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FER%E /Faculty /REBRTERPIAAR (FLaf#RE) | SEERB/Availability | /%5 :/Available

/Graduate  School of Science and
Technology (Master's Programs)

i % /Field /ISFRAEYFE : /Academic Field of Applied | &%/ Year /1~ 2R 1 /1st through 2nd
Biology Year
sB12%% /Program /ISBEYFEER - /Master's Program of | F#i/Semester /% 1/7+-% : /First quarter

Applied Biology

48/Category /%8RB : /Courses 2 3 #5BR/Day & Period | /% : /Intensive

FIB 1B /Course Information

B &S 61101201

/Timetable Number

REES 61160012

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

FRERBL A RHEBEF 455 - Advanced Neuroscience

/Course Title

BUHES /&M 3— : YOSHIMURA Ryoichi

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O

RHERBRODHDHEIC &
Y=

Practical Teacher

BEF YT
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | AEETIE. WIEERLE LA REEOREEEICOWT, 27 MR, 8. BETNZTNOEEH SN ICER % 2
BB, BT, HRR. RER. BLUOADRLROELEER (MRRENDME) ICESZH T, EEHIHNE - AR b L RISH
LTEDLSITIEEL, BEAHIZEL LI ARHOBRYT —XICEDEERT D,

Z | This course provides an in-depth understanding of the regulatory mechanisms of biological functions, primarily in mammals,
from the hierarchical perspectives of molecules, cells, tissues, and the whole organism. Particular focus will be placed on
the interactions between the nervous, immune, and endocrine systems (Neuroimmunendocrinology). Students will discuss
how living organisms respond to external and internal stressors and maintain homeostasis, based on data from the latest
academic literature.

F2BDEEBRE Learning Objectives

B | EFEERASICB T2 TELZABRCAFT U Fr RLONFREZHBATE 5,

BHDONAFAA =D v TRINCELFRINFEOFIBZERE L. MIRETEICIGATE %,
BEOEFRNE (KE. IRAEA L) (T 2R PR E mENICHY - ERTE S,
= | To explain the molecular characteristics of major receptors and ion channels involved in biological functional regulation.

To understand the principles of the latest bioimaging techniques and genetic analysis methods and apply them to research
planning.

To logically critique and discuss English academic papers regarding specific biological responses (e.g., inflammation,
thermoregulation).
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DERE DEHEEZE / Fulfillment of Course Goals (JABEE BEERIB D &)

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H | H#M4&vR EREREFORRNREL, FEROEDTH,
Z | Guidance Contemporary issues in biological function and course methodology.
2 B | MRERESZAGE 7 FIVEE GPCR, TRP F ¥ 3/, Z2REF ATV FF - OEE & #EE,
% | Cell Membrane Receptors and | Structure and function of GPCRs, TRP channels, and receptor tyrosine kinases.
Signal Transduction
3 B | RROEEDE B PR B B D ATARAL RN & . 4T D IR MR EE D R E .
= | Functional Differentiation of | Visualization techniques for cerebral neural circuits and identification of specific
the Nervous System neuronal populations.
4 BH | #ReEBEER (1) R AEBROMADEEANZZL (F A bhA >, EKEHR),
ZE | Neuro-Immune Interaction (1) | Mechanisms of peripheral inflammatory information transfer to the brain (cytokines,
vagus nerve).
5 BH | #RR&BEER (2) AR EBLME (207U 7) OBEZR LHBRERE,
2 | Neuro-Immune Interaction (2) | Neuro-Immune Interaction (2)
6 B | #EE L RORAE REREFIEFIC L BEORFEHE . TRP F v 2L D&RE,
% | Thermogenesis and | Body temperature control by the preoptic area and the role of TRP channels.
Thermoregulation
7 B | £#EeeEmE (1) REARB L E
% | Biological Functional Analysis | Immunohistochemistry
(1)
8 B | &5 EeERmE (2) In Situ Hybridization Chain Reaction (ISHCR) (Z & % &8 & mRNA #&H,
ZZ | Biological Functional Analysis | Highly sensitive mRNA detection using In Situ Hybridization Chain Reaction (ISHCR).
(2)
9 H | EEZHNA TAZRb - TryRIZRMOBEE, BRERBICLD2EBIGEDER,
% | Pharmacological Intervention Dynamics of agonists/antagonists and differences in physiological response by
administration route
10 | B | m&ARESFY (BBB) &WEEE | MEANKMATIC L 2 MANREHERF & HRERFOER,
& | Blood-Brain Barrier (BBB) and | Maintenance of the brain environment by vascular endothelial cells and its disruption
Permeability during pathogenesis.
11 | B | &Fbey 2E\E (D B D Nature, Science, Cell 5% h 5 BER DB
Z | Advanced Topic Seminar (1) Introduction of relevant papers from recent journals such as Nature, Science, and
Cell.
12 | B | &by 2 BEE (2) BEONAF—h—illa~ v > 78T 57— R EITER,
Z | Advanced Topic Seminar (2) Data analysis exercises regarding specific biomarkers and cell mapping.
13 | B | ARMmE & MES PYERGBE, T 20T BLIUHARKROLRETT,
& | Research Ethics and | Animal ethics, data integrity, and social contribution of research results.
Intellectual Property
14 B | FLEyF—yav BEEOMET — < ICEET 2 EFHEEEIC DL TOREK &R,
% | Presentation Presentation and discussion on biological functions related to each student's
research theme.
15 | B | BELHER (FRELE-F) | 2F0FLene. SEBOMBE~DERICOWVT,
& | Summary and Final | Overall review and discussion on future research developments.

Assessment

B1E5 Prerequisite(s)

H

i
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B | Z#ICY-->TE, 2EFHE0FE. 1KFHOEZZ{/H#RICITI 2 &,
Z | Students are requested to spend sufficient time for preparation (2 hours) and brushup (1 hour).

‘ >E# ‘

B | B2~0SEBEESLVOT 1 RAy>ar (30%)

BHXLEa—TLErF— 3> (30%)

HARLR—F (40%) : BHEDEFREERIA A= X LIZOWT, BHOBNMFEZAVMEREZRET,
Class participation and discussion (30%)

b

Literature review presentation (30%)
Final report (40%): Students will be required to propose a research plan for a specific biological regulatory mechanism using
the latest analytical methods.
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