R2 Dimer Function Notes

Fit of R2 relaxation data or chemical shift data to a monomer-dimer equilibrium as a function of total protein concentration where:


P + P ( P:P; [P][P]/[P:P] = Kdimer
 
R2obs = fM*R2M + 2*fD*R2D 

In xcrvfit:

Kdimer = Kdimer

R2D    = R2dimer

R2M"  = R2monomer

Theory:

The equation for observed value of latitudinal relaxation rate:
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(1), where

the fractions of monomeric and dimeric species are denoted as following:
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(2)

and the total concentration of protein is 
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(3).

After substituting (2) and (3) into (1),
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(4).

The concentrations of monomeric and dimeric species can be derived from equation 3 and the dissociation constant
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(5)

so that 





[image: image7.wmf]

(6)
and 
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(7).

After the substitution of 6 and 7 into equation 4 and simplifying it, the final equation will be 
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R2X Dimer Function Notes (R2 Dimer + R2exch)

Fit of R2 relaxation data including exchange term to a monomer-dimer equilibrium as a function of total protein concentration where:

 
P + P ( P:P; [P][P]/[P:P] = Kdimer

R2obs = fM*R2M + 2*fD*R2D + fM*fD*(ex*(2"

In xcrvfit:

Kdimer = Kdimer

R2D    = R2dimer

R2M"  = R2monomer

(ex    = TAUex

(2     = DSQU

Through a similar derivation as above, the final fitting function becomes:

b = sqrt(a[0]) * sqrt(a[0] + 8.0 * x);

c = 0.25 * (b - a[0]);

d = 0.125 * (a[0] + (4.0 * x) - b);

e = c / x;

f = d / x;

fx = (e * a[2]) + (2.0 * f * a[1]) + (e * f * a[3] * a[4]);

where a is the array of the above 5 parameters for function fitting. 

Ask Olivier Julien or Brian Sykes for more details.
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