US 11,052,104 B2
77

-continued

78

<400> SEQUENCE: 61

uuugagagaa guccaccacg gg

<210> SEQ ID NO 62

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 62

uauugagaga aguccaccac gg

<210> SEQ ID NO 63

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 63

uaaaauugag agaaguccac gg

<210> SEQ ID NO 64

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 64

tgttgacaag aatcctcaca atac

<210> SEQ ID NO 65

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polynucleotide

<400> SEQUENCE: 65

ctegtggtgg acttetetea atttte

22

22

22

24

26

45

What is claimed is:
1. A double stranded oligonucleotide of the following
formula:
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2. A composition comprising a double stranded oligo-
nucleotide as of the following formula:

88



US 11,052,104 B2

90

89

N AN RN N N 0N 0N s. o'N s 0N
//\ //\ //\ //\ //\ //\ //\ e P OH
O\m/ 0~ /O
0 0
Nﬂw <WW <ﬂw /\ﬂw @ /\ﬂW\ é QO/ L\ ol VRN S
o o o o o N N
v N N
mz mz mz mz \H HN z| v H,A 7 H/A
O O 0 O Nmz\ﬁ NH A~ ONE Ay N
H H
N°H N°H N°H N7H NTH N°H H
/Z/ ,Z/ ,Z/ /Z/ ,Z/ ,Z/ N /Z/ O
T
0 N N‘H
N N NN NN N N N N ~ N Ny N Ny
z|\\ z|\\ z|\\ z|\\ z|\\ N A z|\\ z|\\



US 11,052,104 B2

92

91

® 4B R B N N N B
o/m \O+ N o//m\o N o/m\o N o//m\o N o/m \o o/m \o o/m \o o//,,m \o N
07N 07N\ 07N 07N 07 07N 07N\ 07 I
0, 0, 0, 0, 0, 0, 0, O,
/Amwm v @ g @0/ é éf )
oJ\z _ z|//z oJ\z _ z|//z z\//z z|//z z|//z N /z
AN NG N HN NG N N NN NG N N
x BediogBe oo
o N X o o HA N o N ) N o N N o N NH
N NH N NH
a NH a NH H o N°H NH 0
N N

o
/m\o m\o m\o /m\o m\o il /m\o /m\o
N /o N //o N /o N //o N /o Ny //o N //o N/ //o

penunuod-



93

@]
N/ O/
7\

US 11,052,104 B2

o
\m/ o/
O
O// \O

Z /

X
O o1
\m O/ = .’.“:.
O// \O /5
P
e © e
i D
j= N4 o S~ >
S0 .
? \m/ O/
O// \O Z;\
) Z

I

¢ o)
o\ .
2N
o] @] Z ;\
o z.
Z \ /
< 2
'z jas)

P(

@]
o\ = o
@] / O\m/
%—-{ o) \?«;
O%—_/Z \Z? Z
O O\m/o
s // \.9
O%’/Z O
S
— S
4 2, =
\ / o
z) Q 0
2 L\
"
Z Z
O%—‘/Z O
O O\m/o
/e
o £

£

94

Nick



US 11,052,104 B2

96

95

HO V/

penunuod-




US 11,052,104 B2
97

and a pharmaceutically acceptable carrier.

3. The composition of claim 2, wherein the pharmaceu-
tically acceptable carrier comprises phosphate buffered
saline.

4. A method for treating chronic hepatitis B infectionina 5
patient, comprising administering to the patient a composi-
tion comprising a double stranded oligonucleotide of the
following formula:
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and a pharmaceutically acceptable carrier.

5. The method of claim 4, wherein the composition is
administered subcutaneously to the patient.

6. The method of claim 4, wherein the composition is
administered intravenously to the patient.

7. The method of claim 4, wherein the pharmaceutically
acceptable carrier comprises phosphate buffered saline.

8. The method of claim 4, wherein the patient is an HBV
e-antigen (HbeAg) positive patient.

9. The method of claim 8, wherein the HbeAg positive
patient has serum HBV surface antigen (HbsAg) >1000
TU/mL.

10. The method of claim 4, wherein the patient is a HbeAg
negative patient.

11. The method of claim 10, wherein the HbeAg negative
patient has serum HBsAg >500 IU/mL.

12. The method of claim 4, wherein the patient has serum
HBV DNA>20,000 TU/mL.
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13. An in vitro method of reducing expression of hepatitis
B virus (HBV) surface antigen (HBsAg) in a cell, the
method comprising delivering to the cell the oligonucleotide
of claim 1.

14. The method of claim 13, wherein the cell is a
hepatocyte.

15. A method for treating chronic hepatitis B infection in
a patient, comprising administering to the patient the double
stranded oligonucleotide of claim 1.

16. The method of claim 15, wherein the patient is an
HBV e-antigen (HbeAg) positive patient.

17. The method of claim 16, wherein the HbeAg positive
patient has serum HBV surface antigen (HbsAg) >1000
TU/mL.

18. The method of claim 15, wherein the patient is a
HbeAg negative patient.

19. The method of claim 18, wherein the HbeAg negative
patient has serum HBsAg >500 IU/mL.

20. The method of claim 15, wherein the patient has
serum HBV DNA>20,000 TU/mL.
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