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CLAIMS 

1. A method, comprising: 

hybridizing a polynucleotide to a template, and 

contacting a first template nucleotide 5-prime adjacent to a 5-prime-most nucleotide 

of a plurality of nucleotides that are complementary to the polynucleotide with a polymerase 

and a charge-tagged nucleotide, wherein the charge-tagged nucleotide is complementary to 

the first template nucleotide and comprises a charge tag attached to a 5-prime polyphosphate 

of the charge-tagged nucleotide. 

2. The method of claim 1, further comprising attaching the charge-tagged 

nucleotide to the polynucleotide with the polymerase, wherein the attaching comprises 

detachment of the charge tag from the charge-tagged nucleotide. 

3. The method of claim 2, wherein the template is bound to a substrate. 

4. The method of claim 3, wherein the polymerase is bound to a substrate. 

5. The method of claim 4, wherein the template and the polymerase are bound to 

a substrate. 

6. The method of claim 5, wherein the polymerase is selected from a Klenow 

fragment and a Phi29 polymerase. 

7. The method of claim 6, wherein the template is attached to a substrate and 

comprises linking nucleotides, and wherein the linking nucleotides are between the first 

template nucleotide and the substrate. 

8. The method of claim 7, wherein there are from 1 to 20 linking nucleotides. 

9. The method of claim 8, wherein the substrate is a solid support conductive 

channel and the conductive channel is to detect the charge-tagged nucleotide during the 

contacting the first template nucleotide with the charge-tagged nucleotide and attaching the 

charge-tagged nucleotide to the polynucleotide. 

10. The method of claim 9, comprising attaching the charge-tagged nucleotide in a 

solution, wherein the charge tag comprises a Debye length in the solution and the Debye 

length is between about 0.5 nm and about 10 nm.   

11. The method of claim 10, wherein the charge-tagged nucleotide is a compound 

of Formula I 
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, 

wherein n is an integer from 3 to 10, 

m is an integer from 1 to 10, 

t is an integer from 0 to 50, 

X1 is a direct bond, a C1-C10 alkyl, a C1-C10 oxaalkyl, a C1-C10 thiaalkyl, or a C1-C10 

azaalkyl, 

X2 is C1-C20 alkyl wherein optionally one or more CH2 residues are individually 

replaced with a peptide bond or (-O-CH2-CH2-)a, wherein a is an integer from 1 to 24, 

X3 is a direct bond or an oligonucleotide, 
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and 

N

NH

O

O

, 

q is an integer from 1 to 100, and  

B is selected from the group consisting of: an amino acid; a nucleotide; 

PO O-

O

O

; 

O

HO

HH

HH

O

R

PO O-

, wherein each R is independently selected from Y 

and hydrogen; and a dendron; and wherein q is equal to 1 when B is a dendron, and 

the q number of B has a charge and a charge density. 

12. The method of claim 11, wherein the charge is between about -100e and about 

+100e. 

13. The method of claim 12, wherein the charge density is between about -100e 

per cubic nanometer and about +100e per cubic nanometer. 

14. The method of claim 13, wherein the charge is between about -200e and about 

+200e. 

15. The method of claim 14, wherein the charge density is between about -200e 

per cubic nanometer and about +200e per cubic nanometer. 

16. The method of claim 15, wherein the B comprises a q number of nucleotides 

and q is more than 1. 

17. The method of claim 16, wherein the polynucleotide is selected from a 

branched polynucleotide and one or more hairpin loops. 

18. The method of claim 17, wherein the q number of B comprises a polypeptide. 

19. The method of claim 18, wherein the polypeptide is selected from a branched 

polypeptide, coiled polypeptide, and coiled-coil polypeptide. 

20. The method of claim 19, wherein B comprises an amino acid, and one or more 

of the q number of B comprise methyllysine, dimethyllysine, or trimethyllysine. 



 

  

126 
 

21. The method of claim 20, wherein B is a dendron of z generations comprising 

one or more constitutional repeating unit and a plurality of end units, wherein z is an integer 

from 1 to 6, the constitutional end units are selected from: 
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 , 

wherein  

p1 is an integer from 1 to 3, wherein any one or more of the p1 -CH2- groups is 

optionally replaced with from 1 to 3 -O-CH2-CH2- groups,  

p2 is an integer from 1 to 3, wherein any one or more of the p2 -CH2- groups is 

optionally replaced with from 1 to 3 -O-CH2-CH2- groups, and  

the end groups are selected from carboxylic acid, sulfonic acid, phosphonic 

acid, sperminyl group, amino group, and quaternary ammonium group. 

 


