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L. A conjugate comprising an antigen covalently attached to HSP60-derived
peptide sequences selected from the group consisting of ;

(2) NEDQKIGIEIIKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEIKRALKI (p458; SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458e; SEQ ID NO:4),

() an analog or derivative of p458h (SEQ ID NO: 1) that has at least 70 % of
the electric and hydrophilicity/liydrophobicity characteristic of human
HSP60 from position 458 to position 474, said peptide, analog or
derivative being capable of increasing substantially the immunogenicity of
the antigen when the conjugate is administered in vivo;

whetein the conjugate comprises a weight ratio of HSP60-~derived peptide to

antigen in excess of 1:1 (w/w);

with the proviso that said antigen is other than the capsular polysaccharide
(CPS) Vi of Salmoneila typhi.

2. The conjugate of claim 1, comprising an antigen covalently attached to a
multimeric carrier, in which the carrier comprises a plurality of peptide units
comptising HSP60-derived sequences selected from the group of peptides

consisting of

(2) NEDQKIGIENIKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEITKRALKI (p458; SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458¢; SEQ ID NO:4),

(¢) an analog or derivative of p458h (SEQ ID NO: 1) that has at least 70 % of
the electric and hydrophilicity/hydrophobicity characteristic of human
HSP60 from position 458 to position 474, said peptide, analog or
derivative being capable of increasing substantially the immunogenicity of
the antigen when the conjugate is administered in vivo;

wherein the antigen is a bacterial capsular polysaccharide (CPS) other than the

CPS Vi of Salmonella typhi; and wherein said conjugate has a

peptide/polysacchatide ratio (w/w) of at least 1:1,
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3. The conjugate of claim 1, wherein the antigen is a polysaccharide or
oligosaccharide,

4, The conjugate of claim 3, wherein said antigen is a homopolymer of sialic acid
selected from an «(2-8) sialic acid homopolymer and an 0(2-9) sialic acid
homopolymer.

3. A conjugate comprising an antigen covalently attached to g multimeric carriet,

in which the carrier comprises a plurality of peptide wnits comprising heat
shock protein 60 (HSP60)-derived sequences selected from the group of
peptides congisting of:

(2) NEDQKIGIEIIKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEITKRATKI (p458; SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458e; SEQ ID NO:4),

(¢) an analog or derivative of p458h (SEQ ID NO: 1) that has at least 70 % of
the electric and hydrophilicity/hydrophobicity characteristic of human
HSP60 from position 458 to position 474, said peptide, analog or
derivative being capable of increasing substantially the immunogenicity of
the antigen when the conjugate is administered in vivo;

whetein the conjugate comprises at least about 30 peptide units per antigen

molecule;

with the proviso that said antigen is other than the capsular polysaccharide

(CPS) Vi of Salmonella typhi.

6. The conjugate of claim 35, wherein said conjugate comprises at least about 40
peptide units per antigen molecule,

7. The conjugate of claim 5, wherein said conjugate comprises at least about 80
peptide units per antigen molecule.

8. The conjugate of claith 5, wherein said conjugate comprises between about 50
and about 200 peptide units per antigen molecule.

9. The conjugate of claim 5, wherein said conjugate comprises at least one
analog of p458h (SEQ ID NO: 1); “*NEDQKIGIEIIKRTLKI*™ in which the
residue E** is either E or D; the residue D*® s either D or E; the residuc K*¢
is either X or R or ornithine (Om); the residue I® is either I or L, V, M, F,
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notleucine (Nle) or norvaline (Nva); the residue 165 residue is either I or L, A
M, F, Nle or Nva; the residue B*C is either B or D; the residue I’ is either I or
L, V, M, F, Nle or Nva; the residue T*® ig either T or L, V., M, F, Nie or Nva
the residue X*® is either K or R ot Om; the residue R*° is either R, K or Or;
the residue L™ in either L or I, V, M, F, Nle or Nva; the residue X** is either
K or R or Om; and the residue I7* is either I ot L, V, M,, F, Nie or Nva.

10,  The conjugate of claim 5, wherein the antigen is selected from the group
consisting of polypeptides, peptides, peptide derivatives, saccharides,
lipoproteins, glycolipids and antibodies.

11.  The conjugate of claim 5, wherein the antigen is selected from the group
consisting of antigens detived from Streptococcus pneumoniae, Neisseria
meningitidis, Staphylococcus aureus, Shigella flexnevi, Klebsiella preumoniae

and enterotoxigenic Escherichia coli.

12. The conjugate of claim 10, wherein said antigen is a bacterial CPS or a
fragment thereof,

13.  The conjugate of ¢laim 12, wherein the antigen is a Streplococcus prneumoniae
(8. pneumoniae) CPS.

14.  The conjugate of claim 13, wherein the CPS is selected from the group
consisting of CPS derived from S. prewmoniae serotypes as detailed in Table
1'

15, The conjugate of claim 14, whetein the 8. preumoniae CPS is a 8. preumoniae
CPS type 4 (PS4).

16.  The conjugate of claim 11, wherein the antigen i3 a Neisseria meningitidis (N,
meningitidis) CPS,

17, The conjugate of claim 16, wherein the CPS is selected from the group
consisting of CPS derived from N, meningitidis Group A, B, C, W-135 and Y.

18,  The conjugate of claim 17, wherein said N meningitidis CPS is a N
meningitidis group B CPS (MnB).

19,  The comjugate of claim 17, wherein said N. meningitidis CPS is a N.
meningitidis group C CPS (MnC).

75

AMENDED SHEET (ARTICLE 19)



WO 2007/116409 PCT/IL2007/000468

20.  The conjugate of any one of claims 12-19, wherein said conjugate has a
peptide/polysaccharide ratio (w/w) of at least 1:1.

21. The oconjugate of claim 20, wherein said conjugate has a
peptide/polysaccharide ratio (w/w) of at least 2:1,

22. The conjugate of claim 20, wherein said conjugate has a
peptide/polysaccharide ratio (w/w) of between about 1,5:1 and 6:1.

23. A vaccine composition comprising at least one conjugate according to any one
of claitns 1-22 and a pharmaceutically accepiable carrier, excipient or diluent.

24. A vaccine caomposition comprising at least one multimeric carrier in admixture
with at least one antigen, and a pharmaceutically acceptable carrier, excipient
ot diluent, wherein:

the multimeric catrier comprises a plurality of covalently attached peptide
units comprising HSP60-derived sequences, in which each peptide wnit is
selected from the group of peptides consisting of!

(a) NEDQKIGIEITKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEIKRALKI (p458; SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458e; SEQ ID NO:4),

() an analog or derivative of p458h (SEQ ID NO: 1) that has at least 70 % of
the eleotric and hydrophilicity/hydrophobicity characteristic of human
HSP60 from position 458 to position 474, said peptide, analog or
dertvative being capable of increasing substantially the immunogenicity of
the antigen when the conjugate is adninistered in vivo;

whetein the multimeric carrier comprises at least about 30 covalently attached

peptide units.

25, The vacciie composition of claim 24, wherein the multimeric carriet
comptises at least about 50 covalently attached peptide units,

26. The vaccine composition of claim 24, wherein the multimeric carrier
comprises at least about 100 covalently attached peptide units.
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27.  The vaccine composition of claim 24, wherein the antigen is selected from the
group consisting of polypeptides, peptides, peptide derivatives, saccharides,
lipoproteins, glycolipids and antibodies,

28.  The vaccine composition of claim 24, wherein the antigen is selected from the
group oconsisting of antigens derived flom Stveptococcus pneumoniae,
Neisseria meningitidis, Staphylococeus auveus, Shigella flexneri, Klebsiella

preumoniae and enterotoxigenic Escherichia coli.

29,  The vaccine composition of claim 24, wherein said antigen is a bacterial CPS

or a fragment thereof,

30.  The vaccine composition of claim 29, wherein the antigen is a Streptococcus

prevmoniae (S. pneumoniae) CPS,

31.  The vaccine composition of claim 30, wherein the CPS is selected from the
group consisting of CPS derived from S. preumoniae serotypes as detailed in
Table 1.

32,  The vaccine composition of claim 31, wherein the S. preumoniae CPS is a S
pneumoniae CPS type 4 (PS4).

33, The vaccine composition of claim 29, wherein the antigen is a Neisseria
meningitidis (N. meningitidis) CPS,

34,  The vaccine composition of claim 33, wherein the CPS is selected from the
group consisting of CPS derived from N, meningitidis Group A, B, C, W-135
and Y.

35.  The vaccine compogition of ¢laim 34, wherein said N. meningitidis CPS is a N.
meningitidis group B CPS (MnB),

36.  The vaccine composition of claim 34, wherein said N. meningitidis CPS is a N.
meningitidis group C CPS (MnC),

37. A vaccine composition comprising a conjugate according to claim 18, the
composition comprising between about 0,1 and about 1000 pg of said
conjugate.

38.  The composition of ¢laim 37, comprising between about 0.1 and about 100 pg
of said conjugate or between gbout 0.2 and about 25 pg of said conjugate.

77

AMENDED SHEET (ARTICLE 19)



WO 2007/116409 PCT/IL2007/000468

39,

40,

41.

42,

43'

44,

43,

46.

47.

The composition of claim 37, whetein said conjugate comprises about 30 to
about 200 peptide units per antigen molecule or about 40 to about 100 peptide

units per antigen molecule.

The composition of claim 37, further comprising a second conjugate according
to claim 19,

The composition of ¢laim 40, wherein said second conjugate comprises about
30 to about 200 peptide units per antigen molecule or about 40 to about 100
peptide units per antigen molecule,

The composition of claim 40, comprising between about 10 and about 1000 pg
of the second conjugate, between about 20 and about 500 pg of the second
conjugate or between about 40 and about 250 pg of the second conjugate.

The composition of claim 37, wherein said composition does not comptise an
additional adjuvant,

The composition of ¢laim 23, further comprising at least one peptide derived
from E. coli HSP60 (GroEL), the peptide selected from the group consisting
off KARVEDALHATRAAVEEGV (SEQ ID NO:5:  Ec27).
KXKDRVTIDALNATRAAVEEGI (SEQ ID NO:6; Ec27h), and analogs,
fragments, derivatives and salis thercofi

The composition of claim 24, further comprising at least one peptide derived
from E. coli HSPG0 (GroEL), the peptide selected from the group consisting
off KARVEDALHATRAAVEEGV  (SEQ ID  NO:5; Ec27),
KKDRVTDALNATRAAVEEGI (SEQ ID NO:6; Ec27h), and analogs,
fragments, derivatives and salts thereof.

A vaccine composition comprising at least one bacterial CPS and at least one
peptide derived from E. ¢oli HSP60 (GroEL), the peptide selected from the
group consisting of:t KARVEDALHATRAAVEEGV (SEQ ID NO:5; Ec27),
KKDRVTDALNATRAAVEEGI (SEQ ID NO:6; Ec27h), and analogs,
fragments, derivatives and salts thereof’

wherein the CPS is selected from N. meningitidis CPS and S, pneumoniae
CPS.

The composition of claitn 46, selected from the group consisting of:

78

AMENDED SHEET (ARTICLE 19)



WO 2007/116409 PCT/IL2007/000468

a) a composition wherein the capsular polysaccharide is conjugated o said
peptide; and

b) a composition comprising an admixture of the capsular polysaccharide and
said peptide.

48.  The composition of claim 46, wherein the composition comprises a plurality
of covalently attached peptides selected from the group consisting of:
KARVEDALHATRAAVEEGYV (SEQ D NO:5; Eo27),
KXKDRVTDALNATRAAVEEGI (SEQ ID NO:6; Ec27h), and sanalogs,
fragments, derivatives and salts thereof.

49,  The composition of claim 46, wherein the CPS is selected from the group
congisting of MuB, MnC and mixtures thereof.

50,  The composition of claitn 49, wherein said CPS is MnB.
51.  The composition of claim 46, wherein the CPS is PS4,

52.  The composition of claim 46, wherein the CPS is further conjugated to a
carrier comprising HSPGO-derived sequences selected from the group of

peptides consisting of?

(a) NEDQKIGIEIIKRTLKI (p458h) (SEQ ID NO: 1),

(b) NEDQKIGIEIKRATI K] (p458) (SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt) (SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458¢) (SEQ ID NO:4),

(e) an analog of p458h (SEQ ID NO: 1) that has at least 70 % of the
electric and hydrophilicity/hiydrophobicity characteristic of human HSP60
from position 458 to position 474, said peptide or analog being capable of
increasing substantially the immunogenicity of the capsular
polysaccharide when the conjugate is administered in vivo.

53.  The composition of claim 52, wherein said carrier is a multimeric carrier
comprising at least about 30 copies of said HSP60-derived sequence.

54. A cell vaccine composition comprising a population of antigen presenting
cells (APC) exposed in culture, under conditions promoting uptake and
processing of an antigen, to an immunogenic conjugate, to provide antigen-
expressing APC,
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wherein sald conjugate comprises an antigen covalently attached to a
multimeric carrier, in which the cartier comprises a plurality of peptide units
comptising H8P60-derived sequences selected from the group of peptides
consisting oft

(2) NEDQKIGIEIIKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEIIKRALKI (p458; SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458¢; SEQ ID NO:4),

(e) an analog or derivative of p458h (SEQ ID NO: 1) that has at least 70 % of
the electric and hydrophilicity/hydrophobicity characteristic of human
HSP60 from position 458 to position 474, said peptide, analog or
derivative being capable of increaging substantially the immunogenicity of
the antigen when the conjugate is administered in vivo;

wherein the conjugate comprises at least about 30 peptide units per antigen

molecule.

55. The composition of claim 54, wherein the APC are selected from
macrophages, B-cells and dendritic cells,

56, A method for enhancing the immunogenicity of an antigen comprising
conjugating the antigen to a plurality of peptide units comprising HSP6Q~
derived sequences, in which each peptide unit is selected from the group of
peptides congisting of}

(2) NEDQKIGIEIIKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEIIKRALKI (p458; SEQ ID NO:2),

(c) EGDEATGANIVKVALEA (p458mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458e; SEQ ID NO:4),

() an analog or derivative of p458h (SEQ ID NO: 1) that has at least 70 % of
the electric and hydrophilicity/hydrophobicity characteristic of hutnan
HSP60 from position 458 to position 474, said peptide, analog or
derivative being capable of increasing substantially the immunogenicity of
the antigen when the conjugate is administered in vivo;

wherein the antigen is conjugated to at least about 30 peptide units;
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57.

58!

59.

60.

61.

62.

63,

64.

65.

with the proviso that said antigen is other than the capsular polysaccharide
(CPS) Vi of Salmonella typhi.

A method for immunizing a subject in need thereof, comprising administering
to the subject an effective amonnt of a vaceine composition according to claim
23.

A method for immunizing a subject in need thereof, comprising administering
to the subject an effective amount of a vaceing composition according to claim
24‘

A method for immumnizing a subject in need thereof, comprising administering
to the subject an effective amount of a vaceine compogition according to claim
44,

A method for immunizing a subject in need theteof, comprising administering
to the subject an effective amount of a vaceine composition according to claim
45.

A method for immunizing a subject it need thereof, comprising administering
to the subject an effective amount of a vaccine composition according to claim
46.

A method for immunizing a subject in need thereof against Neisseria
meningitidis infection, comprising the step of administering to the subject 2n
effective amount of a vaceine composition aecording to elaim 37.

A method of treating cancer in a subject in need thereof, comprising the step
of administering to the subject a therapeutically effective amount of a vaceine
composition according to claim 33, 37 or 50.

The method of claim 63, wherein the cancer i¢ selected from the group
congisting of malignancies of nemroectodermal origin (e.g. small cell lung
cancer), neuroblastoma, thyroid carcinoma, ptimary C-cell hyperplasia,
thabdomyosarcoma, natural killer cell derived-lymphoma, and Wilm®s tumor.

A method of inhibiting tumor metastasis in a subject in need thercof,
comprising the step of administering to the subject & therapeutically effective
amount of a vaccine composition according to claim 35, 37 or 50.
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66.

67.

A method of stimulating an immune response in a subject in need thereof,
comprising the steps of

(i) obtaining antigen presenting ¢ells (APC) from the subject, or from a
donor histocompatible with said subject;

(i) exposing the APC in culture, under conditions promoting uptake and
processing of an antigen, to an immunogenic conjugate, to provide

antigen-expressing APC; and

(iii) administering an effective argount of the antigen-expressing APC to
said subject;

wherein said conjugate comprises an antigen covalently attached to a
multimeric carrier, in which the carrier comprises a plurality of peptide units
comprising HSP60-~derived sequences selected from the group of peptides
consisting of}

(2) NEDQKIGIEIKRTLKI (p458h; SEQ ID NO: 1),

(b) NEDQKIGIEIIKRALKI (p458; SEQ ID NO:2),

(¢) EGDEATGANIVKVALEA (p438mt; SEQ ID NO:3),

(d) NEDQNVGIKVALRAMEA (p458e; SEQ ID NO:4),

(¢) an analog or derivative of p438h (SEQ ID NO: 1) that has at least 70 % of
the electric and hydroﬁhilicity/hydrophobicity characteristic of human
HSP60 from position 458 to position 474, said peptide, analog or
derivative being capable of increaging substantially the immunogenicity of
the antigen when the conjugate is administered in vivo;

whetein the conjugate comprises at least about 30 peptide units per antigen

molecule.

The method of claim 66, wherein the APC are selected from macrophages, B-
cells and dendritic cells.
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Statement under Article 19(1)

Claims of International Application No. PCT/IL2007/000468 were amended to better
define certain embodiments of the claimed invention as described in the specification as
filed. The claims were merged to reduce the number of claims and no new matter has been
added.
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