Bio 484  - Immunology

Fall 2005

Tues./Thurs. 9:15 – 10:35 am

Shiley Center for Science & Technology - Room 130

Dr. Valerie Hohman

Office: SCST - 436

Lab: SCST - 475

Phone:  260-7440

e-mail:  vhohman@sandiego.edu
Office hours:
Tues. 1:30 – 3:30 p.m., Wed. 9 – 11 a.m., Thurs. 11 a.m. – 12 p.m.



Also by appointment

Text: Immunology, 5th edition, by R. A. Goldsby, T. J. Kindt, B. A. Osbourne, and J. Kuby  (W. H. Freeman & Co., New York, 2003).  Text website: http://www.whfreeman.com/immunology5e.

Exams:  This course will have 2 midterms and a final exam.  All exams will be comprised predominately of short-answer and essay questions.  The final exam will be comprehensive, although emphasizing material presented since the previous exam. The only valid excuses for missing an exam are severe illness or family emergency.  You must notify the instructor prior to the scheduled exam in order to be considered for a make-up exam.    

Vaccine Proposal: During the course of the semester, you will prepare a proposal for a new vaccine. The proposed vaccine may be directed either against a disease-causing pathogen or a type of cancer for which there is not already an effective vaccine.  The proposed vaccine may be for human or veterinary use.  You will present an oral version of your proposal (12-14 minute talk) to the class on December 5tht, and a written version (six - nine double-spaced pages excluding references and figures) is due on December 12th (the last day of class).  Additional specific deadlines and details are provided on the Vaccine Proposal Handout attached to this syllabus.  Students may work independently or in pairs to gather the necessary information for the proposal and to present the proposal to the class.  All written work for this project is to be done on an individual basis.  Plagiarism will not be tolerated! Plagiarism is using someone else’s ideas or words as your own and is a violation of the university’s academic integrity policy. The USD Academic Integrity Policy will be strictly enforced! Any proposal containing plagiarized material will receive a total score of zero. Late proposals are penalize 10% for each day that they are late (and weekends do count!!).

Grading:  Your final grade will be based on the total points achieved on the three exams, the oral presentation, and laboratory portion of the course.  Grading will essentially be straight scale (>90%, A; >80%, B; >70%, C; >60%, D; <60%, F).  Total points for each of the exams, labs, and vaccine proposal are as follows:


100 points  Midterm 1





100 points  Midterm 2




125 points  Final Exam




100 points  Vaccine Proposal (40 = oral, 40 = written, 10 = target write-up, 10 = outline)

145 points  Laboratory points





570 points  Total


Tentative Lecture Schedule:
Date
Topic 
Chapter

Sept. 1
Course introduction & History of Immunology
1

Sept. 6
Overview of the immune system/innate immunity
1

Sept. 8
Cells of the immune system
2
Sept. 13
Tissues of the immune system
2

Sept. 15
Antigens
3

Sept. 20
Immune response review/active vs. passive immunization
1

Sept. 22
Immunoglobulin structure & function


4



Sept. 27
Immunoglobulin function & monoclonal antibodies
4

Sept. 29
Antigen – antibody interactions
6
Oct. 4
Immunoglobulin gene organization and expression
5

Oct. 6
Immunoglobulin gene expression
5



Oct. 11
T cells and T cell receptors
9



Oct. 13
MIDTERM I  (material through 10/6)


Oct. 18
Major Histocompatibility Complex
7


Oct. 20
Antigen processing and presentation
8



Oct. 25
T cell development





10




Oct. 27 
T cell activation and differentiation
10


Nov. 1
B cell development
11

Nov. 3 
B cell activation/Review humoral responses
11



Nov. 8
Complement
13


Nov. 10
Cell-mediated immunity
14, 12 (p 288-291)
Nov. 15
Midterm II (material through 11/10) 


Nov. 17
Hypersensitivities
16


Nov. 22
Immune response to infectious diseases
17

Nov. 24 
HAPPY THANKSGIVING!!!

Nov. 29
Immunodeficiencies
19

Dec. 1
Autoimmunity
20


Dec. 6
Transplantation
21

Dec. 8
Tumor immunology
22

Dec. 15
FINAL EXAM (Cumulative)


8 - 10 AM



Bio 484 - Immunology Lab

Fall 2005

Mon. 2:30 – 6:30 pm

Shiley Center for Science and Technology - Room 429

The laboratory portion of the immunology course is an introduction to immunological techniques and their applications.  The experiments that you will perform in class will focus on the use of antibodies as research tools. We will have class discussions following the completion of an experiment to discuss how to interpret your experimental results and to make sure you understand the purpose of the various controls included in your immunological assays. 

The laboratory portion of the course will account for approximately 25% of the final grade and will be based on laboratory reports, worksheets, and class participation.  

75 points Lab Reports






25 pts.  Experiment 2 – Quantitative Precipitin Test 




25 pts.  Experiment 3 – Sandwich ELISA 






25 pts.  Experiment 4 & 5 – Immunoprecipitation & Western blotting

  50 points Worksheets  

  20 points Class Participation

145 points

Lab reports: The formal laboratory reports are to be written in the style of a scientific research paper.  A guide to writing lab reports will be passed out in class.  Reports will be due two weeks following completion of the experiment. Reports that are turned in late will be penalized 10% for each day overdue.  A paper copy of the report is to be submitted in class.  In addition, you are required to submit the text of your report (no figures) electronically to the instructor (attach a single file containing your entire report to an e-mail message and send it to vhohman@sandiego.edu).  Your report will be submitted to USD Biology Term Paper/Lab Report Database to become a part of a searchable electronic database. 

Each student is required to write his or her own individual lab report using his or her own ideas and words.  You may discuss your results with your classmates, but each person is responsible for understanding the experimental concepts and results and for writing his or her own report.  This includes making your own graphs and tables.  Lab partners working in a group to perform an experiment may not make one graph or table and then have each member in the group turn in a copy of the same graph or table!  Any literature sources must be appropriately cited (see Guide to Writing Lab Reports for proper formats). Only peer-reviewed publications are appropriate reference sources.  On-line academic journals are acceptable references sources, however, other information sources found on the Internet are not acceptable as references!! Lab reports from previous students in Bio 484 are not a legitimate reference source and may not be used when writing your reports. Plagiarism will not be tolerated! Plagiarism is using someone else’s ideas or words as your own and is a violation of the university’s academic integrity policy. The USD Academic Integrity Policy will be enforced strictly.  Any student submitting a lab report containing plagiarized material will be reported to the Associate Dean, receive a zero on the assignment, and receive a zero for the laboratory portion of the course.  If you have any questions regarding plagiarism or the academic integrity policy, please ask the instructor.

Worksheets:  For Experiment 1 and the Hypersensitivities POPS, there are no formal lab reports to be written.  Instead, students will complete a short worksheet that will be passed out in class.  The worksheets will be approximately two pages long and may include some calculations needed to complete the experiment, questions to insure that you understood the principles of the experiment you just completed, and/or a brief written summary of the experimental results. A worksheet on dilution problems will be passed out the first day of lab and will be due the following week.  

Class Participation: Class participation points are based on your active participation in experiments, being prepared for “post-lab” discussions and the vaccine journal article discussion, asking questions during the vaccine proposal presentations, attendance (you can’t participate if you are not present), and laboratory citizenship. 

Attendance:  Attendance is required for all laboratory sessions.  If you know ahead of time you will miss a lab session for a valid reason (interview for graduate/medical school, competing in an intercollegiate athletic event), notify the instructor ahead of time.  Some sort of arrangements may be able to be made.  However, due to the format of the course, there will be essentially no make-up labs.  Returning late or leaving early for the Thanksgiving weekend is not a valid excuse so make any travel plans accordingly.  If you unexpectedly miss a lab for a valid reason (illness or family emergency), contact the instructor as soon as possible.

“Post-Lab” Discussions:  Following the completion of an experiment, there will be a class discussion of that experiment.  The objective of these discussions is for you to learn how to analyze data and interpret experimental results from immunological assays.   Students are required to bring to the discussion all tables, graphs, calculations, and any other data analyses that are required in the lab report for that experiment. Students may be asked to make overheads or bring a computer disk with their graphs, tables, etc, so that they can display their data for the class.   Failure to come to lab prepared for the “post-lab” discussions will affect your Class Participation score.

Lab time outside of class period: Some of the experiments in immunology cannot be competed within the four-hour class period, and you will be required to return the following day to complete the protocol or to see your results.  If you return to the laboratory when another class is in session you are expected to work quietly and not disturb the class in session.   No matter when you return to the lab, you are expected to clean up after yourself when you are done. 

Immunology Lab Readings:  Throughout the semester, articles on immunological techniques and journal articles for in-class discussions will be placed in the Immunology drawer in the front desk. If you want to take a paper to read or photocopy, please sign the checkout form and return the paper as soon as you are done. 

Items required for class:




Labcoat



Extra-fine sharpie pens (a couple of colors are best)

Closed-toe shoes



Calculator

Laboratory manual



PC-formatted floppy disk
Assigned laboratory drawer space:  Each student will be assigned a lockable drawer and its key on the first day of lab.  Feel free to keep any items needed for lab (e.g., labcoat, spare pair of shoes, etc) in your drawer.  Drawers must be cleaned out and keys returned to the instructor by the last day of class (Dec. 13th) or immediately upon dropping the class.  There is a $25 fee for a lost key.  

Laboratory Policies:
No eating, drinking, or smoking in the laboratory.

Labcoats are to be worn while experiments are in progress.

Shoes must cover the feet.  No sandals are allowed.

Wear gloves and eye protection when instructed. 

No mouth pipetting.

Wash your hands as needed during class and at the end of the class period.

No liquids on benches where there are computers.

Label all containers (beakers, test tubes) as to their contents.

Clean up any spills immediately.

Clean up your work area at the end of the period.  Return reagents and equipment to their appropriate locations.  Dispose of biological waste, glass, and hazardous waste as instructed.

Alert the instructor of any injuries.

Laboratory Schedule:




Sept. 12
Making solutions and dilutions 


Pipetting Exercise

Sept. 19
Experiment 1 - Isolation and purification of immunoglobulins 
 




Part A – Isolation of Ig from rabbit serum

Cells and Tissues of the Immune System


Worksheet #1 Due:  Making Solutions & Dilutions

Sept. 26
Experiment 1 - Isolation and purification of immunoglobulins


Part B – Purification of Ig from rabbit serum

Oct. 3
Experiment 1 - Isolation and purification of immunoglobulins


Part C – Evaluation of Ig isolations by SDS-PAGE analysis


Worksheet #2 Due:  Isolation and Purification of Ig
Oct. 10*
Experiment 2 - Quantitative Precipitin Test

Oct. 17*
Experiment 3 – Sandwich ELISA

Part A - Isolation of IgY from chicken eggs

Part B - Coating plates with anti-IgY antibodies


Worksheet #3 Due:  Isolation and Purification of Ig

Oct. 24
Experiment 3 – Sandwich ELISA



Part C - Immunological detection of IgY in chicken serum and eggs


Lab Report Due: Experiment 3 – Quantitative Precipitin Test

Oct. 31*
Discuss vaccine paper/types of vaccines



Vaccine Target Due  (see Vaccine Proposal handout)

Nov. 7
Experiment 4 – Immunoprecipitations 

Part A - Cell lysis of 3T3 fibroblast cells

Lab Report Due: Experiment 4 – Sandwich ELISA

Nov. 14
Experiment 4 – Immunoprecipitations 

Part B – Immunoprecipitation of antigen from 3T3 cell lysate 

Nov. 21 
Experiment 5 - Western blotting 

Part A:  Electrophoresis and protein transfer



Outline of Vaccine Proposal Due (see Vaccine Proposal handout)

Nov. 28*
Experiment 5 - Western blotting 

Part B - Immunodetection

Dec. 5
STUDENT PRESENTATIONS OF VACCINE PROPOSALS
Dec. 12
POPS on Hypersensitivities

Lab Report Due:  Experiment 4 & 5 – Immunoprecipitations & Western Blotting


Written Vaccine Proposal Due

* There will be a “post-lab” discussion on these days.

1
2

