Sequence variation in ligand binding sites in proteins
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Supplementary Material

The relationship between multinomial probability and relative entropy can be demonstrated
using the Stirling approximation for factorials:
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Taking the natural log of the multinomial probability gives:
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Substitution of the factorials with the Stirling approximation gives:
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Since the sum of ny over all x is N, these cancel to give:
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Subtracting (nx In N) from each term in the summation, which sums to (N In N) over all x, gives:
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Where px = n,/N. Therefore,

NP, =-NY pxln%=—NxD(p|| f)

In other words, dividing the natural log of the multinomial probability by the total number of
sequences gives the negative of the relative entropy.



