MICROBIOLOGY 421

Fall 2005

EXPERIMENTAL IMMUNOLOGY

Class Time:
Wed. 1:40-7:30pm

Place:

LSA

Instructor:
Yung Chang/ Olga Ananieva/ Zhi Li

Office Hours:
Tue. 2-3pm/Wed. 12-1pm BDA231

Phone:
(480) 9658672/ (480) 9652287

E-mail:
Yung.Chang@asu.edu
Course Description:

This course is intended to provide you with an opportunity to gain some principles of immunology through performing experiments. Several experimental techniques will be included. More importantly, students will learn how experiments are designed and interpreted in order to test scientific hypotheses. Therefore, by the end of this course, students will be expected to use their knowledge and techniques to conduct a small research project.

Recommended texts:

Immunobiology, The immune system in health and disease, Janeway and Travers

Immunology, Fourth Edition by Ivan Roitt, Jonathan Brostoff, and David Male

Grading:
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20%
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30%
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15%
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5%

Attendance and Participation




10%









_________

Total







100%

Attendance and Exams:

Lab attendance is mandatory. If a student misses a lab, no make-up exams or labs will be given. A grade of “0” will be given for all missed classes and exams. Medical excuses are accepted with doctor’s permission and only one make-up lab will be given, which involves preparation for the class (see the course schedule for the details). 

Course Schedule:

Aug 24 Introduction and outline of the course


Experiment: Basic techniques



1) Designing, preparing for and keeping records of laboratory experiments



2) Buffer preparation: measurement of concentration and pH

3) Preparation of mouse serum, Ig purification by ammonium sulfate precipitation (save samples)

Excursion to Biodesign A building: introduction to FACS analysis

Aug 31 Ig Structure and Ag/Ab interaction


Experiments

1) Serum Proteins: handling, concentration and quantification (make protein concentration standard curve with BSA)

3) Run SDS-PAGE (purified Ig samples from Aug 24) and then stain the protein gel with Coomassie blue

4) Coating ELISA plates for Sept 7

Sept 7 Immune system and immune cells


Experiments

1) ELISA: detection of anti-collagen II Ig levels in collagen-immunized mice

2) Analysis of cell surface markers of immune cells: B-cells (A20), pre-B cells (SP9) and macrophages (RAW264.7). Cell surface staining (B220, IgH, Mac-1) and FACS analysis

Sept 14 Lymphocyte development and immunodeficiency


Experiment

Cell isolation: spleen cells, bone marrow and thymus



Cell surface staining and FACS analysis (CD3, B220, CD4, CD8, IgH)

(freeze thymus, spleen and bone marrow cells for DNA and protein analysis on Sept 21)

Sept 21 Creation of Ig diversity


Experiment: Ig recombination status I

DNA preparation (spleen, thymus and bone marrow cells) using “Easy DNA kit”

Western blot I: protein extraction from splenocytes and thymocytes

Sept 28 Review of the immune system

Experiment: Ig recombination status II

1) Western blot II: SDS-PAGE and protein transfer

2) PCR/Gel analysis – VJ kappa (bone marrow/spleen), VJ alpha (thymus/spleen) and actin as a loading control.

Oct 5 MIDTERM EXAM


Immune response: MHC and antigen presentation



Experiment: Mixed Lymphocyte Reaction (MLR)

Co-culture of CFSE-labeled responder cells (Balb/c spleen) with stimulator cells (A20 B cells). CFSE assay of responder cells (Oct 5-8).

Oct 12 Activation of Immune cells I

Experiment:

Activation of splenocytes with mitogens LPS and anti-CD3 antibody (save supernatant)

Cell surface staining (CD3/B220/CD69) of activated splenocytes and MTT proliferation assay

Oct 19 Activation of Immune Cells II

Experiment: Stimulation of macrophages (RAW 264.7 cells) with LPS and assessment of Nitric Oxide (NO) production using Griess reaction

ELISA for detection of antibody production by B cells (supernatant from Oct 12)

Oct 26 Complement-mediated cytotoxicity against tumor B-cells (A20)


Experiment: Propidium Iodide (PI) staining (in PBS)

1. co-culture of A20 cells with Ig alone

2. co-culture of A20 cells with Ig and complement

3. co-culture of spleen cells with Ig alone 

4. co-culture of spleen cells with Ig and complement

Nov 2 Starting final projects and writing and individual lab report:

1. Assessment of anti-collagen antibody production in sera of arthritis mice

2. Assessment of VDJ recombination by detection of RAG1/2 proteins using Western blotting

3. Macrophage (RAW264.7 cells) activation using herbal extracts: NO production

4. Assessment of Ig light chain rearrangement using PCR (cells lines: S9-33, S9-39, S9-SB).

Nov 9

Continue working on final projects and individual lab report

Nov 16

Continue working on final projects and individual lab report

Nov 23

Presentation (Power Point) of final projects and individual lab report

Nov 30

Reading Day

Dec 8

Final Exam

