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Problem Set 7 
 
1)  We Have three atoms, A,B, and C, connected by bonding and NOE constraints.  A and C are constrained by 
bonding to be exactly 6.5Å apart.  Moderate NOEs are observed between both A and B and C and B.  We 
assign constraints to B set minimum and maximum distances at 2.0 and 3.3Å.  We determine 20 structures by 
simulated annealing using a square well representation of constraints. 
a) Estimate the RMSD position of the B atom. 
b) Suppose the B atom really moves between two equally populated positions, one 2.5Å from A and one 2.5Å 
from C.  Assume the NOE observed is the 1/r6 average of the two positions.  How does this compare to an NOE 
at a single position 3.3Å from A and C?  Is the RMSD calculated in a meaningful?  
 
 
1)  The spectrum at the right is an NOE 
spectrum of a short DNA duplex: 5’- 
CATGCATG 
GTACGTAC – 5 
Showing connections between base protons and 
sugar H1’ protons.  See if you can make 
appropriate connections and assign the 
spectrum. 
 
 
 
 
 
 
 
 
1)  A solids NMR spectrum is acquired with magic angle spinning to remove the effects of a 13C CSA powder 
pattern that is 200 ppm wide.  However, the magic angle is inadvertently set at 50 degrees instead of the magic 
angle.  How wide would you expect the residual line to be in ppms?  How wide in Hz in a spectrometer 
operating at 500 MHz for protons? 
 
2) The splitting of a doublet for an amide proton - amide nitrogen pair in an HSQC spectrum that is proton 
coupled in the nitrogen dimension is measured as 94 Hz under isotropic conditions and 73 Hz under aligned 
conditions.   What is the magnitude of the residual dipolar coupling for this pair?  What is the sign of the 
coupling? 
 
 
 
 
 
 
 
 
 
 


