Appendix 
We can justify that there has only been one mutation for a base in a specific position of all the sequence during SARS infecting time. As no more than two base variants have been found at any mutational position along the SARS coronavirus genome, we assume that the likelihood of more than one mutation at any point over the time frame in question must be exceedingly low, and we have therefore opted not to consider this possibility in our calculations.

We can also deduce the formulas for Multi-mutations, which reveal the single mutation per base is just a simplification of the multi-mutation in our data. Consider the expected value of the mutation number after 
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 and (given the generation time is small) 
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 is also a constant. To derive 
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   generation, there are three cases for each base should be considered as follows:

1) Mutations have occurred in the previous n-1 generations, but not in the 
[image: image12.wmf]th

n

 generation
2) One mutation has occurred in the 
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 generation, but none in the previous 
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3) Mutations have occurred both in the 
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 generation and the previous 
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 generations, but the results of the mutations are all different from the original base.
Hence, the recursive equation to deduce 
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Thus 
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After solving the equation, it can be transformed to 
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. The expected value of the mutation number of a genome is 
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where
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 is the number of different bases between the evolved sequence 
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The formula can also be written as follow.
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For our data, the maximum of D for all sequences is less than 60, L=26140, so 
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This is in accordance with the result of the simplification.

_1120413253.unknown

_1132770606.unknown

_1132861857.unknown

_1132861904.unknown

_1136708811.unknown

_1132861869.unknown

_1132770651.unknown

_1123506337.unknown

_1132577769.unknown

_1132577816.unknown

_1132577711.unknown

_1120413312.unknown

_1120413321.unknown

_1120411481.unknown

_1120413013.unknown

_1120413035.unknown

_1120412787.unknown

_1120412540.unknown

_1120410989.unknown

_1120411090.unknown

_1120410867.unknown

_1120410899.unknown

_1120410922.unknown

_1118420507.unknown

