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WHAT IS CLAIMED IS: 

1. A nucleoside or nucleotide covalently attached to a fluorophore through a 

linker, wherein said linker comprises a structure of formula (II): 

  (II), 

wherein 5 

R
3
 is selected from optionally substituted C1-6 alkyl, -NR

5
-C(=O)R

6
, or 

-NR
7
-C(=O)-OR

8
; 

R
4 
is selected from hydrogen or optionally substituted C1-6 alkyl; 

each R
5 

and R
7
 is independently selected from hydrogen, optionally 

substituted C1-6 alkyl; 10 

each R
6 

and R
8
 is independently optionally substituted C1-6 alkyl; 

each of the methylene repeating unit in  is optionally 

substituted; 

X is selected from methylene (CH2), oxygen (O), or sulfur (S);  

and 15 

p is an integer of 1 through 20. 

2. The nucleoside or nucleotide of Claim 1, wherein R
3 

is optionally 

substituted C1-6 alkyl. 

3. The nucleoside or nucleotide of Claim 2, wherein R
3
 is methyl. 

4. The nucleoside or nucleotide of Claim 1, wherein R
3 
is -NH-C(=O)R

6
. 20 

5. The nucleoside or nucleotide of Claim 4, wherein R
6
 is methyl. 

6. The nucleoside or nucleotide of Claim 1, wherein R
3 
is -NH-C(=O)OR

8
. 

7. The nucleoside or nucleotide of Claim 6, wherein R
8
 is t-butyl. 

8. The nucleoside or nucleotide of any one of Claims 1 to 7, wherein R
4
 is 

hydrogen. 25 

9. The nucleoside or nucleotide of any one of Claims 1 to 7, wherein R
4
 is 

optionally substituted C1-6 alkyl. 

10. The nucleoside or nucleotide of Claim 9, wherein R
4
 is methyl. 
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11. The nucleoside or nucleotide of any one of Claims 1 to 10, wherein X is 

methylene. 

12. The nucleoside or nucleotide of any one of Claims 1 to 10, wherein X is 

O. 

13. The nucleoside or nucleotide of any one of Claims 1 to 10, wherein X is S. 5 

14. The nucleoside or nucleotide of any one of Claims 1 to 13, wherein p is 1. 

15. The nucleoside or nucleotide of any one of Claims 1 to 13, wherein p is 2. 

16. The nucleoside or nucleotide of Claim 1, wherein the structure of formula 

(II) is also represented by formula (IIb), (IIc), (IId), (IIe) or (IIf): 

(IIb), (IIc), 10 

(IId),  

(IIe) or  (IIf). 

17. The nucleoside or nucleotide of any one of Claims 1 to 16, wherein the 

nucleoside or nucleotide is attached to the left side of the linker. 

18. A kit comprising a nucleoside or nucleotide according to any one of 15 

Claims 1 to 17. 

19. A reagent for modifying a nucleoside or a nucleotide, comprising a 

fluorophore and a linker according to any one of Claims 1 to 17. 

20. A method for detecting a nucleoside or nucleotide that has been 

incorporated into a polynucleotide, comprising:  20 

(a) incorporating a nucleoside or nucleotide according to any one of 

Claims 1 to 17 into a polynucleotide; and  

(b) detecting a fluorescent signal from said nucleoside or nucleotide 

that was incorporated in step (a). 
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21. The method of Claim 20, further comprising providing a template nucleic 

acid strand and a partially hybridized nucleic acid strand, wherein step (a) 

incorporates into the hybridized strand at least one nucleoside or nucleotide that is 

complementary to a nucleoside or nucleotide at the corresponding position of the 

template strand, and wherein step (b) identifies the base of the incorporated 5 

nucleoside or nucleotide, thereby indicating the identity of the complementary 

nucleoside or nucleotide of the template strand. 

22. A method of sequencing a template nucleic acid molecule, comprising: 

incorporating one or more labeled nucleotides into a strand of nucleic 

acid complementary to the template nucleic acid; 10 

determining the identity of the base present in one or more 

incorporated labeled nucleotides in order to determine the sequence of the 

template nucleic acid molecule;  

wherein the identity of the base present in said one or more labeled 

nucleotides is determined by detecting a fluorescent signal produced by said 15 

labeled nucleotides; and wherein at least one incorporated labeled nucleotide 

is a nucleotide according to any one of Claims 1 to 17. 

23. The method of Claim 22, wherein the identity of the base present 

in said one or more nucleotides is determined after each nucleotide 

incorporation step. 20 

 

 


