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used in the form of a dimer e.g. a homodimer.

The original 'spr1707' sequence was annotated in reference 104 as 'ABC transporter substrate-
binding protein - oligopeptide transport' (see G1:15903749). For reference purposes, the amino acid
10 sequence of full length spr1707 as found in the R6 strain is given as SEQ ID NO: 36 herein.
Preferred spr1707 polypeptides for use with the invention comprise an amino acid sequence: (a)
having 60% or more identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99%, 99.5% or more) to SEQ ID NO: 36; and/or (b) comprising a fragment of
at least 'n' consecutive amino acids of SEQ ID NO: 36, wherein 'n' is 7 or more (e.g. 8, 10, 12, 14, 16,
15 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250 or more). These spr1707 proteins
include variants of SEQ ID NO: 36 (e.g. SEQ ID NO: 100; see below). Preferred fragments of (b)
comprise an epitope from SEQ ID NO: 36. Other preferred fragments lack one or more amino acids
(eg. 1,2,3,4,5,6,7,8,9, 10, 15, 20, 25 or more) from the C-terminus and/or one or more amino
acids (e.g. 1,2,3,4,5,6,7, 8,9, 10, 15, 20, 25 or more) from the N-terminus of SEQ ID NO: 36
20 while retaining at least one epitope of SEQ ID NO: 36. Other fragments omit one or more protein
domains. A variant form of spr1707, differing from SEQ ID NO: 36 by 4 amino acids, is SEQ ID
NO: 55 herein. The use of SEQ ID NO: 55 for immunisation is reported in reference 105 (SEQ ID
NO: 220 therein). Thus a spr1707 polypeptide for use with the invention may comprise an amino
acid sequence: (a) having 60% or more identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
25 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5% or more) to SEQ ID NO: 55; and/or ®)
comprising a fragment of at least 'n' consecutive amino acids of SEQ ID NO: 55, wherein 'n' is 7 or
more (e.g. 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250 or more).
These polypeptides include variants of SEQ ID NO: 55. Preferred fragments of (b) comprise an
epitope from SEQ ID NO: 55. Other preferred fragments lack one or more amino acids (e.g. 1, 2, 3,
30 4,56,7,8,9,10, 15, 20, 25 or more) from the C-terminus and/or one or more amino acids (e.g. 1, 2,
3,4,5,6,7,8,9, 10, 15, 20, 25 or more) from the N-terminus of SEQ ID NO: 55 while retaining at
least one epitope of SEQ ID NO: 55. Other fragments omit one or more protein domains.
Immunogenic fragments of SEQ ID NO: 55 are identified in table 1 of reference 105.

The original 'spr1875' sequence was annotated in reference 104 as 'hypothetical protein' (see
35 GL:15903916). For reference purposes, the amino acid sequence of full length spr1875 as found in
the R6 strain is given as SEQ ID NO: 35 herein. Preferred spr1875 polypeptides for use with the
invention comprise an amino acid sequence: (a) having 60% or more identity (e.g. 60%, 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98%, 99%, 99.5% or more) to SEQ
ID NO: 35; and/or (b) comprising a fragment of at least 'n' consecutive amino acids of SEQ ID NO:
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2011/ 03 1,182 avi n %
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96% 97%16898%009®%t1@9rr51%awdsmﬁSEQ IDONGEL], Mbeti® 'n'297 ommdrede.g( 83)10;:}:27@144 ¥, ng
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wherein n' 7 nor e 10, 12 14 6

€.
50, 1%0, m?'Gde S@anwf SESHID &‘%gﬂz &Pferzﬂslofr%am%r@) ) PRRIISE 2njepIPREM AN SE
i ncl udeN@aB’}’ amha méfema@uewﬁla&oonelak?f@é ﬁgﬁl?faelal(@g\tlszoa‘ 4( D)6, 708, |16615<',5m
epitop m S 0. .&xher, preferre r.a t 0] r
ani no aty 39 l\g CITYNUSANCT ORe 01gMmOlg anﬂ’ﬁfgaci% (se ECZ;% %ﬁ ﬁ’o’]r’g;)é’]ﬁroom
the CGthY, riﬂnlﬁsoramohlebfromrtbe diternpines oMSEQ IRAN@s37 whidg rella,lniﬁg aBlgass pne epitope of
SEQ ID NO: 37. Other fragments omit one or more protein domains. One suitable fragment is SEQ

20  ID NO: 56, which omits the natural leader peptide sequence. The use of spr0884 for immunisation is
reported in reference 115.

ClpP is the ATP-dependent Clp protease proteolytic subunit. For reference purposes, the amino acid
sequence of full length ClpP is SEQ ID NO: 58 herein. In the R6 genome ClpP is spr0656 [104].
Preferred ClpP polypeptides for use with the invention comprise an amino acid sequence: (a) having
25  60% or more identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, 99.5% or more) to SEQ ID NO: 58; and/or (b) comprising a fragment of at
least 'n' consecutive amino acids of SEQ ID NO: 58, wherein 'n' is 7 or more (e.g. 8, 10, 12, 14, 16,
18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250 or more). These ClpP proteins include
variants of SEQ ID NO: 58. Preferred fragments of (b) comprise an epitope from SEQ ID NO: 58.
30  Other preferred fragments lack one or more amino acids (e.g. 1,2, 3,4, 5, 6, 7, 8, 9, 10, 15, 20, 25 or
more) from the C-terminus and/or one or more amino acids (e.g. 1,2, 3,4, 5,6, 7, 8,9, 10, 15, 20, 25
or more) from the N-terminus of SEQ ID NO: 58 while retaining at least one epitope of SEQ ID NO:
58. Other fragments omit one or more protein domains. The use of ClpP for immunisation is reported
in references 116 and 117. It may advantageously be used in combination with PspA and PsaA
35  and/or PspC [116].

LytA is the N-acetylmuramoyl-L-alanine amidase (autolysin). For reference purposes, the amino acid

sequence of full length LytA is SEQ ID NO: 59 herein. In the R6 genome LytA is spr1754 [104].

Preferred LytA polypeptides for use with the invention comprise an amino acid sequence: (a) having

60% or more identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
-17-
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e
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2o e of S5 0N 30 8p L, BRUTE Rbo.o'so ool F8PY ol TREREHA niSfeitd R
18, 20, vaymnts 3 SEQSID NQ: 680Prefred fogmans ogcb) cm@uppselzﬁﬂc;puzpeﬁomsﬂz@mmnm e).

6 f ts
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b) co i se. an epitope from
F;C én@orgyﬁﬁxﬂrﬂée érﬁ:rﬁ)émggpefgr pre Q§ mofe aminogcidy (e % 1,83 -ﬁ 5,6,7,8,9,10, lg 20, 25
or more) from the N-terminus of SEQ ID NO: 60 while retaining at least one epitope of SEQ ID NO:
60. Other fragments omit one or more protein domains. The use of PhtA for immunisation is reported

in references 119 and 120.

PhtB is the pneumococcal histidine triad protein B. For reference purposes, the amino acid sequence

25 of full length PhtB precursor is SEQ ID NO: 61 herein. Xaa at residue 578 can be Lysine. Preferred
PhtB polypeptides for use with the invention comprise an amino acid sequence: (a) having 60% or
more identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99%, 99.5% or more) to SEQ ID NO: 61; and/or (b) comprising a fragment of at least 'n'
consecutive amino acids of SEQ ID NO: 61, wherein 'n' is 7 or more (e.g. 8, 10, 12, 14, 16, 18, 20,

30 25,30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250 or more). These PhtB proteins include variants
of SEQ ID NO: 61. Preferred fragments of (b) comprise an epitope from SEQ ID NO: 61. Other
preferred fragments lack one or more amino acids (e.g. 1,2, 3,4, 5, 6,7, 8,9, 10, 15, 20, 25 or more)
from the C-terminus and/or one or more amino acids (e.g. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25 or
more) from the N-terminus of SEQ ID NO: 61 while retaining at least one epitope of SEQ ID NO:

35  61. Other fragments omit one or more protein domains. The use of PhtB for immunisation is reported
in references 119, 120 and 121.

PhtD is the Pneumococcal histidine triad protein D. For reference purposes, the amino acid sequence

of full length PhtD precursor is SEQ ID NO: 62 herein. In the R6 genome PhtD is spr0907 [104].

Preferred PhtD polypeptides for use with the invention comprise an amino acid sequence: (a) having
-18-
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Other preferred fragments lack one or more amino acids (e.g. 1,2, 3,4, 5,6, 7, 8,9, 10, 15, 20,25 or
20 more) from the C-terminus and/or one or more amino acids (e.g. 1,2,3,4, 5,6, 7, 8,9, 10, 15, 20, 25
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ZmpB is the zinc metalloprotease. For reference purposes, the amino acid sequence of full length
25 ZmpB is SEQ ID NO: 64 herein. In the R6 genome ZmpB is spr0581 [104]. Preferred ZmpB
polypeptides for use with the invention comprise an amino acid sequence: (a) having 60% or more
identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%. 99.5% or more) to SEQ ID NO: 64; and/or (b) comprising a fragment of at least 'n' consecutive
amino acids of SEQ ID NO: 64, wherein 'n' is 7 or more (e.g. 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40,
30 50, 60, 70, 80, 90, 100, 150, 200, 250 or more). These ZmpB proteins include variants of SEQ ID
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C-terminus and/or one or more amino acids (e.g. 1,2, 3,4, 5,6, 7, 8,9, 10, 15, 20, 25 or more) from
the N-terminus of SEQ ID NO: 64 while retaining at least one epitope of SEQ ID NO: 64. Other
35  fragments omit one or more protein domains.

CbpD is the Choline binding protein D. For reference purposes, the amino acid sequence of full

length CbpD is SEQ ID NO: 65 herein. In the R6 genome CbpD is spr2006 [104]. Preferred CbpD

polypeptides for use with the invention comprise an amino acid sequence: (a) having 60% or more

identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
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am no acid sequence of full length Spl33 is SEQID NO 12 herein. In the R6
genone Spi@0iw3eps0931 [104]. Preferred Spl33 15 pol ypephBriasod2061 use

th th 60%
Nent | (3P O RoRRIREEQIDATO AT, BRUBEL B AR e O 9 A8 B,
96% 97wmgaws /éQQIQ N§Y%65r wheseia) n'tio7 sE(gmemngc& 19.,212 afhdﬁow @@,)25@6%1361@0 ng
a fragrrmtsooﬁo a0, loeado, 159 zcor@s%wtmy@ m&oc@m Potehs §§Qdé Dari\ms éleSEQ n

wher ei n is 7 18,
50, 60, N‘Po 65 %585 I‘%‘r& 5§5569 b?‘@ty) ]Pzg%ﬂeﬁ fr?&s?félis Offhb@@pgﬁasgemwaﬁ @iOFPsSEQ
i ncl udelly NQ: a’»ﬁt@theif prokEQed Bag:ﬁemacnane birmbrerammigh dcidxgeRNt, sz Qf4 (Hb, v:cmp,rlose

t f f d f
i o, ol igp ) bl CHamghIRGLPOE STl HAUTR L, 12510 OE €5 FRye
the C-t &drhiSndfs 2 rmmxre)cfrmndrehﬁmfeuramoﬁSE@dDdNO(és ghlle_retazmng,at Jeast Bne Epitope 8,
9, 10, 4osed0p R Y5, @ﬁé?)frzfé&mst Hie N‘n&%&rﬂlé}y%nﬂgmsﬁ alug W ulé oMEtpD for

retai nln at. | east one epitope of ragnents onit one

or mor eMHRYHHIAN HoirReTRY. 10 Teferepese] 7t§F ASYPI@Bt HOYEQ G- Latip SKQ 1D N 87 thergin. n

25r ed er ’élm@eszEQFtDasm 57 foh BnireibdtidRA & rrapdsmaﬁ ecféronGe! S USEQ IDINDY 8¢ %}dréh} ion
the am no.acid sequence of fu

by pneu GOS T4 Qr rﬁﬁ{s 0encegptﬁ ﬁ Sh &
length PraA | sp]gF_P(S 1 35hER e “TVﬁ 9PaMAY% CORIRHFeATHPRIRG; a1 Sa5enss: (2)
[ 104]. Fa’vefgeé(}"/edr RioseAidputity et 6(19/@565f’/o)r708(xs 5%, 80%t B&%) DN %0260 a304, Dd%an

an no agdo C8qo I

75% so%gs%%@gg’%ggé(g/%% % 8 E@/ﬁﬁ 5’&% 7 Aé’gy °rg®% m&@%‘{%ﬁg‘gfﬂ‘ﬁ‘éq’f %
or nor 3t 1§35t BEEieEtiye amiRy a%ﬂﬁd’ §F~ o%m@ieﬁgnaﬂpa@ﬁtq{te go$ 18% Zéésltﬁ, n'
conssecuta \ze 2130035260,5%), 64, 7‘6E@ l9D), N@ 156) 2004230 @k fhoré). Theze CbPD m&ﬂs (Br@e 8.

10, 12, 1 00,
250 or Wass T SRELD é?fa/ﬁ?% °Fred i*aﬁws'iﬂﬁag&?waﬂfe a“o‘Tp“SEbgPB Jo: &7
Pr ef er r @thef prafpmed fisgroént{ layk ewngmere aminogpids ¢pe I, 2034SES, 78,1010, 110 2(9:12[5665
pr ef g:)lngglb ] &aglrrggg%fmlﬁg AREr e dHdie maa%cggteg%l( 88446889 1&%;' 7295
domai nsor mM97e) fiam ther N-termimus of SEQHPNQad] ‘éjhllq r§tarféliéﬁﬁttl@dt ong eponeral @@&IDLN@

13428nds 71 Bhher FAkinkts bt dhe o mopdHroftdd dstRaiMd. 1mThdbRnic MBments of SEQ ID NO: 57
2011/ 0302 (EP(}T/ 182 iO{)WO 4g P| UA is the ABC transporter substrate-binding
senlisd: G £

pr ot ei n*'f pla sport It is al so known as FatB For ref erence

th Pi uUA i
Per o1 n.Cone (BRI A8 ldinbHAEICR, oo pifrency Gifbotes, diinbidy 3610, RABBIG Lt des
f or uselength I‘Ebpﬁes SEQeHPc Non 4% (bnlpm iletlarRGagnnnmeéIhpdi is spred 5 B:04]. d’)etbae.d @op@0%

or mor ﬂﬁglg/(ge% )for(() e gmtheﬁe/ ‘in\@ﬁt{@n Zch/ﬁnsZ 3 Qam%o/ﬁcuiss 564%6 R@‘ha\%g/ QSO /o o Orrgﬁg %

94% 95% 0 X 929%,, 9 % or nor %J)c/

conb | SHETA 8% A% K5 00{Phe e A0¢ 5304, 2Bk don Pl 92t AEPIaLIoaSH.

4910 WP518r99%1 99r5% bsmdrepto SR D fN©: @17, ﬁxd/o'thé)g%?npnMg alﬁgm%;& ,of 39L|ga52 & cé’rﬁeau@%
oteips

i ncl ude® n\%g(r)iﬁan %Q%g qlggﬂgler?}h Ibfsef%ﬂ’oéa?q‘g' goir(grﬁzs J;?gelg) b@?ﬁpéq ég ‘g)

epi t opeS% PONTGEQ PO 1IQQ} 159, 208, 1780 qumedre) ffhcbefGlmgirmptemslladkdeomams of BE® Hiri no

aci ds (90947 lprefrred: ﬁa%&eht@%t(b})@@m%etﬁpglﬁp e Hofd b?QN(B NO: 44 *&ﬂﬁerf r@féﬂ@@t S

om t ogfgaor more protéin domains PiUA fOr | munisatio
r eptr t ipgmEnisdick opg gr mgrejammino agids (el ad:13y 4i h 6¢ brib Pk il 620021 pr ‘IDP’EfAfm@bth@ i's

annot at@germsnug adbodre or hihié Aanbekidd ez i, zda mgs Bbugligt 10,HB! 20,95 &k ¥ from

f f
SN RN TS NNE LGN PN
i mruni stegimentsi gmit @pe ot ebre rprotehetoamus TB@ uge dDZbpG Her enmjmisatioefie repeedin O

pol ypeptifAgse Ry use with the invention conprise an ami no acid sequence:
(a) having 60%or nore identity (e.g. 60% 65% 70% 75% 80% 85% 90%

91%s 9%A9§%épt86]0&u59§héum%§1a/% p%&x{ﬁoo%gcﬂ vg&@e z%%ggh/%qus q126 %o&fﬁ’ a§'§£ﬂdlDFNp
8; and/ 9 g_l risi nrg a fragment of ?} % ' “caonsecut |
eterencé purposes, the amino acid s€quence of full lengt PvaA 1s SEQ ID NO: 41 herem In the R6
genome PvaA is spr0930 [104]. Preferred PvaA polypeptides for use with the invention comprise an
amino acid sequence: (a) having 60% or more identity (e.g. 60%, 65%, 70%, 75%, 80%, 85%, 90%,

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5% or more) to SEQ ID NO: 41; and/or (b)

-20-



20 amino acids of SEQID NO 8, wherein 'n" is 7 or nore (e.g. 8, 10, 12,
14, 16, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250 or
nore). Theeeodizf21gr ot ei ns i ncl ude variants of SEQ | D N@cT8B20R0/6d2961 ed

f : fer.red
bk [ 0, SRR BILEER B B  3
15, 20, Mo’ (6. ﬁn‘r%)lz’f%ﬁﬁ,t%?-@-%%ﬁ% Hué >a5f‘i)dﬁ9>r709ﬁ@s 99 10180, aﬂﬁonﬁoa!mme)
(€.9. 1Thede P3aA oteins énclude V@riafts o?—@EQ]-I@ N&P 41 2PreRreB T f3inehis U )h&m%se an

N-term nus of e retaining east oneeltop of "SEQ

No o BRes TpRapR iR NGl \(A)’g’r‘?ép{ﬁfefﬁarf@gﬁ%‘?i% k S5E fe S e andt Gredce .
puL poses, S, b1k 8asi 1001 32D L s quuge)Xord the3D-&rihinhe 8:0i1EH onp od idtd anSHo hcfsdsf(lé@dl 2,NO
7 herei ngt g .S .S Preferred S
ol speplitasRors, S0PERoREd Bm iR B bR RO 0 S
(a) havieag osoepitope AHBEQIIREVD: 41y Otleer dragipents 01@3%16 BOBtPre3Fo BGon B T%ﬁéﬁ 090%
91% 92%aA%1@mr%ﬂnf%at1%§%re§c§%ﬁ 11976%1‘6&%8/(12:9 $1299- 5% or nore) to SEQ 1D NO

7; and/or (b) conprising a fragnent of a%l east 'n' consecutive am no acids

(2)f5 Sgg @ﬁmtggpneﬁﬂﬁéﬁcﬂ hﬁ‘ge8¢151 I s&"ym@DF& réi@reﬂceolg.np&zsg% tﬂ@am&oﬁégm&%_ﬂgé%g ogg
pr ot n@ﬁﬁﬂlﬁﬁhggégéﬁ ?jg(gtl 9\29 %Eléﬁr‘f‘f) gﬁ@f%”#é%f“éﬂ’gx'y?@ﬁ‘dﬁ g’éh‘éﬁ‘("é‘ Gt ippgption

conpr i sengmisepi trojne atideryuSE: (L) haldng 80%0r e jdemite (JgdSO% agnem% 1586 l~80%ne

or DI g @ighe; ﬁb@%ﬁ@z@%!?- Shop ]95% 9603'0, 94% 5’8%,6990/7 99%'0/% 3 moxzegto &g%ﬂé«ggﬁ

nor e) fromthe am’no
5, 6, 7and@r (l@ copprising a ﬁzagmerztsof@i lqemrre):omae@mvr: laming acedsrof SEE 1Y NSESY,[wheND 7

whi | e retiai bi AG gamt 12Ne, ANIIRONE29f3 b3 e t t
1 AT domai ns 011 Oggg%gPCTd/\l% big;aogb?md ﬁﬁgqgguzisrg%?]ae

one Or nore_pr ot
has'’a pPPiEs TEIﬁ&Sﬁ‘L Prafeims én‘-‘iucmeaﬁéﬂof[b%ﬁ%l%%é 1%fr-fgffe‘é ﬁﬁgrnﬁntmf\ﬁ heprapsse n
genes emcepitopgfrorh HECRD NO: Bancsmen mtefeﬁadifragnﬁgué RAtlobne dhh&e apindigidsubgni LS

th LP t t
' e o0 obentd 18740 27 8 HoRY piRE L RemBRG MIRESaS AR PR g T, O
The RrgB 35 b 7, & & 10d Suzb@Sas mr@r@mﬂmmlnm ﬁE@dE NPt 39 whide refaining
i nventi .'ﬁneastI éne%ﬁo&toﬁ fD N @9 @Jh@pﬁﬁméﬁ%f&ﬁl?fﬁ‘eeorqg?‘ tﬁ@lg QoRGHY eﬂﬁ‘iﬁ for

thethree fl((j)es are SE her el n es are wel
ner VAR 3[ hwuwat@ﬁds @PP’é?qﬁnﬁPfefﬁ?Fe 4 pattisuiarly et fgercomprisiigdheneRhl
found tdhalinslsinding damsie dusad & MidteralogbusomisgBus Tadpet &idpd.i ve agai nst
pneunococci which express that clade, but is not active against strains
whi ch eBspEas shegmeumbcdebal sotfierprotein € I[Exd§ and isealsd kiewen asscholihe-binding @eotein A

Cross- Qtﬂféﬂf tIfs e folp %mﬂgitsatloﬂtlg fep&lt&piﬂ rgflgr%ﬁ&s 9?9 tal%: i %q? T thyﬁ'é trgglép 1S sPrl&‘gS

pneunbcocca rent

These ARy ba rﬁfeé@éﬁt thr: rantlme apwﬂw@m% fald Aensth tspréﬂ%ss §E@aHhﬁ\L0 22 herein.
pol yspeptrtEasd pgpcrrpd{yﬁwuaéﬁ&dusesmaq thé DELRIARLYPER! drfenind atil seqlidh®: (4)Baving

Prret G0 Bepierubientinge Faf B 188 B rép‘%jma"siﬁ SBhEne o2 ap%. of: Poricy
am no aRﬂ%j oT%s O§Ue 8%, eﬁﬁ%rorsmre)m SHY 1D Na@:i 22; aﬁdfueﬂi)eompx)lsm@mﬁlagmaﬁt dfaast
a% seq li@é}?‘i‘l é&@&ht&é’ a&u%o §Eﬁ’s BPsﬁ{? IB;N(?“?Z nggd ﬁ ”osr'f%&ré 09, & 1§‘b1)zr Fgnnt

of at a 'setond
pol ypep‘tgb 8@ 2%&9;3135’511%950616@@&&9 Q?ﬂ HY, 480,209e 35 At orein Thesetspel 995 povteins
anm 00 g AHARRGR INDS2902 & RN DS UERGSV | iPleflipddl ffbnRintd 5885 D%

sequence identit or (i) consisting of a fragnent of
at | easPIPIRGHE ?%ﬁssﬁgos'%é@ Hslﬁfa 5 sﬁéries fraements lasts pg ppmore amino agidy 5
third pekybedBi des, 6c80Qr9, $0,nF, 0,115 drdners) ﬁlﬁmah:d d t&aqmrme/,or whebembieantiig r d

anm no i quenge, C n n cid hav c%
sequengagldlgég‘gtr?’ §t4 g)gp %egsNd)e bsa%’d 50? ore onS| Z\{‘(eﬂ'émlﬁ ° gﬁ?gbr%ﬁt f%f

at | easthile regininggatdesst and emitope |06§EQrI@nNQE@2 | @hhﬂ‘ragnenThmnuavlnler oforcapnowlat

| eagt “nfiM: 80, 85, 90, 92, 94, 95 96, 97, 98, 99 or nore. The val ue of
bis at 25 least 75 e.g. 80, 85, 90, 92, 94, 95, 96, 97, 98, 99 or nore.

The Va|AJ©axﬁint of Pp(Als Undastas FHiL. B is ﬁﬁilax&%tPﬁg@; as59:¥¥14()w941C1i 9@){ référen®812799
or nore e e Ssanhe or ifferen
orbod T is ROt 48 bindhea Pt frl Por RTeetch mgposes M i FCreagReacoagt o0

e.Jg. atledg&aHtc 19 SEQTIENQaR Y beroin. A Hlis padteih @mytbe Tisel gith ghe iflventlion inladditiba to be

a5, 50, 8% 762 FaEC PEEPerie, Phped Hip oy S yRhangvoty s oo

of y 30is at least 7 e.g. 8, 9, 10, -21; 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 60, 70, 80, 90,
100, 120, 140, 160, 180, 200, 225, 250). The value of z is at least 7 e.qg.
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30 35 40 45 50 60 70 80 90 100 120 140 160 180

NN PN P — PN ¥ S Y N



35 Fragments preferably conprise an epitope fromthe respective SEQ I D NO
sequence. Ot her useful fragnents |lack one or nore amno acids (e.g. 1, 2,
3, 4, 5, Wo2611/80219, 10, 15, 20 or nore) fromthe C—termfcmuszoamddzam one or

nmore a aci 659 o Jonk r om
he Nt i 2ElaSeylefipd o huite sth St ke ingce o, 804 20% 78 . B ool
epi tope91t°/h,eﬁ?2é@f93°/Tr96?*ﬁe8@%0%%y97"/%@82’®ﬁ??/®§9ZYMSMB@O‘S.W 00 MN(Qr1202 @ndr6r Q’mﬂn no

?g ﬂlsés a&olrﬁﬂ}%mg‘ tt%fgmeﬂ%@f dt%a@pﬂ'vc%ﬂbé%ﬂﬁveearﬂno aaapy@éwin% 1202§1h9ife1naﬁyls 9for SEQ
Sul ta e nent o

Lo o1 BORr @ bri0, Sh et I8, RBI55 3.3 bR, 50, 98, 28 tlgbl@oﬁ%ﬁ)g%émrebf
SEQ 4 D Ne3se Hit provéifd idolie) vafiantd be SE mmm pai P@éfeﬂr@ﬁ&agmerﬁpaf( L&H@n@@hﬂo

o thi n S BRGEGD b 2008 5‘&%%6&69 I5amen® 15R S5 of B 811 (o slani no
aci ds f4.606,.98 9,DONG, 20, hwmicde)rfoim &heibtebainps amhntonwpt ﬂnpre 2B 4ddisN@g. L, 2or
wi thin SBQs! 637'\'@ 9, ?10 ﬁi 3] 2 +r3émoxfe fm{nrtﬂtg & 0mifls cﬁ*s é@%&}lﬁgﬁ%&{ﬁlf% no

aci ds from SEQ 3 shou present

within SEQOPDCN@pezof JER dBRIO e%o@ihﬁéﬁ?%melﬁh@méf%eeor IHOFPrIH@tﬁ@rfﬂOmﬁlnSSE@(F D
NO 10l | gndr @fieEmbldyartigeudhebeeed irfdBnlinatieh 4sth Pip R ddd/&fpsekQ | D NO 1, a 10
fragnment of SEQID NO 2 is preferably from between am no acids 31- 593 of
SEQ | D MpA iR thedneuraodoc e stmﬁatce pfot&r@. FB} Sf8rende parppdesthe ahing atidasaueade eIl

0
Fr om onendlf PR, TP S Rup N0 1 Enklin, By kSRR PR BBl L UG 2elch B0,
t he ot hralypepindeSHE ysb vithsthe tun@nilfaiemmnryse lae tamdgrenadith ecqhermgn@) haangl 6@%4 o nodfre t he
ot her t gn %Eg/%;,l @o%%s%ﬁd%%% fk@*%, 839 9044 91oF SR} AT, 689 9 %59’6% hﬁ% 98%

less than 40% | ess po ypepil € corrprl sing't first "am n(’)
aci ¥ setfliernde /ey morem&ﬁ%m sllse?@éprt b) comypgisipg @it ag@Pmcqftat ]&ﬁStth?%éﬁW"e
responSz&mﬁ@HEﬁds & SR HNNIOD Q8 wigeréifiat isbii diGndro (4 018, Y0, I1d wme IBN2OIPE L G8.S40,

tei d
D B BRI o i AL BB RS bR Boh ot Bk e BB
pr ot ei nl& Buiferpddrigmenaof b)seypssce GEQp¢ DoNCEQRIDNG: 4 81 Oithempriefbrey fregments
pneurmclga@&%e & fbs! zﬂmﬁ@‘éh'ﬁg (@@ 3%0'4(1 SN | §EF3 '2@ E‘?or tho M@%&m the C-
secon u

n%lpeptl de conprising the am no aci 2&,
Oni StERRIBE ang/op 0ag 4y e amio asids (g ladt 3 Hodhp. 7 ﬁo}&é%&r{é? PsmAgg) from the

antl bOdNQ@-nﬁrh@tobeE@ IDONOhQSVlelu@: keyAfin raeuléﬁetceﬁ‘ec biSitopé QF SEY MBVINOY 180Ny

aci d seguence SE al n Fi SE %5’ | n sone enbodi ntsﬁi hese
At | boc RS ORBLOS oAU PIPHRER SRS Y eSS B IS B RR R R
acid seiqueececeSEQ It ParN(dvaritagrouglp be hnhnmustaﬂedlypembmemmnicmpc protei n having
am no acid sequence SEQ I D NO 3. 25A pol ypeptide conprising the third

ani no altsad is égReemosgictdl surfeeradhebini. ok teferente tpormmsesuiicantino adid séquerns of full

ant 3shodyndie PRONSE SEOMS NN A&tbind PRifESed Pal pap;%l;:;h@est e yud Wmt %Q%ventlon
pneunbcoccus g)r ot .ei nﬂaaw n%aa{r%no aci d sequence 0NO '&)(Yt .

Tai wanZSFPIA§ an 3ming 3 i (P Apdng s gr ‘é‘ﬁf‘? ‘S@Hﬁ%@? £180%005%:i THot7s /‘t’ g%,

wi | dht V&5&0, (P08 ADX 0826 SO 396, H4eq, @5%96%99?6) 98% a)@%j 996W&eﬁ5@ﬂ@lﬂ®0 leor
to the S i.n _havin amno e | D NO
50 50° AMBleD BT RRURE TRAEREHS AL RAS P et AS, AR of sERARTGE S helth &
some seueheeworere. gohribnl2, dd.eitall 8, 2002y 3ﬁa3/55e4@|,|30ﬁ 60,601 8G9 ND0atIt 26k Ghences.
Whege thigre), msegetpsm pHﬁ@lﬁs RBhuYe %mngwﬁngj 2186 %6. %5?9:9%1 '?. o) 395robfr@e 3& ?g)

can include b first _am no_aci Seq uence as

a secorfd RHP %Isé s@q’ﬂ@né@ Qhergueferedyh f&%?ﬁﬁés lagk ongrpr4pqre ARl agilsdaB ok i2ment
t he cor®gass,te, 918, bNiy, WsleD, PObhofeRirom tflé CSérmadlisRAd/BLbt Fbie AbRoasidsk.g. 1,

et ned 308 e Aol 18, A0o8 S B e AERE B BN th SRR St
aci d seatjlrestone gpitapefof REQ [BOEOe] 6. Liber(flmgmants loinitcbna wi moreprottirsdupenmc & wsful
def isneq”ra%ﬁﬁ}{teof PsYRi LI R3¢ éﬁﬁfﬂ} 141829119{&9%%911 6H<fl\%s?re§ﬂ8n9§g% 5%1&)%1%% Bes

used wit i_nvention, %
one or WYESEQ IR NQ: 16herein). The sse OéPsaﬁ fog immunisgsionds tepyrtfaddns@fma@q \28. Bgemo
tpgp@f one ami no acid with anot her which

aci d r aRlya&EiRBinbinatiéh wilepé

has a rel ated side chain. netlcal?y encoded am no acids are generally

d| VI de®Prisnisahd m]llrwzﬂaiiésbdiﬁ&:] sefrihg g&ﬁeldase It has alﬁﬁlpmﬁﬂ(ﬁtb\en ag!r,purz&aﬂd @13(),|2a)ndbasi c
Y, . Lnin jstidin 3 p al ani ne i n

| euci nd™ = i kR Brontls®" Aot RBrenb S hyRBRS DB Ail o SrGhetconsit iy

(4) uncharged polar i.e. glycine, aspaZ2gine, glutam ne, cysteine, serine,

threoni ne, tyrosine. Phenylalanine, tryptophan, and tyrosine are sonetines

classified jointly as aromatic am no acids. In general, substitution of

single amno acids within these famlies does not have a major effect on

t he bi ol ogical activity. The pol ypepti des may have one or nore (e.g. 10 1,




15 of spr0057, spr0565 and spr2021; (c) a m xture of spr0057, spr0096 and
spr0560; (d) a m xture of spr0057, spr0096, spr0565 and spr2021; (e) a
m xture ohoprileddAs spr0884 and spr0096; (f) a mixture etTapriddd4ospr0884

d f
it ur e s Pisshiif SECI D Y 1SRGt e RB(aRRSIR: PR OO oE0 BRI 1y S
and s prmb%ptuéqs)fmauamwatmmé lmyrengw ogatise 9p ramrﬁam% FRI0EBE: @h ha\spg 0099 nure (i)
a mxt ule@m% (e'sg)rab%las%sm/%%lx «'moi %@6/ 5@% 913/9 9%%/ 9@5/0, bh\%S@s%“ 9@%@%, 089, t 0

(|)rraya50|ncueoneo f erent ”d
(o o o i o 0 Kb Sl on oo offoepes 1ok e spapeati
pol yspepdrhide acitieiéf SENID NEX: @4 dvieein xpiselssratbrage. @ 8f UKI12N14) 06 YI8eRd,i29£30; B8y 40,

|
P R A B A e L
NO  17; l4cP@f¢rmdNagmedts oSEE coMmphed arpdpitope froiny§idpih H©: ZBcﬁrhpr prefengd &agments
aci ds ]1a3k781?t af %Q&g Nﬁdﬁ@%l B, Rrelesr gy, ,%VID %995‘?” %{)Oﬁ"&n FRVc.

|nnunogens can pbe use e |nvenf|on ese E conprise 1,

2 or 3 \grmippgangd/or gne er meze gpinonacidsieRohn 2> Atk a&aﬁrew thd Sreht 25 2y mare) frgerie or

f r agme M Sertdiisestf SEQ IDRsberlarwmeléelalﬂmg G QGBS oS BMTpk of BEX) MOSNOOTH! OfePd
one or re G‘?‘Pﬁt ei ns or fragments t her eof , lj)} nd t eaches t.hat, the}/teg%? be

used f of&HIPE; PGB BB RFCI IR DY The B faH dPr popgumasption s repo
inununapﬁ;tdnoésoljﬂe?almr esparssm refRehee E2%ce 142 di scl oses a vacci ne based on a
G protein or fragment, coupled to a support peptide. Vaccines based on G
pr ot ei Smay lwogﬁ%aqsismeame@ccai anfiganoEqriteference purBses, the aning eid Isequanaernd didh

i ncl udi 1@@3@ £8 1ESE§ Imdolvh PARLLHEBSthe ReVeRGhOSF B30 sﬁr@§ﬁ Olgmepse%}red\@ ol B3

best 35 resu (is ach |eve when Usi ng a, conposition which es not | ncl ude an
al ubi ni RbReRtiges dofj usg AHth thefyepiqy samnrisp pe pmERo FoslseqRencee@s havrg 69% gr more

di scl osldehtity?l(e%e%e%egs% 0%, wso@@)m @S%ZQ@P@VAB@%@B%QQM;@%@GWQWQps%ach
uses Vvi | ar [0) a oner es 1.C

ey SR S otEoRRb L & SR NG 2 g R I RSt B st ey BB

Li ve atetnenmattlémbfrsg(a IRNE: hasvieran al 50 domown (4 8g10,92¢14; &6, dBerEQSMB)% aftﬁ)d

i f thesg 8ber0/86%0M1bh ﬁsbefomgmo} Hore)! ’hﬁe%e ‘éﬁmﬁﬁé{en{é%ﬁélﬁﬁé ‘Yarilaﬁ'ts %(Pghql

with a live aftenuated i nfluénza vacci'ne FLUM

GBS0 o dentretemed ifrpgmapty o bk somprse %w% o §EQsl&Noarh2dé§ Araptsredn

%g pr ofhitsts %ytwnga} niafemrﬁhmctnuﬂ@lydezt3hmssa 607, borg ds,iam, zsslelhsmdﬁsmltﬂé to
i nes ed on con ated..c r. sacchari de.ar ussed .i

o A R s Rk Bk SS BPe ) A0y e L8878 ) S5 St

t o i nclthel&-ttOsiauc aSEQdD W02 hile reteméngoHt leSoseeptoppes SEQ, ID NQ np., Othet

I v and/ ﬁgm%nts'%n'ﬁ? %Iny % B%Hqg %ng’a?hecg&pét’ §;93§‘ fO%%QHISZRIOQ o(‘t§£§x I D

I nmunogeni ¢ ment thereo I mmunogens re erre
[ nf%%erfi@rqnﬁ?dﬁ’?ogens for use with the invention are inactivated

Vi rus ved u ens, ideally either a split virus vaccine or urlfled
1 oA VS o PR cPaies<s anval et i don FBaREER (b HBmOrREED Fo releting
on egguegosed) tHeRokne adil sequkhdere. fulAbenigthf Biag msz&EQ MDWIOgENhdreial ndhe géagenome

nemaggl A BebTBAP pIALAHER sABEERCDSo (WhuaRd KENR b R0SH amino

i nfluenza use n- ununo en nay uvant ed
e.g. wiachl sgauesice:(pnbaninget0%e piinsieodentdy (ﬁvarﬁ@‘ydaéﬁ%nao%ub‘i%c&&?/m Bdf’/@ﬁp%t 91%,

30 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5% or more) to SEQ ID NO: 10; and/or (b)
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These PiaA proteins include variants of SEQ ID NO: 10. Preferred fragments of (b) comprise an

epitope from SEQ ID NO: 10. Other preferred fragments lack one or more amino acids (e.g. 1, 2, 3,

35 4,5,6,7,8,9,10, 15, 20, 25 or more) from the C-terminus and/or one or more amino acids (e.g. 1, 2,
3,4,5,6,7,8,9, 10, 15, 20, 25 or more) from the N-terminus of SEQ ID NO: 10 while retaining at
least one epitope of SEQ ID NO: 10. Other fragments omit one or more protein domains. The use of
PiaA for immunisation is reported in references 133, 134 and 135, particularly in combination with
PiuA.
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wherein 'n' is 7 or more (e.g. 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 150,
200, 250 or more). These S8 proteins include variants of SEQ ID NO: 7. Preferred fragments of (b)
comprise an epitope from SEQ ID NO: 7. Other preferred fragments lack one or more amino acids

35 (eg1,2,3,4,5,6,7,8,9, 10, 15, 20, 25 or more) from the C-terminus and/or one or more amino

acids (eg. 1,2,3,4,5,6,7,8,9, 10, 15, 20, 25 or more) from the N-terminus of SEQ ID NO: 7
while retaining at least one epitope of SEQ ID NO: 7. Other fragments omit one or more protein
domains.
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for preparing the salt by precrpitation. ‘PZCi's a so al t er ed gl ng

t hejscong @Blybastide Qoﬁbnilggfﬁleﬁhﬁ%ﬂﬂé @cill QBguehde Wil Whhl‘? BdthRERePROSRIBRIE eFciflor e
15 acidic er, s as a sti di ne buffer ma es PzZC

C f
o & bef 4500 RO MBSO AR S Lo DERD o s WD PRGNt PERC Y
gener al dnymbl avid sequedde SHQ e tIN®@eh (séralh HIGR4Y.. 18, somo reembpdigfearsaldsy atiodize o mnod

and 6.3, re

Conposi t| onsthgg"q %#h%’é é ﬁ‘t&&%%&’@con{l %Eﬁﬂn@ #;H &ql”énce %%gzdlq]g]sogha rgtogtrle a

hi st i di Wéd-bipe anepmosoqsys petein hfb’mg anhhe a¢1é sqqencg|SKQY NOcéssary. The

sus ensions are 20 preferably sterile_and pyrogen free. A _suspension nay
Sude? PRrEBRIHiS oI isHE Sivh sacand gménocacid sesquedssnilla tvhgn cdmindsieredit9 8rrubisttween

1 o andellZﬁ aﬁNhtlwd@freipabsleYCoh@h‘éﬁg ainfbcied tgﬁ me tohel wmrtgp@px%ﬁfoeéﬂcus gl 10

8 Suspensi on sg sodi oI

obod HEsTE AR G, FReris bk AP0, GREl HhAREP P8 Torsoms: A asminisstum

hydr oxi aibetics dennaa binditn ithenw pdrbypp lpatwenodoncuts mrcseloduseng lamir® avix/seqeenceSEQ ID

a' umi nw@l POASARAY - %@En&ﬁﬁg{c%&'ugsro?engha\%gzaﬁxﬁmb 644 &M&W bg st 2:1

e.g. >5:1, >6:1, etc nown NFLORI XTM
vacgi neg pbRbéptide QbM%l@é‘th@'thﬂ Bhkﬁma@lla%méeewﬂﬂwh\éﬁ‘%mmﬂ?ér& %ou Y i eh&t not
i deal for Ee wi th 1 nfluenza vacci nes, Bﬁr‘l r’%%‘ﬂ]so be nore suita ﬁ
pnoum CBCBIPOUYTEPAR PENDR GRSt PR tp st e RA PRepERASOCoRR BEOtelR ho e
enbodi menhs acwlh saafqaem:e (S(EQ)I(ImNOt B (stiaicT aiotexs "I Hn3Gmé lfnbuﬁmzﬂts vhesualtibmiliumg en
and a r an
i nf}{&r?nﬂ %Jlldﬂg@éﬁl tellmk E&Pﬁrﬁ‘ﬁgg% hali %f&lrjﬁnﬁ’ ?&é n’le ggb l}@gl\rl] Fgr el
presenth drmagmpmnosomypnb@m WVMIMW@WWWH SEQSIQ:Nﬁ(ﬂ adj uvant e g. 3dMPL
or an ojl-in-water emul sion. The inclusion of an alum nium phosphate salts

as Phe Alfiousgt e {ratn secent 2nch thirdianing asid seguences Ty haiscORerSEAYSHFESIN CAMMOR,. | n

a conpasiefall@keyhave &iffieni shihahti@Requencdspati ent is preferably | ess than
3510ng/mL. e.g. <5 ng/m, <4 my/mM, <3 nmg/mM, <2 ng/m, <1 ng/m, etc. A
pr ef er r®bere dregievdnsioh eteseely t@o RrgB dladesd cdmpoditionxt palppeptid<Candbeigddingie (asa

prefer rﬁarg' ami}{pac%) g*e]c{ugr?bg%}ﬁgfggdjaggxoej;%tp &%%%%co%d gmlinoEEWilcl ?eiqgcpn%e as defined above.
In an alternative embodiment the composition includes both: (a) a first amino acid sequence as

35  defined above; and (b) a third amino acid sequence as defined above. In an alternative embodiment

the composition includes both: (a) a second amino acid sequence as defined above; and (b) a third

amino acid sequence as defined above.
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Q| enul sion conpositions suitable for use as adjuvants in the invention
i ncl ude squal ene-wat er emul si ons, such as MF59 [Chapter 10 of ref 156; see
al so ref wd)&ﬁil/dsﬁé}fcsSqual ene, 0.5% Tween 80, and 0. 5% SpaaT8B201b/0029ul at ed

into su@gbc u d.s
Sadj uvan é{ﬁﬂ—‘g\? %{ddgeﬁlrl\eglges ?geﬁ% r euﬁé\ps adq-hé’g %mﬁ?&%&g %@ ﬁf gcd)qube %s‘"&’
Var i ousinglydle ensl @ reore (¢.8- K/,vét &r4.Snfil "él&aﬁsl(hreé? Jleqosenvatise mirecagid replaeeahenis i.e.

i ncl uderepfacdnRARlof A dhiho 881 vAlh hRARY i AT @pa&e%%de &bnagdg g&é%g?&llyfeﬁéod@@d
| ib

sur f act ant bei ng bi odegr.adabl boI i.sab]
oi | dr o%ﬂ“éé églﬁ%arti ﬁ@neéfh‘m %SFFF g’g‘é g5 (D g sc lfh%ﬁa%@teualﬁtﬁlﬁataa @hBasisri-e. and
advant algsines higidileg atidiag; om3)censnrpo&e31éu |aladfn9p|\allﬁe Widubing, Ssddeudirel Optoline,

e S bl SRR, ol 0 AP RBEE S, B bl
pr ef er revtems, sering; thraeninge t}SQﬂ@quthwladamlfq, trYIBopP@nmnﬂlt}'mam am sombgnésplaspifiedn
can be Wgad WhiohaBk iR %J?)Q sfu Qﬁﬂtﬁ)ﬂ AR f én(lﬁ&"ﬁ&dé%ﬁj gnéseﬁ’gmllles

vegetable Source. Sources eta e oll I N e nuts seeds a
gr ai ns. doeeReHlRVER mawg@%%&n t’fﬁ biolSgtsalAstititoiThe PaNBeRSFFy BaYhave anper Fges (e.g

conmponl y, 22824 B8, @, gegerpleid)ysifdie amito Rid Seletibah edlaivei tb aC@ﬂ:réiﬂe uéqsaén& The

obtained, 15.fromt ba bean i rovver ol |
cot t onsLPe Btll(;es r#slodb\ﬁ{"% BEST 8?qu§ a%‘)re3 ge%(%c mﬂ ef‘h)equrﬁ%}‘s & 2
grain gifdup,3,éor A aiito dcils) felative &t a refaetick yequuatiel abl e, but the oil of other

cereal grains such as wheat, oats, rye, rice, teff, triticale and the |ike
may al sd ppeumgseeral gnmgnaggn pend wish tlye inydntiow sareinsludé rrg)lrﬁydven ohe awplt polypeptide.

ér i D R ety o fihinndyh udg 41 %%Qﬁﬁ’é@*i*%%ﬁ"”?‘éagmg afil ik 202TEN) %3?1"3?%
aﬂdfssp{ﬂpa?' AP ¥? R SRR I 00) 3 DR @ S0P TSP 9@-9&658%9@ oD Mpdte of
mam"ral | rO0GT, Isbrmpe sﬁﬂb&b@xﬁd spad2e; @nal nfmyretdﬁe;sream §prb&84.tﬁﬁ(ipt0095 H® aphixeiré ce

of thi Sy i separ i

saponi f1 cgflﬁ(@% ;b 81_ %@gfrjiskrgﬁec%ls({suée y fpcfﬂlg roﬁé’ 'gﬁé%e (’]F%rz?zrl(’)rq’) a
ani mal mtire of smﬂ&84s\epltl4k¢1@nm SPrﬁoi’he(h)antmlxmof $pr@$840@m1almamrbsmﬁﬁﬂ6i z(b)bah e
oils V‘hh&ﬁn@@ﬂspﬁ%%%ﬁl‘dlg sﬁ:ﬁfb@’?’%ﬁ@é};rodﬁaf oﬂi()aarmixﬁlre ?P%y“l‘geggrﬂﬁ and

liver 0|Is and whal e oil such as s‘%grmace i exerg sev t'he fISh
oi | % wihBrPfithgre BuxtiEs () ffibmay algo Hghge pre granese RegBigladisd chai n o I s are

synt he i ochemi.cally i.n ar bo pr e units and are generall

Feferr Z‘iﬁ'ﬁ%nggolm"rpﬁéﬁsopaéudsm ot RreBo PRASD Bo o s Y HRCHEtHt dnserder e
t er pengiotypeptaien bas c&qustee«hebp expressed as a fus1on polypeptide chain. Useful fusmn proteins

2, 6,10, L9 t r

prefer rcégrpoﬁ %?;g?%aagﬁ Jégﬂe gelétq?dlé?&qhgé Pﬁ%’%&ﬁ? QF%?&I\%E@I’ Si 8nm
conpr i ANAGIEFFEQJReNGY d SpaFEQ; BUING:| 175 YEQ 8P Q. 191 SEQrIBsNEE 20i Aspelspepbide
used. 308 hélﬁgﬁﬁnfosacman 1763 Gfﬁﬁ@lbll\@ 1BYs plefideqd. | | LB (hydrophile/lipophile
bal ance). Preferred surfactants of the invention have a HLB of at |east 10,
pref er ak8Windhurdgens 15, and nore preferably at |east 16. The invention can
be used with_surfactants i ncI uding, but not limted to: the pol yoxi/et hyI ene
sor bi t ayeroes BSY igypungesns sam by wssehvaih the myersiongThese walk typicallsrormaprisy 1

especi ahd virPd ®| Gaad baifasidl) atitinRad andekdiad)inBLns o FRkLMERE thetofet hyl ene oxi de

(EO, propylene oxide (PO, and/or butylene oxide (BO, sold 35 under the
DOWFAXTRvf¢remetdida rdisclosescdubansit vaceaes cﬁﬁ)&xﬂﬁhgmbmodt mapak pmim‘ orofedgmeyitscheareof,

whi gh gt r 2 e
gr o%pscd{?IH %ﬁé o%t@?(tyﬁtgei’ gg?'elgrl t% %el’(li ;@ %B&% Qt%é{vfl phe %p‘gﬁ%& h%%%é h%rhol)
bei ng dmmyaepathalogi¢al respensest ; (oct yl phenoxy) pol yet hoxyet hanol (1 GEPAL
CA- 6301NP- 40) ; hos hol i pi ds such as phosphati dyl choline (lecithin);
pol yoxyRaergncEld F esed Mesicine dapgdyre £r RIRienaery fagmeabcpppled foom SYAPOR MEPtileey |
al cohol\sac(:lhewuae@@l Br prdteif iy de leadHpSulated UichicASphedes[ 1¥Y0
2011/ 030218PCT/ 182010/ 002401 tri et hyl enegl ycof rmnol aur yl ether (Brij 30);
and sorduteul iestwogern mohming|threk Fo @haraisME dneigGRRANdE)sclosedcin rafereoe bd4,amith best
tr| |l e t f

3‘3 Zisglté §&§zﬂve§§~)heﬁ%§¥n§8ar eb@ﬂu&%@%ﬁ%@s ot uP E%%ﬁeaﬁeaﬁgmg%n{)&?t fivant' Phe
rmnool @«)ltﬂ@p&ﬁ%kl3(n§g¢r1§|waanlsmdisel<>é@tlere eﬂe@m& hin and Triton X-100. As
ment i oned above, detergents such as Tween 80 nay contribute to the 5thernal
stability seen in the exanples bel ow M xtures of surfactants can be used
e.g. Tween 80/ Span 85 m xtures. A conbination of a pol yoxyethyl ene sorbitan
ester such as pol yoxyet hyl ene sorbi t an2onool eate (Tween 80) and an
octoxynol such as t-octyl phenoxypol yet hoxyethanol (Triton X-100) is also
sui tabl e. Anot her useful conbination conprises laureth 9 plus a
pol yoxyet hyl ene sorbitan ester and/or an octoxynol. 10Preferred anounts of
surfact ants (% by WEI ght) are: poI yoxyet hyl ene sor bltan esters (such as

— ~ o~ A v a o o, ~ oA ~ 7




20156 and chapter 12 of ref. 157. The MF59 enul si on advant ageously incl udes
citrate ions e.g. 1O sodiumcitrate buffer. An enul sion conprising
squal ene,wenoasdzonepherol , and pol ysorbate 80. These enmecsimBrgonmyoihave

from 2 %% f. 3% n
(10 2 AR AN 52 oL ROV 008 S e AN ALy Lol 5P
0.90) a&hq WLBs lpﬁbbq ‘@Pégd@pm@e@@ papillomayBuehiipelyeaptidequal ene and Tween 80
may be present volunme ratio of about 5:2, or at a weight ratio of about
11: 5. Chixe atieiaed RSy whcinespre alsorkprvi(r g seessferansg | 4heeth iBthcserprppsdpiigive a
2% sol Ulnivéxrition ﬂneyl cm ¥ioSQuRaAMY K cdribifieds Althital Ve aMehbatéd MifEndacvadtiné flg. Othe
ﬁg@gﬁ%ﬂ ml squal ene), then mcrofluidising the mxture. The
res S|p5?| y have submicron oil droplets e.g. with an average
di anet e f. 100 and 250nm preferably about 180nm 30 An enul sion
of squaFggemg'%p%?gpher ol, and a Triton detergent (e.g. Triton X-100). The
enul si OGBS”&mnalrﬁgeﬂsmhLUﬂ)&lp&s@daﬂdﬁlar (saharitiel QW)l/or -BHGGBSlﬂr&bﬁEI Wcﬂ%&t@in@ a

hospha si on rjsSi or bat e S te
BhoPhohEBLLEL iy BTG TR 15 DR b Bhfi o frsl Mool
a- tocopﬂeudwbuss‘utmlrn@teaye 151th &Vherutanjugatedmycchardes des 1n¢1@®d it 36preferreé to include
co ne |
oMo R AR i 08B LS Bl 0 Gl g

t hese c‘B?ﬂ(:%‘H‘EH*’éF oHB S8R RIPEIN @@WQ@W@&WPW!‘%#@WQ%@@ conmponent s
from an ens The emul sion may al so include squal ene. WO

2011/ 0 f BEFrIEP889%F 002401 The emul sion may al so include a 3d-MPL (see
bel ow) . prm%e@qmqaﬁaphﬁ%agea{s Bt REN withP RS RRhGoP Uik efnactz%atee mdir§§ @é?w@&
squal ang, sor bﬁhﬁ_ﬁ 0 anq Q/ol oxanmer 401 ("PluronicITML121").

enul si olﬁm& PSR VEHD X305 ©T BHTiHGd imfuengp Vies S%che/antlgefrwagcme

enuissi odedlly tBe u&Biastire ghowdedn aggs yr meVIDCKecefl@ultury, I’/&ﬂi’rh‘iﬂu&lzﬁ Qxﬁhiud &fen iRIMGHINDS

been u - t he - 1% Thr.- MDP,
5% squal a e% ﬁlgm}o@[ %f ur olﬂ?{gpnﬁ SUaY @Agg/o 8?&\’% ‘i%‘l ﬁle ? Bc B Rinip Sretl
used wi Thﬁolmﬂu‘me immundgoR, mapsbé¢ adjuantedrEr. widh an anltin{wiasg | erfubsiors q@;a%ann davidg 25%
Pl ur oni Gibkic?dn @BPled: 2% pol ysorbate 80). Mcrofluidisation is preferred. An
enul si on conprising squal ene, an aqueous solvent, a pol yoxyethylene alkyl

et {1ert Aﬁbthetq{rﬁpmd 1n(fluék98|ﬁﬂlﬂiuﬁo L foR@baRtth (e gwexngnm?w%&mﬁéwvﬂ@aegvted
cetgst ear e an ra i C._nonio rfacta a sorbitan
cot B GPimbinntn oehy e a pHRY GBRSBGne Shpiitisd ety Prpifie Gidter Hegine
emul SI owith bempagefutinabirgm thhe nnﬁmeezaeAstrhlhe(Iandv ard HalN2)edndl teadhfl % Bfstraine (i |
dropl etwgafna\mw iR ihidizf 8 Vit fit®s tﬁmn?ag&?nzosk 1€ mﬂl{}s eﬁUVI%s?“TH@y
al so include one or nore o I'di t o ective ? sugar,
such asinfiernes ymmamegss; may 15a adineantes ¢. ngoswayh alarmlfmrwaacn anklylppoady\mam:bsm@

Such  engabsmi@arsdroR¥ts PEnié ¥dihihtel 26fhlent A8ntiNAHoA i OPhrifRYdrR s M PN iRfanrs 28 Hdikhsan
oil, 0.1-10% of a phospholipid, and 0.05-5% of a non-ionic surfaCtant. As

deszsr i be gréferradepreumpecal thmdﬁb@rﬁ(‘ Pﬂdmw’-l@"é) phaistipsed i6aBRANENTS2 aficecomprises

phosph hol h [ Vil serl n ”
phosp hgglé géﬁhenosél{kg 6h %@Qﬁfgtlﬁl Py% rreg?e P%hé@&ﬂ@f?@ (g 5P 1732-3
sphi ngdﬁﬁ@l IDAN@hd i Bﬂfﬁﬁmel 1[5iZnSEQdBrN@r @hheteiopamet, Oﬁmsnli}esl’sazﬁésé@\l@riﬂ Qgéaus.

A submlefe%c@nsz .m@% efLhSLiRY I%iyp@ptﬂﬁ?c %ﬁé?ﬁﬁ n%ﬂ&lo eﬁlb g g@eﬁb %hésé ght

m ner al dﬂé at | east one surfactant (suc eclt

Span 80Y: aJQ% cpade s Beplacs Of thfcestual diselosed SBQ I%N%gegwﬁmpem é‘slteéﬁt @pe a
saoni rmnyogdid Baghen} feateech SASHD ASNGRI68BLS), described in reference 162,
produced by addition of aliphatic am ne to desacyl saponin via the car boxyl
25gr oupAmitheg lpuderainneuracécdyal inlimmbgen winpeitadody sa0096Hnd rspﬂ[)mraﬁtcgeﬁs; Ghdiin

Eo#p?: Ir@qlg‘f?%‘nhEUnSler ad&) t%%o&énﬂ)(%ﬁ%ﬁﬁ IIOB?((% %@Lﬁ%%g Wﬁsmge Qfelraﬂt"l[LIy al’'cohol ,
and a noke? Pr&eltrddpRRHobd L aSitih@dgBRM ofbri®s ¢ath 6f h@xﬁ‘n}e@tcﬁﬂ"exfeﬂtt R}(’%BaLEQQC’l

and/ or onoxyet Ie epal yoxyprop Iene bl ock cop
enul si &ﬁl Ug & 1§? e,e é) Pn? Fﬁéﬁlalvn%cv Seauwsﬁcwam%nwwwwéée%@w@my@a at

fatasy dbeolod seqaiteadanity kOBEQ 1D REphi lahg/os i) esibidiig 6ﬁag}agﬁfénﬁbh@0ﬂ’éaﬁtﬁd

[ 65] Fofifhidbs SR AEiab Rot SHFITNO 1T X LNHR LAY R sefiRE e Rin T ahnino

acid sequence (i) having at least 5% sequence identity to SEQ ID NO: 2 and/or (ii) consisting of a
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An emul sion in which a saponin (e.g. QuilA or QS21) and a sterol (e.g. a
chol esterol) are associated as helical mcelles [164]. 35The use of

oi | -i n-waveroamsbasons as adjuvants with the invention iPETpBI(Ili)/GMh@JrI y
usef ul I Th u h |ned ant i.body
T rers IR o b aroh SRRk HAR SackTi B ED Nt A B AlB i b

i MuUNe eauqNCAOMPASIAE @NEYNY 8id SPAUSNeEA) hmngdfrnwaest v%raeaumlse gfenttyrte FE& g

WO 201146839 24§65 T LEekkAs 9@%@ bﬂfdfuemz&z\ebﬁtsg%o% kRinBScidd B3 SEQTHNG 3.
under 6_nont hs currently hest influenza hospitalization rate of
(@ 4r%1d§alﬁve@atg ¢

any agel B Sapencesdab &bkard fthe %”‘F‘feé@bfp\?%“‘l?r@@’é‘rﬁg éhin SEQ AP NCye

group. MNUBgens7,dndnadd] tRagB siglefikioadnposi tion will typically be in
adm xture at the tine of delivery to a patient. The emul sions may be m xed
wi t h anAi gresibdupriengroomnalf mohwrogen dprefexeenpor alseondides atledsh@ne pntumecoodal

del i verydo%p‘rggg&gt“ TP RCTo INTAVE T falo X &qgl\gﬁg%%}/% ‘)? &Rl. separately in a

package ute vaccl ne, rea orrrul ation at the tinme of

use. Thﬁnﬁp,g,;ggﬁ;gc%},bs,gm}eral ly be in an aqueous form such that the
vaccine is finally prepared by mxing two liquids. The volune ratio of the

two | i gliedigvéntion provideg inmunagenie doepgsitirstwieenmsy be asmi ab:vaycilast These ganareal |y
aboyf Inly efther §@BQ{M19la£th(mél LirORae (e Ra0h)%r tﬁgra;ﬂefutl{: fe. o 28t in %‘t Will

fornmul ati'ons nma e use as adjuvant’s in t I nventi on. apo ins are a
het er og@RiE¥sb egﬁr oRlylastc st erol gl ycosi des and triterpenoid gl ycosides that
are found in.the bar ves, stens, root deVﬁanowers of a w de

range of°BPHIONS gray;t E%S Lfsa osufical, Ry gy diseglly) inglude copenanspts 4n
Mol i na dddeéenhavke pramosbdabal yndsinfldered imsnunadgdny @0t sheyS@pmmmynmaﬂe e @r gore

commer C%}}%LIL%ICS éﬂeﬁ'ﬁék% fl(l) Sggc et Rati’lgroﬁjgl?&%&gr ¥ l ch 9&8 {s 1% gvagablgn in

pani cul es Vel apo aria Orficranar S0P 5100t
adj Lﬁ/anmr¢fé¥enm%2t8| ons incl ude pur| fied formul ati ons such as @21, as vveI I
as lipid forpulations, such as | SCOVW. QS21 is nar keted as Stimul onTM

Saponi r-¥BRAsEEnt Mah generlly bseéﬁnrpﬂ?rpﬁ feg n@gnmb in-gsueousfarmRArigptadmgisiatqng
puri fi egbwevad the BEMpsitdE miesevd sedﬁninqme@nia@e@ubm i Fée hdtdrice daltHogh Wethe'g

Go21. A HEPOHS aPTRFBINEL IopBroscon. 1en et BE R TR S PRaRed i
f or mul adquems fory, athso vawines |aseel)wphtlmcbkiuri@jmnvaﬁactuhohmismermbox{sﬁﬁ%]d into an

Congy naéqh% t91tm SERRNRS o@rlgf chplses t&h 45&098& @%@?ﬁ fhaly B! ' | 9 a5 a

particles cal I munost i mul ating conpl exs
156] . |lm}gseémb?mp9 al so include a phosphol i pid such as
phospha}l dyl et hanol am.ne or phosphati dyl choline ny known sapqnj n can be

used in sitip giag nghds Presrryai SeEip Fcihipepsssah pk2-Bheneyehanpl & isipreteresda g
QHC. | S}@@‘dbexaﬂﬁt b fvarcineashould be lsuﬂ:smﬂtmlly fref Bom 16/ 1ebSthan Gpp/nd)mkicyrial nierial
| SCOVS vol d e 7 r
devel o %){?gﬁfggla@%em\%&base Btlalgu El%{ugl %ﬂ%nlo% gl]egfnle(ril I%é e%yvtlig Er%%‘%ic?’fes
Baciser |fﬁ¢ P@Tlcwrbrméfeaﬁd derivati ves
To control tonicity, it is preferred to include a physiological salt, such as a sodium salt. Sodium
chloride (NaCl) is preferred, which may be present at between 1 and 20 mg/ml e.g. about 10+2mg/ml
NaCl. Other salts that may be present include potassium chloride, potassium dihydrogen phosphate,

disodium phosphate dehydrate, magnesium chloride, calcium chloride, ezc.

30  Compositions will generally have an osmolality of between 200 mOsm/kg and 400 mOsm/kg,
preferably between 240-360 mOsm/kg, and will more preferably fall within the range of 290-310
mOsm/kg.

Compositions may include one or more buffers. Typical buffers include: a phosphate buffer; a Tris
buffer; a borate buffer; a succinate buffer; a histidine buffer (particularly with an aluminum

35  hydroxide adjuvant); or a citrate buffer. Buffers will typically be included in the 5-20mM range.

The pH of a composition will generally be between 5.0 and 8.1, and more typically between 6.0 and
8.0 e.g. 6.5 and 7.5, or between 7.0 and 7.8.
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Adj uvants suitable for use in the invention include bacterial or mcrobial
derivatives such as 30non-toxic derivatives of enterobacteri al
| i popol yswochardsoms(LPS), Lipid A derivatives, inmunostipewBea0/y02401

ollgonu S. it riva |ves
USSR AR | AR 35 M BB L PP B

and 3 o<hé%{é)(¢ratommvmt(&sma)rd TBeHSIE) ipST éo:m »nd;peefopbly §bl Glhegt dosed The

nonophog&};wsujomgl;}bgmﬁl Widen fee > Or 6 acyl ated chains. A preferred "snall

particle" form of ))%acyl at ed nonophosphoryl lipid Ais disclosed in

35 ref. Tﬂe73om§b§iﬁbn ﬁlﬁjahhclw triatekigB forof sid Mzﬂmxﬁirﬂsaﬁaﬂ or @BaPUBudeomaRriat &ri | e

flltgareH% o q(f mrrenbr [ikx? -toxic LPS deri yati ves

i ncl ude™ W!) PHIYMS %i rﬂuﬁg?ﬁe t BIZ:%‘“&E"S’Q% O%IPR?FWQVY?C&?SEF eHied dn

phosphatneltxdesel arsengeeente Ag; arﬂ@teﬁﬁlﬁvf {of4in Bddilion) té@ncluding a preservatlve in multidose

i pi o A TVRLeS A7 PR, bR Dol 184 YEphAER ATAIHRE qlie o

exanpl erqovelefmateripb & 177. | nmunosti nul atory ol i gonucl eoti des suitable for
use as ﬁ uvants in the i ventlon |nclude nucl eoti de sequences containing a

CpG not %V%ﬁcﬁ’tﬁ%?fédl’li"&"é yadqiwstersd ap Aait desage yAlums R ehoytdwel alhoygh adalf

51 i Medddsy(»ae.pmmp.n&hedmyrhéaﬂmﬁst@uano&hlﬂﬁ:}l Doubl e- stranded RNAs and
ol i gonucl eoti des contai ning palindromc or poly(dG sequences have al so
been shbwnunogeie compositwtsi ofuthatioventiom meayCd€s sorapuisei ovel erdmoreu thremtdremlatory

nodi fic n SAC S

doubl ¢- Z%ebﬁnﬁé%*%%‘%@ﬁ (feofCoP HETRAREBIAREE B MEERL oR0S; 3t GBvaTs
possi bl Adianaitoyhish ey be uﬁqdon soapeypitiong pf @emmonoflclgimhwwmotmlwd to:

2' deoxy 7-deaza uan03| ne. The adjuvant effect of 10CpG oligonucleotides is
further; it The CpG sequence may be directed to

TLR®s smhraiseomthmmgnbnfpoﬁfm titable iB'FGGH’ ds z{d}ﬁz&ins il e iAVEatiSe GidRIAE ehinery] SaRs,

fi
b1 9 GG ol TRE S TRRNRG, o RHAS APe S e
CpG A aled: w@y&o@m@ ah%phsh@dagsb)dirwmh@hates:Leﬂth@Osphme&)f sulptiote, ett. HegGE6G i s
a CpG Actféﬂé'r sLery &fef 4§$]¥or TQuEP6F cﬂh*e&{?trﬂ{ﬁllex%%d uhds, QH{B%H &sotaéﬁgt

the 5° end | s accessible for receptor recognit tiona
ol i gonudVeliiaile %‘E’q(f&‘n@é‘s Rl aflwab%defat) atnﬁéwh SOEHgR bf:@gf%«?fﬁﬁre The

"I nPUNOmiies] contfRing EOhp@RINP hay alsebs fordfilatedl at A bartRR. of hapdkili.cul arly usef ul
adj uvant based around i munosti nul atory oligonucl eotides is known as | C31TM

[ 194- 198l adjuvasts &nowwl psiVaumhiniige dydwbkile’t dre typiatp bluatinicayoxyhydrokide satspwhichir

of (i) n e at

| east Oﬁgu laﬁ g;eggg)ldﬁ{)ﬁgtc#gﬁll ﬂ} nagjlw&{}hgé%lge vb’l‘ﬁl:t?&} t% f% res%}lf d%)gl dt'ﬁ?

an inos omu Pé\ P, garyibpy ubastmgms frognathey jajuninipol mqu@m, cSUpra}nd\ﬂmlrsmh

?s an 01I;>1dgc9<ﬁ>cﬁmg(cbelJ {,g gnfrahsd xﬁgﬁé&n%gca@ ﬁlopaaﬁd&ﬂgﬁ)bey ﬁag l_?é'@egeﬁkgz @ftad %%bneﬂe

an | sequ

o1 | FonuBPaat 0Ty sk Se R Eo0o0c, ORE: | Srt Seoher. sl jan cssree of

5 -(10 Wﬂhm(}&ﬁ‘@nl dDuhi@iuny H&droiﬁbe adjavanc &t rieDevitaal H}Otlhy e th e yhebdi ffeaction band at
half height (WHH), with poorly-crystalline particles showing greater line broadening due to smaller
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values have been seen to have greater capacity for antigen adsorption. A fibrous morphology (e.g. as

30  seen in transmission electron micrographs) is typical for aluminium hydroxide adjuvants. The pl of
aluminium hydroxide adjuvants is typically about 11 i.e. the adjuvant itself has a positive surface
charge at physiological pH. Adsorptive capacities of between 1.8-2.6 mg protein per mg AI™™" at pH
7.4 have been reported for aluminium hydroxide adjuvants.

The adjuvants known as “aluminium phosphate” are typically aluminium hydroxyphosphates, often
35  also containing a small amount of sulfate (i.e. aluminium hydroxyphosphate sulfate). They may be
obtained by precipitation, and the reaction conditions and concentrations during precipitation
influence the degree of substitution of phosphate for hydroxyl in the salt. Hydroxyphosphates
generally have a PO4/Al molar ratio between 0.3 and 1.2. Hydroxyphosphates can be distinguished
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The known PREVNAR™ and SYNFLORIX™ vaccines both include an aluminium phosphate
adjuvant. This adjuvant is not ideal for use with influenza vaccines, and may also be more suitable
for pneumococcal saccharide antigens than for protein antigens. Thus, in some embodiments where a
composition includes both an influenza virus immunogen and a pneumococcal protein immunogen, a

30  composition may be free from an aluminium phosphate adjuvant. If an aluminium phosphate
adjuvant is present, though, it may be in combination with a second adjuvant e.g. 3dMPL or an
oil-in-water emulsion. The inclusion of an aluminium phosphate salts as the sole adjuvant can thus be
avoided.

The concentration of A" in a composition for administration to a patient is preferably less than
35  10mg/ml e.g. <5 mg/ml, <4 mg/ml, <3 mg/ml, <2 mg/ml, <1 mg/ml, etc. A preferred range is
between 0.3 and Img/ml. A maximum of <0.85mg/dose is preferred.

-31-



Exanpl es of i m dazoquiriol one conpounds suitable for use adjuvants in the
i nvention include I mquanod and its honol ogues (e.g. "Resiquinod 3M),
descri bedwvbuotiso2isn refs. 216 and 217. 25The i nventi onpoagBzhe/e2aenpri se
combi nagi ons Hpfp aspects of one or nore of the adjuvants identified above.
For eanI‘E—Th‘é’&IZO‘ISI&OW ng adj uvant conpositions may be used in the

i nvent i OH: enpulyion; camprsifians AHidabim fai ysei as-agiuvents dmihes iryantjop1i8Flud¢ Suateneauni n
(e.g. oddisiods, 3udhOR-NP3Y EChlaE% de b eatlisyesel G1s8 - ref3fl%‘gl(%%[s%q1gﬂeﬁe ()%))/o Fwe ng' ;‘

(e.g. Q@21) . oXi C S derivative tero

a saponf® Q §Aﬁ36§34§°@“1§ﬁmo supmicion P(aéttfﬁ‘?sdﬁ%gl %/mlicr%ﬂ‘%‘ihéfff bI@on[pi%freue@f
contd nasdjovast @FAJdMPinco@Plewd Rrbyndf soadjiesmi(IH ), mAS2dhb wn@éor oil -in-wat er
enul sions [221]; (6) SAF, containing 10% squal ane, 0.4% Tween 80TM 5%
pl ur oni ¥Yahbusckitahdd gitrerwhttPdmulsioos $ra kMR, andithdyaypicalbriaélhde atilesdonendiDard at

subm cr I r Lcl I 5| on.
(7) R by T o %I%ﬁ‘fﬁ"sy%%‘%x%%é% An AR feF e 3 nfde%%%%l?n s58G:E A ne.
0. 2% Twiespryatiblsy dhe pal pIﬁfr@ MCQ@FIFIQF ageigenap@lyl leso tponim snfdmmtcm@nd
?r oup cmamsgdoagy @flﬁel éfﬁﬁl@l@h%ﬁbﬁgeﬁéldﬂp&@p@?(ms sub-h8&8h %%Ie?%eglm é%@n

wa ef er oxIm;
( S%nes%ers bﬁ‘é‘ﬁé‘“ﬂf‘f?&”& as’é‘fcfé}lé‘g\/\sﬁo B‘g’ gﬁ@m@ap%@?qs Witk sz i3 @an
der i vat 220emodre prefenies us thep sardstMehjecte@oiéiter siehikiiafiones that act as
i mrunostinul ati ng agents are disclosed in chapter 7 of ref. 156. WO
2011/ 03Dix18PDTion BAOUOUR 2 hiioilasuch asthose uronhgrdamimalieudhdis fishndr vegetaisie farce. and
ant i gensoRéed f&e\Vb%Et‘%lleym@qﬁc%c%%tg Qeddlafid g?allﬁs Pinut bin g?eran%niu L(?Jogﬂts(al and

conpri si ng squal ene m cron 0|
parti cutBEIG the most cumpenly availablsy e*enad]fwﬁmut e@%mabe pibgan bm@aedm obtained

conts nafrommise jofobd Bbanasebd U I@qhdé\samb&elsw: Qoﬁ&ls%l&s@{ﬂ(ﬁzley SefioHMeSihd see®@'

I t
o g i P B o OB B Pl S Bl o B e ces
i munol grging alhclhwse’ﬂfeet; oatg.eryamaen tef ritidake qmdethmhb@nmylalsarhd usetf. l6uleneaabon fatty
| MUNOGRAE estds o‘f’eélglcef’o? a%w Qhﬁb%ﬁat gyl g %‘I R?%{r[‘r}% Hﬁgrall?x?l ' 2 n%hﬁ% Eal ly

effecti ve amount 1on o 0 an
i ndi vi oménaredémha/éfolw, éppéraﬁgn anchestegifigptionof theyappropriate seatdrials, Startsngei’r(frecltelmﬂe

foraotr Qﬁlﬁ@'@d’ﬂtm@erﬁﬂ’ zﬁl‘dQJnIE iff@fh mdiingliakOm AR Metabdlizdfe ARARSAhEBOHIR LN the
heal t h anq E K tion of %{g}e i ndi.vi duaI_ to be treated, cﬁ%e, t he

o onor Rt Bt B ver G A pSee e, B eapBtighy PUBNCAORORPHTiAton ARd bz means
pri mat ejecessary )for ¢t@ning pac ¢ils fedm tahienal selirvdsdinaivel kinown eths et 8Ost fsh contain
synt hesihét@b(ﬁl%mp B %ﬁrch%l@ﬁergg(ﬁﬁ/ rg(tovgxregtl?ocftef(gm?l ,[e?s]old hevgef ol h%arfqu rrgl{n S ﬁn(? of

t he vacci ne nedr ca and
ot her r‘lé‘llaé@/%tlhﬁuchéé tsmaceltltexp@ple&memréd)ftthmﬁshtqnle vindumey bd bsed Ihenein Armumber

relsti vl Bfa&h&ﬁébaﬁxﬁﬂﬂl@aie hehth6ad8ockemidBY & ﬁlc%‘én GRpRG RO UAd BE debibdly -
Dosi ng ?{% (?nce is al rea %ﬁ’é‘iahrﬁl | abl e from the authori sed human neurmcoccal
and i nf' &0 P JEIPRRYUCS: UB L ICOHARS jan Pregdi§da uRARiEREd Eﬁ’i%en@%ﬁlnl“éfi"’flbé%

var i oussqealews 2,6f10115d 93 chexanehy 2,6, b1 4 031D &irhic @algexadnet Othet Pietiet @fls Hﬁ)th%)e
prepar r e | tions ar as
P et oy pRentRl R Belbs. i i Bl Ens LMRRGRIERINSHE el gt of Rt

sui tabIMIW¢S‘§@I1§|F4Ibb¢LISPId or 20 suspen5| on in, liquid vehicles prior to

i njection_can al so be prepared |I|sed conposition or a

spriy- fUERagianty campbe elastpisi bty . H':Flge(hd &/lﬂﬂoﬁhﬂ%%lmb‘é) Frefersgdepripespnts of

t opi calthathwerionthatd h BILBofOat 1éSt F)) wf&hlﬁl'? it least ﬁgaiﬁ&ho@%‘féi&fably-ﬁh%ast 16. The

COonposi. repar ed.f or |st

Conb o dhi ol By BEBASHR St R nhuaR et [t oy SnE S iy Rr St on
may be qswamrfe@iaﬁts (copuhambyn sexferreddirianitlst T\ad:em@)n emegallyapolasbrbamad) end peigsonigata
fine 8 0 e oSkt or
or pesest sordbimds St ARidE T ERREPERS %a&?él’@n RAFPBLGHnE Be THBRORAL OF Y
adrni derthe R ot radeppme, ush as Warﬁ%t@lb 0c wep@lmpr@swwnow Whlclbearan

i nj ect alyinlthchtintber stichélhe eﬂh@iy (oﬂ&ﬂ%ﬁﬁiéh@[) gl It}pabtowﬂbmarrﬁoﬂ Re100,
ILstrati.on, rou I nacti vate enza_ v nes and

current_ad
O s B gty ad S b o phastam s R o Mol
30BecafEeERAL IAse AZHND Oy p’:@Splmlhgldp rsegte ae ghaphaidgkeaslarallecithm); spolfixyethylene

j AL t kit ith
L e e TR

i mmunogeni ¢ conpositions of the inventB?n. This arrangenent pernmits, for
exanpl e, a pneunococcal or RSV vaccine to be preserved between influenza
seasons. Thus the invention provides a kit conprising (i) a first kit
conmponent conprising an influenza virus inmmunogen and (ii) 35 a second kit
conponent conprising a pneunococcal itnnmunogen. Mxing the two kit



WO 2011/ 030218PCT/ 1B2010/ 002401 dilution to the final dosage concentrati on.
For exanple, the two |iquid i munogens can be provided at doubl e
concentr ayoanii/sunB that a 1:1 (volune) m xing provi despthrﬂthﬁoyunzneld final

concentr t ,

or it ma %Ycomg aﬁgth‘?rf(lﬁﬁ 39? §R Jri g%rbgana%“ & ng%(/rfoa s tﬁDSg%ﬁf)ent s
of the ssxyh s spabilaa tngle@tséapatnoSSb @ad:scprbmnempmatwntIbnﬁes*ed)fsurfaq@ntm fat inphuiding mo 5
injectigp engﬁm{ a@rf@&gegnea;o@o%&hgé&os&e@ﬁﬂ Qbﬁoole\éhs?r Spd tg gmlfamgyag

are presented or one i nclude an |

enbodi nlﬁ‘ﬂg’é" arﬁ’omw( IQ%ésmntlpﬁ@ Hheus deicyammiscrugh 5 TwsaAcHaReY ehutes tor ean
adj uvanhermahsti¥lligReariaehd dx@mpletk belowonponent can be conbined with

unadj uvanted first and second conponents to provide a final adjuvanted
conposi Mooures lofi sorfectargefaah bd tusddhe.gi fwesen&ESpant 851 uniagees. i45 @dibinasioh ed a

(29, WEIORHEOL AL I8k LR TR B DI AEL IR NG ROEYAPERESE!

itnmu nad such m X1 n rovi a van
conposi QqTWQif sughy éS i-eareinhenonypol yethoxpethanol (Erétpu X- kQOt) ig fls0 smtablqeﬁzathcmmﬁld)g en
i's unadjorbaikien cHHs8ARulely ﬂﬂ?b‘?@@@;@ﬁﬁi yldnEBBRARR et End6l Ah\RRGh1. Such that
their m xing provides an adjuvanted conposition of the invention. In

anofoherPreatd hmbsirits @mrfaaﬁﬂtyem@ VIO GRIy XY ahﬂe@mm@%rsl (ELEM’MB qgesn ar e

both a te but ent adj uvant hods of . t and
oo nr R Tas. 2 bbb fiout G181 oG 8L By B et e RE ol St Ay o

rai si ngX-dfo,i eomuther desqgcmsennhle dribceonsadies)c 009t itsi0nig %, hie mrtemlanf0.¢tntonDHREY i ng
an eff i f. the

mine s ae s%e?% B TR 7 D11 20 TR Rl o 0% bRk o, o
and/ or k¥lqrah@dlated i munity. The nmethod may raise a boost er response 20
The i nvent.i.on_al so rov des an |an§ﬁnza Vi rus j munogen and

pnelir n e85 PilinwaleS B F’Bra djpygntsyuse é"d%b"n’é‘éie‘ﬁ@ﬂl“&’ nut éreg“oq‘ ftedioa i n
rai sing an g maoa%ﬁlra}meoﬁsguﬁed@mén sonaﬁ G‘rﬁg&gkpdsiﬁg;m?qgnmml

typically conprise at [east heunncoéca I canen

may al so i riy\ehenegcarde ﬁbﬁﬁ'ﬁﬁ{og@w engy gbopir. éém@ @@uSR@n@ 8beui @. 5% §pareiie An
does not i nedigl @erthsRBYsd ATBEBMe 42§%-Eaﬁ?aléﬂéV@B% Polysdkisute RO aid daS%( $pand8s.

pneunobcocc ri st one etunococ al ptl d
DTS athid AAROS Ry PeY Ik 6Pl 57k R Eiohld ote Gret an R Dl

cond®i ned nEdbcadehbpter §2 of oef. USE The MESI mgulannladmnr@emesypmmﬂes mtxatenmm:ral
The i nventi o) 19'1§Psoﬁ[u91¥éxﬂ§ébhﬂ@r use of an influenza virus i munogen and a
pneurnococc I munogen I'n the manufacture of a conbi ned nedi canent for

rai sing en Amemidlsioni e&ﬁmﬁg dgalene}@n I&&Biffﬁiheroi'hﬁd Pa@m@s@ .Ahebd aﬁuﬁ@ﬂmaw 'l

t |1 t

& so” i TRTLn S a0 RSy ERP 0 SE R LR RS 30 B R oC e
does not i nmlghﬂeata) Gfsvualmmgcxgnbnrol is praflemblynyle(etd. @@Ohhstmmrowdcbea;ntotﬁestatﬂe of
()25 pneur@ﬁﬁl@a‘?&ﬁls hmﬂé%a%&:ﬁr%%% B9 pitser: §BRineAAo BP por n g%c%?ht a we

pol ypepti de and |) an 1 nfluenza virus |1 munogen and |nnuno

in the 35 raffueTabpYtd:HBOng Seehﬁpw@anﬁ@abwﬁ%l?y digsolying Syegp %ﬂﬂml’rﬁﬁméwe 2’

res ponsg i %1 soTaioR then Byixin@i99inh Of this $0MMLOAGK fIES RMER JfN5d BEDIRINGBOpHRY] LhES e
uses an {

n prot ected bo ai. nst _pneunococcus and

o uenza. SPHaGs) Suhmer g e e T P e g mh) e sibmicton
2011/ 03021 8#Hdrs 8220w 0D 4 dragadiamesatol betwagal (}fi)sand @afnm,rprefeiably ablowd 86mm.
(e.d?%. i ncludin gacte em a, sepsis, neningitis, ctered”gn neum)nl a,

or atut® § #uafehe o derephgrok, aﬁﬁewﬂrﬂna%et%rﬁﬁﬂ ¥ iAo sy Theis
di sease ancmuisiomingg talsérinclide P3AIMPLI|(sde datg)e Thd emuiidnumBy domhihUs phosplse A
and B. In 1jnati on, therefore, the conbination can be effective against
multiple | ower respiratory tract diseases. 5The invention also provides a

e Ve O B A Yl TSI P LY A
marmal is préf@rang %/tO&OIthmir(e gviwe ﬂéoﬁmewhémcﬁ@teb sTlfeo(PmlpiSlQp mydyaioeiude Ei@ée

me”h”?ﬁ” lt&epwﬁﬁm&km §tn9a|§é }a@io(({? agouta75thdﬁ)| @'g. 950ghhPplysofate?8d, QEDRGRI ;
ere € \ll%%gnl rklel OIOSand Olr()OpQ l ?x tgcl:JoplheCroiJsuccmate) and these concentrations should include

any contribution of these components from antigens. The emulsion may also include squalene.

33-



human is preferably a teenager or an adult. A vaccine intended for children
may al so be admnistered | O to adults e.g. to assess safety, dosage,
i NMmunogenwoizbi/o3edl8. Vacci nes prepared accordi ng to thepcmuBrii/or4nmy be

e 1, b0 BRSSP R . SRR R i

15- 55 year sphesphatediutlge. | east 55 years ol d. Preferred patients for receiving

t he vaccines_are,the el derl e g..>50 years old, > ears .0

pref er abl®y SBSTAST )0? Sﬁaéa%a&’ﬁygoégatﬁrse&/ ﬁ’b({ pg@?‘?’ﬁ‘fﬂ ‘g&sgﬁ)i?r9mf;4()~? ItlﬁggeTg‘@e
gr o:JpZ ; hommdf sion amdbmﬁymutb&dtieSphsaﬂiawdrwfe)gpdmﬁﬁwd, Ipyl 7.4. Bhipepiulsidni o1, useful

i ncludi ng : years. o i i S .

heal 5}[1 hcar e f\%‘rvi‘g f\ée)(&lg %%r((j ﬁlg garm\/)fT Cdéffﬁﬁg ésrh' ﬁat l’éarsyg%g r ‘gsglrll n ell?rfj d%?&edgﬁ' %l?? WO rrtl}el i ,
the chroni c AT} rdivvask [1580iR88dH TheMDR, 1% sqealaneChd%Bprastic EARE kind§.2%
efficacy ofpdiyieraresoyi e cdn A Beied WHHBhMES TARMDMOL{ RALP PREMBGEEHA[ 1591 (5%
nventi on. %s'a@aa%fphﬁéefé%l‘%%5-2‘%«»}11%2@8{;»%%‘3;)%E%@ﬁ@%‘eﬁ@ﬁs%&g%rﬁéﬂ

i nvol ves gt egt i t-hllm L saft. S i t e I to
check anti -ﬁeﬁ%ﬁ%ﬁé& 1 m@%nﬁlil/lg%érg{%gg&gg S?’g%tﬁ{écdia itp(r?l)ﬁlggyect)ﬁséonr?og gc??lf{i C
kil 19 ng asshrqpbbrapongnic surfastanpi (eig y pelyorstlens e(13nhceatestesnd arthsnic red i a

i ndi cati ng 1idedpaetit WBnidhici §aGYtan AR NekobaM edterCcheflshide @b, GaEY a®fsorbitan
prophylactic a at nent i nvol vese{éost

nti - pneunogoccal tr 5 i sation o
chal | enge i TOBREa TraPar kb 1 D6 mylSie s PERCatly theBeer Srbleang/or hendt st W
or mce. 28 tltneil simpletsrigevolume)desie aisiredessnthare 2@ smndé6@2The Tmublvaakay also
anti-influ j i adar.d. | i C e .
Rosting. heraiaie B doke of RABRL AN b (Cg SPR® RS SSHENMoride
conPfosi t i orfRdeF sicrese); audien ankylpalyglyceside fSpch emplsigns mapbe tygphitirade criteri a

for adult efficacy for.each i nza strai.n .even tho .t he o

adni ni stére‘%ﬂ fmifsfon, igving “Fﬁé’géédf/?i# apicdh rléI.O/? f}e a%%l‘j‘ggl?‘@’p?’@t @@f‘?éﬁ?fiz)
>40% ser ocowndeni gwriastans i A idéscobad: ini gbrams d 61.aprdfeoed PBYspholE comporeasearef
30 >2.5-fol i ; hESE Ghd ' A=W % o

Ser opr of ectﬁgzéhgz?%‘@‘@%%% SRR AR ol aﬁdﬁ‘é‘%sbgéf%%m phkpEaiingicl
>2-fol d. THESY Iygerqle phosphatidio, aad gsbinespeslin alst pardioligine Submickrnadropleast
50 pat i ent sizeCaPasdntigesis. of the invention may be suitable for reducing
medi cal | y-attended febrile illness, acute otitis nedia, and/or

| ower - r e8pi# atbwrigron afl de-iaten smplsies| of dineg-npatehelisablez)il (s@HGs Mgbninemheilodndtah e

i nvention Wedst oteefehhtYsRl a@ Wk RinSTREGASHb §fah I38). 1AQdRIVEAa$ BE inchide8 uch
delivery ma ég*e acconpl i sggdugy E)ar enteral injectian ge. . Subcut aneousl vy,
intraperit il sapprih, choleststrlj 3 Sapppprlipepkile gonpepte (g taé%iﬂwlpﬁ)n(@ﬁg}hefi ey

spac;a of a refesace) 62, girodused bglddition lﬁhliﬁﬁathyanﬁiﬁcﬁcaﬂ?saﬂﬁﬁpoﬁiﬁl.\ga theVWrboxyl |
20 030218 4. . et ra vaqgi nal .. topi,ca t ransgder,ma
20180302 Sl ACERANLAORA, 40l BRRS om0l BN RS

ranscut@aneouss | ntranas ul'g o nary ‘o
admi ni st r at.dnbis (2+hydzenysbmDenopangdiamingt r at i on is typical, as discussed

above. The 'nvenltj on may .be used ta elicit system.c and/or co al1
muni ty® - gPLPBPSIR OB & TnerA o diebdanis JRprice B (Y glghol, and a
i Mmuni ty. 5Dosaye hgdmplibe yrfactsit ifgk.ead ethexygatad dattye aloohod andliot ipplyex; ne-
schedul e. i kN a primary i mmuni sati on schedul e
and/or in %k@%&rg‘?ﬂ?&mﬁoﬁ%ﬁ@%ﬁk@ﬁﬁgh e. lIon a mﬁl ti pl e dose schedul e the
varjgous gos . i : o i .

30 SESeTRYioR CorlhrEiy Jl)%g;erh@ fﬁ%ﬂonﬂ }{yzlx?g?gm: e{hgg§lgtgcl} gartlg ealcg)rxolb and a

parenteral prinme and nucosal boost, a nucosa I me an r oost,
etc. Milti ploa-igpsdivoplili suxfastany) (bg. BB hewykitesk Bytty galegho] apd/pr polyesyethybenet
(e.g. aboutpoRowRalsieibick cdpompaks[1ahpout 4 weeks, about 6 weeks, 10 about
8 weeks, about 10 weeks, about 12 weeks, about 16 weeks, etc.). |nmunogenic
conposi t ¢ o ehulsios ih Mg & @ipodaN(de @I ?; QSel)eﬁhd]E 9 steh (ag.hns chaltdt@ol) eyery
year, every_2 year ever s, etc. e way of using the conpositions
of the invéﬁ%F%%% gbapaﬁﬂ%gﬁﬁﬁgégh <15 years old, or elderly >55 years ol d)
'S 450 it 3 Bl iftwiRF B ORRNY 36 diDhnfOw AP e ?sbgmc%iagl Wehllin children.
pneunococcal and 1 n uenza_lnnundgens and then to give noxfco I'ned

i nf | uenBgssaiiyvape sar rroyide high@ndaystaingdantibory titars agaiest snflakndaninusrsiforzatyenscs ne)
i N subsgsHigNtand BRSARKed THRAUEYRPIHsE aRl Q¥dsdestide ABSRR AriffOVarialI¥LOT GHclBtify
patient, conprising (i) adm nistering an inmunogeni c conposition of the

i nvention, wherein the conposition includes an influenza virus inmunogens,
then, at least 3 nonths later, (ii) add#nistering an i nmmunogenic
conposition in which influenza virus i nmunogens are the sol e i nmunogenic
conmponent. The invention also provides a nethod for imunising a patient,
conprising 20 adm nistering to a patient an inmunogeni c conposition in

whi ch influenza virus i Mmunogens are the sol e i munogeni ¢ conponent,



Vacci nes produced by the invention may be adm nistered to patients at
substantially the same tine as (e.g. during the same nedical consultation
or visit wo?aisadigshcare professional or vaccination cemtjrrﬂmol@/ﬁozmtlher
vacci ne; S a | | [TE a as).es,vagc nps
voce neﬁlﬂﬁen‘%a %h kt‘?a%ﬁs TIds‘]‘ nyﬁ}}vgemﬁi% 5 éﬁorﬁghsvgux% ﬁﬁl gzlv\%}aah‘é ﬁt wﬁm}z
vacci nehosaltaithtmnrretiemé amaag@@ﬁelp kence therauis ama@bfpneffecavgmw@ygn 0 bha@ec goup.a
DTP vacci ne, a conjugated H nfluenzae type b vaccine, an inactivated

pol i ovi Aligepnard sbuvaatsHa geomppsitien wilf peicaly b feadmixiven pirie deref debvsiy tate

vacci nepdishiC Th@smasiofd may 8é aikedAwith M%@n Mur\ﬁeg:&hmaomra Jreé&&hfpata%dhs@y atctn& i al
Vlr3§ VaccCl he. in

e, way, of . usin osi tions of

RGP Pt B TS B AHTARY S g el e SERToopl R g RackaBEhEER S EbHER s
apart evagcingtre®ly fér fnad formmibationsat dfe tageof UseeThe anvigem wslhgerendlyderinlae aghaoan at
t he sa i i i e
DTP. cont &1 e B Ble VEciBE  Blall Erok A SR o b I TRE b FEPS1 e e
typi cal liqyidsdfer mixingqap yperite.2i hefwesardz handale i e is geperally sbgpehil. conpositions of
t he |nvent|on can be sed in an age-based schedule rather than in a 35
seasonak 22202 i kehapter eoelirgnllnedul e i s particularly useful wth

a \ﬁg;:\l (i i $@oﬁmrfﬁrﬁmﬁiltﬂ)gs ap raBu rtsvemeaml admlampe:ptﬂedﬁvenh&mgtruﬁs dieh htefeargemh of
a i nf

BNi / /87 i k
ot oG S AhoklatS s SRl ERET nal ay RiRi u B, Ry S ot ©
0i | - i n-andtezen Bawérsioba widy wugmef plamx@@@eslsmﬁmmmelmmme@woﬂa Roloypria
epti deSMgﬁha?/tP&%bgﬁéenlﬁﬁg g#ad tal@gd LvHA SsnS%lf%ﬂm(c%nglso%é cgﬁfnte{)c(?dcllgtdﬂ?amed from

pneunDcocca I nunnmogen Can re ar e
synt hest&/qx anvmdﬁaésa@rl 19 Gyawptlllawnefw@é% {hrislgs lveb)gemd ﬁ@ﬁoyﬁe@pﬂuwaas (98P
pr otseasem) Supohinadfilvadit formilasms Ei%demhrméa iférnfildtiond) shéPm Q8h1, W dldsSlidi®- 9.

e P A G A
pr OdUCtg gglﬁlg fg%g%ﬂl%g‘laﬁg % gfﬂ‘g IC%Cﬁﬁ%Mﬂ&n%lﬁvﬂ Y—ﬁ’id %g %&ic %ng?e({rh' acahons

synt hesi %ﬁ e sy esis is
pr ef er rusing thescHechnignest mqéem@e@ medlnerQSﬂm&’SlFZQS]f‘ ki Qe 4y, QEFEyflmht ic

synt hespg-d. %@&ramy R s%?or@@ iSUgSEh. i neatoti A réd%cﬁ&ﬁ bf Qé@l ?srul@élctse& RtdrV el O

chem cag 8{‘\L/lnt es g%cal synt e%ﬁls may Efﬁ t he pol ypepti des

may*’be SPHMA LYY BHWaX’r‘ %‘1"%&‘15%“ 1%“:}?7‘%6/"}‘8}?% [5633:1 out in vitro or in

bol yperrTHag iR ST Fant it BeRHERID R ol Y6 ofi bR GBI g ealed

machi nenym(nestgnulmngamnpdras YISOORMB. [idpess 12|361f)reﬁ: asolb AR t)tpncadib/ lapey indlade a

i nt de%%b;%h 9{1 Ttﬁﬂtola%m@hp os @ﬂd’ﬁn@l ? nc%ﬁ@ as
%hib ere

|odotyr03|ne X anl ne, azi an|ne
D- anmi nd*s&¢ dhe }SGRAN dncludes on%orgn@r: ef RudA¢ @Hésfé Vi are
syrushesﬁlﬁherlaebcymecptn £685 16RY 691 0Rict eV [tRNISATME fh5,28d @v6idadt ddhﬁlogalt&tdagdﬁus

and/ or ]t erm nus. Pol ypeptides can take various fornms (e.g. native,
gl ycosJI aq ed, non-glycosylated, |ipidated, non-lipidated, phosphorylated,

non- phogphor, vytfq nee&'evefasgétteﬁtt m tmﬁ)%dasétoep@tgétts %rgyft f%h&? ”PHE&' %

mul ti meric, ure pep es are preferably

provideg in B%yénfa %Bﬁob?ﬂ%ﬁz@d?ﬁzbsa' ly purified for mi.e. substantially free
from other polypepti des ee from natural] Y occurring pol ypeptides),

part i cuyhdpyaptss fuiablst feemsp ﬁ%&h’bd’b agpn dpclydssbactesial op apigiobis [dgB¥atives, guely @s
gerser alroy-tétic | daddatiadroust EQ%WE:ténélbme@b@bdc):haﬂBd uBsRl Lypiat A easivadbaut

(o rbpSindiaioiongihie g ArlniRlatnfl %tn?éﬁ‘%g%o’gﬁefgt g B 0%
pol ypeﬁ“&dtﬁt%ﬁtfhd;eﬁvgtﬁ%s ofPs Bgfu}ﬁ? %&ﬂoﬁﬁ’ospﬂtﬁ’&ﬁft lﬁ .g (WLrjoanﬁ% 6 (Eglé%f&e[gérro iﬁﬁf i @

any |en I nea

am no a(gthEL) éﬁNB’h is rmylxsee Ph3 derQrpeydatedsiponenhosnhiond hacd dgvnhrﬁei oeb peylabdo
enconpansindh pltened ash4ll Mldweﬂbnh et pras-d gst@d mbﬁﬂoeﬂmmﬁtmtmhyd@aoé@n in

i nterve for, de bon tion, gl | ati on,

| p’fédatrﬁféﬁ% Aueh yt%fﬁf%ﬁﬁhﬁéﬁ@’ e F’é‘ﬂ epgu 9%181%@% BherebiroueR 4r9-gum
nmodi f i cadémigrane [4 X Oatser nom;axgeltl?SadenMatlbesanélaftbe;hbmt@hsgiﬁp@nBpnti A Mligirs] such agled
30 wt f | e es contai ning one or
nor e arhfla r(n)&ail&z(l)gI%65@@%@%@")@3&(&%&8?&%%. ',R?o xahplsg unnat ural am no
acids, etc.), as well as other nodifications known in the art. Pol ypeptides
can occur as single chains or associ at88 chains. Pol ypeptides can be
naturally or non-naturally glycosylated (i.e. the polypeptide has a

gl ycosylation pattern that differs fromthe glycosylation pattern found in
the correspondi ng naturally occurring polypeptide). 35A though expression
of the poI ypept| de may take pI ace |n a Strept ococcus, the |nvent| on will




WO 2011/ 030218PCT/ 1B2010/ 002401 Vi bri o chol erae, Sal nonella typhi,
Sal monel I a typhinmurium Neisseria |actam ca, Neisseria cinerea,
Mycobact ewdao(13g18 M uber cuI osi s), yeast s, etc. General pcTiBmipo@edi ce of

the pre ny Lon h nd| ca o) | onal
met ho dsE@ﬂ#A dﬁngatﬁzfs 1nc]u%e rrlriHeg F llle Iﬁ)from sg rervg:hzgl cgg }§I,ICh| ar%gl\q H%g@f(fg
phar macéisehed fwetXhmnletlm@fSRN&kW the art. Such techniques are expl ai ned

fully in the literature. See, e.g., references 228-235, etc. "G " nunbering
i s usedmupeRpstimplatery ligepuilcotides suttable foraise aeediivantsrin thejigveatieninclude peclefitige t s

assi gne@q@aﬁsﬁ@dmwﬁg ¥ G @ig&itif (g Ql%i@fé@ﬁder Qéifte Qb%ﬁ&ﬁge@h Qﬁlmu@bte&n%?@sme t
sequenc S al abas IS NOQO rese nce (0]
Che ool BY o 3%)3?“6 3’10“4 e %@aﬂ%ws &?@&%?tand%glgﬁgﬁ aade @&w@ﬂe%ldﬁgcm%wéd
(e.g. fpalindmieaotpoby{dGpseqhencedchvaalse beamshtwh tcde immunoftnuiatoryon) then it

receives a new @ nunber. Thus the sequence associated with a given G
nunber The GpVercarnaindeduclatide eotifeationsenalpgssuclososphoanthidap intodfetiortshing

epi t ope. By Jﬁﬁlbﬁz Frafr®ldl or%@n?él@&?anﬁ&fj/ I@erfer%n gs Geg ! ?pdn O% d1§}l'5:§3 rﬂ%?éxﬂlggﬁﬁogan

be |dent|f|e npi ri cal usi n

met hods)™! StBP“‘t“ﬁéyg mcs@erﬁ @lianosige ("@tbgz dﬁ%x.‘/nbdmegu@awseo ﬁhwiwvzmﬁpffgémf c

i ndex [C@8bligdmatlebtided asfehel YisampedaceRs181238] . MAPI TOPE [ 240], TEPI TOPE

[ 241, 242], neural networks [243], OptiMer & EpiNbr [ 244, 245], ADEPT [ 246],

Tsi t es TRACHG skyenaphay be Htrgcte{dZtéBI}LRthéIthe midtidt mc[czm]or OTCGTa [1eThads

di scl .
5] o5y NLSLANEES OO Eouthgy SRR M REE 800 g
ant i bodhnasbamore-spedific fos dulpeing 8 B colldespanse, mgx azﬂpﬁoB @Néﬁ}éﬁﬂ%@dt@(hB ODNs

"anti gep gisHRL&N il rdIaN88 190. @J@ﬁbiyﬂh@@@%@p‘é} A@pgnconpasses "includi ng”
as well as "consisting" e.g. a conposition “conprising" X may consi st

exclsusi refeyabf, i O]i)GnB[}’gdnﬁabdtﬁle i czm&hmg s@dalmt tlfén:alena lg acé(eséabl‘é forl tgce

"substanti all does,. n ete

+ subst el opRER Run 5C alfeSpu e Fsbdops Fpdbe ArSRAA ik anfuiodbry,
t he wor‘imismbmershiSeqlfonekample, tofs. b8 &t19d-198.0m t he def| n| t ion of the
invention. 25The term"about" in relation to a nunmerical value x is
opt i onah Rerdruirsknuselifl ordjwienimphsed sreursbimmpmesmubtrey i dligorucleptidesaiselinoven as

pr ocess|cCoP (il §4-196]12 THEEL bh Qéjuvanx S G tRE u{v@ﬁ&oncx%m&%ﬁﬁ& HoGRR0be (lﬁgﬁ“ re
any_specgific ts can I n_any order.

on20e flispRiIREIE fe @ betlish L840 Aol E R o s s e e (Bad B EerabbrBh il Gl 1
each otihetifs (iand clytosine flinkedcordi mestmeouo fomy akitnuezotide) eshdwii) B polyeatidnid’ sblymer,
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25 peptide comprising 11-mer amino acid sequence KLKLLLLLKLK (SEQ ID NO: 72). This
combination of SEQ ID NOs: 71 and 72 provides the IC-31™ adjuvant.

Bacterial ADP-ribosylating toxins and detoxified derivatives thereof may be used as adjuvants in the
invention. Preferably, the protein is derived from E.coli (E.coli heat labile enterotoxin “LT”), cholera
(“CT”), or pertussis (“PT”). The use of detoxified ADP-ribosylating toxins as mucosal adjuvants is

30  described in ref. 197 and as parenteral adjuvants in ref. 198. The toxin or toxoid is preferably in the
form of a holotoxin, comprising both A and B subunits. Preferably, the A subunit contains a
detoxifying mutation; preferably the B subunit is not mutated. Preferably, the adjuvant is a detoxified
LT mutant such as LT-K63, LT-R72, and LT-G192. The use of ADP-ribosylating toxins and
detoxified derivatives thereof, particularly LT-K63 and LT-R72, as adjuvants can be found in refs.

35  199-206. A useful CT mutant is or CT-E29H [207]. Numerical reference for amino acid substitutions
is preferably based on the alignments of the A and B subunits of ADP-ribosylating toxins set forth in
ref. 208, specifically incorporated herein by reference in its entirety.
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groups and, fromtop to bottomfor the 1/12 dilution, these are: 0 Prevnar
cont r ol G._A_ aMicrepRidtent rol ; 0 RrgB- 321+MF59; A RrgB-321+i nfl uenza+MF59; o
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influe ) f ri S P&, e
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pr ot ei rﬂeteagml,@vchl%m@f the ~Pneunp-3' conbination at 5014 per

polz\{?pep ide), an influenza ipmunggen S;t he Agrippal TM or Fl uadTM products at
%%MM#—M—W 4 wo. The conpositions are adjuvanted

Wi t h alExaimples of hyadome fetmutiidnasultelbit figTuse anddjiblantg bRldesdride€ iness. B2 1sdj uvant

al one. The 11 groups receive i nununogens as follows: 1. RrgB triple fusion

+ adj uMant ImidapeguinplSreCantioundsnt 3. Agri ppal Tm + adj uvant

Examples of imidazoquinolone compounds suitable for use adjuvants in the invention include

Imiquamod and its homologues (e.g. “Resiquimod 3M”), described further in refs. 216 and 217.

25  The invention may also comprise combinations of aspects of one or more of the adjuvants identified
above. For example, the following adjuvant compositions may be used in the invention: (1) a saponin
and an oil-in-water emulsion [218]; (2) a saponin (e.g. QS21) + a non-toxic LPS derivative (e.g.
3dMPL) [219]; (3) a saponin (e.g. QS21) + a non-toxic LPS derivative (e.g. 3dMPL) + a cholesterol;
(4) a saponin (e.g. QS21) + 3dMPL + IL-12 (optionally + a sterol) [220]; (5) combinations of 3dMPL

30  with, for example, QS21 and/or oil-in-water emulsions [221]; (6) SAF, containing 10% squalane,
0.4% Tween 80™, 5% pluronic-block polymer L121, and thr-MDP, either microfluidized into a
submicron emulsion or vortexed to generate a larger particle size emulsion. (7) Ribi™ adjuvant
system (RAS), (Ribi Immunochem) containing 2% squalene, 0.2% Tween 80, and one or more
bacterial cell wall components from the group consisting of monophosphorylipid A (MPL), trehalose

35  dimycolate (TDM), and cell wall skeleton (CWS), preferably MPL + CWS (Detox™); and (8) one or
more mineral salts (such as an aluminum salt) + a non-toxic derivative of LPS (such as 3dMPL).

Other substances that act as immunostimulating agents are disclosed in chapter 7 of ref. 156.
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injectable liquid, suitable for intramuscular injection, which is the current administration route for
both inactivated influenza vaccines and pneumococcal vaccines, and usually with a unit dosage
volume of 0.5ml.

30  Because influenza vaccines are prepared on a seasonal basis, but pneumococcal vaccines are not, it
may be convenient to distribute kits with components which can be combined at the point of use to
provide the immunogenic compositions of the invention. This arrangement permits, for example, a
pneumococcal or RSV vaccine to be preserved between influenza seasons. Thus the invention
provides a kit comprising (i) a first kit component comprising an influenza virus immunogen and (ii)

35 a second kit component comprising a pneumococcal immunogen. Mixing the two kit components
provides a composition of the invention. The second kit component can be in dried form, in which
case it can be reconstituted by an influenza virus immunogen to provide the composition of the
invention. If the first and second components are both in liquid form, their immunogens should be
more concentrated than the desired final concentration, such that their mixing provides mutual
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[4] US-pHe@ab&ned Sdwnunogen will typically comprise at least one pneumococcal polypeptide. The

medicament may also include a RSV immunogen, but in some embodiments the medicament does

not include a RSV immunogen.

25  The invention also provides (i) a pneumococcal immunogen comprising at least one pneumococcal
polypeptide and (ii) an influenza virus immunogen and/or a RSV immunogen, for use as a combined

medicament e.g. for use in raising an immune response in 2 mammal.

The invention also provides the use of an influenza virus immunogen and a pneumococcal
immunogen in the manufacture of a combined medicament for raising an immune response in a

30 mammal. The pneumococcal immunogen will typically comprise at least one pneumococcal
polypeptide. The medicament may also include a RSV immunogen, but in some embodiments the
medicament does not include a RSV immunogen.

The invention also provides the use of (i) a pneumococcal immunogen comprising at least one
pneumococcal polypeptide and (ii) an influenza virus immunogen and/or a RSV immunogen, in the

35  manufacture of a combined medicament for raising an immune response in a mammal.

By raising an immune response in the mammal by these uses and methods, the mammal can be

protected both against pneumococcus and influenza. Thus the composition may be used for active
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The mammal is preferably a human. Where the vaccine is for prophylactic use, the human is
preferably a child (e.g. a toddler or infant) or a teenager; where the vaccine is for therapeutic use, the
human is preferably a teenager or an adult. A vaccine intended for children may also be administered
10 to adults e.g. to assess safety, dosage, immunogenicity, etc. Vaccines prepared according to the
invention may be used to treat both children and adults. Thus a human patient may be less than 1
year old, less than S years old, 1-5 years old, 5-15 years old, 15-55 years old, or at least 55 years old.
Preferred patients for receiving the vaccines are the elderly (e.g. >50 years old, >60 years old, and
preferably >65 years). The vaccines are not suitable solely for these age groups, however, and may
15 be used more generally in a population, including for the young (e.g. <5 years old), hospitalised
patients, healthcare workers, armed service and military personnel, pregnant women, the chronically

ill, or immunodeficient patients.

One way of checking efficacy of therapeutic treatment involves monitoring pneumococcal or
influenza infection after administration of the compositions of the invention. One way of checking
20  efficacy of prophylactic treatment involves testing post-immunisation sera in standard tests. For
example, to check anti-pneumococcal immunity sera can be tested in an opsonophagocytic killing
assay (OPKA), with the ability to opsonise pneumococcal bacteria indicating protective efficacy.
Another way of checking efficacy of prophylactic anti-pneumococcal treatment involves post-
immunisation challenge in an animal model of pneumococcal infection, e.g., guinea pigs or mice.
25 One such model is described in reference 222. To check anti-influenza immunity, standard in viiro
tests can be used such as testing hemagglutination titers or microneutralisation titers. Preferred
compositions of the invention will satisfy 1, 2 or 3 of the CPMP criteria for adult efficacy for each
influenza strain, even though they are administered to children. These criteria are: (1) >70%
seroprotection; (2) >40% seroconversion or significant increase; and/or (3) a GMT increase of
30 >2.5-fold. In elderly (>60 years), these criteria are: (1) >60% seroprotection; (2)>30%
seroconversion; and/or (3) a GMT increase of >2-fold. These CPMP criteria are based on open label

studies with at least 50 patients.

Compositions of the invention may be suitable for reducing medically-attended febrile illness, acute

otitis media, and/or lower-respiratory infections (including pneumonia).

35  Compositions of the invention will generally be administered directly to a patient. Direct delivery
may be accomplished by parenteral injection (e.g. subcutaneously, intraperitoneally, intravenously,
intramuscularly, or to the interstitial space of a tissue), or mucosally, such as by rectal, oral (e.g.
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schedule the various doses may be given by the same or different routes e.g. a parenteral pnme and
mucosal boost, a mucosal prime and parenteral boost, efc. Multiple doses will typically be
administered at least 1 week apart (e.g. about 2 weeks, about 3 weeks, about 4 weeks, about 6 weeks,
about 8 weeks, about 10 weeks, about 12 weeks, about 16 weeks, efc.). Inmunogenic compositions

of the invention can be administered to the same patient every year, every 2 years, every 3 years, etc.

One way of using the compositions of the invention (e.g. in children <15 years old, or elderly >55
years old) is to administer a combined vaccine as defined herein (e.g. with pneumococcal and
influenza immunogens) and then to give non-combined influenza vaccines (e.g. a normal trivalent
seasonal influenza vaccine) in subsequent seasons. The invention provides a method for immunising
a patient, comprising (i) administering an immunogenic composition of the invention, wherein the
composition includes an influenza virus immunogens, then, at least 3 months later, (ii) administering
an immunogenic composition in which influenza virus immunogens are the sole immunogenic
component. The invention also provides a method for immunising a patient, comprising
administering to a patient an immunogenic composition in which influenza virus immunogens are the
sole immunogenic component, wherein the patient has previously been immunised with an

immunogenic composition of the invention which includes an influenza virus immunogens.

Vaccines produced by the invention may be administered to patients at substantially the same time as
(e.g. during the same medical consultation or visit to a healthcare professional or vaccination centre)
other vaccines e.g. at substantially the same time as a measles vaccine, a mumps vaccine, a rubella
vaccine, a MMR vaccine, a varicella vaccine, a MMRV vaccine, a diphtheria vaccine, a tetanus
vaccine, a pertussis vaccine, a DTP vaccine, a conjugated H.influenzae type b vaccine, an inactivated
poliovirus vaccine, a hepatitis B virus vaccine, a meningococcal conjugate vaccine (such as a

tetravalent A-C-W135-Y vaccine), a respiratory syncytial virus vaccine, efc.

One way of using the compositions of the invention (e.g. in children <1 year old) is to administer
three doses spaced 2 months apart e.g. at 2, 4 and 6 months of age. These immunisations can be
given at the same time as other pediatric vaccines e.g. at the same time as a DTP-containing vaccine
(such as a DTaP-containing vaccine). Thus, unlike typical usage of trivalent influenza vaccines in
children, compositions of the invention can be used in an age-based schedule rather than in a
seasonal schedule. This administration schedule is particularly useful with a vaccine comprising a
pneumococcal polypeptide, hemagglutinin from each of a HINI influenza A virus, a H3N2 influenza
A virus, a B/Victoria/2/87-like influenza B virus and a B/Yamagata/16/88-like influenza B virus, and

an oil-in-water emulsion adjuvant.
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synthesis [223,224]. Solid-phase peptide synthesis is particularly preferred, such as methods based

on tBoc or Fmoc [225] chemistry. Enzymatic synthesis [226] may also be used in part or in full. As
an alternative to chemical synthesis, biological synthesis may be used e.g. the polypeptides may be
10 produced by translation. This may be carried out in vitro or in vivo. Biological methods are in general
restricted to the production of polypeptides based on L-amino acids, but manipulation of translation
machinery (e.g. of aminoacyl tRNA molecules) can be used to allow the introduction of D-amino
acids (or of other non natural amino acids, such as iodotyrosine or methylphenylalanine,
azidohomoalanine, etc.) [227]. Where D-amino acids are included, however, it is preferred to use
15  chemical synthesis. Polypeptides may have covalent modifications at the C-terminus and/or N-

terminus.

Polypeptides can take various forms (e.g. native, glycosylated, non-glycosylated, lipidated,
non-lipidated, phosphorylated, non-phosphorylated, myristoylated, non-myristoylated, monomeric,

multimeric, particulate, denatured, etc.).

20 Polypeptides are preferably provided in purified or substantially purified form i.e. substantially free
from other polypeptides (e.g. free from naturally-occurring polypeptides), particularly from other
pneumococcal or host cell polypeptides, and are generally at least about 50% pure (by weight), and
usually at least about 90% pure i.e. less than about 50%, and more preferably less than about 10%

(e.g. 5% or less) of a composition is made up of other expressed polypeptides.
p

25 The term “polypeptide” refers to amino acid polymers of any length. The polymer may be linear or
branched, it may comprise modified amino acids, and it may be interrupted by non-amino acids. The
terms also encompass an amino acid polymer that has been modified naturally or by intervention; for
example, disulfide bond formation, glycosylation, lipidation, acetylation, phosphorylation, or any
other manipulation or modification, such as conjugation with a labeling component. Also included

30 within the definition are, for example, polypeptides containing one or more analogs of an amino acid
(including, for example, unnatural amino acids, etc.), as well as other modifications known in the art.
Polypeptides can occur as single chains or associated chains. Polypeptides can be naturally or non-
naturally glycosylated (i.e. the polypeptide has a glycosylation pattern that differs from the
glycosylation pattern found in the corresponding naturally occurring polypeptide).

35  Although expression of the polypeptide may take place in a Streptococcus, the invention will usually
use a heterologous host for recombinant expression. The heterologous host may be prokaryotic (e.g.

a bacterium) or eukaryotic. It will usually be E.coli, but other suitable hosts include Bacillus subtilis,
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5 of chemistry, biochemistry, molecular biology, immunology and pharmacology, within the skill of

the art. Such techniques are explained fully in the literature. See, e.g., references 228-235, etc.

“GI” numbering is used above. A GI number, or “GenlInfo Identifier”, is a series of digits assigned
consecutively to each sequence record processed by NCBI when sequences are added to its
databases. The GI number bears no resemblance to the accession number of the sequence record.
10  When a sequence is updated (e.g. for correction, or to add more annotation or information) then it
receives a new Gl number. Thus the sequence associated with a given GI number is never changed.

Where the invention concerns an “epitope”, this epitope may be a B-cell epitope and/or a T-cell
epitope. Such epitopes can be identified empirically (e.g. using PEPSCAN [236,237] or similar
methods), or they can be predicted (e.g. using the Jameson-Wolf antigenic index [238], matrix-based
15 approaches [239], MAPITOPE [240], TEPITOPE [241,242], neural networks [243], OptiMer &
EpiMer [244, 245], ADEPT [246], Tsites [247], hydrophilicity [248], antigenic index [249] or the
methods disclosed in references 250-254, etc.). Epitopes are the parts of an antigen that are
recognised by and bind to the antigen binding sites of antibodies or T-cell receptors, and they may

also be referred to as “antigenic determinants”.

20 The term “comprising” encompasses “including” as well as “consisting” e.g. a composition

“comprising” X may consist exclusively of X or may include something additional e.g. X + Y.

The word “substantially” does not exclude “completely” e.g. a composition which is “substantially
free” from Y may be completely free from Y. Where necessary, the word “substantially” may be

omitted from the definition of the invention.
25  The term “about” in relation to a numerical value x is optional and means, for example, x+10%.

Unless specifically stated, a process comprising a step of mixing two or more components does not
require any specific order of mixing. Thus components can be mixed in any order. Where there are
three components then two components can be combined with each other, and then the combination

may be combined with the third component, ezc.

30 Antibodies will generally be specific for their target. Thus they will have a higher affinity for the

target than for an irrelevant control protein, such as bovine serum albumin.

References to a percentage sequence identity between two amino acid sequences means that, when
aligned, that percentage of amino acids are the same in comparing the two sequences. This alignment
and the percent homology or sequence identity can be determined using software programs known in
35  the art, for example those described in section 7.7.18 of ref. 255. A preferred alignment is determined
by the Smith-Waterman homology search algorithm using an affine gap search with a gap open
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bars of data, representing MN titers against A/HIN1 (left) and A/H3N2 (right). The 11 groups, from
left to right, are: RrgB-321 + MF59; RrgB-213 + MF59; influenza alone; influenza + MF59; RrgB-
321 + influenza/MF59; RrgB-213 + influenza/MF59; MF59 alone; influenza + aluminium hydroxide;
RrgB-321 + influenza/aluminium hydroxide; RrgB-213 + influenza/ aluminium hydroxide; buffer.

Figure 2 shows HI titers (GMT, log-2 scale) for the same 11 test groups as Figure 1. Each group has
10 three bars of data, representing MN titers against A/HIN1 (left), A/H3N2 (middle) or B (right).

Figure 3 shows OPKA results (% killing) using the indicated dilution of sera. The lines show data for
six groups and, from top to bottom for the 1/12 dilution, these are: © Prevnar control; A anti-6B
control; ¢ RrgB-321+MF59; A RrgB-321+influenza+MF59; o RrgB-321+influenza+aluminium

hydroxide; and A influenza alone.

15  MODES FOR CARRYING OUT THE INVENTION
Preliminary experiments

6 weeks old BalB/c mice, 8 mice per group, are immunised at days 0, 14 and 28. Compositions are
administered intramuscularly. Mice are then challenged intranasally with the TIGR4 strain of
pneumococcus and are assessed for in vivo protection (mortality) and in vitro protection
20  (opsonophagocytic killing assay). Blood is taken from the mice before the challenge and assessed for

influenza seroconversion.

A first experiment uses 11 groups of mice who receive a pneumococcal immunogen (either 20ug of a
“RrgB triple fusion” protein, and/or 150ug of the ‘Pneumo-3” combination at 50ug per polypeptide),
an influenza immunogen (the Agrippal™ or Fluad™ products at 0.1pg/strain), or a mixture of the

25 two. The compositions are adjuvanted with aluminium hydroxide and a further control group
receives the adjuvant alone. The 11 groups receive immunogens as follows:

RrgB triple fusion + adjuvant

Pneumo-3 + adjuvant

Agrippal™ + adjuvant

30 RrgB triple fusion + Pneumo-3 + Agrippal™ + adjuvant

RrgB triple fusion + Pneumo-3 + adjuvant

Pneumo-3 + Agrippal™ + adjuvant

RrgB + Agrippal™ + adjuvant

Adjuvant

Agrippal™

10. Fluad™

© R N AW
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[ 142] WD2006
4. RrgB triple fusion + Pneumo-3+ Fluad™ + MF59

5. RrgB triple fusion + Pneumo-3+ MF59
6. Pneumo-3 + Fluad™ + MF59

10 7. RrgB triple fusion + Fluad™ + MF59
8. MF59

Functional immunology assays with combination vaccines

Two different RrgB triple fusions, referred to as ‘213’ (SEQ ID NO: 21) or ‘321’ (SEQ ID NO: 15)
are combined with trivalent seasonal influenza vaccine, either unadjuvanted or adjuvanted with either

15 MF59 or aluminium hydroxide. These combinations are used to immunise mice.

Mice are immunized intramuscularly with different combinations of the RrgB triple fusion and
influenza vaccine. Sera from immunised mice are evaluated by influenza hemagglutination inhibition
(HI) and microneutralization (MN) assays, and also in an opsonophagocytosis killing assay (OPKA).
There are 11 groups in total. At day 0 mice receive one of the RrgB triple fusions (20pg) adjuvanted
20  either with MF59 or aluminium hydroxide. Control mice receive MF59 alone or buffer alone. At day
14 mice receive the RrgB triple fusions (20ug) either unadjuvanted or adjuvanted with MF59 or
aluminium hydroxide, and with or without 0.1ug of influenza vaccine. Control mice receive buffer
alone, or influenza vaccine, either unadjuvanted or adjuvanted with MF59 or aluminium hydroxide.

At day 28 mice again receive the same composition as at day 14.

25  For the MN assay, MDCK cells are plated on a 96 well plates at the concentration of 20,000
cells/well. The day after, the mice sera are serially diluted in a 96 well plate and incubated with a
fixed amount of influenza virus (300 TCIDS50/well of each strain) for 1 hour at 37°C. Then the
mixture sera/virus is added to plated MDCK cells in presence of trypsin (1:250 final) and incubated
at 37°C. After an overnight incubation, infected cells are identified with an ELISA-based assay.

30 MDCK cells are fixed with PFA 2%, permeabilized and labeled with a FITC-conjugated anti-M/NP
antibody which is specific for each virus. After 1 hour’s incubation cells are stained with a POD-
conjugated anti-FITC antibody. After 1 hour the POD substrate is added and the absorbance at
450nm is evaluated. The absorbance intensity is directly proportional to the number of infected cells.
The data obtained for each sample dilutions are interpolated with a 4-parameter fitting curve and the

35  MN titers are expressed as the reciprocal of the serum dilution required to reduce infection by 50%.

For the HI assay sera are analyzed singly and results are represented as the geometric mean titer
(GMT). The HI assay is run according to standard procedures using turkey red blood cells. Titers are
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MF59 than with aluminium hydroxide. In general, mice immunized with the combination of

10  influenza vaccine with the ‘321” fusion show HI and MN titers comparable to the influenza vaccine
alone, whereas mice immunized with the combination of influenza vaccine with the ‘213’ fusion
show significantly decreased HI and MN titers against the three seasonal strains. Similar results were

seen with influenza B virus.

Similarly, the OPA assay (Figure 3) shows that antibodies raised against with the combination

15  vaccines have similar killing efficacy to antibodies raised against the RrgB fusions alone. In addition,
the killing was higher for antisera obtained from combinations including the ‘321’ chimera
adjuvanted with MF59.

In conclusion, these preclinical data indicate that combinations of pneumococcal polypeptide
antigens and influenza virus antigens can provide an effective immunization strategy to target lower

20  respiratory tract infections. Improved efficacy using an oil-in-water emulsion adjuvant points
towards this approach being particularly helpful in infants less than 6 months old [165].

It will be understood that the invention has been described by way of example only and modifications

may be made whilst remaining within the scope and spirit of the invention.
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1. An i mmunogeni c conposition conprising (a) an influenza virus inmmunogen
and a pneunococcal inmunogen, (b) a RSV i mmunogen and a pneunococcal

i mmunogenyo@o11(o3d218n i nfl uenza virus i mmunogen, a RSV i rouwnsgamo@iIe a
pneunococcal i mmunogen, wherein the 5pneunococcal i nmunogen conprises at

| east ofé8)pmensrordccal pol ypeptide. 2. The conposition of claiml,

i ncl udi pgojlawosdipasant . 3. The conposition of claim2, wherein the adjuvant
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CLAIMS

1.

AN A

10.

11.
12.
13.

14.

15.

An immunogenic composition comprising (a) an influenza virus immunogen and a
pneumococcal immunogen, (b) a RSV immunogen and a pneumococcal immunogen, or (c) an
influenza virus immunogen, a RSV immunogen and a pneumococcal immunogen, wherein the
pneumococcal immunogen comprises at least one pneumococcal polypeptide.

The composition of claim 1, including an adjuvant.

The composition of claim 2, wherein the adjuvant comprises an oil-in-water emulsion.

The composition of any preceding claim, including a group B streptococcus immunogen.

The composition of any preceding claim, wherein the composition has a unit dose volume of 0.5ml.

The composition of any preceding claim, wherein the influenza virus immunogen comprises
hemagglutinins from a HIN1 influenza A virus, a H3N2 influenza A virus, a B/Victoria/2/87-like
influenza B virus and a B/Yamagata/16/88-like influenza B virus.

A process for preparing the immunogenic composition of claim 1, comprising a step of admixing
two or more of an influenza virus immunogen, a pneumococcal immunogen, and/or a RSV
immunogen, wherein the pneumococcal immunogen comprises a pneumococcal polypeptide.

The process of claim 7, including a step of admixing a GBS immunogen.

The process of claim 7 or claim 8, wherein the process gives a composition with a unit dose
volume of 0.5ml.

A kit comprising (i) a first kit component comprising an influenza virus immunogen and (ii) a
second kit component comprising a pneumococcal immunogen, wherein the pneumococcal
immunogen comprises at least one pneumococcal polypeptide.

The kit of claim 10, wherein the second kit component is in dried form.
The kit of claim 10 or claim 11, wherein the first kit component includes an adjuvant.

The composition or process or kit of any preceding claim, wherein the influenza immunogen is a
split virus vaccine or purified influenza virus surface antigen vaccine including a hemagglutinin
from two influenza A strains (HIN1 and H3N2) and one influenza B strain.

The composition or process or kit of any preceding claim, wherein the pneumococcal
immunogen comprises (a) a first amino acid sequence comprising an amino acid sequence (i)
having at least 75% sequence identity to SEQ ID NO: 1 and/or (ii) consisting of a fragment of at
least 7 contiguous amino acids from SEQ ID NO: 1; (b) a second amino acid sequence
comprising an amino acid sequence (i) having at least 75% sequence identity to SEQ ID NO: 2
and/or (ii) consisting of a fragment of at least 7 contiguous amino acids from SEQ ID NO: 2; and
(c) a third amino acid sequence, comprising an amino acid sequence (i) having at least 75%
sequence identity to SEQ ID NO: 3 and/or (ii) consisting of a fragment of at least 7 contiguous
amino acids from SEQ ID NO: 3.

A method for raising an immune response in a mammal comprising (a) the step of administering
to the mammal an effective amount of the immunogenic composition of any one of claims 1 to 6
or (b) the step of mixing the first and second components of the kit of any one of claims 10 to 12,
and administering a unit dose of the mixed contents to the mammal.
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