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CLAIMS

1. A vaccine comprising:

(2)

(b)

a nucleic acid molecule encoding one or more proteins selected from
the group consisting of: SEQ ID NO:10, SEQ ID NO:14, a protein that
is 95% identical over the entire length of the amino acid sequence of
the full length amino acid sequence of SEQ ID NO:10, and a protein
that is 95% identical over the entire length of the amino acid sequence
of the full length amino acid sequence of SEQ ID NO:14; or
a nucleic acid molecule encoding one or more proteins selected from

¢ group consisting of: SEQ ID NO: 12, SEQ ID NO:16, a protein that
is 9% identical over the entire length of the amino acid sequence of

the ful length amino acid sequence of SEQ ID NO:12, and a protein

(c) a nucleic acid moldgule encoding one or more proteins selected
from the group consistin} of: SEQ ID NO:2, SEQ ID NO:4, and SEQ
ID NO:6.

3. The vaccine of claim 1, comprising:

(a)

(b)

a nucleic acid molecule encoding one\or more proteins selected from
the group consisting of: SEQ ID NO:10\SEQ ID NO:14, a protein that
is 95% identical over the entire length of thy amino acid sequence of
the full length amino acid sequence of SEQ ID\NO:10, and a protein
that is 95% identical over the entire length of the'ymino acid sequence
of the full length amino acid sequence of SEQ ID NQ:14;

a nucleic acid molecule encoding one or more proteins selected from
the group consisting of: SEQ ID NO: 12, SEQ ID NO:16,} protein that
is 95% identical over the entire length of the amino acid sequence of
the full length amino acid sequence of SEQ ID NO:12, and a prtein
that is 95% identical over the entire length of the amino acid sequehge
of the full length amino acid sequence of SEQ ID NO:16; and
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() anucleic acid molecule encoding one or more proteins selected from
the group consisting of: SEQ ID NO:2, SEQ ID NO:4, and SEQ ID
NO:6.

The vaccine of claim 3, wherein the nuclcic acid molecules comprise one or more
nucleotide sequences selected from the group consisting of: SEQ ID NO:1, SEQ ID NO:3,
SEQ ID NOS5, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, and SEQ ID NO:15.

S. ine of claim 1, wherein the nucleic acid molecules are plasmids.

6. i laim 1, whercin the nucicic acid molecules are incorporated into

viral particles.

7. The vaccine of claim 1 fixther comprising an adjuvant molecule.

8. The vaccine of claim 7, wherein\he adjuvant is IL-12, IL-15, IL-28, or RANTES.

9. A method of inducing an immune respoyse against an HBV antigen comprising

administering a vaccine of claim 1 to a subject.

10. A method of protecting a subject from HBV infectjon comprising administering a

vaccine of claim 1 to the subject.

11. A method of protccting a subject who has been diagnosed wigh HBV infection

comprising administering a vaccine of claim 1 to the subject.

12, A nucleic acid molecule comprising a coding sequence that encodes ohg or more
proteins selected from the group consisting of: a protein comprising SEQ ID NO:2;

that is 95% identical over the cntire length of the amino acid sequence of the full length

77



WO 2014/047286 PCT/US2013/060618

amino acid sequence of SEQ ID NO:2; an immunogenic fragment of a protein comprising
SEQ ID NO:2 that is at least 20 amino acids; and an immunogenic fragment of a protein that
¥ 95% identical over the entire length of the amino acid sequence of SEQ ID NO:2 that is at

leasg 20 amino acids.

13. Jhe nuclceic acid molecule of claim 12 further comprising a signal peptide linked

to the N term¥qus of the proteins.

14. The nucleic acid molecule of claim 12 encoding one or more proteins selected
from the group consistihg of: SEQ ID NO:2; SEQ ID NO:4 and SEQ ID NO:6.

15. The nucleic acid molecule of claim 12 comprising one or more sequences selected
from the group consisting of: a nuxleic acid sequence comprising SEQ ID NO:1; a nucleic
acid sequence that is 98% identical o\er the entire length of the amino acid sequence of SEQ
ID NO:1; fragments thereof that comprisg a nucleic acid sequence encoding immunogenic
fragments comprising at least 20 amino aclds encoded by SEQ ID NO:1; and fragments
thereof that comprise a nucleic acid sequenéencoding immunogenic fragments comprising
at least 20 amino acids of a protein that is 98% 1¥entical over the entire length of the amino

acid sequence of a protein encoded by SEQ ID NO\.

16. The nucleic acid molecule of claim 12 further cymprising a signal peptide linked

to the 5” end of the nucleic acid sequence.

17. The nucleic acid molecule of claim 12 comprising one or
sequences sclected from the group consisting of: SEQ ID NO:1; SEQ ID\NO:3; and SEQ ID
NO:5.

18. The nucleic acid molecule of claim 12 wherein the nucleic acid molec!

plasmid.
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19. The nucleic acid molecule of claim 12 wherein the nucleic acid molecule is an

xpression vector and sequences encoding said one more proteins are operable linked to

Jatory elements.

20. Jhe nucleic acid molecule of claim 12 wherein the nucleic acid molecule is

incorporated Mto a viral particle.

21. The nuclei acid molecule of claim 12 wherein said nucleic acid molecule
comprises a coding sequdgce that encodes one or more proteins selected from the group
consisting of: an immunogexjc fragment of a protein comprising SEQ ID NO:2 that is at least
60 amino acids; and an immundgenic fragment of a protein that is 98% identical over the

entire length of the amino acid sequence of SEQ ID NO:2 that is at least 60 amino acids.

22. The nucleic acid molecule of claim 12 wherein said nucleic acid molecule

comprises a coding sequence that encodes ong or more proteins selected from the group
consisting of: an immunogenic fragment of a protein comprising SEQ ID NO:2 that is at least
120 amino acids; and an immunogenic fragment of'g protein that is 98% identical over the

entire length of the amino acid sequence of SEQ ID N&:2 that is at least 120 amino acids.

23. The nucleic acid molecule of claim 12 wherein sai
comprises a coding sequence that encodes one or more proteins sélgcted from the group

consisting of: an immunogenic fragment of a protein comprising SEQ ID NO:2 that is at least
180 amino acids; and an immunogenic fragment of a protein that is 98%\dentical over the

entire length of the amino acid sequence of SEQ ID NO:2 that is at least 18Q amino acids.

24, A method of inducing an immune response against an HBV antigen co

administering a nucleic acid molecule of claim 12 to an individual.

25. A method of protecting an individual from HBV infection comprising

administering a nucleic acid molecule of claim 12 to an individual.
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6. A method of protecting an individual who has been diagnosed with HBV infection

prising administering a nucleic acid molecule of claim 12 to an individual.

27. A protein selected from the group consisting of:

(a) SEQIDNO:2;

a protein that is 95% identical over the entire length of the amino acid

scquence of the full length sequence as set forth in SEQ ID NO:2;

immunogenic fragment of SEQ ID NO:2 comprising 20 or more
amihp acids of SEQ ID NO:2;

(d)  animmipogenic fragment of a protein that is 95% identical over the
entire length of the amino acid sequence of SEQ ID NO:2 comprising

20 or morc amyino acids.

28. The protein of claim 27 whereinsaid protein is selected from the group consisting
rising SEQ ID NO:2 that is at least 60 amino

acids; and an immunogenic fragment of a protcimthat is 98% idcentical over the cntire Iength

of: an immunogenic fragment of a protein cork

of the amino acid sequence of SEQ ID NO:2 that is\at least 60 amino acids.

29. The protein of claim 27 wherein said protein is

of: an immunogenic fragment of a protein comprising SEQ

30. The protein of claim 27 wherein said protein is selected from th&group consisting

amino acids; and an immunogenic fragment of a protein that is 98% identical ovex the entire

length of the amino acid sequence of SEQ ID NO:2 that is at least 180 amino acids.

80



WO 2014/047286 PCT/US2013/060618

- 31. A method of inducing an immune response against an HBV antigen comprising

dministering a nucleic acid molecule of claim 27 to an individual.

32, A method of protecting an individual from HBV infection comprising

administering a nucleic acid molecule of claim 27 to an individual.

33. A methoq of protecting an individual who has been diagnosed with HBV infection

comprising administeriqg a nucleic acid molecule of claim 27 to an individual.

34, A nucleic acid molegule comprising a coding sequence that encodes one or more

proteins selected from the group cdpsisting of’

(a) a protein comprising SBQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, or SEQ
ID NO:16;

(b)  aprotein that is 98% identical dyer the entire length of the amino acid
sequence of SEQ ID NO:10, SEQ\D NO:12, SEQ ID NO:14, or SEQ ID
NO:16;

(¢)  animmunogenic fragment of a protein coxprising SEQ ID NO:10, SEQ ID
NO:12, SEQ ID NO:14, or SEQ ID NO:16 that is at least 20 amino acids; and

(d)  an immunogenic fragment of a protein that is 9\8 identical over the entire
length of the amino acid sequence of SEQ ID NO:18, SEQ ID NO:12, SEQ ID
NO:14, or SEQ ID NO:16 that is at least 20 amino aci

35. The nucleic acid molecule of claim 34 comprising one or more sequences selected

from the group consisting of:

(a) a nucleic acid sequence comprising SEQ ID NO:9, SEQ ID NO:11, SEQ ID
NO:13, or SEQ ID NO:15;

(b)  anucleic acid sequence that is 98% identical over the entire length of the
amino acid sequence of SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, or
SEQ ID NO:15;
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(©) fragments thereof that comprise a nucleic acid sequence encoding
immunogenic fragments comprising at least 20 amino acids encoded by SEQ
ID NO:9, SEQ ID NO:11, SEQ ID NO:13, or SEQ ID NO:15; and

(d)  fragments thereof that comprise a nucleic acid sequence encoding
immunogenic fragments comprising at least 20 amino acids of a protein that is
98% identical over the entire length of the amino acid sequence of a protein
coded by SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, or SEQ ID

N 3
36. The nucleic ackd molecule of claim 34, wherein the nucleic acid molecule is 2
plasmid.
37. The nucleic acid moleculd,of claim 34, wherein the nucleic acid molecule is an

expression vector and sequences encodiyg said one or more proteins are operably linked to

regulatory elements.

38. The nucleic acid molecule of claim 34, Wherein the nucleic acid molecule is

incorporated into a viral particle.

39. A method of inducing an immune response againshan HBV antigen comprising

administering a nucleic acid molecule of claim 34 to a subject.

40. A method of protecting a subject from HBV infection comprising administering a

nucleic acid molecule of claim 34 to the subject.

41, A method of protecting a subject who has been diagnosed with HBV infkction

comprising administering a nucleic acid molecule of claim 34 to the subject.

42, A protein selected from the group consisting of:
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(a) SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, or SEQ ID NO:16;

L) a protein that is 98% identical over the entire length of the amino acid
sequence of SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, or SEQ ID
NO:16;

an immunogenic fragment of SEQ ID NO:10, SEQ ID NO:12, SEQ ID
NO:14, or SEQ ID NO:16 comprising 20 or more amino acids; and

(d) ay immunogenic fragment of a protein that is 98% identical over the entire
length of the amino acid sequence of SEQ ID NO:10, SEQ ID NO:12, SEQ ID
NO: 14\ or SEQ ID NO:16 comprising 20 or more amino acids.

43. A vaccine useful fyr generating an immune response against HBV in a subject

comprising;
a nucleic acid molecule of claim 34, and

an adjuvant molecule,

44, The vaccine of claim 43, wherein saM adjuvant is IL-12, IL-15, IL-28, or
RANTES.




‘The invention claimed is:

1. An immunogenic composition comprising:

(a) a nucleic acid molecule encoding one or more proteins
selected from the group consisting of: SEQ 1D NO:10
and a protein that 15 95% identical to the full length
amino acid sequence of SEQ ID NO:10; or

(b) a nucleic acid molecule encoding one or more proteins
selected from the group consisting of: SEQ ID NO: 12
and a protein that is 95% identical to the full length
amino acid sequence of SEQ ID NO:12.

2. The immunogenic composition of claim 1, further com-

prising:

(¢) a nucleic acid molecule encoding SEQ 1D NO:2.

3. The immunogenic composition of claim 1, comprising:

(a) a nucleic acid molecule encoding one or more proteins
selected from the group consisting of: SEQ 1D NO:10
and a protein that 15 95% identical to the full length
amino acid sequence of SEQ 1D NO:10;

(b) a nucleic acid molecule encoding one or more proteins
selected from the group consisting of: SEQ ID NO: 12
and a protein that is 95% identical to the full length
amino acid sequence of SEQ IID NO:12; and

(c) a nucleic acid molecule encoding SEQ ID NO:2.

4. The immunogenic composition of claim 3, wherein the
nucleic acid molecules comprise one or more nucleotide
sequences selected from the group consisting of: SEQ ID
NO:1, SEQID NO:3, SEQ ID NO:5, SEQ IDNO:9, and SEQ
ID NO:11.
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5. The immunogenic composition of claim 1, wherein the
nucleic acid molecules are plasmids.

6. The immunogenic composition of claim 1, wherein the
nucleic acid molecules are incorporated into viral particles.

7. The immunogenic composition of claim 1 further com-
prising an adjuvant molecule.

8. The immunogenic composition of claim 7, wherein the
adjuvant is IL-12, IL-15, IL-28, or RANTES.

9. A method of inducing an immune response against an
HBYV antigen comprising administering the immunogenic
composition of claim 1 to a subject.
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