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Syllabus

1. Course title, style, and credit
Functional Imaging from Molecules to Brains
lecture

1 credit

2. Appropriate grade level and Eligible Departments
D1, 2 (obligatory), D3-5 (optional) School of life Science

3. Lectures

Kuniaki Nagayama

E-mail: nagayama@nips.ac.jp

TEL: 0564-59-5560 FAX: 0564-59-5564
NIPS (Yamate) 2na Floor west, 3:abuilding

4, Time

[oral]

16:00~18:00 on

May 8, 15, 22, 29 (starts from 16:30 particularly on 29)
June 5, 12, 19, 26

5. Place
[oral] NIPS (Yamate) 9F, Seminar roomB (May 8, 15, June 12, 19, 26)



NIPS (Myodaiji) 5F, Lecture room (May 22, 29, June 5,)

6. Prerequisties and Styles
Basic knowledge on the neuroanatomy will help to understand the lecture but is not

essential.

7. Contents

In NIPS various imaging instruments are accumulated. This kind of accumulation is
not only unusual but also unique in its specialization to neuro-imaging. This lecture
series, according to the NIPS policy toward integrative neuro-imaging, will survey traits
and validity of various imaging techniques to visualize various biological levels over
molecules, cells, tissues and organs such as brains. While the major focus is going to
electron microscopy (EM), the major of this lecture organizer, cooperations or
correlations toward higher functions among techniques such as EM, light microscopy
(LM), MRI, PET and EEG / MEG are to be much emphasized. Moreover, ways to
interpret imaging data recorded in each biological level in terms of function , namely

extraction of functional information from imaging one will be shown.

8. Course objectives
1. To understand characteristics specific to each of imaging techniques
2. To understand relationship between imaging contents and corresponding biological
significance
3. To understand physical and biological connection among different levels of imaging

information

9. Schedule

(1) 8t May

Overview of Imaging Science and Functional Imaging with Phase Contrast EM
Kuniaki Nagayama (OIB)

(2) 15tn May

Molecular Bio-imaging with Non-linear Optical Processes
Tomomi Nemoto (NIPS)

(3) 22na May

Brain Functional Imaging with Electron Microscopy
Ryuichi Shigemoto (NIPS)

(4) 29th May (starting from 16:30)



Brain Functional Imaging with MRI

Norihiro Sadato (NIPS)

(5) 5ra June

Brain Functional Imaging with EEG / MEG
Ryusuke Kakigi (NIPS)

(6) 12th June

Brain Functional Imaging with Mass-spectroscopic Imaging
Mitsutoshi Setou (Hamamatsu Univ. Med.)

(7) 19th June

Functional Imaging with Cryoelectron Tomography
Radostin Danev (OIB)

(8) 26th June
Imaging Macromolecules with Single-Particle Electron Microscopy
Frederick Sigworth (Yale Univ.)

10. Lecture materials and readings

JPN Society of Microscopy (ed.), “Guide Book for Electron Microscopy (Japanese)” ,
(2004). Joachim Frank, “Three-Dimensional Electron Microscopy” Oxford (2006).
Mitsutoshi Setou (ed.), “Mass-Microscopy (Japanese)”, Springer (2008)

11. Grades
Students are requested to file the short essay related to the Course Objectives. Either

passed or failed is determined by the quality of the report.

12. Notes

Nothing in particular



