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11,

Wiossalei e e
E-Ciam;

Yy 1

An immunogenic composition comprising 1 or more  Straptococcus pneumnoniae
capaular saccharide conjugates and a protein component comprising PIIA or en
immunogenic fragment of PilA from Haemophilus influsnzse.

An Immunogenic compasitlon comprising 1 or more Streptococcus pneumonise
capsular saccharide conjugates and a protein somponent comprising PHA from
Haemophilus influenzae,

The immunogenic composition of claim 1 wherein the protein cornponent compris
Protein E or an immunogenic fragment of Proteln £ and PlA or an imtaunogen
fragment of PilA from Haemophlius influsnzae,

The immunogenia compasition of claim 2 whereln the protein componient domprises
Protein E and PilA from Haemophilug influenzae.

The immunogenic composition of claim 3 or 4 wherein Protein E is 4 polypeptide of
SEQ IDNO. 4.

Tha immunogenic somposition of any one of clalrnse 3-5 whepéin Protein E or the
immunogenic fragment of Proteln E Is a polypeptide compriaing a sequence having
at least 75%, 77%, BQ%, 856%, 90%, 95%, 97%, 99% o/100% Idantity over the
entire length, to SEQ 1D NO. 4. ‘

The Immunogenic composition of claim 3, 4 or 6 wherein the immunogenic fragment
of Protein E is a polypeptide comprising an imrmunogenic fragment of at least 7, 10,
1B, 20, 25, 30,50, 75 or 100 contlguous amino aclds of SEQ ID NO. 4.

‘The Irnmunogenic compasition of claim 7 wherein the immunogenic fragment of SEQ
ID NO:4 comprises a B and/or T cell gpitope of SEQ |D NO: 4.

The immunogenic composition ofany ene of ¢laims 3-8 wherein Protan E or the
immunogenic fragment of protgin £ is capable of eliciting an immune response which

resognizes SEQ ID NO. 4,

The immunogenic composition of any preceding claim wherein PilA is a polypeptide
of SEQ ID NO, 58.

The immunogeniy composition of any one of claims 1-9 wherein FilA or the
immunogsnic fragment of PilA is a polypeptide comprising a sequence having at
least 80%, 86%, 90%, 95%, 97% or 100% Identity, over the entire length, to SEQ ID
NO. 8.
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13,

14,

18,

18.

17.

18.
19,

The-dmmunegenic-composition-of-any-one-of claime—1-8-or-1-wherem-RIA o
immunogehic fragment of PilA is a polypeptide comprising an Immunogenic fragment
of at least 7, 10, 15, 20, 25, 30 or 60 gontiguous amino acids of SEQ ID NO, 58.

The Immunogenic composition of claim 12, wherein the immunogen|c fragment o
SEQ 1D NO:58 vomprises a B and/ar T cell epitope of SEQ ID NO: 68,

The Immunogenic composition of any preceding claim wherein PilA or the
immunogenic fragment of PilA Is capabla of eliciting an immune respens
recognizes SEQ ID NQ, 88,

The immunogenle composition of any preceding claim comprising Ppbtein E or an
immunogenic fragment of proteln E covalently linked to PIA or an immunogenie
fragment of PifA to form a fusion protein.

The immunagenic compesition of claim 15 wherein the fusionprotsin has formula 1;

Xym=RiIN-A-(Y)o-B~(Z)p (formulali)

wherein: =
X is a signal peptide or MHHHHHH (SEQ 1D NO. 2);
misQor1;
R1 is an amino acld;
nis0,1,2,3,4,50r86;
A Is Protein E from Haemophilus inflienzaa or an immunogenis fragment
thereof, or PilA from Haemophilug/influenzae or an Immunogenic fragment
thereof, 4
Y Is selected from the group gonsisting of GG, 8G, 88, GGA and (G)h
whereln h Is 4, B, 6, 7, 8, 8/or 10;

. ols0ort; -/

B Is PHA from Hasmophilus Influenzae or an immunogenio fragment thereof,
or Protein E from fj emophilus influenzae or an immunogenic fragment

thereof; /
Zis GGHHH}}/HH (SEQ ID NO. 3); and
plsdort.

/

The immunogenig composition of olaim 16 whereln X Is selected from the group
conslisting of Fjgl, NadA and PelB. .
/

The immung’genio composition of claim 18 or 17 wherein m s 0.

The immu/r'logenic compoaition of any one of claims 1€-18 wherein nis Q.
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22,
23,

24,

25,

26,

27.

28,

28.

SEQID NO. 4 - SEQ 1D NO, 57.

The Immunogenic composition of any one of ¢laims 16-20 wherein A is the
immunogenic fragment of Protein E from H. influenzae as set forth In SEQ I NO:
124.

The Immunogenic composition of any one of claims 16-22 whereln B/la an
immunogenic fragment of PilA, whereln PilA is seleeted from any ghe of SEQ ID NO.
58 - SEQ ID NO. 121,

The immunogenic compasition of any one of clalms 16-23 whérasin B s the
immunogenic fragment of PIIA from H. influenzae as set forth in SEQ ID NO 127,

The Immunogenic composition of any ohe of ¢laims 16-24 wherein the fusion proteln
is selacted from the group consisting of 8EQ ID NO, 186, SEQ ID NO. 138, SEQ ID
NO. 140, SEQ ID NO. 142, SEQ ID NO. 144, SEQ |b NO. 146, SEQ I1) NO. 148,
SEQ ID NOQ. 150, SEQ ID NO.182, 8EQID NQ.1 4, SEQ 1D NO,188, SEQ ID
NO.188, SEQ ID NO. 190, SEQ ID NO.192, SELQ 1D NO.194, SEQ ID NO,196, SEQ
1D NO,198, SEQ ID NO.200, SEQ 1D NO.202/and SEQ ID NO.204,

The immunogenic composition of any one 4f claims 16-25 wherein the fusion protein
is at least 85%, 98% or 89% Identical to 4ny of SEQ ID NO. 136, -SEQ (D NQ, 138,
SEQ 1D NQ. 140, SEQ (D NO. 142, SFQ ID NO. 144, SEQ ID NO. 146, SEQ ID NO,
148, SEQ ID NO. 150, SEQ ID NO, 182, SEQ ID NO. 184, SEQ 1D NC. 186, SEQ ID
NO. 186, SEQ ID NO. 188, SEQ 1Y NO. 190, SEQ ID NO. 192, SEQ ID NO. 194,
SEQ ID NO. 186, SEQ ID NO. 108, SEQ (D NO. 200, SEQ (D NO. 20Z or SEQ ID
NO. 204,

The Immunogenic composition of any one of claims 16-26 wherein the signal peptide
has been removed.

The immunogeanic cophposition of any preceding claim wherein the 1 or more
Streptococcus pnegimoniae capsular saccharide conjugates compriset a conjugatad

The immunoggnic composition of any preceding claim wherein the 1 or more
Streptacanglis pneumoniae capsular saccharide conjugates comprises a conjugaled
serotype 4 saocharide.
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31,

32

33,

34,

3s,

a8,

7.

38.

39.

40.

Thaimmanaganls—eampos&ﬂmhny-pmdlwﬂalm-whe%&ﬂ—%mwe
Streptococcus pneumoniae capsular saccharide conjugates comprises a conjugated
serotype 5 saocharide, :

The immunogenic composition of any precading claim whereln the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates comprises a conjuggted
sorotype 6B saccharide,

The immunogenlc composition of any praceding claim wherein the 1 ¢r mo
Streptococeus pneurnonlae capsular saccharide conjugates comprises g/6onjugated
serotype 7F sacoharide,

The immunogenic composition of any praceding olaim wherain the 1 or more
Streptococcus pneumaniae capsular saccharide ¢onjugates nompgrises a conjugatad
serotype 8V saccharide.

The Immunogenio oomposition of any preceding claim whergin the 1 or more
Siraptocacecus pneumoniae capsular saccharlde conjugatés comprises a conjugated
serotype 14 saccharide.” -

The immunogenic composition of any preveding clajm whereln the 1 or more
Streptococcus pneumonias capsular saccharide gonjugates comprises a conjugated
serotype 18C saccharide.

The immunogenic composition of any preceding claim whergin the 1 or mere
Streptococous pneurnonias capsular sgccharide conjugates comprises a conjugated
serotype 19F saccharide.

The immunaegenic composition of any preceding clalm wherein the 1 or more
Streptococcus pneumoniae ¢aps }é{r saccharide conjugates comprises a conjugated
serotype 23F saccharide,

. The immunogenic compositigh of any preceding claim wherein the 1 or mora

Streptococecus pneumnoniag capsular saccharide conjugates comprises a conjugated
serotype 3 saccharlde,

The immunogenic composition of any preceding claim whersin the 1 or more
Streptacorccus pn;dmon!ae capsular sacsharide conjugates comprises a conjugated
serotype BA saccharlde.

The Immunogénic composition of any preceding claim wherein the 1 or more
Streptococdus pneumoniag capsular saccharide conjugates comprises a conjugated
serotype/19A saccharide.
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4t——TFhe-immunegenic-eomposition-of-any-praceding-claim-wherein-the 1-urmore
Straptococcus pneumoniae capsular saccharide conjugates comprises a conjugated
serotype 33F saccharide,

42.  The Immunogenic composition of any preceding elaim whereih the 1 ar more
Streptococcus pneumoniae capsular saccharide conjugates comprises a conjugat
serotype 22F saccharide,

43.  The immunogenic composition of any preceding olaim wherein the 1 or more
Streptococelts pnedmoniae capsular saecharide conjugatea are conjugatedAo a
carrier pratein independently selected from the group consisting of tetanug toxold
(TT), fragment C of TT, diphtheria toxoid, CRM187 (cross reacting matgfial 197),
Pneumolysin, protein D {from H.influenzae), PhtD (Poly Histidine Trigi D), PhtDE ( a
fusion between Pneumecocal Histidine Triad D and E) and N19, '

44,  The immunogenic composition of any preceding dlalm wherein the Streptoconcus
pneumoniae capsular saccharide conjugates are all independgntly conjugated to
- CRM197.

45,  The Immunogenic compasition of claim 28 wherein the cdnjugated setotype 1
saccharide is conjugated to protein D or CRM197,

46. The immunogenic composition of claim 28 wherein fhe conjugated serotype 4
saccharide is conjugated to protein D or CRM197

47.  The immunogenic composition of claim 30 whefein the conjugated serotype 6
saccharide i$ conjugated to proteln D or CRM197.

48.  The immunogenic composition of claim 31 wharein the conjugated setotype 6B
saccharide is conjugated to pratein D of CRM197.

49.  The Immunogenic composition of clgim 32 wherein the conjugated serotype 7F
saccharlde s conjugated to prateir’ D or CRM197.

50,  Theimmunogenic composition 4f claim 33 wherein the conjugated serotype 9V
saccharlds I8 conjugated to pfotein D or CRM197.

81, The Immunogenic somposition of alaim 34 wherein the conjugated serotype 14
saccharide I3 conjugated to proteln D or CRM197.

52,  The immunogenic composition of claim 35 wherein the conjugated serotype 18C
saccharide Is conjugated to tetanus toxoid or CRM197,

53. The Immunogenic composition of claim 36 wherein the cenjugated 19FF saccharide is
conjugated to/diphtherla toxold or CRM197,
V\MEND_ED SHEET



44— The-munegenio-compobition-ofclalm-37- wherelnthe conjunated 235 saccharde |

66.

58.

57.

58.

59,

80.

61.

82.

63.

conjugatad to proteln D or CRM197,

The immunogenic composition of claim 38 wherein the conjugated 6A saccharide |s
conjugated to CRM197.

The immunogenic composition of claim 40 wherelh the conjugated 19A sacchari
conjugated to CRM197,

The immunogenle compaosition of claim 38 wherein the conjugated 3 sacch
cohjugated to CRM197.

The Immunogenic composition of claim 41 wherein the conjugated 3317 saccharide is

conjugated to CRM197.

The Immunogenlc compuasition of claim 42 wheréin the conjugatad 22F saccharide is

conjugated to CRM187,

The iImmunogenic composition of any preceding claim wheréin a minority of the 1 ar
more Straptococcus pneumoniae capsular saccharide copjugates are conjugated to
protein D. '

The immunogenic composition of any one of claimsA-43 or 46-56 wherein the 1 or
more Straplococcus pneumoniae capsular saccharide conjugates comprises a
serotype 1 saccharide conjugated to protein D /& serotype 4 sacchatide conjugated
to protein D, a serotype 5 sactharlde conjugzted to protein D, a serotyps 68
saccharide conjugated to protein D, a sa?(ypa 7F saccharlde conjugated to protein
D, a seratype 9V saccharide conjugated/to protein D, a serotype 14 saccharide
conjugated to protein D, a serotype 14 saccharide conjugated $o proten D, a
seratype 23F saccharide conjugated to proteln D, a serotype 18C sacuharide
conjugated to tetanus toxold an}é seratype 19F saccharide conjugated to diphtheria
toxold.

The immunogenic composifion of claim 61 further comprising a serotype 6A
saccharide conjugated to/CRM197 and a serotype 19A saccharide conjugated to
CRM187.

Fd

/
The immunogenic pémposilion of any praceding claim wherein the 1 or more _

Streptococcus ppéumonfae capsular saccharide conjugatas comprises at least 1, 2,
3,4,56,7, 8}.45!, or 10 saccharides conjugated to a sarrier protein through reductive
amination, /

S
/

//.
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65,

€6,

87.

8,

69.

70.

7,

72,

Strapiococeus pneumoniae ¢capsular saccharide gonjugates are conjupated to a
carrier proten through reductive amination,

The immunogenic compasition of any one of claims 1-83 wherein the 1 or more
Streptococcus pneumoniae capsular saseharide conjugates comprises at least/A, 2,

. 3,4,5 6,7, 8, 9, or 10 saccharldes oonjugated to a varrler pretein through GDAP

chemistry,

The immunogenic composition of any one of claims 1-82 or 85 wherei all of the 1 or
more Streptocaccus preumonias capsular sacgharide conjugates apé conjugatad to
a carrler protein through CDAP chemistry.

The immunogenia composition of any one of claims 1-63 or 65/wherein 1 gr more
Streptococeus pneumoniae capsular saccharide conjugates/comprises at least 1, 2,
3,4, 5, 6,7, 8,9, or 10 saccharides conjugated to a carrigr protein thraugh reductive
amination and comprises atleast 1, 2, 3, 4, 5, 6, 7, 8, B or 10 sacchandes
conjugated to a carrier protein through a_chemistry other than reductivie amination for
example CDAP chemistry.

The Immunogenic compositlon of any preceding claim wherein the dose of the 1 or
more Streplococeus pneumoniae capsular saccharide conjugates is between 1 and
10ug, 1 and 5pug, or 1 and 3ug of sacchagide per conjugate.

The'Immunogenic composition of any preceding claim wherein 1 of more
Streptococcus pneumoniae capsulgl saccharide conjugates comprises cpnjugates of
sacoharldes from serotypes 1, 6, 8B, 7F, 9V, 14 and 23F (and optionally 6A and/or 3)
at dosages of 1pug of saccharldé per conjugata.

The immunogenic composifior of any preceding clalm wherein the 1 cr more
Streptacoccus pneumonjée capsular saccharide conjugates comprises conjugates of
saoacharides from sergtypes 4, 18C, and 18F(and optionally 22F andfor 19A) at
dosages of 3)1g of géccharide per conjugats.

The immunogenié composition of any preceding claim wherein the Immunogenio
composition comprises less than 23, 22, 21, 20, 18, 18, 17, 18, 15, 14 or 13
Streptocooglis pneumnaniae capsular saccharide conjugates.

The immtnogenic composltion of any preceding claim wherein the Imnsunogenic

compgsition further comprises unconjugated Streptoooceus pneumonise saccharides

of serotypes different from those conjugated, such that tha number of conjugated and
neonjugated saccharlde serotypes is less than or’equal to 23.
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73 The-mmuncgeniccomposition-of- any-preceding-claim-whersln-the-immunogenie———
composition further comprises at least one unconjugated or conjugated
Streplococous pneumonias protein,

74.  The immunogenic camposition of claim 73 wherein the at least ona unconjugatet or
conjugated Streptococous pneumoniae protein is selested from the group copfsisting
of Poly Histidine Triad family (PhtX), detoxified pneumolysin (dPly), C1oling Binding
Protein Family (CbpX), CbpX truncates, LytX (autolytic enzymes) family A.ytX
truncates, CbpX truncate-LytX truncate chimeric proteins, PepA (Fneuimoooceal
Chaline Binding Protein A), PspA (Pneumococeal Surfage Protein A), PsaA
(Pneumococcal Surface Adhesin A), Sp128 (Streptocaceus pneythoniae 128),
Sp101(Streptococous pneumoniaa 101), Sp1i 30(Sfrep'tacoccu pneumoniae 130),
SP125(8treptocoocus pneumoniae 125) and SP133(Streptococeus pneumoniae
133),

75.  The iImmunogenic comnposition of claim 73 wherein the/at least one urconjugated or
conjugated Streptococcus pneumoniae protein compfises a Poly Histidine Triad
tamily (PhtX) protein selectad from the group conglsting of PhtD, PhiB and PhtA.

768.  The immunogenic composition of any one of cldims 73-75 wherein the: at loast one
unconjugated or canjugated Straptococcus pheumoniaa protein s a PhtD protein.

77.  The immunogenic composition of claim 78 whereln the PhD protein comprises an
amino aold sequsence at least 86%, 90%, 95%, 98%, 99% or 100% Identical to SEQ
1D N©O:220.

78.  The Immunogenic composition of/any one of claims 73-74 wherein the at laast one
unconjugated or conjugated Slyéplococous pneumonias protein is detoxified
pneumolysin (dPly).

7¢.  The immunogenic composition of claim 78 whereln the pneumolysin has been
chemically detoxified.

80,  The immunogenic gomposition of claim 78 or 79 wherein the pneumolysin has been
penstically detoxifled.

81.  The immunoggnic compasition of any ona of claims 73-B0 wherein the immunogenic
compositiorycomprises unconjugated PhtD and unconjugated pneumolysin,

nogenic composition of any preceding clalm which further comprises an
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83——TFhe-immunegenie-compesition-of clalm-82 wherelnthe adjuvant s aluminlum
phosphate,

84,  The Immunogenic composition of claim 83 wherein the adjuvant comprises 100-76
200-500, or 300-400ug Al as aluminium phosphate per human dose.

85.  Avaccine comprising the immunogenic composition of any preceding claim ar
pharmaceutically acceptable excipient,

86. A method of immunising a subject against diseases caused by Streptncogeus

vaccine of olaim 85.

87. A method of Immunising a subject against diseases caused by Haemophlius
influsnzae infection comprising administering to the subject a ftherapeutically sffactive
dose of dose of the immunogenic composition of any one of claims 1-34 or the
vaccine of claim 85,

88,  The method of claim 86 or 87 wherein the sublect Is & fammalian subject,

89.  The method of claim BB wharein the mammalian suliject Is selected from a mouse, a
guinea plg, and a human,

90.  The method of any ane of claims 86-89 wherej tha subject is an adult human.
81.  The method of any one of claims 86-89 whetein the subject is an slderly human.

95,  The method of claim 86-89 wherein the gUbject Is an infant human,

83,  The method of any ohe of claims 86-93 wherein the diseases comprise at least one
disease selected from the group copsisting of pneumonla, invasive pneumococeal
disease (IPD), exacerbations of gfironic obstructive pulmonary diseass (COPD), otitis
media, meningltis, bacteraemia’ and conjunctivitis. '

24,  Animmunogenic composlitioh according to any one of clalms 1-84 or 4 vacelne
according ta claim 86 for use in the treatment or prevention of diseases caused by
Slreptococcus pneumojiae infection,

98,  Animmunogenie coniposition according to any ohe of claims 1-84 or a vaccine
aooording to claim/85 for use In the treatment or prevention of diseases caused by
Haemophiius Infilienzae infection,

86.  The immunogénic composition of claim 94 or 95 whereln the use comorises
administration of the immunogenic composition to an aduli human host.
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08.

99,

100.

101.

102,

103.

Theimmunogeric-composition-of any-one-of claims-84-06- whearein-the use comprises—

administration of the immunogenic composition to an elderly human hast.

The immunogenic composition of claim 94 or 95 wherein the use comprises
administration of the immuhogenic composition to an infant human host.

The immunogenic composition of any one of claims 94-98 wherein the dlseasgs
comprisg at least one disease selected from the group consisting of preumg

invasive pneumococcal disease, (IPD), sxacerbations. of chronie abstruictiyé
pulmonary disease (COPD), olitls media, meningitis, bacteraemia, and donjunctivitis,

A use of the immunogenic composition of any one of claims 1-84 or fhe vaccine of
claim 85 in the manufacture of a medicament for the treatment or pravention of
diseases caused by Streptocoocus preumoniae Infaction. /

A use of the Immunogenic composition of any one of elaims 1484 or tha vaccine of
claim 85 In the manufacture of 4 medicament for the treatrpént or prevention of
diseases caused by Haemophilus influsnzae Infection. //'

The uge of claim 100 or 109 comprising adminlstréttoir"bf the iImmunogenic
composition of any ona of claims 1-85 or the vacoing of claim 74 to a host selected
from the group consisting of an aduilt human hns},/an elderly human host and an
infant human host. /

The use of any one of claims 100-102 whergfﬁ the diseases comprise at least one
disease selected from the group consisting of pneumonla, invasive prizumococcal
disease (IPD), exacerbations of chronigzébstructiva pulmonary disease (COPD), otitis
media, meningitls, bacteraemia, and génjunctlvltis.

/
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An immunogenic composition comprising 1 or more Streptococcus pneumoniae
capsular saccharide conjugates and a protein component comprising PilA or an

immunogenic fragment of PilA from Haemophilus influenzae.

An immunogenic composition comprising 1 or more Streptococcus pneumoniae
capsular saccharide conjugates and a protein component comprising PilA from

Haemophilus influenzae.

The immunogenic composition of claim 1 wherein the protein component comprises
Protein E or an immunogenic fragment of Protein E and PilA or an immunogenic

fragment of PilA from Haemophilus influenzae.

The immunogenic composition of claim 2 wherein the protein component comprises

Protein E and PilA from Haemophilus influenzae.

The immunogenic composition of any one of claims 3-4 wherein Protein E or the
immunogenic fragment of Protein E is a polypeptide comprising a sequence having
at least 75%, 77%, 80%, 85%, 90%, 95%, 97%, 99% or 100% identity, over the
entire length, to SEQ ID NO. 4.

The immunogenic composition of claim 3, 4 or 5 wherein the immunogenic fragment
of Protein E is a polypeptide comprising an immunogenic fragment of at least 7, 10,
15, 20, 25, 30, 50, 75 or 100 contiguous amino acids of SEQ ID NO. 4.

The immunogenic composition of any one of claims 1-6 wherein PilA or the
immunogenic fragment of PilA is a polypeptide comprising a sequence having at
least 80%, 85%, 90%, 95%, 97% or 100% identity, over the entire length, to SEQ ID
NO. 58.

The immunogenic composition of any one of claims 1-7 wherein PilA or the
immunogenic fragment of PilA is a polypeptide comprising an immunogenic fragment
of atleast 7, 10, 15, 20, 25, 30 or 50 contiguous amino acids of SEQ ID NO. 58.

The immunogenic composition of any preceding claim comprising Protein E or an
immunogenic fragment of protein E covalently linked to PilA or an immunogenic

fragment of PilA to form a fusion protein.
The immunogenic composition of claim 9 wherein the fusion protein has formula I:

X)m—-(R1H)n-A-(Y)o-B-(Z)p (formula I)
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12.

13

14.

iS5

wherein:
X is a signal peptide or MHHHHHH (SEQ ID NO. 2);
m is O;
R1 is an amino acid;
nis 0;
oisOor1;
Z is GGHHHHHH (SEQ ID NO. 3),
pisOor1;

A is an immunogenic fragment of Protein E, wherein Protein E is selected
from any one of SEQ ID NO. 4 — SEQ ID NO. 57,

Y is GG;

and B is an immunogenic fragment of PilA, wherein PilA is selected from any
one of SEQ ID NO. 58 — SEQ ID NO. 121.

The immunogenic composition of claim 9 or 10 wherein the fusion protein is SEQ ID
NO.194.

The immunogenic composition of any one of claims 9-10 wherein the fusion protein is
at least 95%, 98% or 99% identical to any of SEQ ID NO. 136, SEQ ID NO. 138,
SEQ ID NO. 140, SEQ ID NO. 142, SEQ ID NO. 144, SEQ ID NO. 146, SEQ ID NO.
148, SEQ ID NO. 150, SEQ ID NO. 182, SEQ ID NO. 184, SEQ ID NO. 186, SEQ ID
NO. 186, SEQ ID NO. 188, SEQ ID NO. 190, SEQ ID NO. 192, SEQ ID NO. 194,
SEQ ID NO. 196, SEQ ID NO. 198, SEQ ID NO. 200, SEQ ID NO. 202 or SEQ ID
NO. 204.

The immunogenic composition of any one of claims 9-12 wherein the signal peptide

has been removed.

The immunogenic composition of any preceding claim wherein the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates comprises a conjugated
serotype 1 saccharide, a conjugated serotype 4 saccharide, a conjugated serotype 5
saccharide, a conjugated serotype 6B saccharide, a conjugated serotype 7F
saccharide,a conjugated serotype 9V saccharide, a conjugated serotype 14
saccharide, a conjugated serotype 18C saccharide, a conjugated serotype 19F

saccharide and a conjugated serotype 23F saccharide.

The immunogenic composition of any preceding claim wherein the 1 or more

Streptococcus pneumoniae capsular saccharide conjugates further comprises a

conjugated serotype 6A saccharide and a conjugated serotype 19A saccharide.
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L

18.

19.

20.

21.

The immunogenic composition of any preceding claim wherein the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates further comprises a

conjugated serotype 33F saccharide and a conjugated serotype 22F saccharide.

The immunogenic composition of any preceding claim wherein the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates are conjugated to a
carrier protein independently selected from the group consisting of tetanus toxoid
(TT), fragment C of TT, diphtheria toxoid, CRM197 (cross reacting material 197),
Pneumolysin, protein D (from H.influenzae), PhtD (Poly Histidine Triad D), PhtDE ( a

fusion between Pneumococal Histidine Triad D and E) and N19.

The immunogenic composition of any one of claims 1-17 wherein the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates comprises a serotype 1
saccharide conjugated to protein D, a serotype 4 saccharide conjugated to protein D,
a serotype 5 saccharide conjugated to protein D, a serotype 6B saccharide
conjugated to protein D, a serotype 7F saccharide conjugated to protein D, a
serotype 9V saccharide conjugated to protein D, a serotype 14 saccharide
conjugated to protein D, a serotype 14 saccharide conjugated to protein D, a
serotype 23F saccharide conjugated to protein D, a serotype 18C saccharide
conjugated to tetanus toxoid and a serotype 19F saccharide conjugated to diphtheria

toxoid.

The immunogenic composition of any preceding claim wherein the immunogenic
composition further comprises at least one unconjugated or conjugated
Streptococcus pneumoniae protein selected from the group consisting of Poly
Histidine Triad family (PhtX), detoxified pneumolysin (dPly), Choline Binding Protein
Family (CbpX), CbpX truncates, LytX (autolytic enzymes) family, LytX truncates,
CbpX truncate-LytX truncate chimeric proteins, PcpA (Pneumococcal Choline
Binding Protein A), PspA (Pneumococcal Surface Protein A), PsaA (Pneumococcal
Surface Adhesin A), Sp128 (Streptococcus pneumoniae 128), Sp101(Streptococcus
pneumoniae 101), Sp130(Streptococcus pneumoniae 130), SP125(Streptococcus

pneumoniae 125) and SP133(Streptococcus pneumoniae 133).

A vaccine comprising the immunogenic composition of any preceding claim and a

pharmaceutically acceptable excipient.

An immunogenic composition according to any one of claims 1-19 or a vaccine
according to claim 20 for use in the treatment or prevention of diseases caused by
Streptococcus pneumoniae infection or an Haemophilus influenzae infection, wherein
the diseases comprise at least one disease selected from the group consisting of
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22.

28,

24.

25.

pneumonia, invasive pneumococcal disease (IPD), exacerbations of chronic
obstructive pulmonary disease (COPD), otitis media, meningitis, bacteraemia, and

conjunctivitis.

A use of the immunogenic composition of any one of claims 1-19 or the vaccine of
claim 20 in the manufacture of a medicament for the treatment or prevention of

diseases caused by Streptococcus pneumonia infection.

A use of the immunogenic composition of any one of claims 1-19 or the vaccine of
claim 20 in the manufacture of a medicament for the treatment or prevention of

diseases caused by Haemophilus influenza infection.

The use of claim 22 or 23 comprising administration of the immunogenic composition
of any one of claims 1-20 or the vaccine of claim 20 to a host selected from the group

consisting of an adult human host, an elderly human host and an infant human host.

The use of any one of claims 22-24 wherein the diseases comprise at least one
disease selected from the group consisting of pneumonia, invasive pneumococcal
disease (IPD), exacerbations of chronic obstructive pulmonary disease (COPD), otitis

media, meningitis, bacteraemia, and conjunctivitis.
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