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NMR exploits the properties of nuclear spins

http://www.umkcradres.org/education/neuro/Spec/RADPAGE/Magnetized%20nuclear%20spin%20systems.htm



An external magnetic field is required to generate the ground 

and excited spin states

http://www.umkcradres.org/education/neuro/Spec/RADPAGE/Magnetized%20nuclear%20spin%20systems.htm



Three important observations:

1. The greater the magnetic field strength, the greater the energy 

difference between the states

2. 1H, 13C, 15N, 19F, 31P are biologically-relevant isotopes that have 

a spin state. 

3. The NMR excited states has lifetimes that are 109 longer than 

excited electronic states: τ prop. (1/ω3)

http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Spectrpy/nmr/nmr1.htm
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HSQC of ubiquitin
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http://www.protein-nmr.org.uk/assignment_theory.html

HNCO – in theory



HNCO of ubiquitin
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HNCA of ubiquitin
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HNCACB of ubiquitin
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Compare chemical shift data with BMRDB







NMRView J

RunAbout



RES_ID  65

RES_TYPE        SER

SPIN_SYSTEM_ID  65

   N 114.73

   HN 7.67

   HA 4.64

   C 172.16

   CA 60.89

   CB 64.91

   HB1 3.89

   HB2 3.65

END_RES_DEF

RES_ID  66

RES_TYPE        THR

SPIN_SYSTEM_ID  66

   N 117.11

   HN 8.73

   HA 5.27

   C 173.95

   CA 62.34

   CB 70.08

   HB 4.08

   CG2 21.57

   HG2# 0.94

END_RES_DEF

Output:

List of 

Chemical 

shifts for 

each residue



Still need:

- Distance constraint data (NOESY/RDCs)

- Side chains data (TOCSY, COSY)

-Use structure calculation software

- Ramachandran plots

BMRB entry 5387



red-2mM

cyan-0.0124mM

Byeon et al., Cell, 139, 780, (2009)

Some beautiful work on CA CTD dimer



For the sake of full disclosure…
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