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The course 1s designed for senior and graduate students who have knowledge of
introductory level of physics or chemistry. It 1s helpful but not required for students to
have previous courses on biology or synchrotron radiation.
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Laser and synchrotron facilities have become indispensible tools for the advanced bio
and biomedical researches. The completion of human genome sequence in early 2000
has further accelerated the needs of understanding the structures of proteins and
functions of cells of medical importance. Recently, new interests for advanced
measurements have been created as the low-emittance synchrotrons and lastly the X-ray
free electron lasers become operational. The course 1s designed to introduce these new
world-wide experimental facilities and discuss the emerging scientific opportunities not
possible before. The course 1s also planned to include such newly emerged scientific
topics as X-ray nano-imaging for cell biology and cancer research, laser-controlled
crystallization for proteins, laser-fabricated nanomedicine, advancement of optical
microscopy of bio imaging, and so on to study the dynamics of protein systems. The
course 18 intended to be highly interactive and free of discussions.
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Attendance (20%), Question (30%), Mid-term Exam (25%), Term-end exam (25%)
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Prof. Teruki Sugiyama: TKP Building 612; E-mail :
sugiyama@nctu.edu.tw; Office: 03-571-2121 Ext.

A

HESX | Every Wednesday | SC (56594
1:20 = 420 pm | 159 [Prof. K. S. Liang: Science Building III, Rm. 309; E-

mail: ksliang @nsrrc.org.tw
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Syllabus day

Cells, DNA, and proteins

Protein expression, purification, and characterizations
Synchrotron machines: Absorption & diffraction

X-ray Free Electron Laser: Nano crystallography, molecular imaging,
and dynamics

Protein X-ray crystallography

Structure and function of proteins and protein complexes
Exam: Biology and Protein

Molecular dynamic simulations of biomolecules
Molecular imaging of brain

Mid-term exam

Laser-controlled protein crystallization

Laser fabrication of nanomedicine

Advancements of optical microscopy in cell imaging
Light sheet microscopy

Overview of optical microscopy of bioimaging
Single-molecule spectroscopy and microscopy

Final Exam
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