oot

Wa-clalm: —

1. An immunogenic composition comprising 28pg-35ug (for example around 30ug) of
detoxified pneumolysin (dPly), per human dose for use In the treatment or prevention of
disease caused by Sitreptococcus pneumoniae infection wherein the immunogenic
compossition further comprises Streptococcus pneumoniae capsular saccharide conjugates
comprising a conjugated serotype 4 saccharide, a conjugated serotype 6B saccharide, a
conjugated serotype 9V saccharlde, a conjugated serolype 14 saccharide, a conjugated
serotype 18C saccharide, a conjugated serotype 19F saccharide and a conjugated serotype
23F saccharids,

2. The immunogenic composition of clalm 1 wherein the pneumolysin has been chemically
detoxified,

3. The immunogenic¢ composition of any claim 1 or 2 wherein the pneumolysin has bee
genatically detoxlfled.

4. The Immunogenic composition of any one of claims 1-3 wherein the immunogeni
composition further comprises PhtD (poly histidine triad family D).

5. The immunogenic composition of claim 4 wherein the immunogenic compositidn
comprises 2611g-45ug (for example 26ug-4011g, 2811g-35g or around 30pg) of PhtD, per
human dose.

8. An immunogenic composition comprising 26ug-45pg (for example 261g-A0ug, 28g-35ug
or around 30pg) of PhiD, per human dose for use In the.treatment or prevéntion of disease
caused by Streplococcus pneumoniae Infection wherein the iImmunogenic composition
further comprises Streptococcus pneumoniae capsular saccharide conjugates comprising a
conjugated serotype 4 saccharlde, a'conjugated serotype 6B sacchapide, a conjugated
serotype 9V saccharide, a conjugated serotype 14 saccharide, a ¢
saccharide, a conjugated serotype 19F saccharide and a conjugajéd serotype 23F
saccharide.

7. The immunogenic cOmpositlon of any one of claims 4-6 whefeln the PhtD (poly histldine
triad family D) comprises an amino acid sequence at least 85%, 90%, 95%, 98%, 99% or
100% Identical to the sequence at amino aclds 21-838 of Séquence |D No .4 of

WO000/37105,

8. The immunogenic composition of ¢laim 6 or 7 wherej the composition further comprlses
detoxified pneumolysin (dPly).

9. The immunogenic composition of claim 8 whereipl the composition comprises 26ug-45ug
(for example 26 ug-40p9, 28ug-351g or around 30jig) of detoxified pneumolysin (dPly), per
human dose.

10. The immunogenic composition of any pregéding claim wherein the immunogenlc
composition has‘a dose volume betwéen (0.2/and 1.0 ml.

11. The immunogenic composition of any greceding claim wherein the Immunogenic
composition has a dose volume of 0.5m

12. The immunogenic composition of

y preceding clalm which comprises at least one
further unconjugated or conjugated

treplococcus pneumoniae protein.

13. The immunogenic composition/of claim 12 wherein the at least one further unconjugated
or conjugated Streptococeus pnatimoniae protein is selected from the group consisting of
Poly Histidine Triad family (Pht)X), Choline Binding Proteln Family (CbpX), GbpX truncates,
LytX (autolytic enzyme) family; LytX truncates, CbpX truncate-LytX truncate chimeric
proteins, PepA (pneumococgal choline binding protein A), PspA (Pneumococcal surface
proteln A), PsaA (pneumogoccal surface adhesion A), Sp128 (Streéptococcus pneumoniae
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SP125 (Streptococous pneumoniae 125) and SP133 (Streptococcus pneumoniae 133).
14. The immunogenic composition of claim 13 wherein the at least one further unconjugatg
or conjugated Streptococcus pneumoniae protein comprises a Poly Histidine Trad family

(PhtX) protein selected from the group consisting of PhtB, PhtE, PhtA or a PhtBD or PhiDE
fusion protein.

15. The immunaogenic composition of any one of claims 12-14 wherein the composition
comprises 1ug-100ug, 1ug-501g, 1ug-20ug, 28pg-35)4, around 10pg or around 3@g of the
at least one further unconjugated or conjugated Streptococcus pneumoniae protein, per
human dose.

18. The Immunogenic compasition of any preceding claim whersin the immupogenic
composition does not comprise an oll in water adjuvant.

17. The Immunogenic compasition of any preceding claim whereln the i
composltion does not comprise an adjuvant comprising QS21, MonophgSphoryl lipid A
(MPL), phospholipid and sterol, presented In the form of a liposome.

18. The immunogenic composition of any preceding claim whereln t
composition does not comprise an adjuvant comprising QS21.

19. The immunogenic composition of any preceding claim whergin the Immunogenic
compoaosition does not comprise an adjuvant comprising Monosghosphoryl lipid A (MPL)

20. The immunogenic composition of any one of the precedifg claims wherein the
Streptococcus pneumonlae capsular saccharide conjugateg further comprise a conjugated
serotype 1 saccharide.

{e Immunogenic

21. The immunogenic compositlon of any one of the preteding claims wherein the
Streptococcus pneumoniae capsular saccharide conjugates further comprise a conjugated
serotype b saccharide.

22.The |mmunogenic COmposmon of any one of the preceding clalms wherein the
Streptococcus pneumoniae capsular saccharlde £onjugates further comprise a conjugated
serotype 7F saccharide.

23. The Immunogenic composition of any ang of the preceding claims Whereln the
Streptococcus pneumoniae capsular sacchgride conjugates further comprise a conjugated
serotype 3 saccharide.

24. The immunogenic composition of apy one of the preceding claims wherein the
Streptococcus pneumoniaé capsular saccharide conjugates further comprise a conjugated
serotype 6A saccharide.

25, The Immunogenic composjt]o of any one of the preceding claims wherein the
Streptococcus pneumoniae capsilar saccharlde conjugates further comprise a conjugated
serotype 19A saccharlde. ‘

26. The immunogenic compgé
Slreplococcus pneumoniae
serotype 33F saccharlde.

ition of any one of the preceding claims wherein the
apsular saccharide conjugates further comprise a conjugated

27. The immunogenic cgmposition of any one of the preceding claims wherein the
Streptococcus pneumdniae capsular saccharide conjugates further comprise a conJugated
serotype 22F sacchafide.

28. The immunogenic composition of any one of the preceding claims wherein the 1 or more
Streptococcus pieumoniae capsular saccharide conjugates are conjugated to a carrler
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e peolein-D{from-H.Influenzae), PhiD-(Poly Histidine Triad D), PhiDE {fuslon-prolein hetween.
Poly Histidine Triad D and Poly Histidine Triad E) and N19.

29. The immunogenic composition of any one of the praceding claims wherein the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates are all independently
conjugated to CRM197.

30. The immunogenic composition of claim 20 wherein the conjugated serotype 1 sacch
is conjugated to protein D or CRM197.

31. The immunogenic composition of any one of the preceding claims wherein the
conjugated serotype 4 saccharide is conjugated to protein D or CRM197.

32. The immunogenlc composition of claim 21 wherein the conjugated serotype saccharide
is conjugated to protein D or CRM197.

33. The immunogenic composition of any one of the preceding claims wherejh the

conjugated serotype 6B saccharide Is conjugated to protein D or CRM197.

34. The immunogenic composition of claim 22 whereln the conjugated sefolype 7F
saccharide Is conjugated to proteln D or CRM197.

35. The immunogenic composition of any one of the preceding claimg’wherein the
conjugated serotype 9V saccharide is conjugated to protein D or C

36. The immunogenic composition of any one of the preceding cldims wherein the
conjugated serotype 14 saccharide is conjugated to protein D of CRM197.

37. The immunogenic composition of any one of the precedi
conjugated serotype 18C saccharide Is conjugated to tetan

] claims wherein the
toxold or CRM197.

38, The immunogenlic composition of any one of the precgding claims wherein the
conjugated 19F saccharlde Is conjugated to diphtherla tgxoid or CRM197.

39. The immunogenic compasition of any one of the pfeceding claims wherein the
conjugated 23F saccharide is conjugated to protein D or CRM197.

40. The immunogenic composition of clalm 24 whérein the conjugated 6A saccharide is

conjugated to CRM197.

41. The immunogenlic compaosition of claim 25 wherein the conjugated 19A saccharide Is
conjugated to CRM197.

42, The immunogenic composition of any 6ne of the preceding claims wherein a minority of .
the1 or more Streptococcus pneumoniag capsular saccharlde conjugates are conjugated to
protein D, .

43, The Immunogenic composition gf any one of claims 1-28 or 30-42 wherein the 1 ormore
Streptococcus pneumoniae capsulér saccharide conjugates comprises a serotype 1
saccharide conjugated to protein/D, a serotype 4 saccharide conjugated to protein D, a
serotype 5 saccharide conjugatéd to protein D, a serotype 6B saccharide conjugated to
protein D, a serotype 7F sacgharide conjugated to proteln D, a serotype 9V saccharlde
conjugated to protein D, a sgrotype 14 saccharide conjugated to protein D, a serotype 23F
saccharide conjugated to pfotein D, a serotype 18C saccharide conjugated to tetanus toxoid
and a serotype 19F sacgharide conjugated to diphtheria toxold.

. 44, The immunogenic gomposition of any one of the-preceding claims wherein the 1 or more
Streptococcus pneurdoniae capsular saccharide conjugates comprises at least 1, 2, 3, 4, 5,
‘harides conjugated to a carrier protein through reductive aminatlon.

nic composition of any one of the preceding claims wherein the.1 or more
capsular sacch#rides from S.pneumonlae are conjugated to a carrier protein through
reductive amigation,
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46 The-immunogenic-composition-ef-any-one-of-claims1-44-wherein-al-of-the-1-or-mer

Streptococcus pneumoniae capsular saccharide conjugates comprises at least 1, 2, 3, 4, 5,
6,7, 8,9, or 10 saccharides conjugated 1o a carrler protein through CDAP chemistry.

47. The immunogenic composition of any one of claims 1-3 or 46 wherein all of the 1 or
more Streptococeus pneumoniae capsular saccharide conjugates are conjugated to a cayfier
protein through CDAP chemistry.

48. The Immunogenic composition of any one of claims 1-44 or 46 wherein the 1 or rfore
Streptococcus pneumoniae capsular saccharide conjugates comprises at least 1, 2/3, 4, 5,
6,7, 8, 9, or 10 saccharides conjugated to a carrier protein through reductive amig@ation and
comprises at least 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 saccharides conjugated to a carjér protein
through a chemistry other than reductive amination for example CDAP chemis

49. The Immunogenic composition of any one of the preceding claims whergin the dose of
the 1 or more Streptococcus pneumoniae capsular saccharide conjugales j§ between 1 and
10ug, 1 and Spg, or 1 and 3pg of saccharide per conjugate.

50. The immunogenic composition of any one of the preceding claims Wherein the 1 or more
Streptococcus pneumoniae capsular saccharide conjugates comprise$ conjugates of
saccharides from serotypes 1, 5, 6B, 7F, 9V, 14 and 23F (and optigdally 6A and/or 3) at
dosages of 1jg of saccharide per conjugate.

51. The immunogenic composition of any one of the preceding £laims wherein the 1-or more
Streptococcus pneumoniae capsular saccharide conjugates cgmprises conjugates of
saccharides from serotypes 4, 18C, and 19F(and optionally 2F and/or 19A) at dosages of
3pg of saccharide per conjugate.

52. The immunogenic composition of any one of the pregeding claims whereln the
immunogenic composition comprises less than 23, 22, #1, 20, 19, 18, 17, 16, 15, 14 or 13
Streplococcus pneumoniae capsular saccharide conjugates.

53. The immunogenic composition of any one of thgpreceding clalms wherein the
immunogenic composition further comprises unconjugated S.pneumoniae saccharides of -
serotypes different from those conjugated, such that the number of conjugated and
unconjugated saccharide serotypes Is less thay or equal to 23.

54, The immunogenic composition of any prgceding claim which further comprises an
adjuvant.

55. The immunogenic composition of claifn 54 wherein the adjuvant Is aluminium phosphate.

56. The Immunogenic composition of glaim 53 wherein the adjuvant is.aluminium hydroxide.

57. The immunogenic composition of ¢claim 55 wherein the adjuvant comprises 100-7560,
200-500, or 300-400 pg Al as aluminium phosphate per human dose.

58. A vaccine comprising the |

; unogenic composition of any preceding ¢claim and a
pharmaceutically acceptable

clplent,

'569. The immunogenic compgsition of any one of the preceding claims wherein the use
comprises administration of the immunogenic compaosition to an adult human host.

60. The immunogenic cgimposition of any one of the preceding claims wherein the use
comprises administratign of the immunogenic composition to an elderly human host.

61. The immunogenj¢ composition of any one of claims 1-58 wherein the use comprises
administration of thé immunogenic composition to an Infant or toddler human host.

62. The Immunggenic composition of any one of the preceding claims wherein the diseases
; t one disease selected from the group consisting of pneumonia, Invasive
pneumococcdl disease (IPD), exacerbations of chronic obstructive pulmonary disease
(COPD), otjtis media, recurrent ofitis media, meningitis, bacteraemia, and conjunctivitis.
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We claim:

1. An immunogenic composition comprising 28ug-35ug (for example around 30ug) of
detoxified pneumolysin (dPly), per human dose for use in the treatment or prevention of
disease caused by Streptococcus pneumoniae infection wherein the immunogenic
composition further comprises Streptococcus pneumoniae capsular saccharide conjugates
comprising a conjugated serotype 4 saccharide, a conjugated serotype 6B 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.

2. The immunogenic composition of claim 1 wherein the immunogenic composition further
comprises PhtD (poly histidine triad family D).

3. The immunogenic composition of claim 2 wherein the immunogenic composition
comprises 26ug-45ug (for example 26ug-40ug, 28pg-35ug or around 30ug) of PhtD, per
human dose.

4. An immunogenic composition comprising 26ug-45ug (for example 26ug-40ug, 28ug-35ug
or around 30pg) of PhtD, per human dose for use in the treatment or prevention of disease
caused by Streptococcus pneumoniae infection wherein the immunogenic composition
further comprises Streptococcus pneumoniae capsular saccharide conjugates comprising a
conjugated serotype 4 saccharide, a conjugated serotype 6B 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.

5. The immunogenic composition of claims 2-4 wherein the PhtD (poly histidine triad family
D) comprises an amino acid sequence at least 85%, 90%, 95%, 98%, 99% or 100%
identical to the sequence at amino acids 21-838 of Sequence ID No.4 of WO00/37105.

6. The immunogenic composition of claim 4 or 5 wherein the composition comprises 26g-
45ug (for example 26ug-40ug, 28ug-35ug or around 30pg) of detoxified pneumolysin (dPly),
per human dose.

7. The immunogenic composition of any preceding claim wherein the immunogenic
composition has a dose volume of 0.5ml.

8. The immunogenic composition of any preceding claim which comprises at least one
further unconjugated or conjugated Streptococcus pneumoniae protein selected from the
group consisting of Poly Histidine Triad family (PhtX), Choline Binding Protein Family
(CbpX), CbpX truncates, LytX (autolytic enzyme) family, LytX truncates, CbpX truncate-LytX
truncate chimeric proteins, PcpA (pneumococcal choline binding protein A), PspA
(Pneumococcal surface protein A), PsaA (pneumococcal surface adhesion A), Sp128
(Streptococcus pneumoniae 128), Sp101 (Streptococcus pneumoniae 101), Sp130
(Streptococcus pneumoniae 130), SP125 (Streptococcus pneumoniae 125) and SP133
(Streptococcus pneumoniae 133).

9. The immunogenic composition of any preceding claim wherein the immunogenic
composition does not comprise an oil in water adjuvant.

10. The immunogenic composition of any one of the preceding claims wherein the
Streptococcus pneumoniae capsular saccharide conjugates further comprise a conjugated
serotype 1 saccharide, a conjugated serotype 5 saccharide and a conjugated serotype 7F
saccharide.

11. The immunogenic composition of any one of the preceding claims wherein the
Streptococcus pneumoniae capsular saccharide conjugates further comprise a conjugated
serotype 6A saccharide and a conjugated serotype 19A saccharide.
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12. The immunogenic composition of any one of the preceding claims wherein the
Streptococcus pneumoniae capsular saccharide conjugates further comprise a conjugated
serotype 33F saccharide, and a conjugated serotype 22F saccharide.

13. The immunogenic composition of any one of the preceding claims wherein the
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), detoxified pneumolysin,
protein D (from H.influenzae), PhtD (Poly Histidine Triad D), PhtDE (fusion protein between
Poly Histidine Triad D and Poly Histidine Triad E) and N19.

14. The immunogenic composition of any one of claims 1-13 wherein the Streptococcus
pneumoniae capsular saccharide conjugates comprise 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 23F saccharide conjugated to
protein D, a serotype 18C saccharide conjugated to tetanus toxoid and a serotype 19F
saccharide conjugated to diphtheria toxoid.

15. The immunogenic composition of any preceding claim which further comprises an
adjuvant.

16. A vaccine comprising the immunogenic composition of any preceding claim and a
pharmaceutically acceptable excipient.

17. The immunogenic composition of any one of the preceding claims wherein the use
comprises administration of the immunogenic composition to an adult human host, an elderly
human host, or to an infant or toddler human host and 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,
recurrent otitis media, meningitis, bacteraemia, and conjunctivitis.

18. Use of an immunogenic composition of any one of claims 1-15 or a vaccine of claim 16,
in the manufacture of a medicament for the treatment or prevention of disease caused by
Streptococcus pneumonia infection.

19. The use according to claim 18, wherein the disease comprise at least one selected from
the group consisting of of pneumonia, invasive pneumococcal disease (IPD), exacerbations
of chronic obstructive pulmonary disease (COPD), otitis media, recurrent otitis media,
meningitis, bacteraemia, and conjunctivitis.
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