Distance Formulae
p distance :

Number of differences (Nd ) divided by the number of nucleotides or amino acids compared (N).

p = Nd / N
Jukes-Cantor distance (nucleotide comparisons):

The Jukes-Cantor distance (d) takes into account the random nature of substitutions (Poisson distributed) and the possibility of reversals.  It corrects the above p distance.

d = - (3/4)ln[1 - (4/3)p]

The assumptions include:

1) The mutation rate is constant over evolutionary time.

2) The mutation rate does not vary among any of the branches.

3) The mutation rate is the same regardless of nucleotide position.

4) Any nucleotide can change to any other nucleotide with equal probability.

Poisson distance (amino acid comparisons) :
The Poisson corrected distance (also symbolized by d) for proteins assumes random substitutions that are Poisson distributed.
d = - ln(1 - p)

The assumptions include:

1) The mutation rate is constant over evolutionary time.

2) The mutation rate does not vary among any of the branches.

3) The mutation rate is the same regardless of amino acid position.

4) Any amino acid can change to any other amino acid with equal probability.
5) Reversals of mutations are ignored because they are infrequent.

For more detailed explanations and derivations see Chapters 2 and 3 of Nei, M. and Kumar, S. 2000. Molecular Evolution and Phylogenetics. Oxford, University Press.
