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(54) Title: METHODS AND SYSTEMS FOR GENERATION AND ERROR-CORRECTION OF UNIQUE MOLECULAR INDEX

SETS WITH HETEROGENEOUS MOLECULAR LENGTHS

130 - Figure 1C

Sequencing Using
vNRUMIs
131 —

Apply adapters to DNA fragments in the

sample to obtain DNA-adapter products,

wherein each adapter has a nonrandom

unique molecular index, and wherein

nonrandom unigue molecular indexes of the
adapters have at least two different molecular
lengths and form a set of variable-length, non-
random unique molecular indices (VNRUMIs)

132 —

Amplify the DNA-adapter products to obtain a
plurality of amplified polynucleotides

133 —
Sequence the plurality of amplified
polynucleotides, thereby obtaining a plurality of
reads associated with the set of YNRUMIs

134 —.

Identify, among the plurality of reads, reads
associated with a same vNRUMI

135

Determine a sequence of a DNA fragment in
the sample using the reads associated with the
same vNRUMI

(57) Abstract: The disclosed embodiments concern methods, apparatus,
systems and computer program products for determining sequences of in-
terest using unique molecular index sequences that are uniquely associa-
ble with individual polynucleotide fragments, including sequences with
low allele frequencies and long sequence length. In some implementation
s, the unique molecular index sequences include variable-length nonran-
dom sequences. In some implementations, the unique molecular index se-
quences are associated with the individual polynucleotide fragments based
on alignment scores indicating similarity between the unique molecular
index sequences and subsequences of sequence reads obtained from the in-
dividual polynucleotide fragments. System, apparatus, and computer pro-
gram products are also provided for determining a sequence of interest
implementing the methods disclosed.
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