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CLAIMS 

WHAT IS CLAIMED IS: 

1. A method for processing a plurality of nucleic acid molecules derived from a cell-free biological 

sample, comprising (a) determining a methylation state for a nucleic acid molecule of said plurality of 

nucleic acid molecules; (b) determining a size for said nucleic acid molecule of said plurality of nucleic 

acid molecules; and (c) processing (i) said methylation state for said nucleic acid molecule of said 

plurality of nucleic acid molecules against a first database, and (ii) said size for said nucleic acid molecule 

of said plurality of nucleic acid molecules against a second database, to identify an association of said 

methylation state and of said size with at least a disease. 

2. The method of claim 1, wherein determining said methylation state comprises sequencing said 

nucleic acid molecule of said plurality of nucleic acid molecules. 

3. The method of claim 1, wherein determining said methylation state comprises contacting said 

nucleic acid molecule to a binding agent that binds specifically to methylated nucleic acids or a derivative 

thereof. 

4. The method of any one of claims 1 to 3, wherein determining said methylation state comprises (a) 

bringing said plurality of nucleic acid molecules in contact with a plurality of binding agents, to provide a 

first subset of said plurality of nucleic acid molecules coupled to said plurality of binding agents and a 

second subset of said plurality of nucleic acid molecules; (b) separating said first subset of said plurality 

of nucleic acid molecules coupled to said plurality of binding agents from said second subset of said 

plurality of nucleic acid molecules; (c) subsequent to (b), circularizing a nucleic acid molecule derived 

from said first subset of said plurality of nucleic acid molecules to obtain a circularized nucleic acid 

molecule; and (d) identifying said circularized nucleic acid molecule or derivative thereof. 

5. The method of any one of claims 1 to 4, wherein said binding agent comprises an antibody, or 

fragment thereof. 

6. The method of any one of claims 1 to 4, wherein said binding agent comprises a polypeptide or a 

nucleic acid. 

7. The method of claim 6, wherein said polypeptide comprises streptavidin. 

8. The method of any one of claims 1 to 7, wherein said plurality of nucleic acid molecules 

comprise a deoxyribonucleic acid (DNA) molecule or a ribonucleic acid (RNA) molecule. 

9. The method of claim 4 or claim 8, wherein circularizing comprises ligating a 5’ end and a 3’ end 

of said nucleic acid molecule to one another. 

10. The method of any one of claims 4 to 9, wherein circularizing comprises coupling an adapter to a 

3’ end, a 5’ end, or both a 5’ end and a 3’ end of said nucleic acid molecule. 
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11. The method of any one of claims 4 to 10, further comprising subjecting said circularized nucleic 

acid molecule to nucleic acid amplification to generate a plurality of amplification products of said 

circularized nucleic acid molecule, wherein (d) comprises identifying said plurality of nucleic acid 

amplification products. 

12. The method of claim 11, wherein said nucleic acid amplification comprises contacting said 

circularized nucleic acid molecule to an amplification reaction mixture comprising random primers. 

13. The method of claim 11, wherein said nucleic acid amplification comprises contacting said 

circularized nucleic acid molecule to an amplification reaction mixture comprising one or more primers, 

each of which specifically hybridizes to a different target sequence via sequence complementarity. 

14. The method of any one of claims 1 to 13, wherein said cell-free biological sample comprises a 

bodily fluid. 

15. The method of any one of claims 1 to 14, further comprising processing said methylation state 

and against a plurality of reference methylation states and processing said size against a plurality of 

reference sizes to identify said methylation state as corresponding to at least a subset of said plurality of 

reference methylation states and said size as corresponding to at least a subset of said reference sizes, 

thereby determining that a subject has or is at risk of having a disease. 

16. The method of claim 15, wherein said disease is cancer. 

17. The method of claim 15, further comprising using said methylation state and said size identified 

to output an electronic report indicating that said subject has or is at risk of having a disease. 

18. The method of claim 15, further comprising using said methylation state and said size identified 

to provide a therapeutic intervention to said subject for a disease. 

19. A method for processing a plurality of nucleic acid molecules derived from a cell-free biological 

sample of a subject, comprising (a) bringing said plurality of nucleic acid molecules or derivatives thereof 

in contact with a plurality of binding agents, to provide a first subset of said plurality of nucleic acid 

molecules coupled to said plurality of binding agents and a second subset of said plurality of nucleic acid 

molecules; (b) separating said first subset of said plurality of nucleic acid molecules coupled to said 

plurality of binding agents from said second subset of said plurality of nucleic acid molecules; (c) 

subsequent to (b) circularizing nucleic acid molecules derived from said first subset of said plurality of 

nucleic acid molecules to obtain a first subset of circularized nucleic acid molecules; (d) subsequent to (b) 

circularizing nucleic acid molecules derived from said second subset of said plurality of nucleic acid 

molecules to obtain a second subset of circularized nucleic acid molecules; (e) sequencing said first 

subset of circularized nucleic acid molecules or derivatives thereof to obtain a first size and said second 

subset of circularized nucleic acid molecules or derivatives thereof to obtain a second size; (f) compare 

said first size with said second size to determine a disease level of said subject. 
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20. A method for processing a plurality of nucleic acid molecules derived from a cell-free biological 

sample of a subject, comprising (a) bringing said plurality of nucleic acid molecules or derivatives thereof 

in contact with a plurality of binding agents, to provide a first subset of said plurality of nucleic acid 

molecules coupled to said plurality of binding agents and a second subset of said plurality of nucleic acid 

molecules; (b) separating said first subset of said plurality of nucleic acid molecules coupled to said 

plurality of binding agents from said second subset of said plurality of nucleic acid molecules; (c) 

subsequent to (b) circularizing nucleic acid molecules derived from said first subset of said plurality of 

nucleic acid molecules to obtain a first subset of circularized nucleic acid molecules; (d) subsequent to (b) 

circularizing nucleic acid molecules derived from said second subset of said plurality of nucleic acid 

molecules to obtain a second subset of circularized nucleic acid molecules; (e) sequencing said first 

subset of circularized nucleic acid molecules or derivatives thereof to obtain a first end sequence and said 

second subset of circularized nucleic acid molecules or derivatives thereof to obtain a second end 

sequence; (f) compare said first end sequence with said second end sequence to determine a disease level 

of said subject. 


