Algorithm 1 Algorithm of the MCMC sampling

1: function SCsnvena(D, nier, mn, T, 6, o)
2: Initialize G, and SNV and cell placements.
3: while Search < nyr do

Sample r ~ U(0, 1)

if r < 7 then
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then

loss

Sample 0" ~ qo(0']0),79 ~ U(0,1)
Calculate acceptance ratio Ry =

if Rp > 1 then

Accept ¢’
else if Ry < my then

Accept 6" with probability min{ Ry, 1}
end if
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else if » < 7 + p) then

Sample ¢’ ~ g, (0'|o),rs ~ U(0,1)
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Calculate acceptance ratio R, = T, POV ,0) #(a) 20 (o 1)

if R, > 1 then

Accept o’
else if r, < my then

Accept ¢’ with probability min{R,,1}
end if

else

Randomly select and place mutation j on a new branch Ej
if there is > 1 copy number loss on the subtree of Fj overlapping with j

Randomly sample an edge, E;, on which there is such a copy number

Make j lost in the subtree of E; with probability 0.5
end if
Place SNV cells on the leaves according to SNV placements.
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Calculate acceptance ratio Ry =

Sample rar ~ U(0,1)
if Ry > 1 then
Accept branch Ej for mutation j along with cell placements and pro-

posed mutation loss

else if rpy < mp then
Accept branch Ej for mutation j along with cell placements and pro-

posed mutation loss with probability min{Ra, 1}

end if
Update G based on new SNV and cell placements, and mutaiton loss
Update V base on new G

end if

end while
return the tree with highest probability.




