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Course Title BiE - e - BERNM1 A T—h—D#E Type of class Lecture
Quantitative MRI and Brain Organization: Linking Structure, Function, and Clinical Biomarkers

Credit 1 Duration 31/Aug/2026 - 4/Sep/2026
Specialized Subjects (basics) in graduate level (Master's Course and Professional Course),

Level
Inter-Graduate School Classes
THA, Khin Khin ( Faculty of Medicine ),

Instructor

Nina Patzke (Faculty of Medicine, Health and Medical University, Potsdam, Germany)

Course Objectives

Understanding brain organization requires the integration of neurobiological knowledge with advanced imaging
methodologies capable of objectively characterizing tissue structure and function. Quantitative magnetic resonance imaging
(qMRI) has emerged as a powerful framework for linking brain architecture, physiology, and function through reproducible
imaging-derived biomarkers.

This course aims to integrate neurobiological and imaging perspectives by introducing brain architecture, comparative
neuroanatomy, and structure—function relationships alongside the principles and applications of qMRI. Through a
combination of lectures, discussions, and student presentations, the course covers: (1) biological foundations of brain
organization and neural diversity, (2) core qMRI techniques, including diffusion imaging, relaxometry, connectivity
analysis, and electrical and magnetic property mapping, and (3) translational and clinical applications of qMRI biomarkers
in neuroscience.

Across eight sessions, participants will develop the ability to interpret quantitative imaging metrics in the context of
underlying tissue structure and physiology. Expected outcomes include an advanced, interdisciplinary understanding of
brain organization, strengthened skills in quantitative image interpretation, and enhanced capacity for collaborative research
at the interface of anatomy, physics, and clinical neuroimaging, with an emphasis on international academic exchange.

Course Goals

As a result of attending this course, students should be able to:

(1) explain the physical and mathematical principles underlying quantitative magnetic resonance imaging (qQMRI), including
diffusion, relaxometry, connectivity analysis, and electrical and magnetic property mapping;

(2) identify and delineate major brain structures on quantitative MRI datasets, incorporating comparative neuroanatomical
differences across species;

(3) analyze relationships between qMRI-derived metrics and underlying tissue microstructure and physiology using
published neuroimaging studies;

(4) apply gMRI methods to assess normal and altered brain organization in translational and clinical research contexts; and
(5) critically evaluate quantitative neuroimaging literature by assessing methodological choices, biomarker validity, and
biological interpretation.

Course Schedule

The course will be delivered from August 31 through September 4.

The contents listed below will be delivered as interactive lectures and practical sessions.
(1) Introduction: From Brain Structure to Quantitative Imaging

(2) Principles of Quantitative MRI and Translational and Clinical Applications

(3) Brain Architecture and Comparative Neuroanatomy

(4) Quantitative MRI (practical session)

(5) Structure—Function Relationships and Neurobiological Markers

(6) Diffusion and Relaxometry Imaging of Brain Microstructure

(7) Electrical Properties and Magnetic Susceptibility Imaging

(8) Student Presentations and Discussion

Homework

Students should be familiar with the anatomy of the brain and its terminologies and the basic physics of MR imaging.

Grading System

The performance will be evaluated based on mutual discussion and presentation skills.

Website of Laboratory

https://www.biomarker-imaging-science.com/

Additional Information

Students should bring their own laptop computers.Classes are in English.
This course will be provided as part of the Hokkaido Summer Institute.
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[Radiologic Anatomy for Biomedical Science and Engineering]
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[Diagnostic Radiology for Biomedical Science and Engineering]
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Laboratory of Biomarker Imaging Science]
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6. T0h (Other)

For inquiries regarding this program, please contact the faculty members of the
Research and Education Center for Brain Science (see attached list) or the
following office.

Administration Office, Research and Education Center for Brain Science
North 15, West 7, Kita-ku, Sapporo 060-8638 (Campus mail #20)

Phone: 011-706-5022, Fax: 011-717-5286

E-mail: brain@med.hokudai.ac.jp

https://www.hokudai.ac.jp/recbs/

Syllabus Search Engine
http://syllabus01.academic.hokudai.ac.jp/Syllabi/Public/Syllabus/SylSearch.aspx

tEEXREREEHMEHET 71—
Research and Education Center for Brain Science (RECBS)
Hokkaido University

T060-8638 ALIETiALX AL 15 276 7 T H
B2 R S A S n A5 FH Y
TEL : 011-706—5022 E E
FAX : 011-717-5286
E-mail : brain@med. hokudai. ac. jp

FINEE S 20 E

URL:https://www. hokudai. ac. jp/recbs/
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