Bio 360
Immunology Seminar Spring 2009 

TITLE:  Immune System Communication 

INSTRUCTOR: Sophia Sarafova, Dana 263, x2899, sosarafova@davidson.edu
DESCRIPTION: In this seminar we will explore on the cellular and molecular level how the immune system perceives infection and then communicates that information to the appropriate cells in the body. We will learn how the cells of the immune system “talk” to each other to coordinate the immune response, why do they sometimes fail to communicate properly, and finally, after the battle with infection has been won, how is the immune response turned off. We will address these questions by critical reading of the original research literature and we will pose new questions on the topic by writing research proposals.  
ORGANIZATION: The seminar will be organized in two roughly equal parts.  

Part one is designed to get everybody up to speed with the main concepts and players in the immune system, the challenging vocabulary and the basic skills of critical reading of original literature.  To accomplish this, the first part of our meeting each week will be a lecture by the instructor, while the second part will be a detailed discussion of papers, selected by the instructor, and led by the “readers” for that week.  The students will be responsible for reading the papers and background material and being able to discuss in detail and critically evaluate the techniques, the approach, and the conclusions of the selected papers. Several paper discussion exercises will be employed at the beginning to familiarize you with the structure of a scientific paper and to cut down on the time you need to read and analyze one.

Part two will provide more freedom to the students.  They will select their own review and original papers on a broad topic (see below for a list of topics) and choose their own means of presenting it to the seminar.  There will be two presentations per meeting with a 15 min break.

Every student will write a proposal paper, which will include a summary of the selected topic and several proposed experiments which will further the knowledge on that topic. Oral and written presentation can be on the same general topic, but not on the same research subject/question.

In addition we will watch a web casts of the Immunology Interest Group Lecture Series at the NIH. They air live every Wednesday at 4pm at http://videocast.nih.gov/default.asp and get archived, so we don’t actually have to watch them at that particular time. This will be your window into cutting edge research and I am hoping it will be helpful to you for writing your proposals. At least one of the discussion exercises will be on an assigned lecture. My hope is that this will help you develop listening comprehension skills for immunology vocabulary and concepts. The first lecture will be on Jan 14th and the topic will be "Unraveling the Mechanisms & Functions of Arginine Metabolism in Immune Responses" by Peter Murray. To help you focus on the informative aspects of the presentation consider the following questions:

1. What main biological question(s) did the speaker address in this presentation? (1-2 sentences)

2. What general approach did he take to address this question? (1-2 sentences)

3. For each point in the presentation (summarize qualitatively):
a. What was the experiment (i.e. how was it performed)? 

b. What were the results of the experiment? (do not include exact numbers)

c. Do you agree with the authors' interpretation of their results? Why or why not?

d. How could they improve the experiment? Make sure you focus on the experiment (e.g. were there proper controls?) rather than the organization of the presentation

4. What are the major conclusions the authors draw from their data? (1-2 sentences)

5. What further experiments could be done to follow up on this work? Explain how you might perform the experiment(s) and why it would be interesting.

Some questions (3c,d, 5) will be harder to answer than others. You will find that getting together in a small group (no more than 2-3 people) to discuss the presentation before writing your discussion as outlined above will be

extremely helpful. Therefore, I encourage you to form discussion groups, HOWEVER:

1. Make sure that everyone has seen the presentation and taken their own notes before you meet (otherwise the meeting won't be very productive)

2. Write your own discussion; take notes during the group discussion and then

write the paper individually. Copying someone else's discussion or coauthorship of discussion will not be tolerated. 
Due dates (very tentative): 

· Jan 26 Discussion of Jan 14 lecture (2 pages max) 

· Feb 2 – Deconstructing a paper write up (5 pages max)

· Feb 23 – Outline and at least 5 references on chosen topic (1 page)

· March 23 – A detailed discussion of the central (most important) paper of your chosen topic

· April 6 – First draft of proposal

· April 20 – Second draft of proposal

· May 6 – final draft of research proposal

GRADING:

15% Participation in discussion, asking questions

15% Leading discussion as a “reader” or otherwise

20% Presentations (2 each)

50% Proposal paper

Honor code: All work on proposals is individual. When in doubt, please ask me directly about your particular case. You can remind yourselves about the particulars of the honor code at http://www3.davidson.edu/cms/x8918.xml 

and about the Biology department guidelines about plagiarism at http://www.bio.davidson.edu/dept/plagiarism.html Please, feel free to consult the writing center, and the library staff often. Bouncing ideas off of classmate is fine too, as long as you do not make them think for you. 
TOPICS

Part I

1.

Jan 12 Lecture – Introduction to immunology, the properties of the immune system, cells and organs of the immune system.; introduction to genetically engineered mice


Topic –Common themes in signal transduction
2.
Jan 19 – MLK day no class

3.
Jan 26 – Lecture - Innate immune system and the recognition of self vs. pathogen


Topic – TLR receptor signaling; NFkB

4. 
Feb 2 Lecture – The hematopoietic stem cell and defining the precursor progeny relationship during hematopoiesis


Topic – Hematopoiesis, the stem cell, signaling and transcription factors important in hematopoiesis 

5.
Feb 9 Lecure – Communication between cells of the innate immune system and adaptive immune system; extravazation


Topic – cytokine and chemokine signaling; the Jack/STAT pathway
6.
Feb 16 Lecture – VDJ recombination and B cell activation 

Topic – Molecular basis of VDJ recombination and BCR signaling
7.
Feb 23 Lecture – MHC structure, function and genomic organization

Topic – Molecular mechanisms of MHC peptide loading; inside out signaling

!! Proposal outline with at least 5 references due!!

8.
March 9 Lecture – T cell antigen recognition and activation

Topic – Signaling through the TCR and T cell development

9.
March 16 Lecture – B cell – T cell interaction; Ab isotype switching and somatic hypermutation

Topic – CD28 signaling, CD40L signaling, more cytokine signaling

10.   
March 23 Lecture –Stopping the immune response


Topic – Treg, apoptosis, and other negative signals

Part II – Additional list of topics will be provided on Blackboard.  All topics may be used for the proposal papers.

1. Cytokines and chemokines in the regulation of thymocyte trafficking

2. Antigen presentation in the thymus

3. T helper cell differentiation – Th1 vs. Th2 and the outcome of the immune response

4. Regulatory T cell development and function

5. T cell development failures causing immunodeficiency

6. B cell development failures causing immunodeficiency

7. Central tolerance failure causing autoimmunity

8. NKT cells and NK cell receptors

9. Development of Memory (B, Th, Tc cells)

10. Pathogen immune evasion

May 4 will be our last official meeting. Proposals due on May 6.

