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BEDBHK - 12 /Objectives and Outline of the Course

H | £ FIFDFICE T 290FNAAEmREEREBEREZERT 2, ERa2TFOBE - BEETICXAERVEESHES (ESR
BLU NMR)DHEICOWTEBRD 5258, NMR DHEICOWTIE, RTF R, 2> /08, BBOYITFILORTEE &5
12, BEBEREBIEREE CEMHRT 5,

Z | 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
described, followed by the structure detemination.

FEDEEBIE /Learning Objectives

B | BAROREBZEREL, £EEESFICOVTLAT %,

—RITEBLVZRIT NMR 27 MILORBAZV, ARJ MLERITTE S,

I | Understand the principles of magnetic resonance and apply it to biologically relevant molecules.
learn the principles of one-dimensional and two-dimensional NMR spectroscopy and be able to analyze spectra.
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No. 18 B Topics AZA Content
1 B | #ESEEEORE (1) BFREVERRAEC Y LHBE OBBEERZERY 2,
Z | Principles of nuclear magnetic | Understand the interaction between electron spins, nuclear spins, and magnetic
resonance method (1) fields.
2 A | maseEoEE (2) 7RIV R =7 =1 TZEH#HNMR IZDULT Product Operator % E B IZfRRT 5,
= | Principles of nuclear magnetic | Pulse-Fourier transform NMR will be explained based on the product operator.
resonance method (2)
3 H | BHMSEREORE (3) FEFRIE %6112 & - T Product Operator % f23% 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) HARW AR ZXTNMR @ Product Operator % #5494 %,
& | Principle of 2D NMR (1) Explain the basic 2D NMR Product Operator.
5 B | ZXTNMROEE (2) COSY#MIZE > TRAKZXKTNMR D Product Operator Z &5t %,
& | Principle of 2D NMR (2) Principle of 2D NMR (2)
6 B | ZkRTNMRDEFEE (3) HMQC,HMBC %##iZ & » TE&_XTTNMR ® Product Operator % &7 3 %,
& | 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,
& | Principle of 2D NMR (4) Explain NOESY spectroscopy.
8 B | £FE&EHFD NMR 2R b | £AEHF (/08 . KB) OHEHED NMR X7 MLIZOWTHAT S
iz
Z | NMR spectra of bio-related | Explain the NMR spectra of monomers of biopolymers (proteins, nucleic acids)
molecules
9 B | R7FFONMR ZXRZ bd | R7F FOMEE NMR 27 FLD COSY X_R7T MILIZDWTRHRT 5
fEar (1)
% | Analysis of NMR spectra of | Explain the structure of peptides and the COSY spectrum.
peptides (1)
10 | B | R7FFONMR =7 b | RTF R NOESY 27 FLxAWCEHEREERZ BT 2
gt (2)
% | Analysis of NMR spectra of | Explain the sequential assignment method using the NOESY spectrum of peptides.
peptides (2)
11 | B | RZ7FEDONMR X7 FLD | RTF RO NMR X7 L% RBRICETT 5
gt (3)
% | Analysis of NMR spectra of | Actual analysis of NOESY spectrum of a peptide.
peptides (3)
12 | B | &4+ I<v—0 NMR 27 | BEOEEE NMR X_7 FLD COSY R FILIZDWTEHRT 5
Lot (1)
& | Analysis of NMR spectra of | Explain the structure of nucleic acids and the COSY spectrum.
nucleic acid oligomers (1)
13 | B | A I<v—0 NMR X7 | &BO NOESY 2~ 7 hveBUWCEHERRE &% AT 5
brofgir (2)
& | Analysis of NMR spectra of | Explain the sequential assignment method using NOESY spectrum.
nucleic acid oligomers (2)
14 | B | B+ YV I<v—D NMR X~_7 | A Y I~ —0 NMR <7 MLz EBRICETT 5
MLl (3)
% | Analysis of NMR spectra of | Actual analysis of NOESY spectrum of a DNA oligomer.
nucleic acid oligomers (3)
15 B | £GEEYEONMRI RS | V08, BBOBEOBITEICDOWTEHRETS
1%
= | NMR spectroscopy of bio- | Analyze the NMR spectrum of proteins and nucleic acids.
molecules
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REDIETRIE moodle ZFEAT %,

lesson instruction uses moodle.

H (BEE) [BH#AEYDORRT bLIZLZEEEEE 8AR) I (Silverstein, Webster &, BTZLFEA)
(BEE) [y 0BEEKBO NMR: ZX7t NMR (2 & 28EM47] (Kurt Wuthrich (), R 71E @BFR), AWk X (31
R). BRALFEEAN)
(%8 7ty HEEr oA E ) ##4t 78-4-06-513330-9
o (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

LAR=MCKYFTHET 5. 60 R EZAIRET 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— ML, XEZLIRT 2L, 5sIAEMHLPBEICOAN S LSICL, HBEZEHT I, Ez28B
R7BIRIFEBL Z &, 5IRAEDIRFTAED THELARWVWI &,
APERR LT L R— b ZEDAMERL7ZE LTIRELAWZ L

%= | 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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