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described, followed by the structure detemination.

In biomolecular technology field, it is important to investigate mechanism and regulation of chemical reaction at an atomic
level. ESR and NMR spectroscopy are indispensable for the investigation for the structure and function of biomolecules. The
objectives of this lecture are to study the magnetic resonance spectroscopy from basic principle (spin hamiltonian) to broad
their applications. For NMR spectroscopy, the sequential assignment methods for peptide, protein, nucleic acids are

#E DEEBE Learning Objectives

=
B | MREBROREBEAER L. £EEENFICOVWTHAT %,
I | Understand the principles of magnetic resonance and apply it to biologically relevant molecules.
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1 H | BHSEREORE (1) BFREVEBAC Y LB E OBRBEERZERT 5,
% | Principles of nuclear magnetic | Understand the interaction between electron spins, nuclear spins, and magnetic
resonance method (1) fields.
2 H | #ESEEE0RE (2) IR —7—1) ZZ#NMR (CDWLWT Product Operator % EBE RS 5,
Z | Principles of nuclear magnetic | Pulse-Fourier transform NMR will be explained based on the product operator.
resonance method (2)
3 H | BESEREORE (3) BFBIE %512 & - T Product Operator Z &9 %,
Z | Principles of nuclear magnetic | We will explain the Product Operator using relaxation measurements as an example.
resonance method (3)
4 B | ZkRTNMRDOEE (1) HAWLZZXRTNMR ® Product Operator % #5494 %,
Z | Principle of 2D NMR (1) Explain the basic 2D NMR Product Operator.
5 H | ZXTNMROERE (2) COSY#ZBIZE > TRAKZKXITNMR D Product Operator % &zt %,
| Principle of 2D NMR (2) Principle of 2D NMR (2)
6 H | ZRkRTNMROEE (3) HMQC,HMBC % flic & > TE#&Z_XITTNMR ® Product Operator % i3 %,
| Principle of 2D NMR (3) We will explain the product operator of heteronuclear two-dimensional NMR using
HMQC and HMBC as examples.
7 B | ZRTNMROFEE (4) NOESY (D W TS Y 3,
Z | Principle of 2D NMR (4) Explain NOESY spectroscopy.
8 B | £FEESTDO NMR A7 k| £EESHTF (Xv/30E, BB OBESFED NMR X7 MLIZDOWTEHBET 3
Y
Z | NMR spectra of bio-related | Explain the NMR spectra of monomers of biopolymers (proteins, nucleic acids)
molecules
9 H| X7FFONMR R LD | RTF FofEEE NMR X7 FLdD COSY RRT FLIZDWTRERT 2
gt (1)
% | Analysis of NMR spectra of | Explain the structure of peptides and the COSY spectrum.
peptides (1)
10 | B | R7FFONMR X7 bLd | R7F KD NOESY Z_7 bLzAWCEEHIBEERZHBT 2
fEar (2)
Z | Analysis of NMR spectra of | Explain the sequential assignment method using the NOESY spectrum of peptides.
peptides (2)
11 | B | RZ7FFDONMR ZRZ bLD | RTFRFDNMR Z_R27 b ILEERICETT 5
gt (3)
& | Analysis of NMR spectra of | Actual analysis of NOESY spectrum of a peptide.
peptides (3)
12 | B | B4 Y I<v—D NMR ZR7 | BOBEE NMR 27 FLdD COSY ZARY FILIZDWTRHT S
Lot (1)
% | Analysis of NMR spectra of | Explain the structure of nucleic acids and the COSY spectrum.
nucleic acid oligomers (1)
13 H | B4 I<v—D NMR X<_7 | D NOESY XX pLEBAWCEHEIBEEZHBT S
bLofET (2)
% | Analysis of NMR spectra of | Explain the sequential assignment method using NOESY spectrum.
nucleic acid oligomers (2)
14 | B | BBEA ) Iv—D NMR X2~ | BEA ) T<v—D NMR X~_7 b L RBICETT 5
hvofgr (3)
% | Analysis of NMR spectra of | Actual analysis of NOESY spectrum of a DNA oligomer.
nucleic acid oligomers (3)
15 B | #4REEYPEDONMRI RS | Zv 08, BBEOBEOBITEICOWTEHRRET S
1%
Z | NMR spectroscopy of bio- | Analyze the NMR spectrum of proteins and nucleic acids.

molecules
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BEIEA Y T4 8RR (WebEX) T, BEDFERIE moodle #ERT 5,

Classes are online lectures (WebEX), and lesson instruction uses moodle.

H (£38) [EFF] #E XKL 78-4-06-513330-9
(BFE) BRLEYDR T MIVIZL ZRETEEE 8 B (Silverstein, Webster &, RFR{LZERN)
(3EF) [y /0B EKBEO NMR: 27T NMR (2 & 2#8&#47] (Kurt Wuthrich (), 5 471 (B0, vk #HR (B8
). BRIFRAN)
= | (Reference book)[Spectrometric identification of organic compounds |Robert M. Silverstein, Francis X. Webster, David Kiemle

(Reference book) [NMR of Proteins and Nucleic Acids] Kurt Wuthrich, Wiley-Interscience

LR=MCKYFHET 5., 60 R EZEAIRET 2,

Performance evaluation of this course will be conducted by reporting. Students who acquire more than 60 points in the exams
are regarded as having passed.

H | moodle 258322 &, LR— NI, XEZLIRAT 2L, 5sIAEMHLPBAEICHON S LSICL, HBEZEHIT I, Ez28B
R7BIRIFBEL Z &, 5IREDILRFTAED THELARWI &,
MADMERL7-LR— b Z2BSMER LIz LTIRELAVWZ &

%= | Refer to moodle and check your university email address. When quoting text in a report, make sure to clearly identify the

quotation and include the source. Avoid excessive quotation. Do not modify the quoted parts, including any typographical
errors.
Do not submit a report created by someone else as your own.
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