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CLAIMS: 

1. A method, comprising: 

(a) providing a sample comprising a set of double-stranded polynucleotide 

molecules, each double-stranded polynucleotide molecule including first and second 

complementary strands, wherein the polynucleotide molecules are cell-free DNA; 

(b) tagging said double-stranded polynucleotide molecules with a set of duplex 

tags, wherein each duplex tag differently tags said first and second complementary 

strands of a double-stranded polynucleotide molecule in said set; 

(c) sequencing at least some of said tagged strands to produce a set of sequence 

reads; 

(d) reducing and/or tracking redundancy in said set of sequence reads; 

(e) sorting sequence reads into paired reads and unpaired reads, wherein: 

(i) each paired read corresponds to sequence reads generated from a first 

tagged strand and a second differently tagged complementary strand derived from 

a double-stranded polynucleotide molecule in said set; and 

(ii) each unpaired read represents a first tagged strand having no second 

differently tag complementary strand derived from a double-stranded 

polynucleotide molecule represented among said sequence reads in said set of 

sequence reads; and 

(f) determining quantitative measures of at least two of: 

(i) said paired reads; 

(ii) said unpaired reads that map to each of one or more genetic loci; 

(iii) read depth of said paired reads; and 

(iv) read depth of unpaired reads. 

2. The method of claim 1, wherein (f) comprises determining quantitative measures 

of at least three of (i)-(iv). 

3. The method of claim 1, wherein (f) comprises determining quantitative measures 

of all of (i)-(iv). 

4. The method of any one of claims 1-3, wherein the method further comprises (g) 

estimating with a programmed computer processor a quantitative measure of total 

double-stranded polynucleotide molecules in the set that map to each of the one or more 

genetic loci based on the quantitative measure of paired reads and unpaired reads and 

their read depths mapping to each locus. 
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5. The method of any one of claims 1-4, wherein the cell-free DNA has been isolated 

from a bodily fluid, such as blood or serum. 

6. The method of any one of claims 1-5, wherein the tagging uses and excess 

amount of tags as compared to the double-stranded polynucleotide molecules, optionally 

wherein the excess is at least 1.25, 1.5, 1.75, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 18, 14, 15, 

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 

95, 100 or more fold excess, optionally wherein the tagging yields the tagged 

polynucleotides with a conversion efficiency of at least 30%, optionally at least 50%. 

7. The method of any one of claims 1-6, wherein the tagging is by blunt-end ligation 

or sticky-end ligation of tags to the polynucleotides. 

8. The method of any one of claims 1-7, wherein the tags comprise molecular 

barcodes. 

9. The method of claim 8, wherein the tagging is non-unique tagging, optionally 

wherein at least 1%, at least 5%, at least 10%, at least 15%, at least 20%, at least 25%, 

at least 30%, at least 35%, at least 40%, at least 45%, or at least or about 50% of the 

tagged double-stranded polynucleotide molecules bear a molecular barcode that is 

shared by at least one other double-stranded polynucleotide molecule. 

10. The method of claim 8 or claim 9, wherein no more than 100, 50, 40, 30, 20 or 10 

molecular barcodes are used to tag the double-stranded polynucleotide molecules. 

11. The method of any one of claims 8-10, wherein the barcodes in combination with 

sequence data of beginning (start) and/or end (stop) portions of sequence reads are used 

to assign a unique identity to a particular molecule. 

12. The method of any one of claims 8-11, wherein the molecular barcodes have a 

minimum edit distance of 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10. 

13. The method of any one of claims 1-12, wherein the reducing or tracking 

redundancy comprises determining consensus reads that are representative of single- 

strands of the original double-stranded polynucleotide molecules. 
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14. The method of any one of claims 1-13, wherein the sample is derived from a 

Subject suspected of having a disease, optionally wherein the disease in cancer. 

15. The method of any one of claims 1-14, wherein the method further comprises 

selectively enriching a subset of the tagged DNA, optionally wherein the selective 

enrichment is performed by hybridisation or amplification techniques, optionally wherein 

selective enrichment is performed by hybridisation using a solid support, optionally 

wherein the solid support comprises probes which specifically hybridise to genomic 

regions associated with cancer. 
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