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CLAIMS
I claim the following:

1. An immunogenic composition comprising at least 31
immunogenic peptides, wherein each immunogenic peptide is different and comprises
at least 25 contiguous amino acids from the amino terminal portion of a different M
protein or a Spa protein, wherein each different M protein is independéntly selected
from the M protein of group A streptococcus (GAS) serotype 1, 2, 3/4, 5, 6, 11, 12, 14,
18,19, 22, 24, 28, 29, 44, 49, 58, 73, 75, 77, 78, 81, 82, 83, 87, 89,92, 114, and 118,
and the Spa protein is from GAS serotype 18, and wherein the ighmunogenic

composition induces an immune response against GAS.

2. The immunogenic composition of ¢laim 1, wherein at least four
of the different immunogenic peptides are linked in tandem to form a fusion

polypeptide.

3. The immunogenic compogftion of claim 1 or claim 2 comprising
a first fusion polypeptide, a second fusion polypeptide, a third fusion polypeptide, and a
fourth fusion polypeptide that each compriseé at least six of the different immunogenic

peptides linked in tandem.

4. The immunogeyic composition of claim 3, wherein the first
fusion polypeptide comprises eight gf the different immunogenic peptides linked in
tandem, wherein each of the eight/immunogenic peptides comprises at least 25
contiguous amino acids from th¢ amino terminal portion of a different M protein or the
Spa protein, wherein each different M protein is independently selected from the M
protein of GAS serotype 1,2, 3, 6, 12, 18, and 28, and the Spa protein is from GAS

serotype 18.

The immunogenic composition of claim 4, wherein the
immunogenic peptyde located at the carboxy terminal end of the first fusion polypeptide
is a duplicate of ghe immunogenic peptide located at the amino terminal end of the first

fusion polypepfide.
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6. The immunogenic composition of claim 5, wherein the
immunogenic peptide that is duplicated comprises at least 25 contiguous amino agids
from the amino terminal portion of the M protein of GAS scrotype 1.

7. The immunogenic composition of claim 3, wherein fhe second
fusion polypeptide comprises eight of the different immunogenic peptidgs linked in
tandem, and wherein cach of the eight immunogenic peptides comprisgs at least 25
contiguous amino acids from the amino terminal portion of a differgnt M protein
independently selected from the M protein of GAS serotype 4, 5, A1, 14, 19, 24, 29, and

75.

8. The immunogenic composition of cldim 7, wherein the
immunogenic peptide located at the carboxy terminal end of the second fusion
polypeptide is a duplicate of the immunogenic peptide/located at the amino terminal

end of the second fusion polypeptide.

9. The immunogenic compgsition of claim 8, wherein the
immunogenic peptide that is duplicated compfises at least 25 contiguous amino acids

from the amino terminal portion of the M pfotein of GAS serotype 4.

10.  The immunogeric composition of claim 3, wherein the third
fusion polypeptide comprises eight ¢f the different immunogenic peptides linked in
tandem, and wherein each of the ¢fght immunogenic peptides comprises at least 25
contiguous amino acids from th¢ amino terminal portion of a different M protein
independently selected from ghe M protein of GAS serotype 22, 44, 58, 73, 77, 78, 89,
and 118.

he immunogenic composition of claim 10, wherein the

immunogenic peptidé located at the carboxy terminal end of the third fusion

The immunogenic composition of claim 11, wherein the
immunogenic peptide that is duplicated comprises at least 25 contiguous amino acids
from tife amino terminal portion of the M protein of GAS serotype 77.
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13.  The immunogenic composition of claim 3, wherein the fourt
fusion polypeptide comprises seven of the different immunogenic peptides linked in
tandem, and wherein each of the seven immunogenic peptides comprises at leasy25
contiguous amino acids from the amino terminal portion of a different M protgin
independently selected from the M protein of GAS serotype 49, 81, 82, 83, 87, 92, and
114.

14.  The immunogenic composition of claim 13, wlterein the
immunogenic peptide located at the carboxy terminal end of the foyfth fusion
polypeptide is a duplicate of the immunogenic peptide located at the amino terminal

end of the fourth fusion polypeptide.

15.  The immunogenic composition of cldim 14, wherein the
immunogenic peptide that is duplicated comprises at leagt 25 contiguous amino acids
from the amino terminal portion of the M protein of GAS serotype 83.

16.  Thc immunogenic composition of claim 1 or claim 2, wherein
each of the immunogenic peptides comprises (a)/the at least 25 contiguous amino acids
from the amino terminal portion of the differept M protein or the Spa protein in
duplicate; (b) at least 40 contiguous amino a€ids from the amino terminal portion of the
different M protein or the Spa protein; (b)/At least 45 contiguous amino acids from the
amino terminal portion of the different M protein or the Spa protein; or (d) at least 50
contiguous amino acids from the amin6 terminal portion of the different M protein or

the Spa protein.

17.  An immuyfogenic composition comprising:

(a) a first fusi
85% identical to the amino Acid sequence set forth in SEQ 1D NO:1;

(b) a second fusion polypeptide comprising an amino acid sequence at
least 85% identical to tife amino acid sequence set forth in SEQ ID NO:2;

(c) a tifird fusion polypeptide comprising an amino acid sequence at least
85% identical to th¢ amino acid sequence set forth in SEQ ID NO:3; and

(dJ a fourth fusion polypeptide comprising an amino acid sequence at
least 85% idenfical to the amino acid sequence set forth in SEQ ID NO:4,

wherein the immunogenic composition induces an immune response

polypeptide comprising an amino acid sequence at least

against groip A streptococcus.
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18.  The immunogenic composition of claim 17 wherein (a) the first
fusion polypeptide comprises an amino acid sequence at least 90% identical to the
amino acid sequence sct forth in SEQ ID NO:1; (b) the second fusion polypeptid
comprises an amino acid sequence at least 90% identical to the amino acid sequénce set
forth in SEQ ID NO:2; (c) the third fusion polypeptide comprises an amino
sequence at least 90% identical to the amino acid sequence set forth in SEQ ID NO:3;
and (d) the fourth fusion polypeptide comprises an amino acid sequence At lcast 90%
identical to the amino acid sequence set forth in SEQ ID NO:4.

19.  The immunogenic composition of claim 17} wherein (a) the first
fusion polypeptide comprises an amino acid sequence at least $5% identical to the
amino acid sequence set forth in SEQ ID NO:1; (b) the sccopd fusion polypeptide
comprises an amino acid sequence at least 95% identical tg the amino acid sequence set
forth in SEQ ID NO:2; (c) the third fusion polypeptide
sequence at least 95% identical to the amino acid seqyence set forth in SEQ 1D NO:3;
and (d) the fourth fusion polypeptide comprises an Zmino acid sequence at least 95%

mprises an amino acid

identical to the amino acid scquence set forth in

20.  The immunogenic copiposition of claim 17, wherein (a) the first
fusion polypeptide comprises an amino acfd sequence at least 97% identical to the
amino acid sequence set forth in SEQ IJ# NO:1; (b) the second fusion polypeptide
comprises an amino acid sequence atAeast 97% identical to the amino acid sequence set
forth in SEQ ID NO:2; (c) the third/fusion polypeptide comprises an amino acid
sequence at least 97% identical t¢ the amino acid sequence set forth in SEQ ID NO:3;
and (d) the fourth fusion polypptide comprises an amino acid sequence at least 97%
identical to the amino acid séquence set forth in SEQ ID NO:4.

e immunogenic composition of claim 17, wherein (a) the first
prises the amino acid sequence set forth in SEQ ID NO:1; (b)
the second fusion polypeptide comprises the amino acid sequence set forth in SEQ ID
NO:2; (c) the thfd fusion polypeptide comprises the amino acid sequence set forth in
SEQ ID NO:3/ and (d) the fourth fusion polypeptide comprises the amino acid sequence
set forth in SEQ ID NO:4.

22.  The immunogenic composition of any one of claims 1, 2, and 17,
furth€r comprising a pharmaceutically acceptable excipient.
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23.  The immunogenic composition of any one of claims 1, 2, an
further comprising a pharmaceutically acceptable adjuvant.

,and 17,
wherein the immune response against group A streptococcus comprises an/mmune
response against at least each of GAS 1, 2, 3,4, 5, 6, 11, 12, 14, 18, 19, 22, 24, 28, 29,
44, 49, 58,73,75,77,78, 81, 82, 83, 87, 89, 92, 114, and 118 serotyp

24.  The immunogenic composition of any one of claims 1

25. A method for inducing an immune responsg against group A
streptococcus in a subject, comprising administering to the subjéct the immunogenic

composition of any one of claims 1, 2, and 17.

26. A method for reducing the likelihg0d of occurrence of a group A
streptococcus infection in a subject, comprising admingstering to the subject the

immunogenic composition of any one of claims 1, 2/and 17.

27. A method for preventing Or treating a group A streptococcus
infection in a subject, comprising administerifg to the subject the immunogenic

composition of any one of claims 1, 2, and A7.

28.  The immunogenic composition of any one of claims 1, 2, and 17
for use in preventing or treating a grdup A streptococcus infection.

29. Useoft
and 17 for the manufacture of/a vaccine to prevent or treat a group A streptococcus

immunogenic composition of any one of claims 1, 2,

infection.

30.
for preventing or tregting a group A streptococcus infection.

he immunogenic composition of any one of claims 1, 2, and 17

A fusion polypeptide comprising;:

(a) an amino acid sequence at least 85% identical to the amino acid
sequence sgt forth in SEQ ID NO:1;

(b) an amino acid sequence at least 85% identical to the amino acid
sequente set forth in SEQ ID NO:2;
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(c) an amino acid sequence at least 85% identical to the amino agid
sequence set forth in SEQ ID NO:3; or
(d) an amino acid sequence at least 85% identical to the amifo acid
sequence set forth in SEQ ID NO:4,
wherein the fusion polypeptide induces an immune respgnse against
group A streptococcus.
32.  The fusion polypeptide of claim 31 comprjbing:
(a) an amino acid sequence at least 90% identicgl to the amino acid
sequence set forth in SEQ ID NO:1;
(b) an amino acid sequence at least 90% ideptical to the amino acid
sequence set forth in SEQ ID NO:2;
(c) an amino acid sequence at least 90%/identical to the amino acid
sequence set forth in SEQ ID NO:3; or
(d) an amino acid sequence at least 90% identical to the amino acid
sequence set forth in SEQ ID NO:4.

33.  The fusion polypeptid¢ of claim 31 comprising:

(a) an amino acid sequence At least 95% identical to the amino acid
sequence set forth in SEQ ID NO:1;

(b) an amino acid sequenice at least 95% identical to the amino acid
sequence set forth in SEQ ID NO:2;

(c) an amino acid s¢quence at least 95% identical to the amino acid
sequence set forth in SEQ ID N{X:3; or

(d) an amino acfd sequence at least 95% identical to the amino acid
sequence set forth in SEQ IDYNO:4.

(c) an amino acid sequence at least 97% identical to the amino acid
sequence sey/forth in SEQ ID NO:3; or

(d) an amino acid sequence at least 97% identical to the amino acid
sequencg set forth in SEQ ID NO:4.
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35.  The fusion polypeptide of claim 31 comprising:
(a) the amino acid sequence set forth in SEQ ID NO:1;
(b) the amino acid sequence set forth in SEQ ID NO:2;
(c) the amino acid sequence set forth in SEQ ID NO:3; or
(d) the amino acid sequence set forth in SEQ ID NO:4.

36.  Anisolated polynucleotide encoding the fusion'polypeptide of

any one of claims 31-35.

37. A recombinant expression vector comprgsing the isolated
polynucleotide of claim 36 operatively linked to at least one £xpression control region.

38. An isolated host cell transfected, ##ansduced, or transformed with
the recombinant expression vector of claim 37.

39. A process for producing a fision polypeptide, said method
comprising:

(a) culturing the isolated host gell of claim 38; and

(b) isolating the fusion polypeptide from the host cell culture.

40. A method for defecting an antibody that specifically binds to the
fusion polypeptide of any one of claiths 31-35 in a biological sample suspected of
containing the antibody, said methgd comprising:

(a) contacting the/biological sample with

(1) an indmunogenic peptide comprising at least 25 contiguous
amino acids of the amino teyfninal portion of an M protein or a Spa protein, wherein the
M protein is selected frony'the M protein of group A streptococcus (GAS) serotype 1, 2,
3,4,5,6,11,12, 14, 18/19, 22, 24, 28, 29, 44, 49, 58, 73,75, 77, 78, 81, 82, 83, 87, §9,
92, 114, and 118, and/the Spa protein is from GAS serotype 18;

(ii) a dimeric peptide, wherein each peptide of the dimeric
peptide is differept and comprises at least 25 contiguous amino acids of the amino
terminal portiof of a different M protein or a Spa protein, wherein each different M
protein is ing€pendently selected from the M protein of group A streptococcus (GAS)
,3,4,5,6,11,12,14, 18, 19, 22, 24, 28, 29, 44, 49, 58, 73, 75, 77, 78, 81,
, 89, 92, 114, and 118, and the Spa protein is from GAS serotype 18; or

(1ii) the fusion polypeptide of any one of claims 31-35; and
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(b) detecting specific binding of the immunogenic peptide, djfneric
peptide, or fusion polypeptide with the biological sample, thereby indicatiAg that the

biological sample contains the antibody.
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CLAIMS

| claim the following:

1. An immunogenic compaosition comprising at least 31 immunogenic peptides,
wherein each immunogenic peptide is different and comprises at least 25 contiguous amino
acids from the amino terminal portion of a different M protein or a Spa protein, wherein each
different M protein is independently selected from the M protein of group A streptococcus (GAS)
serotype 1, 2, 3, 4, 5,6, 11, 12, 14, 18, 19, 22, 24, 28, 29, 44, 49, 58, 73, 75, 77, 78, 81, 82, 83,
87, 89, 92, 114, and 118, and the Spa protein is from GAS serotype 18.

2. The immunogenic composition of claim 1, wherein at least four of the different

immunogenic peptides are linked in tandem to form a fusion polypeptide.

3. The immunogenic composition of claim 1 comprising a first fusion polypeptide, a
second fusion polypeptide, a third fusion polypeptide, and a fourth fusion polypeptide that each

comprises at least six of the different immunogenic peptides linked in tandem.

4. The immunogenic composition of claim 3, wherein the first fusion polypeptide
comprises eight of the different immunogenic peptides linked in tandem, wherein each of the
eight immunogenic peptides comprises at least 25 contiguous amino acids from the amino
terminal portion of a different M protein or the Spa protein, wherein each different M protein is
independently selected from the M protein of GAS serotype 1, 2, 3, 6, 12, 18, and 28, and the
Spa protein is from GAS serotype 18.

5. The immunogenic composition of claim 4, wherein the immunogenic peptide

located at the carboxy terminal end of the first fusion polypeptide is a duplicate of the

immunogenic peptide located at the amino terminal end of the first fusion polypeptide.
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6. The immunogenic composition of claim 3, wherein the second fusion polypeptide
comprises eight of the different immunogenic peptides linked in tandem, and wherein each of
the eight immunogenic peptides comprises at least 25 contiguous amino acids from the amino
terminal portion of a different M protein independently selected from the M protein of GAS

serotype 4, 5, 11, 14, 19, 24, 29, and 75.

7. The immunogehic composition of claim 6, wherein the immunogenic peptide
located at the carboxy terminal end of the second fusion polypeptide is a duplicate of the

immunogenic peptide located at the amino terminal end of the second fusion polypeptide.

8. The immunogenic composition of claim 3, wherein the third fusion polypeptide
comprises eight of the different immunogenic peptides linked in tandem, and wherein each of
the eight immunogenic peptides comprises at least 25 contiguous amino acids from the amino
terminal portion of a different M protein independently selected from the M protein of GAS

serotype 22, 44, 58, 73, 77, 78, 89, and 118.

9. The immunogenic composition of claim 8, wherein the immunogenic peptide
located at the carboxy terminal end of the third fusion polypeptide is a duplicate of the

immunogenic peptide located at the amino terminal end of the third fusion polypeptide.

10. The immunogenic composition of claim 3, wherein the fourth fusion polypeptide
comprises seven of the different immunogenic peptides linked in tandem, and wherein each of
the seven immunogenic peptides comprises at least 25 contiguous amino acids from the amino
terminal portion of a different M protein independently selected from the M protein of GAS

serotype 49, 81, 82, 83, 87, 92, and 114.
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11. The immunogenic composition of claim 10, wherein the immunogenic peptide
located at the carboxy terminal end of the fourth fusion polypeptide is a duplicate of the

immunogenic peptide located at the amino terminal end of the fourth fusion polypeptide.

12. The immunogenic composition of claim 1, wherein each of the immunogenic
peptides comprises (a) the at least 25 contiguous amino acids from the amino terminal portion
of the different M protein or the Spa protein in duplicate; (b) at least 40 contiguous amino acids
from the amino terminal portion of the different M protein or the Spa protein; (b) at least 45
contiguous amino acids from the amino terminal portion of the different M protein or the Spa
protein; or (d) at least 50 contiguous amino acids from the amino terminal portion of the different

M protein or the Spa protein.

13. The immunogenic composition of claim 1, further comprising a pharmaceutically

acceptable excipient.

14. The immunogenic composition of claim 13, further comprising a pharmaceutically

acceptable adjuvant.
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