WHATIS CLAIMEDHS:Claims

1.

A method comprising:

detecting an incorporation of a labelled nucleotide into a nascent
polynucleotide strand complementary to a template polynucleotide strand by a
polymerase, wherein the polymerase is tethered to a solid support conductive channel
by a tether,

the labelled nucleotide is a compound of Formula |
[Formula 1]

F2

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-Cio alkyl, a C1-Cio 0xaalkyl, a C1-Cio thiaalkyl, or a C1-Cio
azaalkyl,

X2 is C1-Cyo alkyl wherein optionally one or more individual CH; residue is replaced
with one or more of a peptide bond and (-O-CH2-CH>-). wherein a is an
integer from 1 to 24,

Xz is a direct bond or an oligonucleotide wherein the oligonucleotide hybridizes to an
acceptor region of the tether when the label is in proximity to the conductive
channel,

F1 is selected from a fluorophore and a direct bond and F- is absent or a fluorophore,
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-and wherein
B is-selected-from: a) an amino acid_or comprises an amino acid,
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dendron;

and wherein q is egualte-an integer from 1 to 100 and the conductive channel is to detect the
labelled nucleotide during the incorporation; optionally wherein when-B-is-a-dendron;

and-the g number of B has a charge and a charge density-and;
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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:

i /@pz\
g_% 5

and 0 H ,

wherein

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

replaced with from 1 to 3 -O-CH»-CH>- groups,

p2 is an integer from 1 to 3, wherein any one or more of the p» -CH»- groups is optionally

replaced with from 1 to 3 -O-CH>-CH>- groups, and

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

group, amino group, and guaternary ammonium group, B has a charge and a charge

density, g is 1 and the charge sensor is to detect the labelled nucleotide during the

incorporation, optionally wherein

the conductive channel is to detect the labelled nucleotide during the incorporation.

2. Fhe-A method efas claimed in claim 1, wherein the charge is between abeut-100e
and abeut-+100e.

3. Fhe-A method ef-as claimed in claim 2, wherein the charge density is between abeut--
100e per cubic nanometer and abeut-+100e per cubic nanometer.

4. Fhe-A method efas claimed in claim 1, wherein the charge is between abeut--200e
and abeut-+200e.

5. Fhe-A method ef-as claimed in claim 24, wherein the charge density is between about
-200e per cubic nanometer and abeut-+200e per cubic nanometer.

6. Fhe-A method ef-as claimed in claim 1, wherein the g number of B comprises a
polynucleotide.

7. Fhe-A method ef-as claimed in claim 6, wherein the polynucleotide is selected from a
branched polynucleotide and one or more hairpin loops.

8. Fhe-A method ef-as claimed in claim 7, wherein the polynucleotide comprises

between two and five hairpin loops.
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9. Fhe-A method efas claimed in claim 1, wherein the g number of B comprises a
polypeptide.

10.  Fhe-A method efas claimed in claim 89, wherein the polypeptide is selected from a
branched polypeptide, coiled polypeptide, and coiled-coil polypeptide.

11.  Fhe-A method efas claimed in claim 1, wherein B comprises an amino acid, and one
or more of the g number of B comprise methyllysine, dimethyllysine, or

trimethyllysine.

13:12. Fhe-A method efany-ene-ofas claimed in claims 1-threugh-12, wherein A was

formed by a reaction comprising a linking reaction and the linking reaction is

selecting from an azide-alkyne copper-assisted click reaction, a tetrazine-trans-
cyclooctene ligation, an azide-dibenzocyclooctyne group copper-free click reaction,
and a thiol-maleimide conjugation.

14— The-A method ef-as claimed in any one of claims 1 threugh-to 12, further comprising
successively incorporating a plurality of labelled nucleotides wherein the charge of
each of the plurality of labelled nucleotides differs from the charge of any other of the
plurality of labelled nucleotides when the Y of the each and the Y of the any other
differ from each other-; optionally
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15:13. Fhe-method-efclaim-14-further comprising identifying the Y of one or more labelled

polynucleotide incorporated into the nascent polynucleotide strand based on the

charge detected by the conductive channel.

16.14. Fhe-A method efany-ene-of-as claimed in claims 1-threugh-12, wherein Xz is (-O-
CH2-CH2-)a wherein a is an integer from 1 to 24, optionally wherein ais 4, 8, 12, 16
or 24.

Xa-is-a-direct-bond,a-C1-Cigalkylha-C1-Cig-oxaatkyla-C1-Cig- thiaatkyl-6ra-C1-Cio
azaatkyl,
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X0 Ca-Coao-aliyl- wherei ionall individual CHa-residue | laced
. . -CHa-)e Whereif

nteger-from-1-to-24;
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ethe j - 2-15-{~-0-CH-CH>-)4
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Xiisa-directbondaC
1 —a-C1-Cio-atkyh-a-C1-Cip-oxaatkyh-a-C1-Cip-thiaalkylora-C1-Cyg
azaatkyl,
X0i5-Ci-Cao . . e
H5-GC - -alkylwherein-optionally-one-or-mere-individual-CHo-residue-isreplaced
2-CH2-)awherein-aisan
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Xids-a-directbond; 2 C
1. - 1-C1o-atkyh-a-C1-Cig-oxaatkyh-a-C1-Cio-thiaatkyh-0ra-C1-Cao
azaatkyl,
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X0 Ca-Coao-aliyl- wherei ionall individual CHa-residue | laced
. . -CHa-)e Whereif

nteger-from-1-to-24;
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2-CHo. ;

charge detected by the conductive channel.
65— The-method-of any-one-of claims 56 through-61-wherein Xo-is (-O-CHo-CHo-),
herein.a | . : .
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