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Consensus reconstruction pseudocode

Algorithm 1 is part of the dynamic programming solution for computing a minimum chimerism consensus
given a set of assembled haplotype regions covering a set of SNP loci. SNPs are sorted by position and are
indexed from S; to S,,. The function d(Hy, S;) gives the number of reads in haplotype Hy that are
covering the locus of S;; H(S;) is the set of haplotypes that cover SNP S;. The variable m(Hy, S;) records
the minimum cost of reconstructing a consensus from S; to .S; ending with Hj providing the allele for S;.
This cost is represented as a triple, recording number of chimerisms (to be minimized), SNP allele coverage
of the consensus (to be maximized), and unique haplotypes used (to be minimized):

(MinChim, MaxCov,Usage). When comparing two triples, first the MinChim dimension is considered,
in the case of ties the MaxCov dimension is considered, and in the case of further ties the number of
elements in the Usage dimension are considered. Ties in all three dimensions are broken arbitrarily.

After algorithm 1 is run, the minimum over Hy of m(Hy, S,,) is found, and backpointers are traced back to

determine the final consensus sequence.



Algorithm 1: Minimum Chimerism Consensus Reconstruction

foreach H; € H(S;) do
m(Hi> Sl) = <0a d(sz Sl)v {Hi}>;
backPointer(H;, S1) = null;

foreach S; € S5...S,, do

foreach Hj, € H(S;) do

bestFound = (o0, —1, null);

bestFoundFrom = null;

foreach H; € H(S;_1) do

(iMinChim, jMaxCov, jUsage) = m(H;, S;—1);

if H; == Hj, then
pkMinChim = jMinChim;
pkMaxCov = jMaxCov + d(Hy, S;);
pkUsage = jUsage;

else

pkMinChim = jMinChim + 1;

pkMaxCov = jMaxCov + d(Hy, S;);

| pkUsage = jUsage U {H}};

if (pkMinChim, pkMaxCov,pkUsage) < best Found then

best Found = (pkMinChim, pkMaxCov, pkU sage);
| bestFoundFrom = (Hj, Si-1);

m(Hg, S;) = bestFound;
| backPointer(Hy, S;) = bestFoundFrom;
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Figure 1: Cladogram showing relative genetic divergence between haplotype sequences included in Clade
1 (which constitutes the low diversity test dataset) and Clade 2 (which, when combined with Clade 1,
represents the high diversity test dataset).
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Figure 2: Haplotype assemblies varying error rate for the high diversity dataset over five trials of sequencing
to 24X total coverage (3X per haplotype). Supplementary figure 2(b) aggregates all results of 2(a) binned by
coverage, identifying counts and percents of correct versus incorrect assemblies. For supplementary figures
2(c) and 2(d), coverage is doubled to 6X per haplotype, improving the length and correctness of haplotype
assemblies.

Consensus Crossovers by Error Rate - High Diversity Dataset

40 b Majorlty Vote (True) P
ViSpA (Trug) —w—

35 | Hapl Ier (True) =—-— 4
Majority Vote (Hapler Eshmated)

30 F ViSpA (Hapler Estimated) - 4
Hapler (Hapler Estimated) -

Average Number of Crossovers
n
o
T

15 1
__________________ :

10t ]
B

5t ]
0.00 0.33 0.66 1.0 1.33 1.66 20

Error Rate (%)

Figure 3: Chimerism analysis varying error rate for Hapler, majority vote, and ViSpA consensus sequences
for the high diversity dataset at 3X per haplotype sequencing coverage. True crossover numbers indicate the
minimum number of crossovers through sequenced haplotypes needed to reconstruct the consensus. Hapler
estimated crossover numbers indicate the minimum number of crossovers through Hapler-assembled haplo-
type regions needed to reconstruct the consensus. Each datapoint represents an average of 50 measurements.
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Figure 4: Haplotype assemblies and consensus chimerism analysis varying coloring repetitions (for Hapler)
and n (for ViSpA) for the high diversity dataset. As with the low diversity results, low repetition numbers
result in long but chimeric haplotype assemblies, while reconstructed consensus sequences show low true
chimerism even when reconstructed from chimeric assemblies.



