	Specialized subjects
	Class style: Seminar (Exercise)
	4 Credits (2 Credits * 2 Semester)

	Course title
	Immunology Training

	Theme
	Learning the analysis methods necessary for immunology research

	Semester
	Full year, Tuesday, First period

	Location
	Department of Immunology

	Course director
	Hiromitsu Hara, Shinei Matsumoto, Ei-ichi Iizasa, Kenji Kishihara (Part-time)

	GIO
	1. Understanding immune response at the molecular levels.

2. Understanding the methods to measure molecules involved in immune system

	SBO
	1. To be able to explain the role of receptor, cytokine, signaling molecule involved in immunity.

2. To learn the methods to generate and analyze KO mice.

3. To learn how to measure cytokines.

4. To learn the method of flow cytometer analysis.

5. To learn the method of cell culture.

6. To master Western blotting method.

7. To learn the method of quantitative RT-PCR analysis.

8. To learn methods of immunohistochemical staining and immune cell staining.

9. To learn techniques for gene introduction and genome editing into cells.

	Course

descriptions
	1. Preparation of immune cells from mouse immune tissues or human peripheral blood

2. Immuno-staining of surface markers with fluorescent antibodies and analysis with a flow cytometer. 
3. Measurement of cytokines in cell culture supernatant by ELISA after stimulating receptors of innate or acquired immunity with their ligands or specific antibodies. 

4. Analysis of activation status of intracellular signaling molecule after the receptor stimulation by western blotting. 

5. Preparation of RNA from cells and analysis of expression of genes involved in the immune response using quantitative RT-PCR method. 
6. Immunohistochemistry of mouse tissues. 
7. Gene transfer method in cultured cells and gene knockout techniques by genome editing. 
8. Generation, breeding and analysis of gene-modified mice.

	Course materials
	

	Evaluation scheme
	Based on the content of the mid-term presentation and the paper

	Office hour
	

	e-mail address
	harah@m2.kufm.kagoshima-u.ac.jp

	After class
	

	remarks
	


	Specialized subjects
	Class style: Research
	12 Credits (2 Credits * 6 Semester)

	Course title
	Experimental Immunology

	Theme
	Writing immunological papers

	Semester
	Full year; Mon to Fri, 3rd to 7th periods; Sat, 1st to 6th periods

	Location
	Place designated by instructors

	Course director
	Hiromitsu Hara, Shinei Matsumoto, Ei-ichi Iizasa

	GIO
	To publish original papers in academic journals based on data of experimental studies on immunology.

	SBO
	1. To be able to make research plans to elucidate mechanisms of immune regulation in diseases.
2. To be able to grasp research reports related to own research.
3. To learn experimental techniques required for the research.

4. Presentation of the research results in academic conferences etc.

5. Writing original papers in English based on experimental data

	major research fields
	· Elucidation of control mechanisms of tuberculosis pathology by innate immune response via ITAM-coupled pattern recognition receptors.
· Elucidation of the pathological control mechanism of Alzheimer's syndrome by innate immune response via ITAM-coupled pattern recognition receptors.
· Elucidation of signal regulation mediated by lymphocyte antigen receptors and pathogenesis of autoimmune diseasse and malignant lymphomas
· Elucidation of innate immune activation mechanism controlling the onset of allergic diseases.
Study on either of the above is given as an issue. Draw research plan and conduct research at various angles of molecule, cell and individual level. Exploring issues by examining the obtained experimental data, reassembling the hypothesis, and planning a research plan to demonstrate it. Summarize the results of the research, present them at academic meetings etc., prepare English articles, post them in academic journals, and aim to be accepted.

	Course materials
	

	Evaluation scheme
	Based on the results

	Office hour
	

	e-mail address
	harah@m2.kufm.kagoshima-u.ac.jp

	After class
	

	remarks
	


