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        Veterinary Cellular Biology
COURSE PROFILE
Course Description

The fundamental unit of life is the cell; therefore cell biology forms the base upon which all modern biology and medicine is built. This course will emphasize the study of eukaryotic cell structure and function, including bioenergetics, membrane transport, cellular communication, flow of genetic information and cell division. Experimental techniques used in understanding cell biology will be covered along with the cellular basis of human and animal diseases.

Instructor


Doug Bowles, PhD
E101 Veterinary Medicine Bldg. 

College of Veterinary Medicine 

Office Phone: 882-7193

e-mail: bowlesd@missouri.edu
Major Objectives

At the end of this advanced course, students will be able to:
· conceptually understand the molecular basis of various cellular processes
· think analytically, interpret hypothetical experimental observations based on concepts learned, and strengthen problem-solving skills
· effectively read and comprehend assigned scientific literature, and demonstrate this knowledge in application
· understand how cell biology has resulted in medical advances 
· apply knowledge of basic cell biology to clinically relevant problems
Prerequisites
BIO_SC 1500, or equivalent, 1 course in biochemistry or 4 credit hours in chemistry; or instructor’s consent.
Delivery
100% online

Organization
Course materials are located under the left-hand tab in the course Blackboard site under “Units”.  “Modules” under “Units”.  Further directions are provided in Blackboard.  

Required Materials 

Alberts, Bruce et al. Molecular Biology of the Cell, 2007, 5th Edition.
Lieberman, Michael et al. The Marks' Essentials of Medical Biochemistry, 2006, 1st Edition.

EVALUATION OF


STUDENT 

PERFORMANCE
Satisfactory

Performance


There will be two exams during the semester, worth 100 points each (200 total test points).  

Quizzes will be given on the dates listed on the Lecture Schedule. The instructor may change the quiz dates. Quizzes will be based on recently covered material and/or assigned readings. There will be six quizzes during the semester, worth 20 points each. Each student will be allowed to drop their lowest quiz score so that only five quiz scores will count toward your final grade (100 total quiz points).  Grades will be available in Blackboard. 

Exams and Quizzes
Exams are available only under the supervision of a proctor.  Fifty minutes will be allowed for exams.

A quiz is not proctored, but you are expected to complete the quiz by yourself.  The quiz is timed so that you will not have time to rely on reference materials, i.e. it is not open-book quizzes.

If you take more time than the quiz or exam allows, your score will be deducted the points of one question each minute in overtime.

You may take a quiz or exam only once.  You must complete the exam or quiz once you start it.  You may NOT come back to the quiz later.  If you are disconnected during an exam, contact the instructor immediately and then send an e-mail to blackboard@missouri.edu with your name, username, course name, title of the quiz or exam, and a description of the problem.  To ensure your answers are logged, click “Save” at the bottom of the page every 2 to 3 questions.  Click “Submit” after you have reviewed your answers to have the quiz or exam graded.

Scoring of Assignments
 

Grading


There will be 600 total points.  The final grade will be determined as follows:

90% - 100% = A

80% - 89.9% = B

70% - 79.9% = C

60% - 69.9% = D

59.9% or less = F

Graduate students (those enrolled in 7333) will also be responsible for writing a term paper due prior to the end of the course. This term paper will be an original synthesis of the literature on a topic determined by the student and instructor. Details regarding the paper criteria will be distributed in the 2nd week of the course. This paper will be worth 100 points. Thus, the total points possible for graduate students will be 700. For example a graduate student with a total of 610 points would receive a “B” grade (87.1%). The grading scale for graduate students will be:






90% - 100% = A






80% - 89.9% = B






70% - 79.9% = C






69.9% or less = F

Note: A Certificate in Biomedical Technology requires at least a “C” grade in this course, plus a total of 15 cr hr BIOMED courses with an average GPA in all BIOMED courses of 3.0.

Course Schedule

	
	Module
	Topic
	Assignment

	
	1
	Universality of Cells
	Alberts; C1, p 1-26

	
	2
	Genetic Information
	Alberts; C1, p 26-44

	
	3
	DNA/Chromosomes
	Alberts; C4, p 196-218

	
	4
	Regulation of Chromosomes
	Alberts; C4, p 219-226

	
	5
	How genomes evolve
	Alberts; C4, p 245-260

	
	6
	DNA synthesis
	Marks’; C9, 139-142 & C10, 143-153

	
	7
	Transcription
	Marks’; C11, p 155-170

	
	8
	Quiz 1
	

	
	9
	Translation
	Marks’; C12, p 172-181

	
	10
	Regulation of Gene Expression
	Marks’; C13, p 183-197

	
	11
	Polymorphisms
	Marks’; C13, p 207-210

	
	12
	Polymorphism in Disease
	Katz et al, J Biomed & Biotech, 2011

	
	13
	Epigenetics
	Alberts; C7, p 467-477

	
	14
	Post-transcriptional controls
	Alberts; C7, p 477-493

	
	15
	RNA interference
	Alberts; C7, p 493-497 & RNAi movie 

	
	16
	Quiz 2
	

	
	17
	Manipulating Cells/Cloning
	Alberts; C8, p 501-510

	
	18
	Manipulating DNA
	Alberts; C8, p 532-533 & 540-552

	
	19
	Studying Gene Expression & Function
	Alberts; C8, p 553-576

	
	      20
	Membranes
	Alberts; C10, p617-636 & 645-648

	
	21
	Transport/Communication
	Alberts; C12, p 695-719

	
	22
	Peroxisomes/Endoplasmic Reticulum
	Alberts; C12, p 721-745

	
	23
	Golgi Apparatus
	Alberts; C13, p 749-783

	
	24
	Quiz 3
	

	
	25
	Endocytosis/Exocytosis
	Alberts; C13, p 787-809

	
	26
	Cell Communication
	Alberts; C15, p 879-904

	
	27
	Cell Signaling I
	Alberts, C15, p 904-921

	
	28
	Cell Signaling II
	Alberts, C15, p 922-941

	
	29
	Cytoskeleton
	Alberts, C16, p965-977 & 983-991

	
	30
	Cell Cycle 
	Alberts; C17,  p1053-1067

	
	31
	Cell division & growth
	Alberts; C17, p 1101-1113

	
	32
	Exam 1
	

	
	33
	Apoptosis/Necrosis
	Alberts, C18, p 1115-1128 & Cho et al., Mol Cell 2010

	
	34
	Cancer
	Alberts; C20, p 1205-1230

	
	35
	Oncogenes
	Alberts; C20, p 1230-1265

	
	36
	Multidrug Resistance
	Alberts, p 663-667 & Mealey, J. Vet. Pharmacol. Therap., 2004 

	
	37
	Stem cells
	Alberts; C23, p 1450-67 & 1477-83

	
	38
	Overview of Metabolism
	Marks’; C1, p 3-21

	
	39
	Glycolysis
	Marks’; C18, p265-278

	
	40
	Quiz 4
	

	
	41
	Tricarboxylic Acid Cycle
	Marks’; C16, p231-243

	
	42
	Oxidative Phosphorylation
	Marks’; C17, p 248-258, 262-264

	
	43
	-oxidation/Ketones
	Marks’; C19, p 279-295

	
	44
	Gluconeogenesis
	Marks’; C25, p373-388

	
	45
	Gluconeogenesis in Ruminants
	Aschenbach et al, Life, 2010.

	
	46
	Lipid synthesis
	Marks’; C27, p 403-409, 414-418

	
	47
	Regulation by Hormones
	Marks’; C20, p 299-311

	
	48
	Quiz 5
	

	
	49
	Urea Cycle
	Marks’; C31, p471-479

	
	50
	Amino Acid metabolism
	Marks’; C35, p527-539

	
	51
	Integration of Metabolism I
	Marks’; C29, p449-459

	
	52
	Integration of Metabolism II
	Marks’; C29, Figure 29.8

	
	53
	Diabetic Ketoacidosis
	Stojanovic & Ihle, Can Vet J 2011; 52:426-430

	
	54
	Insulin signaling/resistance
	Marks’; C21, 321-325: de Luca FEBS Letters 582; 97-105: Samuel et al. Lancet 2010; 375:2267

	
	55
	ER stress and Type 2 Diabetes
	Back & Kaufman, Annu Rev Biochem 2012

	
	56
	Quiz 6
	

	
	57
	Diabetes in Companion Animals
	Rand et al., J. Nutr. 134: 2072S-2080S, 2004

	
	58
	Equine Metabolic Syndrome
	Frank et al., J Vet Intern Med 2010; 24: 467-475

	
	59
	Storage Diseases
	Alberts; C13, 785-786; Skelly  Franklin, J Vet Intern Med, 2002

	
	60
	Lipid Rafts
	Alberts; C13, p 790

	
	61
	Pathogens
	Alberts; C24, 1486-1501; Fig. 24-7, see also http://www.proteinlounge.com/Animation/Mechanism%20Of%20Anthrax%20Toxins

	
	62
	Infection
	Alberts; C24, p 1501-11, 1517-1524

	
	63
	Immunity
	Alberts; C24, p 1524-1537 & C25, p 1539-1542

	
	64
	Exam 2
	



