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CLAIMS 
1. A method for determining the sequence bias of a sequencing technique, t4 e 

method comprising: 

(a) providing a degenerate library of nucleic acid molecules; 

5 (b) determining the sequence of the nucleic acid molecules i 	he 

degenerate library of nucleic acid molecules provided in (. 	using the 

sequencing technique; and 

(c) analysing the sequencing results to determine ov r or under-

representation of particular nucleic acid molecule 

10 

2. The method according to claim 1, wherein the s-.uencing technique involves 

ligation of adaptor molecules to the 5', 3' or 5' a 4 3' ends of the nucleic acid 

molecules in the degenerate library of nucleic .cid molecules. 

15 3. The method according to claim 2, co 	prising: 

(a) providing a degenerate library of nucleic acid molecules; 

(b) ligating an oligonucleot te of known sequence with a blocked 3' end (3' 

adaptor molecule) to the -4' ends of the nucleic acid molecules using a 

ligase; 

20 (c) ligating an oligo' ucleotide of known sequence with a blocked 5' end (5' 

adaptor moleculr to the 5' ends of the nucleic acid molecules from step 

(b) using a lie 	se; 

(d) segue 	ing the resulting library of ligated nucleic acid molecules; and 

(e) anal sing the sequencing results to determine over- or under- 

25 repr- -entation of particular nucleic acid molecules; 

wherein 	eps (b) and (c) may be carried out in any order. 

4. T e method according to claim 2, comprising: 

(a) providing a degenerate library of nucleic acid molecules, wherein the 

3 0 nucleic acid molecules have a consistent 3' region and a blocked 3' end; 
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(b) ligating an oligonucleotide of known sequence with a blocked 5' end 

adaptor molecule) to the 5' ends of the nucleic acid molecules from s -p 

(a) using a ligase; 

(c) sequencing the resulting amplified library of nucleic acid mole cules; 

5 and 

(d) analysing the sequencing results to determine over- or 	nder-

representation of particular nucleic acid molecules. 

5. The method according to claim 2, comprising: 

10 (a) providing a degenerate library of nucleic acid molecules, wherein the 

nucleic acid molecules have a consistent 5' region and a blocked 5' end; 

(b) ligating an oligonucleotide of known snuence with a blocked 3' end 

adaptor molecule) to the 3' ends of the 	ucleic acid molecules from step 

(3' 

(a) using a ligase; 

15 (c) sequencing the resulting ampl ied library of nucleic acid molecules; 

and 

(d) analysing the sequencins. results to determine over- or under-

representation of particular nucleic acid molecules. 

20 6. The method according a claim 1, comprising: 

(a) providing a degenerate library of nucleic acid molecules, wherein the 

nucleic acid 	• ecules have a consistent 5' region and a consistent 3' 

region; 

(b) sequencing the resulting amplified library of nucleic acid molecules; 

25 and 

(c)Inalysing the sequencing results to determine over- or under- 

-presentation of particular nucleic acid molecules. 

7 he method according to claim 1, comprising: 

30 (a) providing a degenerate library of RNA molecules; 

(b) ligating an oligonucleotide of known sequence with a blocked 3' end 

adaptor molecule) to the 3' ends of the RNA molecules using a ligase; 

(3' 
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(c) ligating an oligonucleotide of known sequence with a blocked 5' end 	' 

adaptor molecule) to the 5' ends of the RNA molecules from step (b) 4sing 

a ligase; 

(d) reverse transcribing the RNA molecules into cDNA using a r verse 

5 transcriptase and a primer capable of hybridising to the 3' a 	ptor 

molecule; 

(e) if necessary, creating an amplified library of nucleic :cid molecules by 

PCR of the cDNA molecules obtained in step (d) using a primer capable of 

hybridising to the complement of the 5' adaptor molecule and a primer 

10 capable of hybridising to the 3' adaptor molecu 

(d) sequencing the resulting library of nuclei,  acid molecules; and 

(e) analysing the sequencing results to dr ermine over- or under-

representation of particular nucleic acio molecules; 

wherein steps (b) and (c) may be carried o it in any order. 

15 

8. The method according to claim 1, r omprising: 

(a) providing a degenerate 	orary of DNA molecules; 

(b) ligating an oligonucleotide of known sequence with a blocked 3' end (3' 

adaptor molecule) to 	e 3' ends of the DNA molecules using a ligase; 

20 (c) ligating an oligo r ucleotide of known sequence with a blocked 5' end (5' 

adaptor molecul- to the 5' ends of the DNA molecules from step (b) using 

a ligase; 

(d) amplify 	g the ligated DNA molecules by asymmetric PCR; 

(e) if ne essary, creating an amplified library of nucleic acid molecules by 

25 PCR of the DNA molecules obtained in step (d) using a primer capable of 

hyoridising to the complement of the 5' adaptor molecule and a primer 

apable of hybridising to the 3' adaptor molecule; 

(d) sequencing the resulting library of nucleic acid molecules; and 

(e) analysing the sequencing results to determine over- or under- 

30 representation of particular nucleic acid molecules; 

wherein steps (b) and (c) may be carried out in any order. 
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9. A method of reducing the sequence bias of a sequencing technique involving  

adaptor ligation, the method comprising: 

(a) providing a set of oligonucleotides of known sequence with blo 	ed 3' 

ends (3' adaptor molecules) and a set of oligonucleotides of kn. 	n 

sequence with blocked 5' ends (5' adaptor molecules), wher- 	the 3' and 

5' adaptor molecules comprise one or more degenerate n 	leotides; 

(b) ligating the 3' adaptor molecules to the 3' ends of th 	target nucleic 

acid molecules using a ligase; 

(c) ligating the 5' adaptor molecules to the 5' ends if the target nucleic 

acid molecules from step (b) using a ligase; an. 

(d) determining the sequence of the target nucleic acid molecules obtained 

in step (c) using a primer capable of hybridising to the complement of the 

5' adaptor molecule and a primer capa. e of hybridising to the 3' adaptor 

molecule. 

10. A method of preferentially detecti g a target nucleic acid molecule in a library 

of nucleic acid molecules, the met ad comprising: 

(a) providing a set of oligonucleotides of known sequence with blocked 3' 

ends (3' adaptor mole 	es) and a set of oligonucleotides of known 

sequence with bloc ed 5' ends (5' adaptor molecules), wherein the 3' and 

5' adaptor molec 	es comprise one or more degenerate nucleotides and 

are preferenti 	ly ligatable to the target nucleic acid molecule; 

(b) ligating 	e 3' adaptor molecule to the 3' ends of the nucleic acid 

molecul- 	in the library of nucleic acid molecules using a ligase; 

(c) lig 	ing the 5' adaptor molecule to the 5' ends of nucleic acid molecules 

fro' 	step (b) using a ligase; 

.) creating an amplified library of nucleic acid molecules by PCR of the 

nucleic acid molecules obtained in step (c) using a primer capable of 

hybridising to the complement of the 5' adaptor molecule and a primer 

capable of hybridising to the 3' adaptor molecule; 

(e) sequencing the resulting amplified library of nucleic acid molecules; 

and 
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(f) analysing the sequencing results to determine whether the target 

nucleic acid molecule is present in the library of nucleic acid molecul- 	. 

11. A method of preferentially detecting a target nucleic acid molecule 	a library 

5 	of nucleic acid molecules, the method comprising: 

(a) providing an oligonucleotide of known sequence (adap 	molecule), 

comprising one or more degenerate nucleotides, whey-.` 	said 

oligonucleotide is preferentially ligatable to the targe nucleic acid 

molecule; 

10 	(b) ligating the adaptor molecule to the nucleic .cid molecules in the library 

using a ligase; 

(c) performing quantitative PCR on the mo ecules obtained in step (b) 

using one primer specific for the adaptor molecule and one primer specific 

for the target nucleic acid. 

15 

12. The method according to either c 	m 10 or claim 11, wherein the target 

nucleic acid is associated with a disease or pre-disease state. 

13. The method according to -ither claim 10 or claim 11, wherein the target 

20 	nucleic acid is associated 	ith a particular organism. 

14. The method acc• ding to either claim 10 or claim 11, wherein the target 

nucleic acid is as •ciated with a particular tissue type. 

25 	15. The method according to either claim 10 or claim 11, wherein the target 

nucleic a 'd is associated with a particular developmental stage. 

16. e method according to any one of claims 1 to 6 or 9 to 15, wherein the 

n cleic acid molecules are RNA molecules. 

30 

/ 

17. The method according to any one of claims 1 to 6 or 9 to 15, wherein the 

nucleic acid molecules are DNA molecules. 
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18. A method of generating a cDNA library from a library of RNA molecules 	he 

method comprising: 

(a) providing a set of oligonucleotides of known sequence with . ocked 3' 

ends (3' adaptor molecules) and a set of oligonucleotides of 	own 

sequence with blocked 5' ends (5' adaptor molecules), wh rein the 3' and 

5' adaptor molecules comprise one or more degenerate 	ucleotides; 

(b) ligating the 3' adaptor molecules to the 3' ends of 	e RNA molecules 

using a ligase; 

(c) ligating the 5' adaptor molecules to the 5' e 	s of the RNA molecules 

from step (b) using a ligase; 

(d) creating hybrid RNA/DNA template mo ecules from the RNA molecules 

obtained in step (c) using a reverse tra scriptase enzyme and a primer 

capable of hybridising to the 3' adap or molecule; and 

(e) creating a cDNA library by PC 	of the hybrid RNA/DNA template 

molecules obtained in step (d) 	sing a primer capable of hybridising to the 

complement of the 5' adapt/ molecule and a primer capable of hybridising 

to the 3' adaptor molecule{ 

19. A set of oligonucleotith 	of known sequence with blocked 3' ends (3' adaptor 

molecules), wherein the 	' adaptor molecules comprise one or more degenerate 

nucleotides, for use i 	a method as defined any one of claims 2, 3, 5, 7, 8, 9 or 

18. 

20. A set of 	gonucleotides of known sequence with blocked 5' ends (5' adaptor 

molecules , wherein the 5' adaptor molecules comprise one or more degenerate 

nucleotides, for use in a method as defined any one of claims 2, 3, 4, 5, 7, 8, 9 or 

18. 

1. A set of oligonucleotides of known sequence with blocked 3' ends (3' adaptor 

molecules) and a set of oligonucleotides of known sequence with blocked 5' ends 

(5' adaptor molecules), wherein the 3' and 5' adaptor molecules comprise one or 
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more degenerate nucleotides, for use in a method as defined any one of claim: 

to 5, 7, 8, 9 or 18. 

22. A set of oligonucleotides of known sequence with blocked 3' ends 	' adaptor 

5 molecules), wherein the 3' adaptor molecules comprise one or mor: degenerate 

nucleotides, wherein said oligonucleotides are preferentially liga 	ble to a target 

sequence, for use in a method as defined in any one of claim 	10 to 17. 

23. A set of oligonucleotides of known sequence with bl. ked 5' ends (5' adaptor 

10 molecules), wherein the 5' adaptor molecules compri - one or more degenerate 

nucleotides, wherein said oligonucleotides are pref rentially ligatable to a target 

sequence, for use in a method as defined in any .ne of claims 10 to 17. 

24. A set of oligonucleotides of known seq ence with blocked 3' ends (3' adaptor 

15 molecules) and a set of oligonucleotide 	of known sequence with blocked 5' ends 

(5' adaptor molecules), wherein the 3' and 5' adaptor molecules comprise one or 

more degenerate nucleotides, wh 	em said oligonucleotides are preferentially 

ligatable to a target sequence, f r use in a method as defined in any one of 

claims 10 to 17. 

20 
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CLAIMS 

1. A method of reducing the sequence bias of a sequencing technique involving 

adaptor ligation, the method comprising: 

5 (a) providing a set of single-stranded oligonucleotides of known sequence 

with blocked 3' ends (3' adaptor molecules) and a set of single-stranded 

oligonucleotides of known sequence with blocked 5' ends (5' adaptor 

molecules), wherein the 3' and 5' adaptor molecules comprise one or more 

degenerate nucleotides; 

10 (b) ligating the 3' adaptor molecules to the 3' ends of the target nucleic 

acid molecules using a ligase; 

(c) ligating the 5' adaptor molecules to the 5' ends of the target nucleic 

acid molecules from step (b) using a ligase; and 

(d) determining the sequence of the target nucleic acid molecules obtained 

15 in step (c) using a primer capable of hybridising to the complement of the 

5' adaptor molecule and a primer capable of hybridising to the 3' adaptor 

molecule. 

2. A method of detecting a target nucleic acid molecule in a library of nucleic acid 

20 	molecules, the method comprising: 

(a) providing a set of single-stranded oligonucleotides of known sequence 

with blocked 3' ends (3' adaptor molecules) and a set of single-stranded 

oligonucleotides of known sequence with blocked 5' ends (5' adaptor 

molecules), wherein the 3' and 5' adaptor molecules comprise one or more 

25 degenerate nucleotides and are ligatable to the target nucleic acid 

molecule; 

(b) ligating the 3' adaptor molecule to the 3' ends of the nucleic acid 

molecules in the library of nucleic acid molecules using a ligase; 

(c) ligating the 5' adaptor molecule to the 5' ends of nucleic acid molecules 

30 from step (b) using a ligase; 

(d) creating an amplified library of nucleic acid molecules by PCR of the 

nucleic acid molecules obtained in step (c) using a primer capable of 
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hybridising to the complement of the 5' adaptor molecule and a primer 

capable of hybridising to the 3' adaptor molecule; 

(e) sequencing the resulting amplified library of nucleic acid molecules; 

and 

5 (f) analysing the sequencing results to determine whether the target 

nucleic acid molecule is present in the library of nucleic acid molecules. 

3.  The method according to claim 2, wherein the target nucleic acid is associated 

with a disease or pre-disease state. 

10 

4.  The method according to claim 2, wherein the target nucleic acid is associated 

with a particular organism. 

5.  The method according to claim 2, wherein the target nucleic acid is associated 

15 	with a particular tissue type. 

6.  The method according to claim 2, wherein the target nucleic acid is associated 

with a particular developmental stage. 

z o 	7. The method according to any one of claims 1-6, wherein the nucleic acid 

molecules are RNA molecules. 

8.  The method according to any one of claims 1-6, wherein the nucleic acid 

molecules are DNA molecules. 

25 

9.  A method of generating a cDNA library from a library of RNA molecules, the 

method comprising: 

(a) providing a set of single-stranded oligonucleotides of known sequence 

with blocked 3' ends (3' adaptor molecules) and a set of single-stranded 

30 oligonucleotides of known sequence with blocked 5' ends (5' adaptor 

molecules), wherein the 3' and 5' adaptor molecules comprise one or more 

degenerate nucleotides; 
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(b) ligating the 3' adaptor molecules to the 3' ends of the RNA molecules 

using a ligase; 

(c) ligating the 5' adaptor molecules to the 5' ends of the RNA molecules 

from step (b) using a ligase; 

s (d) creating hybrid RNA/DNA template molecules from the RNA molecules 

obtained in step (c) using a reverse transcriptase enzyme and a primer 

capable of hybridising to the 3' adaptor molecule; and 

(e) creating a cDNA library by PCR of the hybrid RNA/DNA template 

molecules obtained in step (d) using a primer capable of hybridising to the 

10 complement of the 5' adaptor molecule and a primer capable of hybridising 

to the 3' adaptor molecule. 

10. A set of single-stranded oligonucleotides of known sequence with blocked 3' 

ends (3' adaptor molecules) and a set of single-stranded oligonucleotides of 

15 	known sequence with blocked 5' ends (5' adaptor molecules), wherein the 3' and 

5' adaptor molecules comprise one or more degenerate nucleotides, for use in a 

method as defined in and one of claims 1-9. 


