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This course provides an overview of the basic principles of neural circuit formation, the neural mechanisms underlying

i

learning and memory, the mechanisms of synaptic plasticity, and the fundamental basis of brain disorders, together with the
research methods used to investigate these topics. In addition, through guest lectures delivered by invited speakers from
outside the university, students will be exposed to cutting-edge neuroscience research and a variety of experimental

approaches, thereby deepening their understanding of brain function from multiple perspectives.

F2BDEEBRE Learning Objectives
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b

Understand the basic concepts of neurobiology related to neural circuit formation, memory, learning, synaptic plasticity, and
brain disorders.

Explain the principles and significance of major research methods used in neuroscience, including genetics, neuroanatomy,
imaging, optogenetics, and behavioral analysis.

Critically examine brain function and dysfunction from multiple perspectives based on course content and research findings
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b

Introduction to Neurobiology

An overview of the fundamental concepts, major questions, and scope of
neurobiology.

2 B | IEnFEx (1)
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Research Methods |

b

An introduction to the basic methods for analyzing the nervous system, with a focus
on genetic and neuroanatomical approaches.

3 B | ARoF %= (2)
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% | Research Methods Il

An introduction to methods for analyzing neural circuit activity and function, including
imaging, optogenetics, and behavioral analysis.

4 B | #REIEESE (1) MR AT AR B SR D IRRI R ORI B e &, RERERO D FEEEF 3,
% | Neural Circuit Formation | An introduction to methods for studying the molecular basis of target recognition by
retinal ganglion cell axons and the formation of retinotopic maps.
5 H | #REIEESR (2) RERER & RESHIREMMECRBERROBRILICRI TR Z2EHET 5,
% | Neural Circuit Formation Il Neural Circuit Formation Il
6 B | #REIEESE (3) FRRFEEICE T 2 MREGRE. HRMRABE. BMRFL, SIRBELROERRE
T FR,
% | Neural Circuit Formation IlI An introduction to the basic principles of cell fate determination, neuronal migration,

axon guidance, and dendrite formation during neural development.

7 H | #iEERTE (4)
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& | Neural Circuit Formation IV

An introduction to the mechanisms by which synapse formation, circuit pruning, and
activity-dependent refinement establish wiring specificity.
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= | Memory, Learning, and
Synaptic Plasticity |

An introduction to the basic concepts of memory classification and the understanding
of learning and memory in terms of changes in synaptic strength.
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= | Memory, Learning, and
Synaptic Plasticity Il

An introduction to the relationship between learning and synaptic plasticity through
long-term potentiation, long-term depression, NMDA receptors, and hippocampus-
dependent memory.
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& | Brain Disorders |

An introduction to the pathophysiological mechanisms and research models of
neurodegenerative disorders such as Alzheimer’s disease and Parkinson’s disease.
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% | Brain Disorders Il

An introduction to the neurobiological basis of psychiatric and neurodevelopmental
disorders such as schizophrenia, mood disorders, and autism spectrum disorder.
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= | Guest Lecture |

An opportunity to explore cutting-edge neuroscience research through a lecture by
an invited speaker from outside the university.

13 | B | 72xr#E% (2
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% | Guest Lecture ll An opportunity to explore cutting-edge neuroscience research through a lecture by
an invited speaker from outside the university.
14 | B | #AkaR F1E~F INIEOARFTICOVTHRZIT,
% | Final Examination An examination on the contents covered in Lectures 1 through 11.
15 H| £&o HREABORS L HTF. BROFEDHEITI,
% | Concluding Remarks Explanations and comments on the final examination and a concluding review of the
course.

BH | #MEBR2OEEEFIHIRET D,
Z | Completion of the Animal Physiology course is assumed.

RFETIE 1 B OPBEREZ 5 BEE LTV0ET, BROIKREICHHOYE THIEE - BRFABEIToTEE L,
= | Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as

well as study outside classes. Students are required to prepare for each class and complete the review after each class.

B | %8E: 24> 7+— FEEEYSE LiqunLluoE AF A AL - YA ITVR AR —F 3L

= | Textbook: Stanford Neurobiology by Liqun Luo, Medical Sciences International

B | iRERESIMNEZROL R — FORIEICK VAT 2, A COBULOBREZEE LT 2, BARIITHhAL,
= | Assessment will be based on the final examination and the reports on the guest lectures. A total score of 60% or higher is

required to pass. No make-up examination will be given.

H | LR—FOEBRICHT>TE £ Al OHEANEZOEFRE LAV &, FEARERY 2E0RBC. HEOBRITADAL
RAEDOLHE— oW, KBICHSET 22 &b 5,
Z& | When preparing reports, students must not submit Al-generated output as their own work. Reports containing unnatural

errors or content that does not address the intent of the assignment may be subject to substantial grade reduction.
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