
Algorithm S1: Optimal pairwise computation cost for two coding DNA sequences

Data: Two Sequences S1 and S2, a cost method that returns the cost of frameshift, deletion and
STOP codon, a σ method returning the AA substitution cost.

Result: An array C such that C[i][j] = score(A(S1[1 : i], S2[1 : j])).
for i = 0 to len(S1) do

for j = 0 to len(S2) do
if i == 0 AND j = 0 then

C[i][j]=0;
else

AA1= ”?”; AA2= ”?”;;
if i− 3 > 0 then AA1 = (π(S1[i− 3 : i]);
if j − 3 > 0 then AA2 = (π(S2[j − 3 : j]);

stopS1=0; stopS2=0;
if AA1 == ” ∗ ” then stopS1 = cost(”*”);
if AA2 == ” ∗ ” then stopS2 = cost(”*”);

if AA1 == ” ∗ ” OR AA2 == ” ∗ ” then
subst AA=stopS1 +stopS2

else
if i− 3 > 0 AND j − 3 > 0 then

subst AA = σ(AA1, AA2)
else

subst AA = +∞

C[i][j] = min



get C(i− 3, j − 3) + subst AA

get C(i− 3, j) + stopS1 + cost(” ”)

get C(i, j − 3) + cost(” ”) + stopS2

get C(i− 3, j − 2) + stopS1 + cost(”!”)

get C(i− 3, j − 1) + stopS1 + cost(”!”)

get C(i− 2, j − 3) + cost(”!”) + stopS2

get C(i− 1, j − 3) + cost(”!”) + stopS2

get C(i, j − 1) + cost(” ”) + cost(”!”)

get C(i, j − 2) + cost(” ”) + cost(”!”)

get C(i− 1, j) + cost(”!”) + cost(” ”)

get C(i− 2, j) + cost(”!”) + cost(” ”)

get C(i− 1, j − 1) + 2 ∗ cost(”!”)
get C(i− 1, j − 2) + 2 ∗ cost(”!”)
get C(i− 2, j − 1) + 2 ∗ cost(”!”)
get C(i− 2, j − 2) + 2 ∗ cost(”!”)

return C;
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