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CLAIMS 

 
1. A plurality of compositions for generating a captured library comprising hybrid 

nucleic acid molecules, the plurality of compositions comprising: 

(a) a first composition comprising a multifunctional adaptor module comprising: 

 (i) a first region comprising a random nucleotide tag sequence, 

 (ii) a second region comprising a sample code sequence, and  

 (iii) a third region comprising a PCR primer sequence;  

characterized in that the multifunctional adaptor module is capable of ligating to each 

end of a DNA fragment, and 

(b) a second composition comprising a multifunctional capture probe module 

comprising: 

 (i) a first region capable of hybridizing to a partner oligonucleotide, and 

(ii) a second region capable of hybridizing to a specific genomic target region in the 

DNA fragment. 

 

2. The plurality of compositions of claim 1, wherein the first composition 

comprises a plurality of multifunctional adaptor modules. 

 

3. The plurality of compositions of claim 2, wherein each multifunctional adaptor 

module of the plurality of multifunctional adaptor modules comprises a random nucleotide tag 

sequence, wherein the multifunctional adaptor module and a nucleic acid sequence of the 

DNA fragment ligated thereto is capable of being sequenced to obtain one or more sequencing 

reads, and wherein a quantity of random nucleotide tag sequences determined in the 

sequencing reads indicates the copy number of the nucleic acid sequence.  

 

4. The plurality of compositions of claim 2 or claim 3, wherein the PCR primer 

sequence of each multifunctional adaptor module of the plurality of multifunctional adaptor 

modules is the same.  
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5. The plurality of compositions of any one of claims 1-4, wherein the sample 

code sequence is capable of identifying a DNA sample from which the hybrid tagged DNA 

library is generated.  

 

6. The plurality of compositions of any one of claims 1-5, wherein the 

multifunctional adaptor module comprises a ligation strand and a complementary strand, 

wherein the complementary strand is hybridized to the 3’ end of the ligation strand and forms 

a partial duplex therewith. 

 

7. The plurality of compositions of claim 6, wherein the duplexed region of the 

multifunctional adaptor module is blunt ended. 

 

8. The plurality of compositions of claim 6, wherein the duplexed region of the 

multifunctional adaptor module comprises an overhang at the 3’ end of the ligation strand, 

wherein the overhang is complementary to a 3’-overhang of a DNA fragment to be ligated 

thereto. 

 

9. The plurality of compositions of any one of claims 1-8, wherein the partner 

oligonucleotide comprises a specific member of a binding pair that is configured to facilitate 

isolation and/or purification of a complex comprising the multifunctional capture probe 

module hybridized to the DNA fragment, wherein the specific member of a binding pair is a 

biotin or a hapten. 

 

10. The plurality of compositions of claim 9, wherein the hapten is a dinitrophenol 

molecule, or a digoxigenin molecule.  

 

11.  The plurality of compositions of any one of claims 1-10, wherein the first 

region of the multifunctional capture probe module comprises a tail sequence at the 5’ end.  

 

12. The plurality of compositions of any one of claims 1-10, wherein the 

multifunctional capture probe module comprises a third region comprising a tail sequence at 

the 5' end. 
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13. The plurality of compositions of claim 11 or claim 12, wherein the tail 

sequence comprises a PCR primer binding site. 

 

14. A complex comprising: 

(a) a tagged DNA molecule comprising a DNA fragment, wherein each end of the 

DNA fragment is ligated to a multifunctional adaptor module comprising:  

(i) a first region comprising a random nucleotide tag sequence; 

(ii) a second region comprising a sample code sequence; and  

(iii) a third region comprising a PCR primer sequence; and 

(b) a hybrid nucleic acid molecule hybridized to the tagged DNA molecule, wherein 

the hybrid nucleic acid molecule comprises, from 5’ to 3’: 

(i) a tail sequence comprising a PCR primer binding site; 

(ii) a capture probe to which a portion of the DNA fragment is hybridized; and  

(iii) the complement of a region of the DNA molecule that is located 3’ to the capture 

probe, wherein the region comprises a multifunctional adaptor module.  

 

15.  The complex of claim 14, further comprising: 

(c) a partner oligonucleotide hybridized to the 5’ end of the hybrid nucleic acid 

molecule. 

 

16. The complex of claim 14 or 15, wherein the random nucleotide tag sequence is 

configured to designate the DNA fragment ligated thereto.  

 

17. The complex of any one of claims 14-16, wherein the DNA fragment is 

derived or isolated from a DNA sample, wherein the sample code sequence is capable of 

identifying the DNA sample.  

 

18. The complex of any one of claims 14-17, wherein the partner oligonucleotide 

comprises a specific member of a binding pair that is configured to facilitate isolation and/or 

purification of the complex, wherein the specific member of a binding pair is a biotin or a 

hapten. 
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19. The complex of claim 18, wherein the hapten is a dinitrophenol molecule, or a 

digoxigenin molecule.  

 

20. A complex comprising: 

(a) a multifunctional capture probe module comprising, from 3’ to 5’:  

(i) a first region capable of hybridizing to a partner oligonucleotide;  

(ii) a second region capable of hybridizing to a specific genomic target region in a 

DNA fragment; and 

(iii) a third region comprising a tail sequence; and 

(b) a tagged DNA molecule comprising the DNA fragment, wherein the tagged DNA 

molecule is hybridized to the multifunctional capture probe module, 

wherein the 5’ end of the DNA fragment is ligated to a multifunctional adaptor module 

comprising:  

(i) a first region comprising a random nucleotide tag sequence; 

(ii) a second region comprising a sample code sequence; and  

(iii) a third region comprising a PCR primer sequence; 

wherein the 3’ end of the DNA molecule comprises the compliment of the third region 

of the multifunctional capture probe module. 

 

21.  The complex of claim 20, further comprising: 

(c) a partner oligonucleotide hybridized to the first region of the multifunctional 

capture probe module. 

 

22. The complex of claim 21, wherein the random nucleotide tag sequence is 

configured to designate the DNA fragment ligated thereto.  

 

23. The complex of any one of claims 20-22, wherein the DNA fragment is 

derived or isolated from a DNA sample, wherein the sample code sequence is capable of 

identifying the DNA sample.  
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24. The complex of any one of claims 20-23, wherein the partner oligonucleotide 

comprises a specific member of a binding pair that is configured to facilitate isolation and/or 

purification of the complex, wherein the specific member of a binding pair is a biotin or a 

hapten. 

 

25. The complex of claim 24, wherein the hapten is a dinitrophenol molecule, or a 

digoxigenin molecule.  

 

26. A complex comprising: 

(a)  a tagged DNA molecule comprising a DNA fragment, wherein each end of the 

DNA fragment is ligated to a multifunctional adaptor module; 

wherein the multifunctional adaptor module comprises: 

(i) a first region comprising a random nucleotide tag sequence; 

(ii) a second region comprising a sample code sequence; and  

(iii) a third region comprising a PCR primer sequence; and 

(b) a multifunctional capture probe module comprising:  

(i) a first region capable of hybridizing to a partner oligonucleotide; and 

(ii) a second region capable of hybridizing to a specific target region in the DNA 

fragment;  

wherein the tagged DNA molecule is hybridized to the multifunctional capture probe 

module. 

 

27. The complex of claim 26, wherein the random nucleotide tag sequence is 

configured to designate the DNA fragment ligated thereto.  

 

28. The complex of claim 26 or claim 27, wherein the sample code sequence is 

capable of identifying a DNA sample from which the tagged DNA molecule is derived or 

isolated.  

 

29. The complex of any one of claims 26-28, wherein the partner oligonucleotide 

comprises a specific member of a binding pair that is configured to facilitate isolation and/or 
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purification of the complex, wherein the specific member of a binding pair is a biotin or a 

hapten. 

 

30. The complex of claim 29, wherein the hapten is a dinitrophenol molecule, or a 

digoxigenin molecule.  

 

31. The complex of any one of claims 26-30, wherein the first region of the 

multifunctional capture probe module comprises a tail sequence.  

 

32. The complex of any one of claims 26-31, wherein the multifunctional capture 

probe module comprises a third region comprising a tail sequence. 

 

33. The complex of claim 31 or claim 32, wherein the tail sequence comprises a 

PCR primer binding site. 

 

 

 
 


