
C7995 Practical NMR Spectroscopy of Biomolecules 

 

The following topics will be covered 

 

1. NMR sample, preparation and handling 

a. Requirements for NMR samples – volume, concentration, purity, 

solvents, buffers, salt, ions, locking and reference substances 

b. NMR sample tubes – types, handling, cleaning 

c. Effects of temperature and pH 

 

2. Spectrometer setup  

a. Probe tuning, automatic, manual 

b. Locking, optimizing lock parameters 

c. Magnet shimming – manual, auto (simplex, gradient)  

d. Temperature control, gas flow, temperature calibration 

 

3. Spectrometer calibrations 

a. Proton pulse calibration using manual and automatic procedures 

b. Pulse calibration in indirect channels (
13

C, 
15

N, 
31

P) 

c. Pulse power handling and calculation for rectangular and shaped 

pulses, using ShapeTool 

 

4. 1D proton spectroscopy and water suppression techniques 

a. Proton spectroscopy 

b. Presaturation 

c. Selective excitation including WATERGATE 

d. Gradient water suppression 

 

5. 1D NMR spectroscopy of nuclei other than H-1 

a. Properties of common nuclei (19F, 13C, 15N, 31P) 

b. Choice of probes 

c. Power settings and calibrations 

 

6. Homonuclear 2D experiments 

a. Through-bond correlation experiments (COSY, TOCSY) 

b. Through space correlation (NOESY, ROESY) 

 

7. Heteronuclear experiments for natural abundance and isotopically labeled 

samples 

a. Checking protein and nucleic acid samples using 
1
H-

15
N HSQC 

experiment; gradient sensitivity enhanced and TROSY versions of the 

experiment 

b. 1
H-

13
C correlation experiment for 

13
C-labeled compounds – constant 

time HSQC experiment. 

 

8. Data processing, apodization functions, linear prediction, non-uniform 

sampling 

a. Apodization functions 

b. Baseline/ base plane correction and residual solvent signal subtraction 

c. Linear prediction 



d. Special requirements for processing of  non-uniformly sampled spectra 

 

9. Analysis of protein NMR spectra 

a. Orientation in 1H-15N correlation spectra – identification of amide and 

sidechain signals 

b. Orientation in 1H-13C correlation spectra – identification of alpha, 

beta and sidechain signals. Chemical shifts of carbonyls.  

 

10. Analysis of NMR spectra of nucleic acids 

a. Identification of sugar, base, amino and imino resonances in 1D 

spectra 

b. Identification of through-bond correlations in COSY and TOCSY 

spectra 

c. Identification of through-space correlations and exchange peaks in 

NOESY and ROESY spectra  
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