Supplementary Appendix: Probabilities of SNP configurations with
K>3
If there are up to 2 sequencing errors, the possible SNP configurations and their probabilities are given in

METHODS. If there are 3 sequencing errors on the site, the possible configurations and their probabilities
are
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By switching 7 and j in the above formulas, we can calculate Pr (i — 3,4,1,1,1), Pr (i — 3,4,2,1), Pr (i — 3,4, 3),
Pr(i—3,j+1,1,1),Pr(i—3,j+1,2),Pr(i—3,j+2,1),Pr(i—3,j+3),Pr(i—2,j—1,1,1,1), Pr(i — 2,j — 1,2,1),
Pr(i—2,5—1, 3) Pr(i—2,5,1,1), Pr(i—2,5,2), Pr(i—2,j+1,1), Pr(i—1,j,1) and Pr(i— 1,5+ 1).

Combining all probabilities of identical configurations, we have all possible SNP configurations up to 3
sequencing errors (K = 3). Their probabilities are
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For K > 4, it is easier to code a program to calculate all possible resulting SNP configurations. An
example follows, for a SNP with i copies of the “A” allele and j copies of the “C” allele, one possible event
is that

1. There are 4 errors occurring on the “A” allele and /¢ errors occurring on the “C” allele;

2. Among the 4 “A” alleles where errors occurred, [ 4~ of them changed to “C” | [ 4~ of them changed
to “G” and lgas7 =1 — la>c — la>¢ of them changed to “T”,

3. Among the [ “C” alleles where errors occurred, lcs 4 of them changed to “A” | o~ of them changed
to “G” and lgs1 =lc — lg>a — lo>¢ of them changed to “T”.

The result are i — 4 +1los 4 “A” alleles, j — o +1lasc “C” alleles, lasg + o> “G” alleles and lo~1 + losT
“T” alleles with configuration (i —la +lcsa,j —lo +lasc,lasc +lo>c,lasT + lesT). The probability of



such event is e
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Of course this event is only one possible event that can produce such a configuration. To calculate the total
probability of any given configuration, one needs to sum the probabilities of all possible events that produce
that configuration.



