Supplemental Material
Supplemental Material 1 — The corresponding details of calculation formulas
A consensus needs to be reached: according to the sequencing error rate, the noise of S is subject to the
binomial distribution of p=0.05 by default; the noise of L is subject to the binomial distribution of p=0.2,
users can change p based on the actual situation of data. Let D; represent the bases distribution under the
site 7 we observed. According to the bases distribution, it can be divided into five cases: d=1, d=2, d=3,
d=4 and d=5, d here refers to dl and ds. Giving four probabilities first, p1, ps, which in turn represent the
sequencing error rates of TGS technology and NGS technology, in general, we make p1=0.2, po=0.05; p3, p4,
which in turn represent the prior probabilities of homozygous and heterozygous conditions. For the sake of
simplicity, we represent the values of | X1]| to |X5| as 1 to 5.
Case 1:

If dI=1, then it is directly judged to be homozygosity.

If ds=1, then it is directly judged to be homozygosity.
Case 2:

If di=2, thus r1 4+ ro = RD;, then the posterior probability of D; under homozygosity is as follow:

P (i is homozygosity|D; = {X1, X2})
= P(D; = {X1, X5}|i is homozygosity) x P (i is homozygosity)

RD;—1ry > C’I"2
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X P3 (1)

where C? = Wib)!, and the posterior probability of D; under heterozygosity can be computed as:

P (i is heterozygosity|D; = { X1, X2})
= P(D; = {X1, X5}|i is heterozygosity) x P (i is heterozygosity)

=Cpp, xps"™ x (1 — pg) P Crip . % ps™ x (1— ps) P (2)

where p5=0.5, which is the prior probability of heterozygosity, this is because the source of heterozygosity
is half of parents. After calculating the two posterior probabilities, the result of judgment is corresponding
to the larger value.

Similarly, there is a judgment with the same principle for S when ds=2, just replace p; with py. Therefore,
the posterior probabilities can be calculated as:

P (i is homozygosity|D; = {x1,x2})
= P (D; = {z1,x2}|i is homozygosity) X P (i is homozygosity)

= Oy, % (L=p2)™ X o™ 77 X Ol xpa™ x (L= )™ 77 g (3)

P (i is heterozygosity|D; = {x1,x2})
= P (D; = {x1,x2}|i is heterozygosity) x P (i is heterozygosity)

=7 % ps™ X (1—ps) ™7 x O3 % ps™ x (1—p5)™ T x py (4)

Case 3:
If di=3, thus ry + 79 +r3 = RD,, then the posterior probabilities of homozygosity and heterozygosity are
given below:



P (i is homozygosity|D; = {X1, X2, X3})
= P(D; = {X1, X2, X3}|i is homozygosity) x P (i is homozygosity)
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P (i is heterozygosity|D; = {X1, X2, X3})
= P(D; = {Xy, X2, X3}|i is heterozygosity) x P (i is heterozygosity)
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It can be seen from equation (15) that the case of homozygosity contains three binomial distributions,
namely, the base with the largest proportion is the homozygous allele, whose prior probability is 1-p;; the
remaining bases constitute the noise, the prior probability of the noise is evenly divided. From equation (16),
the top two frequency bases are the heterozygous alleles, which divide the prior probability 1-p; equally; the
rest is the noise, and the prior probability is p;.

For S, if ds=3, there is a similar judgment principle, just replace p; with po, which is expressed as follows:

P (i is homozygosity|D; = {x1,x2,23})
= P(D; = {1, z2, z3}|i is homozygosity) x P (i is homozygosity)
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P (i is heterozygosity|D; = {x1,x2,x3})
= P (D; = {z1,z2,x3}|i is heterozygosity) x P (i is heterozygosity)
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Similar to the case with d=2, we take the larger value in equations (15) and (16) as the judgment result
of L. Equations (17) and (18) correspond to S.
Case 4:

If di=4, thus r1 +7rs+r3+ry = RD;, then the posterior probabilities of homozygosity and heterozygosity
are given below:



P (i is homozygosity|D; = { X1, X2, X3, X4})

= P (D; = {X1, Xs, X3, X4 }|i is homozygosity) x P (i is homozygosity)
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P (i is heterozygosity|D; = { X1, Xa, X3, X4})
= P (D; = {X1, X, X3, X4}|i is heterozygosity) x P (i is heterozygosity)
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For S, if ds=4, the judgment principle is expressed as follows:

P (i is homozygosity|D; = {x1, x2, x3,24})

= P (D; = {x1,x2,x3,24}|i is homozygosity) X P (i is homozygosity)
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P (i is heterozygosity|D; = {x1,x9,x3,24})
= P (D; = {x1,x2,x3,24}|i is heterozygosity) x P (i is heterozygosity)
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Case 5:

If dI=5, thus r1 + 19 + 13+ 14 +7r5 = RD;, then the posterior probabilities of homozygosity and heterozy-
gosity are given below:

P (i is homozygosity|D; = { X1, X2, X3, X4, X5})
=P (D; = {X1, X2, X3, X4, X5}|i is homozygosity) x P (i is homozygosity)
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P (i is heterozygosity|D; = { X1, Xo, X3, X4, X51})
= P(D; = {X1, Xo, X3, X4, X5}|i is heterozygosity) x P (i is heterozygosity)
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For S, if ds=5, the judgment principle is expressed as follows:

P (i is homozygosity|D; = {x1,xa, x3, T4, T5})

= P (D; = {x1,x2, 3,24, x5 }|i is homozygosity) x P (i is homozygosity)
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P (i is heterozygosity|D; = {x1,x2, T3, 24,T5})

= P(D; = {z1, z2, 23,24, x5}|i is heterozygosity) x P (i is heterozygosity)
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