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Please complete this form and attach a copy of the syllabus and catalog description for new courses.  Forward the form and attachments to your departmental curriculum committee for approval, and then to your College/School curriculum committee, or Dean’s office, for final approval.  The approved form should then be forwarded to the Academic Scheduling Office, MS 3D1.  This is for undergraduate course approval only.  Please see the Provost Office/Graduate Council website to obtain a copy of the Graduate Course Approval Form and for details about the graduate course approval process.

Note:  Colleges and Schools are responsible for submitting new or modified catalog descriptions (35 words or less, using catalog format) to Creative Services by deadlines outlined in the yearly Catalog production calendar.

Please indicate:    New___X____      Modify_______      Delete_______ 
        

Department/Unit: _Molecular and Microbiology_______ Course Subject/Number: BIOL 422________

Submitted by: __Paulette Royt, Chair, MMB Curriculum Committee._ Ext: _3-1058___   Email: __proyt@gmu.edu
Course Title: ____Stem Cell Biology and Regenerative Medicine 

Effective Term (New/Modified Courses only): _Spring 2008____  
Final Term (deleted courses only):____________ 

Credit Hours: (Fixed) __3.0_  (Var.) ______ to ______       Grade Type (check one):
__X__ 
Regular graduate (A, B, C, etc.)












_____
Satisfactory/No Credit only 












_____
Special graduate (A, B, C, etc. + IP)

Repeat Status*(check one): _X_ ​​​ NR-Not repeatable ____   RD-Repeatable within degree ____ RT-Repeatable within term      
*Note: Used only for special topics, independent study, or internships courses
Total Number of Hours Allowed: _3.0___





                                                                                     
Schedule Type Code(s): 1._LEC__   LEC=Lecture   SEM=Seminar   STU=Studio   INT=Internship   IND=Independent Study

                  2.____   LAB=Lab    RCT=Recitation (second code used only for courses with Lab or Rct component)  

Prereq _X_ Coreq ___ (Check one):__ BIOL 311_______________________________________

__________________________________________________________________________________________

Note:  Modified courses - review prereq or coreq for necessary changes; Deleted courses - review other courses to correct prereqs that list the deleted course.

Description of Modification (for modified courses):____________________________________________________________________
Special Instructions (major/college/class code restrictions, if needed):__________________________________________
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Department or Unit: _________________________________________ Date: _____________
                                                                       (Signature)

College/School Committee: ____________________________________ Date: _____________  

                                                                 
                         (Signature)
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Approval from other units:

Please list those units outside of your own which may be affected by this new, modified, or deleted course.  Each of these units should approve this action prior to its being submitted to the COS Curriculum Committee for approval.

	Unit:


	Head of Unit’s Signature:
	Date:                                                    

	Unit:


	Head of Unit’s Signature:
	Date:                                                    

	Unit:


	Head of Unit’s Signature:
	Date:                                                    

	Unit:


	Head of Unit’s Signature:
	Date:                                                    

	Unit:


	Head of Units Signature:
	Date:                                                    


COS Curriculum Committee approval:  ______________________________________________   Date: ____________

Course Proposal Submitted to the COS Curriculum Committee

1. CATALOGUE DESCRIPTION:   

BIOL 422  Stem Cell Biology and Regenerative Medicine (3:3:0) Prerequisite: BIOL 311.  A broad overview of  the biological principles governing stem cell populations. The functional roles stem cells play in regulating normal development and in contributing to disease-state pathologies. An examination of the therapeutic potential of stem cells through “regenerative medicine”.

2. COURSE JUSTIFICATION: 

    Stem cell research has emerged as one of the most potentially important and widely debated topics of the new millennium eliciting a somewhat confused mixture of scientific excitement, therapeutic promise, and bio-ethical debate. The Department of Molecular and Microbiology is interested in updating and expanding the current undergraduate catalog of 400-level courses for our majors, particular those courses with a direct link between biology and medicine.  This course should be of broad interest to both majors in our department, in addition to others from outside the department, particularly students pursuing a pre-health professional program of study.  This course has been offered in the Summer of 2006 as BIOL 508: Special Topics in Animal Biology and will be offered this summer as BIOL 417: Selected Topics in Molecular and Cellular Biology for which enrollment is already at capacity and a second section is likely to be added indicating the existing demand for a course of this type at the undergraduate level.
Course Objectives:

This course is designed to introduce students to the study of stem cells by focusing upon their innate and unique biological properties, as well as, the key questions in the field of stem cell research today.  These key questions include:  (1) What are stem cells? (2) From where may they be obtained? (3) How do stem cells vary when isolated from different sources? (4) What is known of their potential use in treating human disease? (5) What are the major scientific and bioethical challenges to the future clinical exploitation of stem cells in regenerative medicine?  Collectively, students will receive a very broad overview of stem cell biology and a current prospective on their applications in medicine today and in the future.  In addition, students will have the opportunity to hone their written and oral presentation skills in this course that is a skill our undergraduate students could definitely benefit from additional training opportunities.
Course Necessity:

Due to the increasing demands from our upper-level undergraduates for additional electives, particularly those in health-related areas, this course has been designed and upon initial summer offerings has met with overwhelming approval and enthusiasm both from students within our department major and from outside the department.  Currently, there is no other existing course or program that addresses this pivotal scientific area of interest and would clearly benefit our students on a variety of levels.

Course Relationship to Existing Programs: This course bears no relationship to existing programs.

Course Relationship to Existing Courses: This course bears no relationship to existing courses.

3. APPROVAL HISTORY: This course has been approved by the Department of Molecular and Microbiology

4. SCHEDULING AND PROPOSED INSTRUCTORS:

Semester of Initial Offering: Spring, 2008

Proposed Instructors: Dr. Daniel N. Cox

5. TENTATIVE SYLLABUS: See attached.
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Stem Cell Biology and 

Regenerative Medicine
BIOL 422

(3.0 credit hour lecture course)

Instructor: 

          

Daniel N. Cox, Ph.D.

Office Location: 
          

Discovery Hall, Rm. 156B

Office Phone: 

 

(703) 993-4971

            e-mail:  

         
            dcox5@gmu.edu
I. Course Overview:

Stem cell research has emerged as one of the most potentially important topics of the new millennium eliciting a somewhat confused mixture of scientific excitement, therapeutic promise, and bio-ethical debate.  This course is designed to introduce students to the study of stem cells by focusing upon the following key questions in the field of stem cell research:

(1) What are stem cells?

(2) From where may they be obtained?

(3) How do stem cells vary when isolated from different sources?

(4) What is known of their potential use in treating human disease?

(5) What are the major scientific and bioethical challenges to the future clinical exploitation of stem cells in regenerative  medicine?

This course will provide a broad overview of those basic biological principles that are characteristic among all stem cell populations, including an examination of those human tissues and organs that are subject to stem cell maintenance and repair will be presented.

We will review the relevant functional roles stem cells play in regulating both normal development and in contributing to disease-state pathologies, including cancer, diabetes, infertility and neurodegenerative disease.

Finally, we will examine how basic stem cell research has begun to intersect with biomedical and clinical research towards a common goal of harnessing the power of stem cells in order to realize their therapeutic potential through “regenerative medicine”.

II. Course Pre-requisites:

At a minimum, undergraduate enrollment in this course assumes prior satisfactory completion of BIOL 311 General Genetics. 

III. Lecture Schedule and Content:

Lecture 1/2: Week 1

What is a stem cell? Introduction to stem cell basics.

   1.  Definition (self-renewal and ability to differentiate)

   2.  Totipotency vs. pluripotency vs. multipotentcy

   3.  Role in maintenance and repair of numerous organs / tissues of the body

   4.  Role in the onset/progression of disease – defects in regulation of stem cell division

   5.  Why do we need stem cell research?

Lecture 3: Week 2

Political and bioethical debates surrounding stem cell research: 

The impacts of restrictive legislation on progress in stem cell research in the U.S. compared with other Nations lacking such restrictions. 

Examining the roles of public vs. private research financing in advancing stem cell research.

The ethical debate surrounding stem cell research: Therapeutic vs. Reproductive Cloning.

Adult stem cells: The potential key to resolving the bioethical debate?

Lectures 4-6: Weeks 2 and 3

Embryonic vs. Adult Stem Cells - Research Methodologies

   1.  isolation and culture conditions

   2.  available cell lines

   3.  embryonic vs. adult stem cells (the scientific issues)

Embryonic vs. Adult Stem Cells –  The Pros and Cons 

   1.  Weighing the pros and cons of embryonic vs. adult stem cells

   2.  Under what conditions would one favor one type over the other?

   3.  Embryonic vs. adult stem cells (the political/bioethical issues)

Lectures 7-8: Week 4

Reproductive cloning vs. Therapeutic Cloning: Defining the Argument

   1.  Therapeutic cloning via somatic cell nuclear transfer (SCNT).

   2.  Reproductive cloning – Hello “Dolly” – the evolution of cloning

   3.  The bioethical conundrum: distilling facts vs. fallacies of stem cells & cloning

EXAM 1

Lectures 9-11: Weeks 5 and 6

Stem cell-based organs/tissues in Human Part I


1.  germline stem cells (GSCs) – reproductive biology and infertility

            2.  hematopoietic stem cells (HSCs) & bone marrow transplants


3.  epithelial stem cells and skin grafts

Stem cell-based organs/tissues in Human Part II

            4.  neural stem cells

            5.  cardiac muscle stem cells

            6.  liver; pancreatic; lung; and eye stem cell systems

Lectures 12/13: Week 7
Molecular Mechanisms Governing Stem Cell Fate

Maintaining stem cell populations: The “Niche” Hypothesis

   1.   Discussion of molecular mechanisms regulating stem cell division/maintenance

   2.   Role of support or “niche” cells in maintaining stem cell populations

   3.   Implications for future stem cell based therapeutic applications

Stem cell trans-differentiation: High Hopes for Adult Stem Cell Plasticity

   1.  Examining the potential for adult stem cell plasticity

   2.  Conflicting experimental evidence: Limitations of adult stem cells vs. embryonic

   3.  Trans-differentiation (e.g. blood stem cells giving rise to neurons) vs. cell-cell fusion

         events

Spring Break – Week 8

Lectures 14-16: Weeks 9 and 10 Examining the roles of stem cells in human disease

Cancer stem cells

   1. Cancer resulting from unregulated stem cell division

   2. Oncogenic potential of embryonic stem cells

   3. Leukemias / Lymphomas / etc. - defective stem cell regulation giving rise to

       tumor formation and cancer.

Neural stem cells in neurodegenerative disease & spinal cord injury/paralysis 

   1. The identification of adult neural stem cell populations

   2. Therapeutic potential of stem cells in neurodegenerative disease states e.g. 

       Parkinson’s; Alzheimer’s; and Amyotrophic Lateral Sclerosis (ALS)

   3. Exploring potential stem cell therapies in restoring spinal cord injuries / paralysis

The role of pancreatic stem cells (-cells) in a potential cure for type I diabetes

   1. Review of pancreatic function with respect to insulin production and Diabetes

   2. Recent evidence supporting stem cell potential in restoring normal insulin production

EXAM 2

Lectures 17-19: Weeks 11 and 12

Regenerative Medicine: Stem Cell Based Gene Therapies & Mechanisms of Delivery 

   1. What is regenerative medicine? What role do stem cells play in it?

   2.  How would stem cell based gene therapies be applied in treating diseases?

   3. The (5) key aspects in evaluating the success of any to any stem cell-based gene 


therapy

   4.  Techniques for administering gene therapy: key to success of stem cell treatments

Lectures 20-21: Weeks 12 and 13

Unlocking the promise of stem cells for regenerative medicine: 

· Recent Successes and the Technical Challenges Ahead.

· Review of recent successes in utilizing embryonic vs. adult stem cells in the 

treatment of various human and animal model diseases, and in drug discovery.

· Discussion of technical limitations which must first be overcome before stem cell

therapeutic potential in regenerative medicine can be broadly realized and clinically

applied to the masses.

· Stem cell functional genomics and proteomics approaches to unravel the molecular bases of stem cell regulation.

Student Presentations: Weeks 14 and 15

Student Presentations on their respective paper subtopics.  Each powerpoint presentation should be roughly 20-25 minutes in length, leaving 5 minutes at the end for questions and discussion.

COMPREHENSIVE FINAL EXAM – EXAM WEEK SPRING 2008

EXAMS

All exams will be in class, closed-book tests composed of short-answer essays and multiple choice questions.  The final examination will be comprehensive in nature and consist of a set of short answer essay style questions covering material discussed in lecture and presented in student and instructor presentations.

V. Course Reference Materials:

The course material will be taken primarily from assigned readings and web-based resources (see below).  All relevant course resources/information will likewise be available on the course WebCT site.  The primary textbook for this course will be:
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Stem cells and the Future of Regenerative Medicine (2005).  Commission on Life Sciences.  National Academies Press, Washington, D.C.  This e-textbook is freely available in .PDF format online at: http://www.nap.edu/catalog/10195.html. 

VI. Additional Resource References:
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The Promises and Challenges of Regenerative Medicine (2005).  Series: Ernst Schering Research Foundation Workshop, Vol. 54; Morser, John; Nishikawa, S.-I. (Eds.)  Springer Science Press, Germany.  Select readings from this textbook will be provided by the Instructor.


Regenerative Medicine (2003).  Sackler NAS Colloquium, Proceedings of the National Academy of Sciences.  The National Academies Press, Washington, D.C.  This e-textbook is freely available in .PDF format online at: http://www.nap.edu/catalog/10916.html
Adult Stem Cells (2004).  Turksen, Kursad (Ottawa Health Research Institute, Ottawa, Ontario, Canada).  Humana Press (Totowa, NJ).  Select readings from this textbook will be provided by the Instructor.

Guidelines for Human Embryonic Stem Cell Research (2005).  Committee on Guidelines for Human Embryonic Stem Cell Research, National Research Council.  The National Academies Press, Washington,D.C. This e-textbook is freely available in .PDF format online at: http://books.nap.edu/catalog/11278.html
VII: Useful Web-Based Stem Cell Resources:

http://stemcells.nih.gov/index.asp (NIH primer on basics of stem cells)

http://stemcells.nih.gov/info/scireport/ (NIH Report on Stem Cell Research)

http://www.isscr.org (The International Society for Stem Cell Research)

http://www.news.wisc.edu/packages/stemcells/  (U. Wisconsin Stem Cell Inst.)

http://stemcells.atcc.org (information on available stem cell research cell lines)

http://www.hyperion.ie/Stemcell.htm (review of embryonic stem cells)

http://www.stemcellresearch.org (review of past & current stem cell clinical trials).

http://www.stemcell.harvard.edu (The Harvard University Stem Cell Institute)

http://www.jdrf.com (The Juvenile Diabetes Research Foundation website)

http://www.stemcell.umn.edu (University of Minnesota Stem Cell Institute)

http://www.stemcellresearchfoundation.org (Stem Cell Research Foundation)

http://www.neuroregeneration.org (neural stem cells website)

VIII. Policies on Course Assignments and Exams:
All course assignments will be due on the specified date, and as such, no late assignments will be accepted in this course, without prior approval by the Instructor.

Unless a student has obtained prior permission from the Instructor, NO make-up examinations will be given in this course.

If a student misses the scheduled final examination, without prior Instructor permission, s/he will receive a grade of ZERO.

Student papers may be based upon any of the Instructor approved list of subtopics (available on the course WebCT site).  Review papers should consist of a broad overview of the selected sub-topic (e.g. stem cell therapy in Parkinson’s disease or Diabetes).  Each review should be 10 typed-pages, double-spaced (12 point font), incorporating materials from course lectures; assigned readings; web-based resources; and as appropriate other reference resources available to the student, including, but not limited to primary research papers.

Students are welcome to explore areas beyond the Instructor approved list of sub-topics, however before preceding, all paper sub-topics should first be cleared with the Instructor for appropriateness of the subject matter and the expected content of the paper.

IX. Course Grading:

The final grade for this course will be based upon the following components: 

EXAM 1



20%

EXAM 2



20%

10 page Review Paper


20%

Student Presentation


10%

FINAL EXAM


30%

FINAL GRADE SCALE:

97 – 100% = A+

93 – 96% =   A

90 – 92% =   A-

86 – 89% =   B+

80 – 85% =   B

70 – 79% =   C

60 – 69% =   D

< 60%       =  F

X: The George Mason University Honor Code:

All students enrolled in this course are expected to strictly adhere to the University Honor Code which protects honest students and serves to maintain the academic integrity and reputation of George Mason University, and by extension the value of the degree earned herein.  

The Instructor is fully committed to supporting individual honesty and refusing to tolerate any form of dishonesty in accordance with the University Honor Code.  Students are strongly encouraged to report any suspected Honor Code violations to the University Honor Code Committee.









