COMPOSITIONS AND METHODS FOR NUCLEIC ACID ANALYSIS
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SUMMARY

[0001a] In one aspect, provided herein is a method, comprising: (a) generating a double-stranded
polynucleotide comprising: (1) a first base that is a substrate for a deaminase that is unprotected, and
(i1) a second base that is a substrate for a deaminase that is protected, (b) contacting the double-
stranded polynucleotide with a helicase and said deaminase to yield a nucleic acid molecule
comprising a nucleic acid sequence comprising a deaminated base and said second base, wherein a
base of said double-stranded polynucleotide is deaminated to yield said deaminated base, wherein said
deaminated base is different from said second base; (c) sequencing nucleotides of said nucleic acid
sequence or a complement thereof to obtain sequencing data; and (d) processing said sequencing data
to identify and distinguish said first base and said second base.

[0002] In various embodiments, a method comprises: providing a forward polynucleotide and a
cognate polynucleotide; determining a first identity of a first base at a locus of the forward
polynucleotide and a second identity of a second base at or proximal to a corresponding locus of the
cognate polynucleotide using sequencing; and using a computer comprising a processor, a memory,
and instructions stored thereupon that, when executed, determine a value of a true base at a locus of
an original polynucleotide corresponding to the locus of the forward polynucleotide based at least in
part on the first identity of the first base and the second identity of the second base. In some cases, the
second base is at the corresponding locus of the cognate polynucleotide. In some cases, the second
base is proximal to the corresponding locus of the cognate polynucleotide. In some cases, the forward

polynucleotide and cognate polynucleotide are linked. In some embodiments of the method, at any



la
time point prior to sequencing, the forward polynucleotide and the cognate polynucleotide are (i)
covalently linked via a hairpin; (i1) linked as a double-stranded polynucleotide via Watson-Crick base
pairing; (iii) each coupled to a barcode; or (iv) any combination thereof. In some cases, the forward
polynucleotide comprises a complementary deoxyribonucleic acid (cDNA) molecule or an amplicon
thereof. In some cases, the method further comprises contacting an RNA nucleotide with a reverse
transcriptase, biologically active fragment thereof, or derivative thereof to generate the forward
polynucleotide. In some cases, the original polynucleotide comprises a deoxyribonucleic acid (DNA)
polynucleotide isolated from a sample obtained from a subject. In some cases, the original

polynucleotide comprises a cell free DNA



