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Course Outline/ Course Objectives (XD E-FZEBE)

Purpose of the class: The purpose of the class is to understand the principles of the patch clamp method
through observation and practice of electrophysiology studies carried out daily in the laboratory of the cell
physiology course.

Achievement goal of class:

1. to understand the principle of the patch—clamp experimental method and to explain the voltage and current
clamp methods.

2. be able to adjust the solutions (intra—electrode solution and extracellular fluid) required for the patch—
clamp experiment.

3. record action potentials from excitable cells.

4. record ionic currents and membrane capacitance in the main mode of the patch—clamp method (whole—cell
recording).

5. analyze and understand the patch—clamp experimental data.

Class outline:

1. Learn about the measurement principle of the patch—clamp method and the actual measurement
equipment.

2. Learn about the composition and preparation of experimental solutions for cells (cultured cells or acutely
isolated cells) used in the cell physiology course.

3. Learn how to operate the micromanipulator required for patch—clamp experiments.

4. Learn how to record the membrane potentials in the current—clamp mode.

5. Record the main ionic current systems of the cell by whole—cell recording.

6. Experience the membrane capacitance recording method and understand the exocytosis and endocytosis
mechanisms of secretory cells.

Course Planning (322 &HH)

Course Outline/ Course Objectives ZENMER UV EZEHE) Instructor Department (FEEES)
(Contents of Class) ( (BEAR) ) (HuHEHR) Class Room [Efi5FT]

1 |Principle of patch clamp experiments

2 |Handling of patch clamp equipment

3 [Solution adjustment and electrode preparation

Membrane potential measurement and action potential

4 ,
recording

- - Cell Physiology

5 [Whole cell recording and analysis method 1 Takafumi Miki [Laboratory of the
- - department of cell

6 [Whole cell recording and analysis method 2 physiology]

7 |Whole cell recording and analysis method 3

8 [Whole cell recording and analysis method 4

9 [Membrane capacitance recording and analysis method 1

10 [Membrane capacitance recording and analysis method 2

Grading Criteria  (BRIGEHIDEELESE)

30 hours of practical training in the seminar room (laboratory) + 15 hours of self-study, totaling 45 hours, will
be one credit, and the evaluation will be made in consideration of the attendance status and the contents of
the submitted report.

Contact Information (RIWNVEHE (KA, A —ILFRLRE))

Name : Takafumi Miki / E-mail: tmiki@med.akita—u.acjp

Comment (FD4FEEIH)

Information on courses: If you are a graduate student of a working adult and cannot attend the training due
to work, etc., we will adjust the schedule.

Textbooks / References: Distribute materials as needed. Alternatively, specify the document.

Self-study content during self—study time: It is desirable to carry out preparatory learning according to the
goals and lesson content.




