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in the S. pneumoniae genome. The instant application presents the results of whole-

genome screens designed to identify the most immunogenic proteins in the S.
pneumoniae genome. Several of the hits from the screen have been shown to protect
against S. pneumoniae colonization in a mouse model. Accordingly, the present

30  disclosure provides, infer alia, certain highly effective vaccines in Streptococcus

pneumoniae. The vaccines may be used therapeutically or prophylactically. The
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Exanple 5. 003 represents a control irrel evant antigen. FIG 4 shows
the concentration of |IL-17 generated by bl ood sanples frommce that were
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with killed, unencapsul ated whole cell S. pneunoni ae, as described in 20
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i ndi cat ed priomainoge)ic dmgmeimaheraf.t oxi n, then chal |l enged with intranasal

adm ni stration of S. pneunoni ae, as described in Exanple 8. 10 |V.Detail ed
Descri pti on A. Spediefpresepodiyflegiir¢ gles paivilled dehedige femdBitibotompsihga S.
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t her eof . Th@%ﬂ%ﬂﬁlﬁ% &F%ﬁpﬁgé%ﬁ%@?fcaél%&rpoéﬁé@ﬁ“@fé@l%ﬂl ?nglnf?ﬁé‘ﬁ’ti de may be
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Locus tag nane. and description Protein. SEQ |

g %aving an amelno aciB sequence comprpsing a%y o? SEQ ID NOS: 14-21 or an

immunogenic fragment thereof.

This application provides, inter alia, a method for treating a subject suffering
20  from or susceptible to S. pneumoniae infection, comprising administering an

effective amount of any of the vaccine formulations described herein.

The present disclosure further provides an immunogenic composition
comprising a pharmaceutically acceptable carrier and two or more polypeptides
having amino acid sequences comprising any of SEQ ID NOS: 1-13 or an

25 immunogenic fragment thereof, wherein at least one of said polypeptides has an
amino acid sequence comprising one of SEQ ID NOS: 1-10 or an immunogenic

fragment thereof.
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No. DNA SEQ I D No. DNA GenBank Accession No. (from March 30, 2010) SP0024 1
NC_003028. 31: 27381- 27878 SP0882 2 NC_003028. 31:831804- 832628 SP0882N 3
24 SP088xowmtiimogse®genous | eader 4 25 WO 2011/ 008548PETTUS20204@40406
Locus tag nane and

III.  Brief Description of the Drawings

FIG. 1 shows the concentration of IL-17 generated by blood samples from
mice that were immunized with the indicated protein(s) and cholera toxin, then
stimulated with killed, unencapsulated whole cell S. pneumoniae, as described in

5 Example 5. The left panel shows the data in scatter format, and the right panel
shows the average and standard deviation for each sample. Immunization group
“All 3” represents animals immunized with a combination of SP2108, SP0148, and

SP1634.

FIG. 2 shows the concentration of IL-17 generated by blood samples from
10 mice that were immunized with the indicated protein(s) and cholera toxin, then
stimulated with a combination of three proteins (SP2108, SP0148, and SP1634), as

described in Example 5.

FIG. 3 shows the number of 8. prneumoniae colonies obtained from a nasal
wash in mice that were immunized with the indicated protein(s) and cholera toxin,
15  then challenged with intranasal administration of S. prneumoniae, as described in

Example 5. 003 represents a control irrelevant antigen.

FIG. 4 shows the concentration of IL-17 generated by blood samples from
mice that were immunized with the indicated protein(s) and cholera toxin, then
stimulated with killed, unencapsulated whole cell S. pneumoniae, as described in

20  Example 6.

FIG. 5 shows the concentration of IL-17 generated by blood samples from
mice that were immunized with the indicated protein(s) and cholera toxin, then

stimulated by the indicated proteins and combination, as described in Example 5.

FIG. 6 shows the number of 8. prneumoniae colonies obtained from a nasal
25  wash in mice that were immunized with the indicated protein(s) and cholera toxin,
then challenged with intranasal administration of S. prneumoniae, as described in
Example 6. The HSV-2 protein ICP47 with the gene name US12 (NP_044543.1,
NC_001798.1; shown in the figure as 003) and ovalbumin (OVA) represent control

antigens.



description Protein SEQ I D No. DNA SEQ I D No. DNA CGenBank Accession No.
(from March 30, 2010) SP0882N wi th exogenous | eader 5 26 SP0148 | acki ng
si gnal sesoencioss4®7 SP0148 incl udi ng signal sequence PCZAIS28RHEWA6 8
NC_003028. 31: 1008420-

FIG. 7 shows the number of S. pneumoniae colonies obtained from a nasal
wash in mice that were immunized with the indicated protein(s) and cholera toxin,
then challenged with intranasal administration of S. pneumoniae, as described in

Example 7.

5 FIG. 8 shows the number of S. pneumoniae colonies obtained from a nasal
wash in BALB/c mice that were immunized with the indicated protein(s) and
cholera toxin, then challenged with intranasal administration of S. pneumoniae, as

described in Example 8.

10 IV. Detailed Description

A. Specific polypeptides and nucleic acids for use in S. preumoniae vaccines

and immunogenic compositions

This application describes S. pneumoniae vaccines that include one or more

of the polypeptides or genes listed in Table 1, or variants or fragments thereof as

15  described below. The vaccine may include a polypeptide that comprises a sequence
of Table 1 or a variant or immunogenic fragment thereof or a polypeptide that
consists of a sequence of Table 1 or a variant or immunogenic fragment thereof.
The DNA and protein sequence of each gene and polypeptide may be found by
searching for the Locus Tag in the publicly available database, Entrez Gene (on the

20  NCBI NIH web site on the World Wide Web, at
www.ncbi.nlm.nih.gov/sites/entrez?db=gene), in the Streptococcus pneumoniae

TIGR4 genome, and the indicated sequences are also included in this application.

Table 1. Immunogenic polypeptides for vaccine formulations

Locus tag name and Protein DNA DNA GenBank
description SEQID | SEQID Accession No.
No. No. (from March 30, 2010)

SP0024 1 - NC_003028.31:27381-
27878

SP0882 2 - NC_003028.31:831804-
832628

SPO882N 3 24 -

SP0882 with exogenous leader | 4 25 -




1010180 SP2108 i ncludi ng signal sequence 9 NC 003028.31:2020750- 2022021
SP2108 | acki ng signal sequence 10 29 SP0641M 11 30 SP0641 12
NC_003028w82020@8480- 2022021 SPO641N 13 31 SP0882 con®emais2012440406

Locus tag name and Protein DNA DNA GenBank
description SEQID | SEQID Accession No.
No. No. (from March 30, 2010)

SPO882N with exogenous 5 26 -

leader

SP0148 lacking signal sequence | 6 27 -

SP0148 including signal 7 28

sequence

SP1072 8 - NC_003028.31:1008420-
1010180

SP2108 including signal 9 - NC_003028.31:2020750-

sequence 2022021

SP2108 lacking signal sequence | 10 29 -

SP0641M 11 30 -

SP0641 12 - NC_003028.31:2020750-
2022021

SPO641IN 13 31 -

SP0882 consensus 14 - -

SPO882N consensus 15 - -

SP0882 consensus with 16 - -

exogenous leader

SPO882N consensus with 17 - -

exogenous leader

SP0148 consensus lacking 18 - -

signal sequence

SP0148 consensus including 19 - -

signal sequence

SP2108 consensus lacking 20 - -

signal sequence

SP2108 consensus including 21 - -

signal sequence

SP1634 22 - NC_003028.31:1534348-
1535421

SP0314 23 - NC_003028.31:287483-
290683

Certain polypeptides of Table 1, and variants thereof, are described in greater

detail below.
1. SP0024 (SEQ ID NO: 1) and variants thereof

5 SP0024 represents a hypothetical protein of 165 amino acids, containing a
conserved carbonic anhydrase domain that extends from amino acid 27 to amino

acid 163. Based on this consensus motif, SP0O024 may be a zinc-binding protein.

-6 -



SP0882N consensus 15 SP0882 consensus wi th exogenous | eader 16 SP0882N
consensus Wi th exogenous | eader 17 SP0148 consensus | acki ng signal
sequence W0 2011808448 consensus i ncl udi ng si gnal sequenceCTAS2018021408
consensus | acki ng signal sequence 20 SP2108 consensus i ncludi ng signal
sequence

In some embodiments, vaccines or pharmaceutical compositions comprising
an S. pneumoniae polypeptide include a polypeptide containing at least 20
consecutive amino acid residues selected from SP0024. The polypeptide may also
be a variant of the at least 20 residue fragment. In certain embodiments, the
5  polypeptide includes no more than 150, 125, or 100 consecutive amino acids from

SP0024.
2. SP0882 (SEQ ID NO: 2) and variants thereof

SP0882 is a conserved hypothetical protein of 274 amino acids. Much of the

protein (amino acids 2-270) forms an esterase or lipase—like region.

10 In some embodiments, vaccines or pharmaceutical compositions comprising
an S. pneumoniae polypeptide include a polypeptide containing at least 20
consecutive amino acid residues selected from SPO882. The polypeptide may also
be a variant of the at least 20 residue fragment. In certain embodiments, the
polypeptide includes no more than 250, 275, 200, 175, 150, 125, or 100 consecutive

15  amino acids from SP0882.

One particular truncation variant named SPO882N consists of the N-terminal
130 amino acids of SP0882, and is shown as SEQ ID NO: 3. SPO882N includes a
region that is particularly well conserved among different serotypes. In certain
embodiments, a polypeptide comprising SPO882 or SPO882N, or an immunogenic
20  fragment of either, also comprises an exogenous leader sequence. The leader
sequence may be, for example, the leader sequence of SP2108. Two exemplary

such polypeptides are SEQ ID NOS: 4 and 5.

Variants of DNA and protein sequences of SPO882 are described, inter alia,
in US Patent Application Publication No. 2009/0215149 and International
25  Applications W02002/077021, WO98/18931, and WO2007/106407. A variant of
SPO882N is disclosed in International Application W0O2008/146164.

Sequence variation occurs at the protein level between different S.
pneumoniae serotypes, and consensus sequences illustrating combinations of
SP0882 sequences from different S. prneumoniae serotypes are provided as SEQ ID

30  NOS: 14-17. Accordingly, in certain embodiments, the vaccine formulation

-7-



21 SP1634 22 NC _003028. 31:1534348- 1535421 SP0314 23

NC 003028. 31: 287483- 290683 Certain pol ypeptides of Table 1, and
vari ant s wbepnsaafgs4ar e descri bed in greater detail bel owPCIAUSEQOA4040SEQ | D
NO 1) and variants thereof 5SP0024 represents a hypothetical protein of
165 am no acids, containing a conserved carbonic anhydrase domai n t hat
extends fromamno acid 27 to amno acid 163. Based on this consensus
moti f, SPOOZbniprigedrepaly@dptide havidg ag amimt @idsequence complibingOdrecoasitidey ment s,
vacci nes or phar maceut | cal conpasitions conprjsing an_ S. Eneurmnl ae

pol ypept i de SirEMieRR BINIepet He%@hmavm%@métfrqgg&gtt OFOE s @ 3¥e ami no
acid residugg .Sg 2@3@?2&3“; @vﬂ{ga?%%%é aam% ALY P &Hﬁﬂéﬁg%@eyn%ﬁm@m%@“ ant

of the at | east ragment. n certain
pol ypepti de 3)ncl udes no nore than 150, 125, or 100 consecutive am no acids

from SP0024. 2.SP0882 (SEQ ID NO 2) and variants thereof SP0882 is a
conserved hypot heXudét a@ﬂ@é@ieﬁc@knE&ﬂn@ﬂifﬂ:@en&@hﬁ@ﬁs MEP088L atdygropided ei n
(am no acids 2-270) fornms an esterase or pase-|j ke region. 10l n _sone

enbodi nent s, 5vEQIHBOB P Rtar v dre i de@sﬁ%@i i tB%eII?HFrﬁP‘ik‘s PHgT BNAS,
neunoni ae

Eong ec u!u ve%ﬁeﬁg&ta%&su Hgkﬁggs@ée %écldtosggﬁ‘%E S%%%@gaéggb&%ﬁ%pé ?@ééptl de may
al so beavarlant of t I ue .fr In certain

enbodi nents, the poI yp %&l%ééﬁﬁslﬁ) ﬁ@ ﬁgnﬁﬁ'r&é‘a{lﬁ ﬁg%éf) 275, 200, 175, 150,
125, or 100 Conseﬁl%tﬁrgt%mlssP(ﬁ iy nz?n(l:fl:(fj‘sAéé?Tns%%rter substrate-binding protein”.

10 Proteins of this class are typically extracellular proteins that interact transiently with
a transmembrane protein complex. Such complexes use energy generated by ATP
hydrolysis to translocate specific substrates across a cell membrane. SP0148 is a
276 amino acid protein that contains a conserved PBPb (periplasmic binding
protein) domain, spanning amino acids 40-246, which is typical of membrane-bound

15  transport complexes. In addition, SBO148 has a bacterial extracellular solute-
binding proteins, family 3 domain which is largely co-extensive with the PBPb
domain and extends from amino acid 40 to 244. In some embodiments, a vaccine or
other composition comprises a truncation mutant of SP0148 comprising or lacking

one or more of said domains and motifs.

20 In some embodiments, vaccines or pharmaceutical compositions comprising
an S. pneumoniae polypeptide include a polypeptide containing at least 20
consecutive amino acid residues selected from SP0148. The polypeptide may also
be a variant of the at least 20 residue fragment. In certain embodiments, the
polypeptide includes no more than 250, 275, 200, 175, 150, 125, or 100 consecutive

25  amino acids from SP0148.

Endogenous SP0148 comprises a putative signal sequence that may direct its
secretion. In some embodiments, a variant of SPO148 that lacks the signal sequence
(SEQ ID NO: 6) is used. The polypeptide of SEQ ID NO: 6 is encoded by the
nucleic acid of SEQ ID NO: 27, although other nucleic acid sequences (including

30  codon-optimized sequences) may be used. SEQ ID NO: 28 encodes the full length

sequence of SPO148 used in the screens herein.
-8-



One particular truncation variant named SPO882N consists of the N-term na
130 am no acids of SP0882, and is shown as SEQ ID NO 3. 5P0882N incl udes a
regi on t o 2061/q08348i cul arly well conserved anong differ eotr/usesioy@es. | n
certain enbodi nents, a pol ypeptide conprising SP0882 or SP0882N, or an

i mmunogeni ¢ 20 fragment of either, also conprises an exogenous | eader
sequence. The | eader sequence may be, for exanple, the | eader sequence of
SP2 108. Two exenypdrainy culkhapivoypriteltere aneniiidtide sb§ncddof$RD138 may
Variants of DNA and protein sequences of 5P0882 are described, inter alia,

in Ius Pat entbeﬁiabmfl ’&H Pdtant BiPPHERt8 T ukbcativn 0¥g- é@@%@Q@%ﬁdUisnPéﬁewaN%na:c 25
t 1, t
élg88;3(2:§ : gn? yﬁz% i nﬁ%n%le%%ﬁg%%mﬁmAﬁﬁgﬁyﬂ%%ﬁ% 61%%l ggqugnce

variation odﬁUﬁ§5§r7the protein |l evel between different S. pneunoni ae
serotypes, and consensus sequences illustrating conbinations of 5P0882
sequences from difdmsent s&uepire iildabhaty sanisihypes ofSPO priseydateatomEQ | D 30
NCS: 14-17. Accordingly, in certain enbodinents, the vaccine fornulation
conpri ses a PUFFPebrraE AE ?f‘éOté(HesaﬁW ﬁ@vsf’@fidw%&léw@%é%ﬁw dPng, or

COﬂSI Stl ng OACCO?(H?glgfln%gl%th %S &76’ Vagélné‘@orlllﬂﬁgffa)g%%ﬂf ﬁsésraagrrent t her EOf
(e.g., in place o pol ypepti g aV|n an am no acl seguence conpri sing
one of SEQ | folyeptide?havi)g arbdxnimb ecicl saqmamcsemupmmeg oenommiqtmg ofli dither efint

vari ants of e provi ded as SEQ NCS:; 24 al t hough. due to
degener acy 1S1C A8 NJoHerer IS Bb G ae MoN R S L (6 i IEHETY <

codon- opphi M 7R ﬁ@é’ﬁ‘d&%ﬁa\ln &RMbAcRNeQeacE B&ﬁgngﬁ%wmsmm NoSRPdA8 (SEQ
ID NO 7) and variants thereof The protel n 5P0148 is nanmed "ABC

transporter,7)substrate-binding protein". 10Proteins of this class are
typically extracellular proteins that interact transiently with a

t ransnmenbr ane protei n SR1IOFR ¢SEQJIXNCe S8yirphé xasiantsehereef gy generat ed by ATP
hydrol ysis to translocate specific substrates across a cell menbrane.
SP0148 is a 276 a&n1002atiockidnetBidaGhdta BNAl@RINMSe @no@Rshavetl PBRD
(periplasm c binding protein) domain, spanning am no acids 40-246, which is
typi cal of rferBRe BBRNA Pmes sl OWér%}Iéﬁékqur?ﬁeéamltlﬁtéPN@BO 148 has a
bacterigly e u | Ut n which is
o gel y do; CERRAED hoRl if SpaBiRGha. BES0E A b AR b TR " 4 R0 o
244. 1In sonanemmoﬂh@mnmgat&wwa&ﬂmmamomnmthKbdon@@ﬂnmuann@ﬁnpﬂmSﬁmuﬁ

truncation of, 5P0148 conprising or g e c of said
domai ns and%ﬁﬁ%m%?% VHE CHH SRAN Wﬂ%"a ]I&r} egboﬁn‘{)%g‘r%ﬁ?gkeutl cal
CONMposI t1 ONgoRYUANI t%g&gorﬁ&a§ M@é&@@l@qm%‘uﬂ@@@&ﬁ%néf@ﬁ%&ﬁ?dr@la@@| ypeptide
containing at |east 20 consecutive am no acid residues selected from

SP0148. The ctmmagjapmgmncte(tem‘y fralrsomine agid\2H8ita3B80.0In tohe anbddemsnts,20 r esi due

fragnen In certai nt s e po nor.e t

b0 5780 hogeine ot SughRripsaoy torit ety B ssl S 2 P aE
5P0148. or 14REIRASRV noPPOL 484 6OMBINL SESmAtiRYt at i ve signal sequence t hat
may direct its secretion. In sone enbodi nents, a variant of 5P0148 t hat

lacks the signal 3egheReRoRERS Paddies B} ha%nfdé&ﬁmafr&%lﬁ&@ t%H@E’éﬂlﬁ%ll‘Pg SEQ I'D
NO 6 is encoded by the nucleic acid of % al t hough' ot her

nucl ei ¢ aci dinseguemeesad paigpapdide @cwe@qm@rpepma cmnzaening etjgesic®s) may be
used. SEQ IDNQ. 28 encodes Lhg, LubleckdRILDSPRTIHCNGE 2, 2R0RAg, u5ed 10 the
25  be a variant of the at least 20 residue fragment. In certain embodiments, the

polypeptide includes no more than 550, 500, 450, 400, 350, 300, 250, 200, 150, or

100 consecutive amino acids from SP1072.
5. SP2108 (SEQ ID NO: 9) and variants thereof

The polypeptide SP2108 is 423 amino acids in length and is alternatively

30  known as MalX, maltose/maltodextrin ABC transporter, or maltose/maltodextrin-
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Variants of the am no acid sequence and nucl eoti de sequence of SP0148 may
be found in U S Patent Application Publication No. 2005/0020813, U. S.

Pat ent NowoO 261130854814 and 7, 504, 110, and Eur opean Pat entCiyskeioatison No.
EP1572868 and EP1855717. 5Consensus sequences illustrating conbi nati ons of
5P0148 sequences fromdifferent S. pneunoni ae serotypes are provided as SEQ
I D NOS: 18 and 19. Accordingly, in certain enbodi nents, the vaccine

fornul ati on Wiedipg psesnaMarh wp €t prodeimh@mimgadds AR 3)ds akbgifiskgueMaE
conprising, or consjsting of, either of SEE'ID NOS: 18-19, or an

i munogeni ¢ Maghshindingdaplasinie) gomajn, IgjaddisiopsSE2198 cpyrippaptande havi ng an
amino acl d SEqHeee haf BRI 7 00rRBR. A sobfet bbb dhes & Blecifb or §ehepP1072 (SEQ
ID NO 8) and variants thereo 5P1072, also known as dnaG is a DNA
pri mase enzywepokiibn camatiyzasrinoatnat motanodf S$H2 1B8ldopprisieg omhocho@ dfows DNA
pol yner ase to.iyitlate DNA. 15replication. A protein of 586 am no acids,
5P1072 cont aPiomAiRy d YiHfSer ved notifs. Beginning at the N-term nus,
amno acids 2 - 96 forma zinc finger domain, the DNA pr.imse catal ytic
core spans ani no [B¢PHs empodimenky thefompasiipphing methedy Resgin call for the use

t opoi soner asg-,Qrgd T I J r.an r mai n
rogi on oxt el rorrgritathoBBl SEhy kB ThENAREL Y RpR GREL B0
vacci ne or qiohgrepidngsertce Q@ OMPIO: dO@sind niaylrcatoded byufarkample5P1072
conpri sing or | acki ong or sgi d domai ns and notifs. In sone
enmbodi ment s, E:Cc‘?cﬁcggc‘:SF 1‘%%%@@8%@@'00@0& tions conprising an S.
pneunoni ae pol ypeptide include a pol ypeptide containing at |east 20
consecutiOve ani ndngeing epbeflignrats. ¥yqcies 8f PRBMIFSIERP MPPREIORLFYPRBYIEe nay

al so 25be a i : . i.du ; ertain
e rhod: ot o 8 bRy Sliad R BRI dofediE (i RBTRBL 1B 2BCLI R T o
300, 250, 2QGOnsetblye anind@Oidoesidesuticvied ArvimnBP2IN8d I hk pohpbptidAiday SHso 5P2108

(SEQ ID NG ,9) and varjants thereo The pol ypeptide 5P2 108 is
423 anino ad”led’sVai“ﬁn‘i%:‘f \Rid 18??&BS%“&J“F&%&F%&“F%@“L?HH&% tsygfiox

mal t ose/ nmal tp&@'ﬁ?&bﬁ&é‘in@ﬁ@est KARSRALLEAE0, 350 B0t 05®/208! 156X 10 Pmnsedatipdi ng
protein. Mich of the protein (amno acids 3-423) is classified as a Mal E

( Mal t osd-bi rdiing agds frpma$tAle$. domai n. I n addition, SP2108 contains a signal
sequence that directs its secretion. In some enbodi nents, a vaccine or
ot her conposi ti orCasapui segeaces illiusaatingeombihaitins of SBPRIEqoarps freinng one or

nmore of 5sai d _donmains and notifs. I o] ebodinents, the
conposi t i on_sdq%f?fanh%f%wré affepraviied a7 PERJP NS B w e Sp st ant that
I acks the signaldim&ayenceccihRifSimyikitAton %§ﬁ§?&§ﬁﬂhﬁ@h9§n§ghﬁﬁﬁﬁi'de

sequence SEQ I D NO 10 and may be encode of exanple, a nucleic acid
accor di ng t ocBE@qhddchOPmPdsing Qirrosostmgarthothenreh$EQ M@ nAE2 bror an

phar maceut i cal conposi.ti ons co i sin n S eu i ae pol ypeptide, include
5 pol ypadt i dBmeiREtn agnar (st (2o ¥ aRe 8Lt PP dssuBeah ARt

sel ect ed frQ@?ﬁﬁ@eé&ﬁpﬁﬁh@oﬂﬂhwﬂﬁgtbQﬁj@ﬁwoﬁﬂﬁp be a variant of the at

| east 20 residue fragnent. In certain enbodi nents, the pol ypeptide includes

no more than 400, 350,541 (S5O 117Q0: 13P8nd PhridiH thGRsECU | ve 15 ani no
acids from 5P2108.

At 2144 amino acids in length, SP0641 is also known as PrtA, a cell wall-
associated serine protease. Full-length SPO641 contains a number of conserved
25  motifs: the PA_2 motif, extending between amino acids 485 and 597, which may
form a protein binding surface; the Fn3-like domain (amino acids 800 — 939); and
two predicted catalytic domains of the S8 C5a type located at amino acids 226 — 449
and 639 —777. In some embodiments, a vaccine or other composition comprises a
truncation mutant of SP0641 comprising or lacking one or more of said domains and

30  motifs.
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Consensus sequences illustrating conmbi nati ons of 5P2 108 sequences from
different serotypes are provided as SEQ ID NOS: 20 and 21. Thus, in certain
enbodi menwe,20tiesssacci ne formul ati on conpri ses a pol ypepCras26iawings an

am no aci d sequence conprising, or consisting of, either of SEQ I D NCS:
20-21, or an 20 i mmunogeni ¢ fragnment thereof (e.g., in place of a

pol ypepti de having an am no acid sequence conprising one of SEQ ID NCS: 9
or 10). 6.SP0641 I S&fRk eRbdImehi) vadtihey ar prditracdiie tle@inpdbitidhddorapiisite aci ds
in length, 5P0641 is also known as PrtA a cell wall- associated serine
prot ease. FiNS: PEAGIM GHRBYPEPESHNGTUSS aPokneplde gmtaining atlgad 285 notifs: the
PA 2 notif, i am I 4 d 1€ rma
prot ei n bindi n%e%g%?%g@?%t Zg%ﬁﬁ?gsﬁl eg&gg%gf %5(26}2] r@gﬁg}%b %%Olﬁ?y%%g); and
two predi ct dat acatiahtydfithe atdpmit A8 roidueHmgB8nCla ceptpie chbodingeht@theam no aci ds

226 - 449 and,639 .- 777. |In sone e i t Y i

composi t Pon REBEPYLE Bk TnRais i Raiaap0 P0s B 260 DRI 8 0. ki ng
one or nore @) SRlLuGRIBHIG a8RY FBRTOPOGAS In some enbodi ments,
vacci nes or pharmaceutical conpositions conprising an S. pneunoni ae

pol ypepti de incl Y/ i [y j.ye am no
aci d residues sellgeg%agld&? %rot%ﬂ%%%%ﬁliﬁ%ﬁgdfp@g@ gﬁgﬁa&ggét&ﬁég% 'gf)b%glgsl%{céhri ant
of the at | ehspolgfeptidsiddsigndtedafiPEAtlN (SEQCEY N&I: A3 podmedtsneg b $ antitmeacids

5pol ypepti de includes no nore. n_ 1000, 900, 800, 7 00, 500, 400, 300,
200, or 100 OGO STt e LSS O_f%%t)@%r't%?lﬁg her
truncati@n RdjRBiSo SPOSNRP &hdBie@ofGink o HRRR ackRI686NISBIRE SPOANS lies .
pol ypepti de desi gnated SPO641IN (SEQ ID'NO. 13) consists of 661 ami no acids
cor r espondi rthe 648 weridno reppdoricppded By thegamcathn Weiaet SRG6dS MofSESPUBND: Roughl y
10 adj acent 1t1§> 5P0641N (and corresponding to am no acids 686-1333 of
5P0641) lies the 648 residue region captured by the truncation vari ant
5P0641M (SEQ I D NO. . 11). Vari ants .of 5P064 re disclosed in, for
exanpl e, U.S. Pat¥ agts?@_SP&)?%bge%?os& Byé?rc?é‘ﬁfnpgnb'%l)f??,tsl , as well as
| nternati onal 33901ld, 6355 082, W0/ 106 738 yell as IntermiEfdnh DA PPRatidP and 31

di spl ay the DNA'sequences of 5P0641M and 5P0641N, respectively, although
due to dégen¥OROL6I7B8.t he genetic code, other DNA sequences (including
codon-opti m zed sequences) coul d encode 5P0641. 20Pol ypepti des honol ogous
to the pol ypepti ddQ dibd NSl 3@sandl 3d nlis p2ay( the DNeX atrpicaces DPODRE4 INIEB2, 0882N,
0148 with or_w t hout a signal sequence, 1072, 5P1028 wi.th or wt t a

si gnal s_equeﬁ?ggé,ﬂﬁﬁ@mPVﬂgpoeé@m%@ ¢ BPGBATRICY MRy eaﬁe%“‘b‘é’dﬁs%tgneri Wthe
conposi ti On%eaaﬂéﬁpéﬁe(tiﬁl@%n@bé&h%ﬁ%'i@f s%hﬂenc_éé)%ﬂ]d%@édesﬁlf(%wi‘fs of S.
pneunoni ae contain nunerous nutations relative to each other, and sonme of
these 25result different protein sequences between the different strains.
One of skill in the art may readily substitute an am no acid sequence, or a
portion thereof, wth t.he honol ogous . .anm no acid ence a different
e oheurini ae st e ARSI R PR LS SR THERT Reh 2 S50 ces

I nunogeni ¢ dxampReBPOGRIS 0882, DSSIN | a8 twil 0o withwtr a Sigkal s8§¥ncO9AW720r 99. 5%

identity to the gol‘ pepti des of Tables 1 and 2 or an 30 im’runogeni c
fragment t heYRd@RS wiBrastwWiBout ¢ signal se@ienahp PRed L oE§o¢ BMdeistRiio4eNE mayar i ant s

f the pol ' i j A e
of the po ypa?s}?).tl%eqﬁgd ﬁ{]thz%&lnﬁ8m&or?s.na(iild%net]i;odsgdlsclots&gPérgﬁq.a Iﬁ{ﬂglﬁﬁllag@%[%bﬂft ©

vacci ne conpositions herern conprise a fragnen apro e 1 or
2 (for exand. enednmagaediingiohuBE0 dutsbion s 82qtivERo 88N th& SIS nw dfitheae
wi t hout si gnal ?equence,, SP1072, SP1028 vvi-%h or w t hqut

) i |
sequenc@% spoBUtditfespERrelgin sHaugssRafEen e Widrsn ey ﬁ%‘ﬁtog ,Sﬁlltﬂﬁrqghe

appl i cation g rB%fYéaQﬁfLs&HsH&@ca&ﬂ %in%%ﬁ%&uén‘&étor%r&rt%rpt‘ﬁgrebf‘ witiéBe L O the
pol ypepti de of Table or 2 (for exanple, one of SEQ ID NOS: 1-13). For
exanpl e, t héywmmggduaahimat aaibsiquene, framvo diffieres,S. poairmorfidevsrairt. dn,cegaint went y

am no acids fromagne or. both termni. | nternai del.etions,, .e. of 1-10,
11120, 21- 3PS 315 APUSHTOILPIGIE Mg Ro e POl ity 16350 00%:
95%, 97%, 98%, 99%, or 99.5% identity to the polypeptides of Tables 1 and 2 or an
30 immunogenic fragment thereof. Serotypic variation may be used to design such

variants of the polypeptides of Tables 1 and 2.
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In certain enbodi nents the vaccine fornul ati on conprises one or nore 10
pol ypepti des having an am no aci d sequence conprising, or consisting of,
any of SBQOID1INOsE4814-21. I n certain enbodi nents, the fPagmsne10i0$0486
truncated fragnent of any of SEQ ID NOS: 14-21 wherein from 1-5, 1-10, or
1-20 am no acid residues are renoved fromthe N-term nus, Ctermnus, or
both. In certain enbodi nents, the fragnent is a truncated fragnent of any
of SEQ I D NCs: 14n3&mwambeﬂﬂmefnmmekfa&anawﬁpml(ﬁsihdreﬁresdrdptm adfi g niicdoV ed
fromthe N—tern1nus C-term nus, I nstance, am no acid

resi dues may’ FaprotamgRfdbler b ?eéfehe@mnlfhéraﬂmeawrﬂf §EQO%§P@8%%§#P%%%N
resul ting i mepiRg Qi JWthtont 29 5@% g%,%prlgﬁ dg388 &‘/FEH\()?% hblk E@Qg@' on to
| de e

t hose nucleic acids and pol ype escribed in Tab ove
appl i cati on safpsmcpriidiod &sSHOGHUMO gebP@4d dixp bssdnmaasbddiatnts rtbisagplictien or
nes listed.in TabI 1 and/ le 2, or

S et o5or e Bar R R muBhIER R b T B aidede A pomral el bl DPER o)

sequence of (@jGRaGpREcAE FHOIBINDIERY1DE HopuinhY, tﬁ@}aﬁlﬁmd%ﬁ af Blost iR, Locus
Tag in the publicly avail abl e database, Entrez Gene, descri bed above. 25

Tabl e 2. | mtundlyeni foupfiotdemritdery iafriieiadids femrmne anblothmrgems dneemé Locus

tag nanme Profei.n accessi,o e cession n nber from Ma

2010) smsnffe%,&’l?‘?%é@o’.“?1@;3@%2@'% 2 S0sE N0 s %Bf%%‘%m}ik%f’wm 1
NC_003028. 31: clS%\QZZ-.lS%Z%% SP2106 AAK76165.1 NC 003028 31:¢c2018657

- 2016399 SP1473 ARKFEYBPIPO f‘@t‘)séé%acﬁnecf%%%%ﬁn 9TBRH T OKPEH8 CAAK74757. 1

10 polypeptides having an amino acid sequence comprising, or consisting of, any of
SEQ ID NOS: 14-21. In certain embodiments, the fragment is a truncated fragment
of any of SEQ ID NOS: 14-21 wherein from 1-5, 1-10, or 1-20 amino acid residues
are removed from the N-terminus, C-terminus, or both. In certain embodiments, the
fragment is a truncated fragment of any of SEQ ID NOS: 14-21 wherein from 1-10

15  amino acid residues are removed from the N-terminus, C-terminus, or both. For
instance, 10 amino acid residues may be removed from each of the N-terminus and

C-terminus resulting in a protein with 20 amino acid residues removed.

In addition to those nucleic acids and polypeptides described in Table 1
above, this application also provides immunogenic compositions that include one or
20  more of the polypeptides or genes listed in Table 1 and/or Table 2, or variants or
fragments thereof as described herein. The DNA and protein sequence of each gene
and protein may be found by searching for the Locus Tag in the publicly available

database, Entrez Gene, as described above.

25  Table 2. Immunogenic proteins identified in human and mouse screens

Locus tag Protein accession | DNA accession number (from
name number March 30, 2010)

SP1574 AAK75660.1 NC_003028.3I:c1481367-1480609
SP1655 AAK75734.1 NC_003028.31:c1557922-1557230
SP2106 AAK76165.1 NC_003028.31:c2018657-2016399
SP1473 AAK75567.1 NC_003028.3I:c1386534-1386277
SP0605 AAK74757.1 NC_003028.31:571604-572485
SP1177 AAK75286.1 NC_003028.3l:c1115580-1115317
SP0335 AAK74510.1 NC_003028.31:306559-306876
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NC 003028. 31: 571604-572485 SP1177 AAK75286.1 NC 003028. 31:¢1115580-1115317
SP0335 AAK74510.1 NC _003028. 31: 306559- 306876 Locus tag nanme Protein
accessi orwourntigsiBIA accessi on nunber (from March 30, 2@L0)USSHOROGI06

AAK75031.1 NC_003028. 31: c859160- 859029 SP1828 AAK75901.1
NC_003028. 31: c1740010- 1739000 SP2157 AAK76211.1
NC_003028. 31: c2072146- 2070995 SP1229 AAK75335.1

NC_003028. JIL.¢chs ¢3388-| Ibieid dc&ddion8 \AANAIRBEssion number (from
name number March 30, 2010)
SP0906 AAK75031.1 NC_003028.31:c859160-859029
SP1828 AAK75901.1 NC_003028.31:c1740010-1739000
SP2157 AAK76211.1 NC_003028.31:c2072146-2070995
SP1229 AAK75335.1 NC_003028.31:c1163388-1161718
SP1128 AAK75238.1 NC_003028.31:1061773-1063077
SP1836 AAK75909.1 NC_003028.31:1746104-1746280
SP1865 AAK75937.1 NC_003028.31:c1772987-1771923
SP0904 AAK75029.1 NC_003028.31:c858126-857311
SP0O765 AAK74903.1 NC_003028.31:724170-725207
SP1634 AAK75714.1 NC_003028.31:1534348-1535421
SP0418 AAK74581.1 NC_003028.31:396692-396916
SP1923 AAK75991.1 NC_003028.31:c1833311-1831896
SP1313 AAK75991.1 NC_003028.31:c1833311-1831896
SP0O775 AAK74913.1 NC_003028.31:731798-732070
SP0314 AAK74491.1 NC_003028.31:287483-290683
SP0912 AAK75037.1 NC_003028.31:864707-865465
SP0159 AAK74341.1 NC_003028.31:c157554-156292
SP0910 AAK75035.1 NC_003028.31:863462-863734
SP2148 AAK76205.1 NC_003028.31:2062144-2063373
SP1412 AAK75510.1 NC_003028.31:¢1332393-1331605
SP0372 AAK74539.1 NC_003028.31:350268-350597
SP1304 AAK75407.1 NC_003028.31:¢1232491-1232390
SP2002 AAK76069.1 NC_003028.31:c1906183-1905446
SP0612 AAK74764.1 NC_003028.31:579708-579806
SP1988 AAK76055.1 NC_003028.31:c1892598-1890565
SP0484 AAK74643.1 NC_003028.31:465572-466402
SP0847 AAK74978.1 NC_003028.31:794144-795202
SP1527 AAK75616.1 NC_003028.31:c1439494-1437536
SP0542 AAK74699.1 NC_003028.31:515940-516059
SP0441 AAK74602.1 NC_003028.31:414869-415057
SP0350 AAK74523.1 NC_003028.31:323990-324625
SP0014 AAK74207.1 NC_003028.31:14450-14929
SP1965 AAK76032.1 NC_003028.31:c1873279-1873073
SP0O117 AAK74303.1 NC_003028.31:118423-120657
SP0981 AAK75102.1 NC_003028.31:927115-928056
SP2229 AAK76277.1 NC_003028.31:c2148627-2147602
SP2136 AAK76194.1 NC_003028.31:c2048521-2046656
SP1179 AAK75288.1 NC_003028.31:1116230-1118389
SP1174 AAK75283.1 NC_003028.31:c1110717-1108258
SP2216 AAK76264.1 NC_003028.31:¢2136445-2135267
SP1393 AAK75491.1 NC_003028.31:1316756-1318027
SP0641.1 Amino acids 28 - Nucleotides 603976-606910 of

1006 of NC_003028.3
AAK74791.1
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NC_003028. 31: 1061773- 1063077 SP1836 AAK75909.1 NC_003028. 31:1746104- 1746280
SP1865 AAK75937.1 NC_003028. 31:c1772987-1771923 SP0904 AAK75029. 1
NC_003028w0B2nr1@H886- 857311 SPO765 AAK74903. 1 NC_003028 P8T/US2610/0004625207
SP1634 AAK75714.1 NC_003028. 31: 1534348- 1535421 SPO418 AAK74581.1

NC_003028. 31: 396692- 396916 SP1923 AAK75991.1 NC_003028. 31: c1833311-1831896
SP1313 AAK75991.1 NC 003028. 31:c1833311-1831896 SP0775

10

15

20

25

Locus tag Protein accession | DNA accession number (from
name number March 30, 2010)

(which is full-

length SP0641)
SP1384 AAK75482.1 NC_003028.31:c1309464-1308967
SP2032 AAK76097.1 NC_003028.31:c1939994-1938321

Typically, the polypeptides present in compounds of the invention are
immunogenic, either alone or as a variant, which includes polypeptides fused to
another polypeptide or mixed with or complexed to an adjuvant. Variants also
include sequences with less than 100% sequence identity, as described herein. In
certain embodiments, an antigen of Table 1 or 2 is provided as a full length
polypeptide. In addition, one may use fragments, precursors and analogs that have

an appropriate immunogenicity.

These polypeptides may be immunogenic in mammals, for example mice,
guinea pigs, or humans. An immunogenic polypeptide is typically one capable of
raising a significant immune response in an assay or in a subject. For instance, an
immunogenic polypeptide may increase the amount of IL-17 produced by T cells.
The 1L-17 assay described in Examples 1-4 is an example of an assay that may be
used to identify an immunogenic polypeptide. Alternatively, an immunogenic
polypeptide may (i) induce production of antibodies, e.g., neutralizing antibodies,
that bind to the polypeptide (i1) induce Tyl immunity, (iii) activate the CD8+ CTL
response, for example by increasing CD8+ T cells and/or increasing localization of
CD8+ T cells to the site of infection or reinfection, (iv) induce Tyl7 immunity,
and/or (v) activate innate immunity. In some embodiments, an immunogenic
polypeptide causes the production of a detectable amount of antibody specific to that

antigen.

In certain embodiments, polypeptides have less than 20%, 30%, 40%, 50%,
60% or 70% identity to human autoantigens and/or gut commensal bacteria (e.g.,
certain Bacteroides, Clostridium, Fusobacterium, Eubacterium, Ruminococcus,
Peptococcus, Peptostreptococcus, Bifidobacterium, Escherichia and Lactobacillus
species). Examples of human autoantigens include insulin, proliferating cell nuclear

antigen, cytochrome P450, and myelin basic protein.
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AAK74913.1 NC_003028. 31: 731798- 732070 SP0314 AAK74491.1

NC_003028. 31: 287483- 290683 SP0912 AAK75037.1 NC_003028. 31: 864707- 865465

SP0159 AAK0O48111008548IC_003028. 31: c157554- 156292 SP0910 AARCIAB2011/040406

NC_003028. 31: 863462- 863734 SP2148 AAK76205.1 NC_003028. 31:2062144- 2063373

SP1412 AAK75510.1 NC_003028. 31: c1332393- 1331605 SP0372 AAK74539. 1

NC_003028. 31: 350268- 350597 SP1304 AAK75407.1 NC_003028. 31: c1232491-1232390
The present disclosure provides, for example, a vaccine formulation

comprising a pharmaceutically acceptable carrier and one or more polypeptides
having an amino acid sequence comprising any of SEQ ID NOS: 1-11 or an
immunogenic fragment thereof, and optionally further comprising a polypeptide
5 having an amino acid sequence comprising either of SEQ ID NOS: 12 or 13 or an
immunogenic fragment thereof. In certain embodiments, the vaccine formulation
comprises at least two different polypeptides having an amino acid sequence
comprising any of SEQ ID NOS: 1-13 or an immunogenic fragment thereof, wherein
at least one of said polypeptides has an amino acid sequence comprising one of SEQ
10 ID NOS: 1-10 or an immunogenic fragment thereof. Here, the term “different”
signifies that each of said two peptides originates from a different sequence selected
from SEQ ID NOS: 1-13.
The vaccine formulation may also comprise one or more polypeptides having
an amino acid sequence consisting of any of SEQ ID NOS: 1-11.
15 In some embodiments, the vaccine formulation comprises at least two
polypeptides, each polypeptide belonging to a different group of (i)-(vi): (i) SEQ ID
NO: 1 or an immunogenic fragment thereof, (i) one of SEQ ID NOS: 2-5 or an
immunogenic fragment thereof, (iii) one of SEQ ID NOS: 6-7 or an immunogenic
fragment thereof, (iv) SEQ ID NO: 8 or an immunogenic fragment thereof, (v) one
20  of SEQ ID NOS: 9-10 or an immunogenic fragment thereof, and (vi) one of SEQ ID
NO: 11-13 or an immunogenic fragment thereof. Examples of such combinations
are listed below:
SEQ ID NO: 1 and SEQ ID NO:
SEQ ID NO: 1 and SEQ ID NO:
25 SEQ ID NO: 1 and SEQ ID NO:
SEQ ID NO: 1 and SEQ ID NO:
SEQ ID NO: 1 and SEQ ID NO:
SEQ ID NO: 1 and SEQ ID NO:
SEQ ID NO: 1 and SEQ ID NO:
30 SEQ ID NO: 1 and SEQ ID NO:
SEQ ID NO: 1 and SEQ ID NO: 10
SEQ ID NO: 1 and SEQ ID NO: 11

SEQ ID NO: 1 and SEQ ID NO: 12
SEQ ID NO: 1 and SEQ ID NO: 13

O 0~ ON WD

35
SEQ ID NO: 2 and SEQ ID NO: 6
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SP2002 AAK76069. 1 NC 003028. 31: ¢c1906183-1905446 SP0612 AAK74764.1
NC 003028. 31: 579708-579806 SP1988 AAK76055.1 NC 003028. 31:¢c1892598- 1890565
SPO484 AAKG26dA0854BIC 003028. 31: 465572- 466402 SP0847 AAKPEINB2010/040406
NC 003028. 31: 794144- 795202 SP1527 AAK75616.1 NC 003028. 31:¢c1439494- 1437536
SP0542 AAK74699. 1 NC 003028. 31:515940- 516059 SPO441 AAK74602.1
NC 003028. 31: 414869- 415057 SP0350 AAK74523.1
SEQ ID NO: 2 and SEQ ID NO: 7
SEQ ID NO: 2 and SEQ ID NO: 8
SEQ ID NO: 2 and SEQ ID NO: 9
SEQ ID NO: 2 and SEQ ID NO: 10
5 SEQ ID NO: 2 and SEQ ID NO: 11
SEQ ID NO: 2 and SEQ ID NO: 12
SEQ ID NO: 2 and SEQ ID NO: 13

SEQ ID NO: 3 and SEQ ID NO: 6
10 SEQ ID NO: 3 and SEQ ID NO: 7
SEQ ID NO: 3 and SEQ ID NO: 8
SEQ ID NO: 3 and SEQ ID NO: 9
SEQ ID NO: 3 and SEQ ID NO: 10
SEQ ID NO: 3 and SEQ ID NO: 11
15 SEQ ID NO: 3 and SEQ ID NO: 12
SEQ ID NO: 3 and SEQ ID NO: 13

SEQ ID NO: 4 and SEQ ID NO: 6
SEQ ID NO: 4 and SEQ ID NO: 7
20 SEQ ID NO: 4 and SEQ ID NO: 8
SEQ ID NO: 4 and SEQ ID NO: 9
SEQ ID NO: 4 and SEQ ID NO: 10
SEQ ID NO: 4 and SEQ ID NO: 11
SEQ ID NO: 4 and SEQ ID NO: 12
25 SEQ ID NO: 4 and SEQ ID NO: 13

SEQ ID NO: 5 and SEQ ID NO: 6
SEQ ID NO: 5 and SEQ ID NO: 7
SEQ ID NO: 5 and SEQ ID NO: 8
30 SEQ ID NO: 5 and SEQ ID NO: 9
SEQ ID NO: 5 and SEQ ID NO: 10
SEQ ID NO: 5 and SEQ ID NO: 11
SEQ ID NO: 5 and SEQ ID NO: 12
SEQ ID NO: 5 and SEQ ID NO: 13
35
SEQ ID NO: 6 and SEQ ID NO: 8
SEQ ID NO: 6 and SEQ ID NO: 9
SEQ ID NO: 6 and SEQ ID NO: 10
SEQ ID NO: 6 and SEQ ID NO: 11
40 SEQ ID NO: 6 and SEQ ID NO: 12
SEQ ID NO: 6 and SEQ ID NO: 13

SEQ ID NO: 7 and SEQ ID NO: 8
SEQ ID NO: 7 and SEQ ID NO: 9
45 SEQ ID NO: 7 and SEQ ID NO: 10
SEQ ID NO: 7 and SEQ ID NO: 11
SEQ ID NO: 7 and SEQ ID NO: 12
SEQ ID NO: 7 and SEQ ID NO: 13



NC_003028. 31: 323990- 324625 SP0014 AAK74207.1 NC_003028. 31: 14450- 14929
SP1965 AAK76032.1 NC_003028. 31:c1873279-1873073 SP0117 AAK74303.1
NC_003028w0BLnh1®45a8- 120657 SP0981 AAK75102.1 NC_003028. BLTARZMH4BBE8056
SP2229 AAK76277.1 NC_003028. 31:¢c2148627-2147602 SP2136 AAK76194.1
NC_003028. 31: c2048521- 2046656 SP1179 AAK75288. 1

NC_003028. 31: 1116230- 1118389 SP1174 AAK75283.1

NC:003028. 31:¢1110717-1108258 5P2216
: 8 and SEQ ID NO: 9

10

SEQ ID NO
SEQ ID NO
SEQ ID NO
SEQ ID NO
SEQ ID NO

SEQ ID NO
SEQ ID NO
SEQ ID NO

: 8 and SEQ ID NO:
: 8 and SEQ ID NO:
: 8 and SEQ ID NO:
: 8 and SEQ ID NO:

: 9 and SEQ ID NO:
: 9 and SEQ ID NO:
: 9 and SEQ ID NO:

10
11
12
13

11
12
13

SEQ ID NO: 10 and SEQ ID NO: 11
SEQ ID NO: 10 and SEQ ID NO: 12
SEQ ID NO: 10 and SEQ ID NO: 13
15
In certain embodiments, the vaccine formulation comprises at least three
different polypeptides having an amino acid sequence comprising any of SEQ ID
NOS: 1-13 or an immunogenic fragment thereof, wherein at least one of said
polypeptides has an amino acid sequence comprising one of SEQ ID NOS: 1-10. In
20  certain such embodiments, the vaccine formulation comprises at least three
polypeptides, each polypeptide belonging to a different group of (i)-(vi): (i) SEQ ID
NO: 1 or an immunogenic fragment thereof, (i) one of SEQ ID NOS: 2-5 or an
immunogenic fragment thereof, (iii) one of SEQ ID NOS: 6-7 or an immunogenic
fragment thereof, (iv) SEQ ID NO: 8 or an immunogenic fragment thereof, (v) one
25  of SEQ ID NOS: 9-10 or an immunogenic fragment thereof, and (vi) one of SEQ ID
NO: 11-13 or an immunogenic fragment thereof. Examples of such combinations

are listed below:

30

35

40

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

2, and SEQ ID NO:
2, and SEQ ID NO:
2, and SEQ ID NO:
2, and SEQ ID NO:
2, and SEQ ID NO:
2, and SEQ ID NO:
2, and SEQ ID NO:
2, and SEQ ID NO:

3, and SEQ ID NO:
3, and SEQ ID NO:
3, and SEQ ID NO:
3, and SEQ ID NO:

-17 -



AAK76264.1 NC _003028. 31: c2136445- 2135267 5P1393 AAK75491.1

NC_003028. 31: 1316756- 1318027 5P0641.1 Amino acids 28 - 1006 of AAK74791.1
Nucl eot i dwe 260385@8606910 of NC 003028.3 - 13 - LoCcuPCrAS201a/0804B% ot ei n
accessi on nunmber DNA accessi on nunber (from March 30, 2010) (which is

full -l ength SP0641) SP1384 AAK75482.1 NC _003028. 31: c1309464- 1308967 SP2032

AAK76097.1 NC_003028. 31: c1939994- 1938321

10

15

20

25

30

35

40

45

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:
1, SEQ ID NO:
1, SEQ ID NO:

1, SEQ ID NO:

3, and SEQ ID NO:
3, and SEQ ID NO:
3, and SEQ ID NO:
3, and SEQ ID NO:

4; and SEQ ID NO:
4; and SEQ ID NO:
4; and SEQ ID NO:
4; and SEQ ID NO:
4; and SEQ ID NO:
4; and SEQ ID NO:
4; and SEQ ID NO:
4; and SEQ ID NO:

5; and SEQ ID NO:
5; and SEQ ID NO:
5; and SEQ ID NO:
5; and SEQ ID NO:
5; and SEQ ID NO:
5; and SEQ ID NO:
5; and SEQ ID NO:
5; and SEQ ID NO:

6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:

7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:

8; and SEQ ID NO:
8; and SEQ ID NO:
8; and SEQ ID NO:
8; and SEQ ID NO:
8; and SEQ ID NO:

9; and SEQ ID NO:
9; and SEQ ID NO:
9; and SEQ ID NO:

10; and SEQ ID NO: 11
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9

10
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Typically, the pol ypeptides present in conpounds of the invention are

i nmunogeni c, either alone or as a variant, which includes pol ypeptides
fused to woabtemsisl ypepti de or m xed with or conpl exedPCo/usroladioso@nt .
Variants al so 5include sequences with | ess than 100% sequence identity, as
described herein. In certain enbodi nents, an antigen of Table 1 or 2 is
provided as a full |length pol ypeptide. In addition, one may use fragnents,
precursors and arsi@@s NMat, SEQ/E NO: dppaBEQ@TE NOmMMnogeni city. These

pol ypeptides may $EQ IMRMOQSEQEID NOTE0N@ISSED o Noxargpl e mice, 10 gui nea
pigs, or humans. An inmmunogenic polypeptide is typically one capable of

rai sing a signi f'WE'NW%E@ﬁ? Q- hﬂH@EQQEW @r in a subject. For
i nstances an | 6n§1¥d$ E he amount of |L-17
e ;s' o TS
pol ypepti de. Eﬁ g 3{8 tide may (i) induce
producti on of ant E&)HP@E) 2'eS QH%N@c paf“i‘dﬁlfﬂ b ies, that bind to the
pol ypeptide (ii) YHAURNCHA SERAIMNG 6: pid $5QABNQat® the CDB+ CTL response,
for exarPle by increasing CD8+ T cells and/or increasing |ocalization of
CD8+ T cells to t3) $OMNO:GX, SEQf BrNOoA; ard $EQADE®i ®n, (iv) induce TH17

i mmunity, and/ or SBQ INONVASEQ INANCe 7t andBIEQYD NO: $onme enbodi nents, an

i mmunogeni ¢ 20 pB@PEPNOIL, SRISES NG, QrEcDSilEQtIDCNOOIOG det ect abl e anount of
anti body speci fi Ggr® b MaD: 2R NO: 7; and gprN@i  enbodi ment s,

pol ypeptjisdes havesg® §I§}\;éla213% D ?ﬂ@)/‘ﬂ A&E{’;SE QPHNGOPs Or 70% i dent i ty to
human aut oant i gerﬁ(?vggl\% E qbll@o(% g., certain

Bact er oi des, 0s uso acteri Um acterium Rum nococcus,

25Pept ococcus, | Escheri chia and

Lact obaci | | us sp ]LSEBIPB ﬁlﬁﬁgggtt[@ n%)ens i ncl ude insulin,
proliferating celYE Qﬁ |1\H%[r2 2 NO: §y? » and nyelin basic

prot ei n20 The pr /D HQA. SEQ ﬁb@r é@sSE@ép l\éQa a vacci ne

fornul ation conprsmi@l\é()pﬂqéﬁﬁﬂaﬂkuﬂ 6aan®SIéQd@d‘ﬂ@bl carri er and one or
nmore pol ypept i desSHEAUD N :ah Skkd HbN&k 8daskei@APeN@ohpri si ng any of SEQ I D
NCS: 1-11 or an imunogenic fragnment thereof, and optionally further

conpri sing a pol yYrEpth t:2, &8¢ MyNan samd$E@IDANGeruence conprising either
of SEQ b NCS: 1Zmp 1133\1(35”2 3EQ MNR9emESEQapeOt 14 hereof . In certain
embodi nents, the y@&§eh R fOKEE B Nej oC PSSP Nb: | £ast two different

pol ypepti des havi ng an ami no acid sequence corrprl sing any of SEQ I D NGCS:

1-13 or an |m*run%g§@hs_l\fd _ 6%(3 an ?l')rN@t | east one of said

FRETAPT ﬂe?m?ﬁﬁ i ; ﬁf&%@ IR pre of S50 10 10 Nos:
signifi &8 t hat e ' EQIRN@Es!% r om a different
sequence sel ected from SE | D NCS: 1- 13 The vaccine fornul ati on may

al so conprise oned IRDHE HSE(HEP N €5 abYEQIDANOa%i no aci d sequence

consi sting of anyS) IISEQ:1DSHQED INOL ©; akbSIQIbMEOedbodi nents, the vacci ne
formul ati on conprSE@ID NO:I 28FQ I oL ypePEQIBINOeHEh pol ypepti de bel ongi ng
to a dif3serent grsR@IDNG:3,-SEQ ID NO: b; SRSEQINHOL1 Pr an i mmunogeni c
fragment thereof ,sg® iD N3, BF PN SEOIDANOAM | munogeni ¢ fragnent

thereof, (iii) org;E@iij ReNIP NO: 6; d sBQipRMogeni ¢ fragment thereof,
(1v) SEQ ID NO 8 or an |mmnogen|c fragnent thereof, (v) one 20 of SEQ I D

NOCS: 9-10 or an i D §V|) one of SEQ I D NG
11-13 orQan i mu %\gl g ereol} g@@ D90f such conbi nati ons are
| i sted bel SE 1 d SEQID NO 3
'ste oW E IDNO]3 EQ ID O7andSEQID (;\IO an Q

SEQ ID NO: 3, SEQ ID NO: 7; and SEQ ID NO: 11

SEQ ID NO: 3, SEQ ID NO: 7; and SEQ ID NO: 12

SEQ ID NO: 3, SEQ ID NO: 7; and SEQ ID NO: 13

45

SEQ ID NO: 3, SEQ ID NO: §; and SEQ ID NO: 9

SEQ ID NO: 3, SEQ ID NO: §; and SEQ ID NO: 10

SEQ ID NO: 3, SEQ ID NO: 8; and SEQ ID NO: 11

-19-



25 SEQ IDNO 1 and SEQ ID NO 4 SEQID NO 1 and SEQID NO 5 SEQ ID 1
and SEQIDNO 6 SEQIDNO 1 and SEQIDNO 7 SEQID NO. 1 and SEQ | D

8 30 SEQ WD 2M3v00854and SEQI NO 9 SEQ ID NO |and SEQ PDTNG2010048EQ | D NO
land SEQ ID NO 11 SEQ ID NO IandSQIDNO 12 SEQIDNO land SEQ I D NO
13 35 SEQ ID NO 2 and SEQ ID NO 6 SEQ | DNO and SEQ ID NO 7 SEQ ID

NO 2 and SEQ ID NO 8 SEQ ID NO 2 and SEQ | 9 SEQ ID NO 2 and SEQ

ID NO 10 5 SEQ ISEQMD ND:a)$EGRD ND: 8Oandl9E @EEQN 'NO 2 and SEQ ID NO 12

SEQ I D NO. 2andmm®1@@,sQ BERC: B, Ma SBQap aDINGEQ | D N0 6 10 SEQ I D NO

3 and SEQIDNO 7 SEQID NO 3 and SEQ IDNO 8 SEQ ID NO 3 and SEQ ID

NO 9 SEQ ID NO @@mbﬁg P N%pgsgg@gr@l\l@ and SEQ ID NO 11 15 SEQ
ID NO 3.and SEQ NG S 13 SEQ ID NO 4 and
SEQIDNé) GSEQi%% gg ® 9 d %3 NO 4 and SEQ ID NO 8
SEQ ID NO 4 and CE RIS r@ R DNO 10 SEQ ID NO 4

and SEQ ID NO' 11 ﬁHD 4 and SE NO 12258EQIDNO 4 and SEQ ID
NO. 138EQIDNO & F@ QleP:} NOBHd SEQ ID NO 7 SEQ ID

NO 5 and SEQ | D Y& 191\@ 56Q I NO: 18; %tﬁoﬁ%&@l@l\!@ 9 SEQ ID NO Sand SEQ
ID NO 10 SEQ | D N 113 N{piB, SEQ IIDNNO101andsHQ TID NG 13Sand SEQ | D NO 12 SEQ
ID NO Sand SEQ ID NO 13 35 SEQID NO 6 and SEQ IDNO 8 SEQ ID NO 6 and

SEQ ID NO 9 SEQ HD) NON®: 4SESENCD6NGd IBQIBQIOB NG 6 and SEQ I D NO 11

40 SEQ ID NO. 6

NO 7 and

SEQ ID N@ 10 SEQH

SEQ I D

SEQ ID NGO 7 and
and SEQ ID NO 1

20

25

30

35

40

45

SHO! ISEQ):| DSNQ I ROSEQudBINGIDEN@N SEQ | D NO 13 SEQ I D

118 NeQ, B
RO, 3p% FERY: '8 Nd s

VER fitey

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:
SEQ ID NO:

NO:

4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:

4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:

4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:

4, SEQ ID NO:
4, SEQ ID NO:
4, SEQ ID NO:

5, SEQ ID NO:
5, SEQ ID NO:
5, SEQ ID NO:
5, SEQ ID NO:
5, SEQ ID NO:
5, SEQ ID NO:

5, SEQ ID NO:
5, SEQ ID NO:

angh

1D

7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:
7; and SEQ 1D NO:

8; and SEQ ID NO:
8; and SEQ ID NO:
8; and SEQ ID NO:
8; and SEQ ID NO:
8; and SEQ ID NO:

9; and SEQ ID NO:
9; and SEQ ID NO:
9; and SEQ ID NO:

DN 1® 45 SEQ ID NO 7 and

5! A
BSOSER ID NO 9 SEQ ID N 8

013

NO 7 and SEQ ID NO 12

8
9
10
11
12
13

9

10
11
12
13

11
12
13

10; and SEQ ID NO: 11
10; and SEQ ID NO: 12
10; and SEQ ID NO: 13

6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:
6; and SEQ ID NO:

7; and SEQ 1D NO:
7; and SEQ 1D NO:
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5SEQ ID NO 8 and SEQ ID NO 12 SEQ ID NGO 8 and SEQ ID NO 13 SEQ I D
NO 9 and SEQ ID NO 11 SEQID NO 9 and SEQ ID NGO 12 10SEQ ID NGO 9 and
SEQ | D NGwo28118l€348D NO. 10 and SEQ ID NO 11 SEQ | D NOpCcT@samd/08HG | D NO
12 SEQ ID NO 10 and SEQ ID NGO 13 15 In certain enbodi nents, the
vacci ne formul ati on conprises at |east three different pol ypeptides having
an am no acid sequence conprising any of SEQ ID NOS: 1-13 or an inmunogenic
fragment thereof ,SE@ED NG RSERASNOoneanaf SBQIID MO! Ypept i des has an am no
aci d sequence corm@@mm@wgmjnﬁﬁ@ WDarWQIDNO In 20 certain such

enbodi nents, the ¢ NO:fPSM A Nep 7¢ AHPSESeD NO: 1 east three pol ypepti des,
each pol ypeptide F@g@lg tS@ rsING: qr%ﬂ} IQQQEFN?TK(I) (vi): (i) SEQID NO

1 or an |mmnogen| ¢ fragnment t ereof one SEQ ID NOs: 2-5 or an

|mTunogen| c frag 6-7 or an

i mrunogeni ¢ frag%ﬁ@?f%%@ ?% é\l“; i mrunogeni ¢ fragnent
t hereof, (v) one genl c fragnent thereof,
and (V|) one of i;EQl HIO §nali‘dn$|%9 ¥ragnent thereof.

Exanpl es of such Mu%ﬁE%IQNQ St anfl Hed N@E@lD NO 1, SEQ ID NO 2,
and SEQIOD NO 6 BEQID DING, SEQ BENO: 8; M SBQ IBMOSED 1D NO. 7 30 SEQ | D NO
1, SEQID NO 2, and SEQID NO 8 SEQID NG 1, SEQID NGO 2, and SEQ ID
NG 9 SEQ I D NO SEQ 8EQO:I3, 88Q I) Nang; SEHIEQINXOL0l SEQ ID NO 1, SEQID
NO 2, and SEQ | BENDID NO:SEQECODNRO: ; aRFSEQIDN@: 2 and SEQ 1D NO 12

35SEQ ID NO. 1, %&é%l@l\f@s %E@INN@E@ hid HNEH IBNSER 1D NG 1, SEQ ID NG 3,
and SEQkD NO: 6 SE NO3 and SEQ ID NO 7 SEQ ID NO: 1,

SEQIDNO 3, and S%ﬂ? I ;D NO. 3, and SEQ ID ' NO
9 SEQID NO 1, %% %OS% 3 I% ,E%IDNQ 1, SEQ ID NO

3, andSEQIDNO : |

NO 1, SEQIDNO { SEQ ID NO 4; and

SEQ ID NO 12 SEQ ID
SEQIDNO 6 SEQ | .4 and SEQID NO 7 SEQID NO 1, SEQ
ID NO 20 and SEQE@Mosﬁ § HbNﬁOS and SEQIPNRY 4: and SEQ ID NO 9 10
SEQ ID NO 1, SEQH®IRNO:4, SEAHIISHQ: BDaPEQADI® I NO 1, SEQ ID NO 4;
and SEQ I D NO 1 SEED N®:NOSEQ ITSNQ: BDadSBEQ:IDaW@: BEQ | D N0 12 SEQ I D NO
1, SEQ ID NO 4; SHQISED:DSKQ IMBOL3SEQ@ $EQNONQ; 15EQ I D NO. 5; and SE Q | D
NG 6 SEQ ID NO SEQ BERO:B, NOQ B Nand; SRSEQINXO71SEQ 1D NO. 1, SEQ ID

5 and SEQ ID NO. 8 SEQ IDNO 1, SEQ ID NO 5; and SEQ ID NO 9 SEQ ID

1, SEQID NG 5; angiiSke:!PshNg 11)1910: 9; and SEQ ID NO: 11
SEQ ID NO: 6, SEQ ID NO: 9; and SEQ ID NO: 12
SEQ ID NO: 6, SEQ ID NO: 9; and SEQ ID NO: 13

??ﬁ?*“

30 SEQ ID NO: 6, SEQ ID NO: 10; and SEQ ID NO: 11
SEQ ID NO: 6, SEQ ID NO: 10; and SEQ ID NO: 12
SEQ ID NO: 6, SEQ ID NO: 10; and SEQ ID NO: 13

SEQ ID NO: 7, SEQ ID NO: §; and SEQ ID NO: 9
35 SEQ ID NO: 7, SEQ ID NO: 8; and SEQ ID NO: 10
SEQ ID NO: 7, SEQ ID NO: 8; and SEQ ID NO: 11
SEQ ID NO: 7, SEQ ID NO: §; and SEQ ID NO: 12
SEQ ID NO: 7, SEQ ID NO: 8; and SEQ ID NO: 13

40 SEQ ID NO: 7, SEQ ID NO: 9; and SEQ ID NO: 11
SEQ ID NO: 7, SEQ ID NO: 9; and SEQ ID NO: 12
SEQ ID NO: 7, SEQ ID NO: 9; and SEQ ID NO: 13

SEQ ID NO: 7, SEQ ID NO: 10; and SEQ ID NO: 11
45 SEQ ID NO: 7, SEQ ID NO: 10; and SEQ ID NO: 12
SEQ ID NO: 7, SEQ ID NO: 10; and SEQ ID NO: 13

SEQ ID NO: 8, SEQ ID NO: 9; and SEQ ID NO: 11
_21 -



20 SEQIDNO 1, SEQIDNO 5; and SEQ ID NO 11 SEQ ID NO 1, SEQ ID NO
5: and SEQ ID NO 12 SEQ ID NO 1, SEQID NO 5: and SEQ ID NO 13 SEQ ID
NO 1, SEQOI2DMiN@ss4#; and SEQ ID NO 8 25 SEQ ID NO 1, BEQUSDIN@0466 and
SEQIDNO 9 SEQIDNO 1, SEQID NO 6; and SEQ ID NO 10 SEQ ID NO 1,
SEQ IDNO 6; and SEQ ID NO 11 SEQID NO 1, SEQ ID NO 6; and SEQ | D NO
12 SEQIDNO 1, SEQIDNO 6; and SEQ ID NO 13 30 SEQID NO 1, SEQ ID
NO 7; and SEQ | BEMDID SIGSEQSED NONCE 9; SEHFSEQINXO7I2 and SEQ ID NO 9 SEQ ID

NO 1, SEQ I D NOSHQ IBMND:SEQEQDINGO: D0aSEQEQDDN®: 13 SEQ D N0 7, and SEQ
ID NO 11 SSSEQIDNO 1, SEQ1D NO 7; and SEQIDNO 12 SEQ ID NO 1, SEQ

ID N0 7; and %@gmo@@@dpw %dﬁ 1 8 and SEQ ID NO 9

SEQ ID N@ 1, SEQ %}% IDNOl SEQ | D NG

8; and SEQ I D NO SEQ ID NO 12 SEQ I D

NO 1, SEQIDNO 1, SEQID NO 9; and

SEQIDNO 11 45SEQ ID NO 1, SEQ ID NGO 9; and SEQIDNO 12 SEQ I D NO 1,
SEQ I D NO ©9; andSEQID NO 13 SEQID NG 1, SEQID NO 10; and SEQ ID
NO: 12 SEQ | D NOoIngomgembpgimgnys, ﬂ@vaaﬁae @E@umom@mrgsw@lqaﬁ tRe 2, SEQ ID
58 5 TR SRR R S LIRS, © o5
I D NO! 8 ST 5 6;: and
SEQ I D NIO 11\10353 2 DoN@ nﬂnulﬁ@@mc[ﬁrdgmenﬁcheanﬂ BEEthid sNCheﬂlBocﬁﬁ'Q)nlthNO 2,
No™ 5 SEG | DIRENe STmGlaion SReIses A0 L ROl e REes o SR PO 2 SEG 1D NO
7, and SEQ IgidNQinckd a SRR é}@: 8f(1>5§£3 ggohpongQEID(N§§Ql4 P D 11 15SEQ I D
NO 2, SEQ ID g7 and SE [5) DNO 2, SEQID NO 7; and SEQ

D NO 13 SE@mDoN@ic fragSEQ th@emll)ameaxﬁaEQEID NOSNEB-19 osa@lmmumozenz: SEQ D

NO 8; and | D i NO8 and S NO.
SE 1D Ne 3reee: figeqhand lil gt aESPRIPOSTS- oo Wi A EIa B 5.
and SEQ1kD Ngred3 ExamplSE@shdd MNahbidationEQel 1Rtd®BelBy: and SEQ I D NO 11 25SEQ
I D NO 2, SEQIDNQSS)' and SEQID NO 12 SEQID NO 2, SEQID NO 9; and

SEQ ID NO 13 s @N@luqnd% NG NO 10; and SEQ ID NO 11 SEQ ID
NO 2, SEQ ID NO é @Edqu(é@ NE2 30SEQ ID NG 2, SEQ ID NO 10; and

SEQ ID NO 13 SE 'andSEQIDNO 8 SEQ ID NO. 3,
\G: 3, SEQID NO 6; and SEQ 1D NO

SEQ ID NO 6; an
SEQ ID NO: 15 and SEQ ID NO: 18
SEQ ID NO: 15 and SEQ ID NO: 19
SEQ ID NO: 15 and SEQ ID NO: 20
SEQ ID NO: 15 and SEQ ID NO: 21

25
SEQ ID NO: 16 and SEQ ID NO: 18
SEQ ID NO: 16 and SEQ ID NO: 19
SEQ ID NO: 16 and SEQ ID NO: 20
SEQ ID NO: 16 and SEQ ID NO: 21
30
SEQ ID NO: 17 and SEQ ID NO: 18
SEQ ID NO: 17 and SEQ ID NO: 19
SEQ ID NO: 17 and SEQ ID NO: 20
SEQ ID NO: 17 and SEQ ID NO: 21
35
SEQ ID NO: 18 and SEQ ID NO: 20
SEQ ID NO: 18 and SEQ ID NO: 21

SEQ ID NO: 19 and SEQ ID NO: 20
40 SEQ ID NO: 19 and SEQ ID NO: 21
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35 SEQID NO 3, SEQID NGO 6; and SEQID NGO 11 SEQ ID NO 3, SEQ ID NGO
6; and SEQID NO 12 SEQID NGO 3, SEQID NO 6; and SEQID NO 13 SEQID
NO 3, SBQol2midoss4g; and SEQ ID NO 8 40 SEQ | D NO 3, SEQUSEnIb@#046¢ and

SEQIDNO 9 SEQIDNO 3, SEQIDNO 7; and SEQID NO 10 SEQ ID NG 3,

SEQID NGO 7; and SEQID NGO 11 SEQID NO 3, SEQID NO 7; and SEQ I D NO
12 SEQID NGO 3, SEQIDNO 7; and SEQ ID NO 13 45 SEQID NO 3, SEQID
NG 8; and SEQ | DnNone Qs & baddbie B3rmBbidd E>rNiDisig oreengd ntdx®of BERAD 10 SEQ
IDNO 3, SEQID NGO 8; and SEQID NO 11 - 19- SEQID NGO 3, SEQ ID NO

8: and SEQ IPNd4-7bfusthey FWN@esépoéE@tllcb hawinggn amigo agtehseqyeres 13 SEQ
ID NO 3, sggnlggmg Rlofgﬁél N@ 11 5SEQ ID NO 3, SEQID NO 9; and
SEQ ID NO 12 '9 and SEQ I D NO 13 SEQ I D NG

3, SEQ ID NO 10 | d SEQ ID
NO 12Q 10SEQ I D AN ﬁg% ?‘ﬂ% VS“‘ESH% %égg’a\t% ﬁ%ﬁgﬁ‘gﬁ’\%&‘?‘éﬂ r]4 SSQ
ID NO 65 amiffaEﬁ; PGB 1SEQR Mo deid SERCE By Iﬁmgam @&EQHDNO 9 SEQ

IDNO4S% 6; and SEQ ID NO 10 15 SEQ ID NGO Q I D NO 6;
and SEQ I D 31114 Skey wrm@m%emsé@gmnmereef mr SEQ“FIDCIN@dl@Z‘n@E@el D NO

No 8 20 seerang ity RRgn b hes s PERik Bt dhe BSRY 1 NBis, T4 199 aRE3 ) P

NO. 7; and_SEQuiDeNG: fisgnRGhiiEoNG) ohe cBSQQID NOS: T5-Idg ISEQuioiaic 11 SEQ
| D NG 4,S |D ;7 SEO | . NG . 4, SE NG 7;
S0 1D No. T RepnReepE S i oS P IRGTOS: S oRBH THIREEoTS TRGND NGy 4.

SEQ I D Ng &hm@&d L@%@phé? Nhchl ¥kl das M listbd basay:! D NO 8; and SEQ I D NO
118EQIDNO4 SEQI NO 8; andSEQIDNO 12 30SEQ ID NO 4, SEQ I D NG
8; and SE

Q1D NO SEQ ID NO 11 SEQ I D
o0 SEQIDNO 11§E%S%Q 1H NSER | RaN@O b NS
ID NO 13 35 SEQ

%g %g (SEQ ID NO 9; and SEQ
NO. 11 SEQ ID NO 4,
Engllg)NO 10: a ﬂ(gb Sge o %)*N@SE ISRYTE No 10; and SEQ 1D

SEQ ID NO: 15, SEQ ID NO: 18, and SEQ ID NO: 20
SEQ ID NO: 15, SEQ ID NO: 18, and SEQ ID NO: 21
SEQ ID NO: 15, SEQ ID NO: 19, and SEQ ID NO: 20
SEQ ID NO: 15, SEQ ID NO: 19, and SEQ ID NO: 21
20
SEQ ID NO: 16, SEQ ID NO: 18, and SEQ ID NO: 20
SEQ ID NO: 16, SEQ ID NO: 18, and SEQ ID NO: 21
SEQ ID NO: 16, SEQ ID NO: 19, and SEQ ID NO: 20
SEQ ID NO: 16, SEQ ID NO: 19, and SEQ ID NO: 21
25
SEQ ID NO: 17, SEQ ID NO: 18, and SEQ ID NO: 20
SEQ ID NO: 17, SEQ ID NO: 18, and SEQ ID NO: 21
SEQ ID NO: 17, SEQ ID NO: 19, and SEQ ID NO: 20
SEQ ID NO: 17, SEQ ID NO: 19, and SEQ ID NO: 21

30 A polypeptide may comprise one or more immunogenic portions and one or
more non-immunogenic portions. The immunogenic portions may be identified by
various methods, including protein microarrays, ELISPOT/ELISA techniques, and /
or specific assays on different deletion mutants (e.g., fragments) of the polypeptide
in question. Immunogenic portions may also be identified by computer algorithms.

35  Some such algorithms, like EpiMatrix (produced by EpiVax), use a computational
matrix approach. Other computational tools for identifying antigenic epitopes

include PEPVAC (Promiscuous EPitope-based VACcine, hosted by Dana Farber
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40SEQ ID NO 5, SEQIDNO 6; and SEQID NO 8 SEQID NO 5, SEQ ID NO 6;
and SEQIDNO 9 SEQIDNO 5, SEQIDNO 6; and SEQ ID NO 10 SEQ I D NO

5, SEQ | Dvbian1Bsaad SEQ ID NO 11 SEQ ID NO 5, SEQ | DPRQUSB)10anaioSEQ | D
NO 12 45SEQID NO 5, SEQIDNO 6; and SEQIDNO 13 SEQID NO 5, SEQID
NO 7; and SEQIDNO 8 SEQIDNO 5, SEQIDNO 7; and SEQID NO 9 - 20 -
SEQIDNO 5 SEQIDNO 7; and SEQIDNO 10 SEQID NO 5, SEQ ID NO 7;
and SEQ | D NQincddInSHE@eldd thEwobld vaEQweBaN@mifnaxadfei. BEQrd BIMNCEPYACSEQd D NO,
5, SEQ 1D NQ_7; and SEQIDNO .13 5 SEQID NO .5, SEQID NQ. 8, and SEQ ID
NO 9 SEQ | DINEPre o5 ppartial leagfgautey anprogeh ang lséwetqd@y@e annezf,EQ | D
NO 8; and d

10SEQ | D Noqﬁglthtg Omle %ﬂé%é gﬁ%gs‘ﬁ%vﬁ J%E%éapf%méggpf@ Néﬁﬁgtﬂ@f%%%‘b NO. 9;
and SEQ | D N@gnikht @EaQ)cbl&pd‘;Kﬁdeﬁﬁscﬁﬁ@l h&elQ@ongrisena 1SEQHeDnNIN0E2niSEQ | D NO
5, SEQIDNO 9; and SE 13 15 S D NO. 5. SEQ ID.NO, 10; and SEQ
ID NO 17 SEYH¢H: Rgmessu PF’Bmﬂ@a”wr “gﬁ%d%l%‘é@ HlpPiibm. Eepiges ifentlisd 5 SEQ

ID NG 10; aidnSEQld Jés&\@edla%o@§1'éﬁdb@1e!\i@no@m EQ 1D NO 8; and SEQ ID NO 9
SEQ ID NO_ 6, SEQ ID NO 8; and SEQ ID NO' 10 SEQ ID NO 6, SEQ ID NO_ 8;

and SEQ I DN SEQ1 ,DI:L DN SEQ 11D NO
6, SEQQI D NG 2gﬁsandk‘.)SE \65,4 ny{g% ID I\éﬂg,gngQ I D ; ;)nd SEQ
D NO 11 SHQ@agheihfs 6, ( FragmdnsEQ (| Fraiients? S[_Erii@néi% 6,| SEQ
ID NO 9; gnd SEQ I D N 1D NO 6, SHQ ID NGO 10] and SEQ I O NO
11 SEQ I D N@sE® ISRQs! D NG2:10;  and (SEQ IDNDS:| ($2Q ID NOS | (SEQ ID NOS
34-57, respectively, n | g3 7109 110-130, 131-169,
. . | order of . . .
respectively, in respectively, | respectively, respectively,
order of appearance) in order of in order of in order of
appearance) appearance) appearance) appearance)
AIIDGPWKA | ALGLVAAG | RLLDLAPQ |HLDNLVLK | MLKDKIAFL
VMMAPYDR |V \Y% \Y% SLADYTYK
\Y% ELTGYEIEV | MLEIPAHQI | DLIAGRVHL |V
SIAGINYAK | AVNNLSYTK | KNFFAHHP | ILLPKDYEK | FLLLGAFYL
VWDPAKNM | TYLPAEADI | K EYQDQIGCL | VLIDGLSQL
L RYNMAVNN | KVILAGHS | YFHDGQNV | ILASLGFLL
QPLPNISQM | L K F GLSQLLPVI
APYDRVGSL | DFQQIMVRL | SFDNLVSTL | NPDISRMIV | FLLNHYMT
APAVIESLV | EHTDNPTIL | YYDLPLNE |IPWSENLPD |V
FYYTYGLLA | APIAQNPNV | L QFGGKGVE | MLIPNVDRA
SKYAFAGE LPSDQQPYV | YFDLFFGTI |Y KLEEMAKQ
TEGAGNLI YVYPLLAQG | ALEYIHHLF | IGLEYQDQI |V
LADWTNFY | QGLDNLKVI | LPLNELDIL | VYFHDGQN | VLKRGVYTI
Y KYLYAAPI IPQGSIIGM | MEVVKPFI KVIAGLLRK
SLVMYYNK | GELTGYEI DPELQKQF | YLKMKEHK | TLNYEHMN
D NPNVLVVK | A L K
KEAGVKVTL | K AVYTFDAP | KLSPDQRIF | NIGYFFFKK
KSTAVLGTV | KLSKQFFGD | G RIFIYVGTE | KYTDVIEKF
GAKTDDTTK | GSPRPFIYE QSLTPEERE | FIDETYRTK | KYDDSVSTI
SQKFVDFLV | AVNNLSYTK | AIYAASQI DTDRSYPVV | TFNQMIKEL
QAFKDAKYV | KIFDKIGVE | LEIPAHQI YIDSSLCYY | DYPETQSVF
N MVRLSDGQF | LLDLAPQV | TQFIGLEYQ | TPRAINNTL
AVIESLVMY | YVYPLLAQG | P KDTDRSYPV | APLLVNGEL
DAKTAAND | VVQATTSAK | WQIEDKHF | LCYYHDLIA | YIDHTNVAY
A TLEKLSKQF |V NVENSKESF | KONGDSYG
YGVATIPTL | VAAGVLAA | TLGRLTQLL Y
KTAAIIDGP | C LYFDLFFGT FLLNHYMT
KAYEKEAGYV | LDNLKVIEL | SINDLASLK v
AGNGAYVF | NMAVNNLS | SINDLASLK FYLYNGDLS
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SEQ IDNO 6, SEQ ID NO 10; and SEQ ID NO 13 SEQ ID NO 7, SEQ ID NO 8;
and SEQIDNO 9 35 SEQIDNO 7, SEQID NO 8, and SEQ ID NO. 10 SEQ ID
NO 7, SBEol2DiiN@ss48; and SEQ ID NO 11 SEQ ID NO 7, SE@ciDshiduosisand SEQ
IDNO 12 SEQID NO 7, SEQ ID NO 8; and SEQ ID NO 13 40SEQ ID NO. 7, SEQ
IDNO 9; and SEQIDNO 11 SEQIDNO 7, SEQID NO 9; and SEQ ID NO 12

SEQIDNO 7, SEQIDNG 9; and SEQ ID NO 13 SEQ ID NO 7, SEQ ID NG
10; and SEQGD NO 11 456EQ I D NO |AYSEGLNB NO 10; and SEQHAPING 12 SEQ
ID NO 7, SEQWIPNAVK(; and SEQ IDINO 13 SEQ ID NO 8, | BEQVERNQ 9, and
SEQ I D NO. [12 SEQ 1D NO 8, SEQID viaépd [SEQ | D NO 13{IDHTN\5§Q | D NO
8, SEQID NO 10; and SEQ ID NO 11 $SEQ ID N0 8, SEQ I D| NG kpRiagnd SEQ
ID NO 12 SEQ ID NGO 8, SEQ ID NO gDﬁgﬁG%QIDNQ 13 | KLREETRTIPME
enbodi nentg, the vaccine formulatidg es at |east t f t
pol ypepti dgs having an |am no acid S onpri sing any 10 NCs:
14-21 or an i mmunogeni d fragnment tr eof In dertain such ts|, the
vacci ne forfmul ati on conprises at | ad (fl'zb ypepti des, e§é’f?§§f§l&p%prti de
bel onging tlo a different group of (|1‘5QUIAYY F(i) one of SEBGH S 14-17
or an i mmurlogeni ¢ fragnent thereof, (ii) one af SEQ | D NOSSTIRSIE®RGr jan
i mmunogeni g fragnent thereof; and (i ii) one off SEQ | D NOS| FR&TAIDNPF an
i mmunogeni g fragnent 18t hereof. Exanples of such conbi nat i anv&vVRIFe€RDSst ed
bel ow. SEQ|ID NO 14 and SEQ ID NO| 18 SEQ ID[NO 14 and SEQROPEY 19 SEQ
ID NO 14 and SEQ ID NOr 20 SEQ ID|NG 14 and [SEQ I D NO :)b@%iﬁ 15
and SEQ ID|NG 18 SEQ I|D NO 15 and SEQ ID NO| 19 SEQ ID I EQ ID
NO 20 SEQ|ID NO 15 and SEQ ID NO| 21 SEQ IDNO 16 and ‘%E%}i%%? 18 SEQ
IDNO 16 gnd SEQ ID NOr 19 SEQ ID|NG 16 and [SEQ ID NO 2 i
and SEQ | D INO—21-SEQ-HDNO—17—and—SEQ+D-No1 18 SEQ+D-NS—17-and—SEQ
NGO 19 SEQ ID NO 17 and SEQ ID NO 20 SEQID NG 17 and SEQ ID NO 21 SEQ
IDNO 18 and SEQ ID NO 20 SEQ ID NO 18 and SEQ 1D NO 21 SEQ
ID NO 19 dritP0g2éFragments2 SPAOZEGragmends 1 SPAAdI ERgmenta). 21 In
sone aspect|s, a vaccine farnul ation conprijsing one or nore of SEQ I D NCS:
14-21 furt HdSEQOpNDSeS0a |#SEQHI&MNDSd Mavi| tHEQIDMNOBAG28cild sequence
conpri si ng |a®y, ekpSEQIYD NQ37, ibsfk8tively, in | 264, respectively,

in order of order of appearance) | in order of

appearance) appearance)

AIVTCMDSR GIEVEKPLY AAYAPNEVV

AQTFENEPF AEAHLLYRM AGDLRGKII

AYVALHGQL ALLNQDNMR DEIANEVWY

DDVIISGAI APPERNYLY DNYLIYGDL

FENEPFQEY AQNSYIHIL DQKEHPEKF

FMQANQAYV AVASMGTAL DSLTDRLKL

ISQQQMGTR AYLLTKTRI EAKNKNKFV

KPKTRVAIV DAAKFYHAI EGQGRNRKL

LHGQLNLPL DTALEELER EIKGAGDLR

LHVAQALGL EEYQGVPFI EPIAEGQYF

LPLKPKTRV EFLEKIAPL EVSELKPHR

MGTREIVVL EFQVLYDLL GAFFDKSKI

MQLLIESPL EHVEHLKRL GDLKWDGLI

QANQAYVAL ELSEVEMTR GEVEKNLEV

QFMQANQAY ESPLVLNDY IHFESVEEM

QLNLPLKPK GEKTPSFNV IMFIVGIFL

QQMGTREIV GLCPFHGEK IPGTLNKGI

REIVVLHHT IGDMPVQIV IRYQVFTFK

SPLIPDDVI ITMPVTKQL ISDKGGFNW

SRLHVAQAL KALLNQDNM IVSEEDFIL

TEDMIRSLV KRLTKKLVL KEIGVEEAI

VDVSDQDFL LTKTRISPI KIVVKDFAR
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In certain enbodi nents, the vaccine fornulation conprises at |east three 5
di fferent polypeptides having an am no aci d sequence conprising any of SEQ
| D NOS: Meo2tiicnsas | nmunogeni ¢ fragnment thereof. |n cePCRUS2600M0406

enbodi nents, the vaccine formulation conprises three of (i)-(iii): (i) one
of SEQ ID NOS: 14-17 or an imunogenic fragnent thereof, (ii) one of SEQ ID
NOS: 18-19 or an i mmunogenic fragnent thereof; and (iii) one of SEQ | D NCS:
20- 21 or an VSDODEYPR c fragneviyDUIvker eof KIENFQRSIs of such conbi nations
are |isted |betemMIRER | D NMRAMARKER | D NOKIIBFVENGKSEQ IID NGO 20 SEQ I D
NO 14, SEQ ID NO 18, ang Pﬁ?@leAN@ 21 SE@/Y?G}@YK4 SEQ ID NO 19, and
SEQ ID NO |20 SEQ ID NO 1415ER:RR 19, D NO 21 SEQ ID NO
15, SEQ ID|NO 18, and SEC D NO 18, and SEQ
ID NO 21 SEQ ID NO 15, 3$E( ) SEQ | D NO 15,
SEQ I D NO (19, and SEQ I DN ) D 18, and SEQ ID
NO 20 SEQ|ID NO 16, SEQ|ID'N& > ; NO. FQ I D NO 16, SEQ
ID NO 19, |and SEQ I D NO Q@ME@N@NO 16 NESEX 9, and SEQ I D NO
21 SEQ ID NO 17, SEQ | D NOYLYBLLGKRHY SEQ | DHNQ NGISEQ ID NO 17, SEQ I D
NO 18, and SEQ ID NO 21 |SEOTEBW@ 17, $SEYLIXNSII 19, and SEQ ID NO 20
SEQ ID NO |17, SEQ ID NO MWYQMIJAQEQ | D NOPRZX)GAGIpol ypepti de may

conpri se orle or nore i MUNOJEMIEGHMDYi ons | SREKFIEG@Y nor ¢ non-i nmunogeni ¢
portions. The i munogenic |portions may be |isgeRINTE¢d by vari ous nethods,

i ncludi ng protein mcroarrays, ELISPOI/ELI %AegﬁmAques and / or specific
assays on different del etijon mutants (e g. fﬁﬁgm@@ off the pol ypepti de

in questi on—t lllluuugcui cportions nay atso—bet+dent+tied by conput er
algorithnms. 35 Sonme such algorit hms i ke Epi Matrix (produced by Epi Vax),
use a conputatio mat ri x her conputational tools for
Genti fuihg. ant s ORI SBIEGREES LY RIUCREPAOY Lt SHPCR ST BRREURE Hased

VACci ne, hosiedlibsn &aBabddHHah. TM@frZQ&éAtQQﬁ%&%E’GIE’t&A@@sO&Q/ H4L4R06iLancer

Institute on the world wi de web at immunax. df ci . har var d. edu/ PEPVAC), and
IVHCPr ed (whitbhfulklesgth pplamﬁpme ¢re§h@polsmmndes>f iplpipdazrﬂ eﬁwexagnlﬁo,sthexd by The
Jenner ﬁSt'tUtle onr']trl o et e\ f A\ %V% ¢ lllérlf)mCPrI{aed . An

i mrunogeni c rfl?’a&ﬁléﬁtt 8Sf ¢ S’wa&) fdlé él Eini’% A r"g]inrq & g | east
one i MUNOYESHIEtebiai ! IddkrtagSeMBRSMERS, (BX pelpépriat  100-500 Afi@btatids @d by
algorithm Peptides identified by the tool s described above include the

fol | owi ng: SPRIBPrEPEYALNISLI0SHD. P20 03uning acids jnplepetht ily&9pe i n or der of
sppeat ance) SBRFLIBTRIL R (B IFF AL pieecsi gl sopoo oo o

350-450, or 400-500 amino acids in length. The fragments described above or sub-

10 fragments thereof (e.g., fragments of 8-50, 8-30, or 8-20 amino acid residues)

preferably have one of the biological activities described below, such as increasing

the amount of IL-17 released by at least 1.5 fold or 2 fold or more (e.g., either as an

absolute measure or relative to an immunologically inactive protein such as

ovalbumin). A fragment may be used as the polypeptide in the vaccines described

15 herein or may be fused to another protein, protein fragment or a polypeptide.

In some embodiments, the fragment is a truncated fragment of any of SEQ
ID NOS: 1-13 having from 1-5, 1-10, or 1-20 amino acid residues removed from the
N-terminus, C-terminus, or both. In some such embodiments, the same number of
residues is removed from the N-terminus and the C-terminus, while in other
20  embodiments, a different number of residues is removed from the N-terminus

compared to the C-terminus.

- 26 -



I n order of appearance) SP0882 Fragnents (SEQ ID NOS 110-130, respectively,
I n order of appearance) SP0314 Fragnents (SEQ I D NOS 131-169, respectively,
i n order wbappwss4ance) Al | DGPWKA ALGLVAAG RLLDLAPQ HLDRCYIIS20M0idDIDAFL
VMVAPYDR V V V SLADYTYK V ELTGYElI EV MLEI PAHQ DLI AGRVHL V SI AG NYAK
AVNNLSYTK KNFFAHHP

In certain aspects, this application provides immunogenic polypeptides with
at least 90%, 95%, 97%, 98%, 99%, or 99.5% identity to a polypeptide of Table 1 or
2. The present disclosure also provides a vaccine formulation comprising a
pharmaceutically acceptable carrier and one or more polypeptides having an amino
5  acid sequence comprising a sequence at least 90%, 95%, 98%, or 99% identical to
any of SEQ ID NOS: 1-11 or an immunogenic fragment thereof, and optionally
further comprising a polypeptide having an amino acid sequence comprising a
sequence at least 90%, 95%, 98%, or 99% identical to either of SEQ ID NOS: 12 or
13 or an immunogenic fragment thereof. In certain embodiments, the vaccine
10 formulation comprises at least two different polypeptides having an amino acid
sequence comprising a sequence at least 90%, 95%, 98%, or 99% identical to any of
SEQ ID NOS: 1-13 or an immunogenic fragment thereof, wherein at least one of
said polypeptides has an amino acid sequence comprising a sequence at least 90%,
95%, 98%, or 99% identical to one of SEQ ID NOS: 1-10 or an immunogenic

15  fragment thereof.

In some embodiments, one or more, e.g. two, three, four, or more
polypeptides from Table 1 or 2 or immunogenic fragments or variants thereof are
provided in a mixture. In some embodiments, two, three, four, or more polypeptides
from Table 1 or 2 or immunogenic fragments or variants thereof are covalently

20  bound to each other, e.g. as a fusion protein.

In some embodiments, the vaccine formulation contains substantially no
other §. pneumoniae polypeptides other than polypeptides having an amino acid
sequence comprising any of SEQ ID NOS: 1-13. In some embodiments, the vaccine
formulation contains substantially no other S. preumoniae polypeptides other than

25  polypeptides of Table 1. In some embodiments, the vaccine formulation contains
substantially no other S. prneumoniae polypeptides other than polypeptides of Tables
1or2.

In certain embodiments, vaccine formulations or immunogenic compositions
contain substantially no other S. pneumoniae polypeptides other than polypeptides
30  having an amino acid sequence comprising any of SEQ ID NO: 1-13. In certain

such embodiments, vaccine formulations or immunogenic compositions contain
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substantially no other S. preumoniae polypeptides other than polypeptides having an
amino acid sequence consisting of any of SEQ ID NO: 1-13. In some embodiments,
vaccine formulations or immunogenic compositions contain substantially no other S.
pneumoniae polypeptides other than polypeptides having an amino acid sequence

5  comprising (or consisting of) any of the amino acid sequences of the polypeptides of
Tables 1 and 2. Substantially, in this context, refers to less than 50%, less than 40%,
less than 30%, less than 20%, less than 10%, less than 5%, less than 3%, less than 2,

or even less than 1% of the other §. prneumoniae polypeptides.

In certain embodiments, the vaccine composition induces a Tyy17 cell
10 response at least 1.5-fold than that induced by a control irrelevant antigen (such as
the HSV-2 protein ICP47 with the gene name US12) after contacting Ty17 cells. In
some embodiments, the vaccine formulation inhibits infection by S. pneumoniae in
an uninfected subject. In certain embodiments, the vaccine formulation inhibits S.
prneumoniae colonization in an individual. In some embodiments, the vaccine

15  formulation inhibits §. preumoniae symptoms.

In certain embodiments, this application provides nucleic acids encoding one
or more of the polypeptides described above, such as DNA, RNA, or an analog
thereof. The underlying DNA sequences for the polypeptides described above may
be modified in ways that do not affect the sequence of the protein product, and such

20  sequences are included in the invention. For instance, the DNA sequence may be
codon-optimized to improve expression in a host such as E. coli, an insect cell line
(e.g., using the baculovirus expression system), or a mammalian (e.g., human or

Chinese Hamster Ovary) cell line.

In certain embodiments, this application provides nucleic acids (such as
25 DNA, RNA, or an analog thereof) that are at least 70%, 80%, 90%, 95%, 97%, 98 %,
99%, or 100% identical to a gene in Table 1 or 2, or a variant or portion of said
gene. In certain embodiments, the nucleic acid is 600-2000, 800-1800, 1000-1600,
1200-1400 nucleotides in length. In some embodiments, the nucleic acid is 600-
1600, 800-1800, or 1000-2000 nucleotides in length. The nucleic acids may be
30  used, for example, for recombinant production of the polypeptides of Tables 1 and 2,

or immunogenic fragments thereof.
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In some embodiments, the vaccine or immunogenic composition may
comprise fusion proteins and/or fusion DNA constructs. The polypeptides described
herein may be used without modification. In certain embodiments, when smaller
related polypeptides are used, such as fragments or the like, and their molecular
weight is less than about 5000 daltons, e.g., 1500 to 5000 daltons, modification may
be useful in eliciting the desired immune response. For example, the smaller
polypeptides can be conjugated to an appropriate immunogenic carrier such as
tetanus toxoid, pneumolysin keyhole limpet hemocyanin or the like. In certain
embodiments, the vaccine formulation comprises at least one lipidated polypeptide.
Conjugation may be direct or indirect (e.g., via a linker). In other embodiments, a
construct may comprise a gene or protein from Table 1 or 2 or an immunogenic
fragment or variant thereof and a tag. A tag may be N-terminal or C-terminal. For
instance, tags may be added to the nucleic acid or polypeptide to facilitate
purification, detection, solubility, or confer other desirable characteristics on the
protein or nucleic acid. For instance, a purification tag may be a peptide,
oligopeptide, or polypeptide that may be used in affinity purification. Examples
include His, GST, TAP, FLAG, myc, HA, MBP, VSV-G, thioredoxin, V5, avidin,
streptavidin, BCCP, Calmodulin, Nus, S tags, lipoprotein D, and [3 galactosidase.
Particular exemplary His tags include HHHHHH (SEQ ID NO: 32) and
MSYYHHHHHH (SEQ ID NO: 33). In other embodiments, the polypeptide is free
of tags such as protein purification tags, and is purified by a method not relying on
affinity for a purification tag. In some embodiments, the fused portion is short.
This, in some instances, the fusion protein comprises no more than 1, 2, 3, 4, 5, 10,
or 20 additional amino acids on one or both termini of the polypeptide of Table 1 or

2.

B. Immunogenic compositions

The present disclosure also provides pharmaceutical compositions containing
immunogenic polypeptides or polynucleotides encoding these immunogenic
polypeptides together with a pharmaceutical carrier. Antigens from S. pneumoniae

were identified by screening immune cells from mice infected with S. preumonia,
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or from healthy human donors. The human donors had presumably been exposed to
S. pneumoniae at some point during their lifetimes, because S. preumoniae is a very
common disease and colonizing pathogen. Briefly, a library of S. preumoniae
antigens was expressed in bacteria and mixed with antigen presenting cells (APCs).
5  The APCs, in turn, presented S. pneumoniae-derived polypeptides to lymphocytes

that had been isolated from mice or from human donors. Lymphocyte responses
were assayed for reactivity to S. pneumoniae. Human donors, as well as mice
immunized with S. pneumoniae, produced lymphocytes specific to S. pneumoniae
antigens. Thus, the present disclosure contemplates compositions of the S.

10 pneumoniae antigens that elicit a strong immune response in immunized or infected

mice or humans for counteracting infection by §. pneumoniae.

Tables 1 and 2 list the protein sequence and corresponding nucleotide
sequence for S. pneumoniae antigens identified according to the screening methods
described herein. The antigens were identified in screens of mouse and human T

15  cells. In the screens of mouse T cells, the identified antigens were subjected to at
least two rounds of screening: a genome-wide round to identify pools of 4 antigens
that elicited an immune response, followed by a deconvolution round to individually
test and identify single antigens that elicited an immune response from a pool
identified in the genome-wide round. In contrast, in the screens of human T cells,

20  two different sets of antigen pools were created, such that a polypeptide was
combined with different polypeptides between the first and second pools.
Consequently, it is possible to determine which polypeptides are antigens by
identifying which polypeptides are in positive pools in both the first and second sets.
Table 1 lists antigens (and variants thereof) that were identified by one of the above

25  screening methods, and were subsequently subjected to further testing in the mouse
model described in Examples 5-8. Thus, compositions according to this disclosure
may include one or two or more of the genes listed in Table 1 or 2, or the

corresponding gene products.

An immunogenic composition may also comprise portions of said
30  Streptococcus polypeptides, for example deletion mutants, truncation mutants,

oligonucleotides, and peptide fragments. In some embodiments, the portions of said
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polypeptides are immunogenic. The immunogenicity of a portion of a protein is
readily determined using the same assays that are used to determine the
immunogenicity of the full-length protein. In some embodiments, the portion of the
polypeptide has substantially the same immunogenicity as the full-length proteins.
In some embodiments, the immunogenicity is no more than 10%, 20%, 30%, 40%,
or 50% less than that of the full-length protein (e.g., polypeptides of Tables 1 and 2).

The peptide fragments may be, for example, linear, circular, or branched.

Some embodiments of the vaccine formulations and immunogenic
compositions described herein include an immunogenic polypeptide (e.g., a
polypeptide of Table 1 or 2) that contains a membrane translocating sequence
(MTYS), to facilitate introduction of the polypeptide into the mammalian cell and
subsequent stimulation of the cell-mediated immune response. Exemplary
membrane translocating sequences include hydrophobic region in the signal
sequence of Kaposi fibroblast growth factor, the MTS of a-synuclein, B-synuclein,
or y-synuclein, the third helix of the Antennapedia homeodomain, SN50, integrin
B3 h-region, HIV Tat, pAntp, PR-39, abaecin, apidaecin, Bac5, Bac7, P. berghei CS
protein, and those MTSs described in US Patents 6,248,558, 6,432,680 and
6,248,558.

In certain embodiments, an antigen (e.g., a polypeptide of Table 1 or 2) is
covalently bound to another molecule. This may, for example, increase the half-life,
solubility, bioabailability, or immunogenicity of the antigen. Molecules that may be
covalently bound to the antigen include a carbohydrate, biotin, poly(ethylene glycol)
(PEG), polysialic acid, N-propionylated polysialic acid, nucleic acids,
polysaccharides, and PLGA. There are many different types of PEG, ranging from
molecular weights of below 300 g/mol to over 10,000,000 g/mol. PEG chains can
be linear, branched, or with comb or star geometries. In some embodiments, the
naturally produced form of a protein is covalently bound to a moeity that stimulates
the immune system. An example of such a moeity is a lipid moeity. In some
instances, lipid moieties are recognized by a Toll-like receptor (TLR) such as TLR2,

and activate the innate immune system.
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C. Antibodies specific to the proteins of Tables 1 and 2

Another aspect disclosed herein is an antibody preparation generated against
an antigenic composition (e.g., one of the proteins listed in Table 1 or 2 or an
immunogenic fragment thereof). For instance, this disclosure provides combinations

5  of two, three, four, or five antibodies each recognizing a different protein of Table 1
or 2. Any of a variety of antibodies are included. Such antibodies include, e.g.,
polyclonal, monoclonal, recombinant, humanized or partially humanized, single
chain, Fab, and fragments thereof, etc. The antibodies can be of any isotype, e.g.,
IgG, various IgG isotypes such as IgG1, I1gG2, IgG2a, IgG2b, IgG3, IgG4, etc.; and

10 they can be from any animal species that produces antibodies, including goat, rabbit,
mouse, chicken or the like. In some embodiments, Fab molecules are expressed and
assembled in a genetically transformed host like E. coli. A lambda vector system is
available thus to express a population of Fab's with a potential diversity equal to or
exceeding that of subject generating the predecessor antibody. See Huse et al.

15 (1989), Science 246, 1275-81.

D. Components of a vaccine or immunogenic composition comprising S.

pneumoniae antigens or antibodies recognizing the same

In certain embodiments, the vaccine or immunogenic composition comprises
20  an antigen and one or more of the following: an adjuvant, stabilizer, buffer,
surfactant, controlled release component, salt, preservative, and an antibody specific

to said antigen.
1. Adjuvants

The vaccine formulations and immunogenic compositions described herein
25 may include an adjuvant. Adjuvants can be broadly separated into two classes,
based on their principal mechanisms of action: vaccine delivery systems and
immunostimulatory adjuvants (see, e.g., Singh et al., Curr. HIV Res. 1:309-20,
2003). Vaccine delivery systems are often particulate formulations, e.g., emulsions,
microparticles, immune-stimulating complexes (ISCOMs), which may be, for

30  example, particles and/or matrices, and liposomes. In contrast, immunostimulatory
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adjuvants are sometimes derived from pathogens and can represent pathogen
associated molecular patterns (PAMP), e.g., lipopolysaccharides (LPS),
monophosphoryl lipid (MPL), or CpG-containing DNA, which activate cells of the

innate immune system.

5 Alternatively, adjuvants may be classified as organic and inorganic.
Inorganic adjuvants include alum salts such as aluminum phosphate, amorphous
aluminum hydroxyphosphate sulfate, and aluminum hydroxide, which are
commonly used in human vaccines. Organic adjuvants comprise organic molecules

including macromolecules. An example of an organic adjuvant is cholera toxin.

10 Adjuvants may also be classified by the response they induce. In some
embodiments, the adjuvant induces the activation of Tyl cells or T2 cells. In other
embodiments, the adjuvant induces the activation of B cells. In yet other
embodiments, the adjuvant induces the activation of antigen-presenting cells. These
categories are not mutually exclusive; in some cases, an adjuvant activates more

15  than one type of cell.

In certain embodiments, the adjuvant induces the activation of Ty17 cells. It
may promote the Ty17 cells to secrete IL-17. In some embodiments, an adjuvant
that induces the activation of Ty17 cells is one that produces at least a 2-fold, and in
some cases a 10-fold, experimental sample to control ratio in the following assay. In

20  the assay, an experimenter compares the IL-17 levels secreted by two populations of
cells: (1) cells treated with the adjuvant and a polypeptide known to induce Ty17
activation, and (2) cells treated with the adjuvant and an irrelevant (control)
polypeptide. An adjuvant that induces the activation of Ty17 cells may cause the
cells of population (1) to produce more than 2-fold, or more than 10-fold more 1L-17

25  than the cells of population (2). IL-17 may be measured, for example, by ELISA or
Western blot. Certain toxins, such as cholera toxin and labile toxin (produced by
enterotoxigenic E. coli, or ETEC), activate a Ty17 response. Thus, in some
embodiments, the adjuvant is a toxin. Cholera toxin was successfully used in the
mouse model to induce protective immunity in conjunction with certain

30  polypeptides from Table 1 (see Examples 5-8). One form of labile toxin is produced

by Intercell. Mutant derivates of labile toxin that are active as adjuvants but
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significantly less toxic can be used as well. Exemplary detoxified mutant
derivatives of labile toxin include mutants lacking ADP-ribosyltransferase activity.
Particular detoxified mutant derivatives of labile toxin include LTK7 (Douce et al.,
“Mutants of Escherichia coli heat-labile toxin lacking ADP-ribosyltransferase
5 activity act as nontoxic, mucosal adjuvants” PNAS Vol. 92, pp. 1644-1648,

February 1995) and LTK63 (Williams et al., “Innate Imprinting by the Modified
Heat-Labile Toxin of Escherichia coli (LTK63) Provides Generic Protection against
Lung Infectious Disease” The Journal of Immunology, 2004, 173: 7435-7443), LT-
G192 (Douce et al. “Genetically detoxified mutants of heat-labile toxin from

10 Escherichia coli are able to act as oral adjuvants” Infect Immun. 1999
Sep;67(9):4400-6), and LTR72 (“Mucosal adjuvanticity and immunogenicity of
LTR72, a novel mutant of Escherichia coli heat-labile enterotoxin with partial
knockout of ADP-ribosyltransferase activity.” J Exp Med. 1998 Apr 6;187(7):1123-
32).

15 In some embodiments, the adjuvant comprises a VLP (virus-like particle).
One such adjuvant platform, Alphavirus replicons, induces the activation of Ty17
cells using alphavirus and is produced by Alphavax. In certain embodiments of the
Alphavirus replicon system, alphavirus may be engineered to express an antigen of
interest, a cytokine of interest (for example, IL-17 or a cytokine that stimulates IL-

20 17 production), or both, and may be produced in a helper cell line. More detailed
information may be found in U.S.Patent Nos. 5,643,576 and 6,783,939. In some
embodiments, a vaccine formulation is administered to a patient in combination with

a nucleic acid encoding a cytokine.

Certain classes of adjuvants activate toll-like receptors (TLRs) in order to
25 activate a Tyl7 response. TLRs are well known proteins that may be found on
leukocyte membranes, and recognize foreign antigens (including microbial
antigens). Administering a known TLR ligand together with an antigen of interest
(for instance, as a fusion protein) can promote the development of an immune
response specific to the antigen of interest. One exemplary adjuvant that activates
30  TLRs comprises Monophosphoryl Lipid A (MPL). Traditionally, MPL has been

produced as a detoxified lipopolysaccharide (LPS) endotoxin obtained from gram
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negative bacteria, such as S. minnesota. In particular, sequential acid and base
hydrolysis of LPS produces an immunoactive lipid A fraction (which is MPL), and
lacks the saccharide groups and all but one of the phosphates present in LPS. A
number of synthetic TLR agonists (in particular, TLR4 agonists) are disclosed in
Evans JT et al. “Enhancement of antigen-specific immunity via the TLR4 ligands
MPL adjuvant and Ribi.529.” Expert Rev Vaccines 2003 Apr;2(2):219-29. Like
MPL adjuvants, these synthetic compounds activate the innate immune system via
TLR. Another type of TLR agonist is a synthetic phospholipid dimer, for example
E6020 (Ishizaka ST ef al. “E6020: a synthetic Toll-like receptor 4 agonist as a
vaccine adjuvant.” Expert Rev. Vaccines. 2007 Oct; 6(5):773-84.). Various TLR
agonists (including TLR4 agonists) have been produced and/or sold by, for example,
the Infectious Disease Research Institute (IRDI), Corixa, Esai, Avanti Polar Lipids,
Inc., and Sigma Aldrich. Another exemplary adjuvant that activates TLRs
comprises a mixture of MPL, Trehalose Dicoynomycolate (TDM), and
dioctadecyldimethylammonium bromide (DDA). Another TLR-activating adjuvant
is R848 (resiquimod).

In some embodiments, the adjuvant is or comprises a saponin. Typically, the
saponin is a triterpene glycoside, such as those isolated from the bark of the Quillaja
saponaria tree. A saponin extract from a biological source can be further
fractionated (e.g., by chromatography) to isolate the portions of the extract with the
best adjuvant activity and with acceptable toxicity. Typical fractions of extract from

Quillaja saponaria tree used as adjuvants are known as fractions A and C.

A particular form of saponins that may be used in vaccine formulations
described herein is immunostimulating complexes (ISCOMs). ISCOMs are an art-
recognized class of adjuvants, that generally comprise Quillaja saponin fractions and
lipids (e.g., cholesterol and phospholipids such as phosphatidyl choline). In certain
embodiments, an ISCOM is assembled together with a polypeptide or nucleic acid of
interest. However, different saponin fractions may be used in different ratios. In
addition, the different saponin fractions may either exist together in the same
particles or have substantially only one fraction per particle (such that the indicated

ratio of fractions A and C are generated by mixing together particles with the
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different fractions). In this context, "substantially" refers to less than 20%, 15%,

10%, 5%, 4%, 3%, 2% or even 1%. Such adjuvants may comprise fraction A and

fraction C mixed into a ratio of 70-95 A: 30-5C,suchas 70 A:30Cto75A:5C,

75A:5Cto80A:20C,80A:20Cto85A:15C,85A:15Cto9A:10C,90
5 A:10Cto95A:5C,or95A:5Ct099A:1C.

In certain embodiments, combinations of adjuvants are used. Three
exemplary combinations of adjuvants are MPL and alum, E6020 and alum, and

MPL and an ISCOM.

Adjuvants may be covalently bound to antigens. In some embodiments, the

10 adjuvant may comprise a protein which induces inflammatory responses through
activation of antigen-presenting cells (APCs). In some embodiments, one or more
of these proteins can be recombinantly fused with an antigen of choice, such that the
resultant fusion molecule promotes dendritic cell maturation, activates dendritic
cells to produce cytokines and chemokines, and ultimately, enhances presentation of

15  the antigen to T cells and initiation of T cell responses (see Wu et al., Cancer Res
2005; 65(11), pp 4947-4954). In certain embodiments, a polypeptide described
herein is presented in the context of the trivalent S. pneumoniae Pneumococcal
surface adhesin A: pneumolysin derivative carrying three amino acid substitutions
(W433F, D385N, and C428G) which render the molecule nontoxic but do not

20  interfere with TLR4-mediated inflammatory properties-cell wall polysaccharide
(PsaA:PdT-CPs) conjugate system described in Lu ef al. (‘“Protection against
Pneumococcal colonization and fatal pneumonia by a trivalent conjugate of a fusion
protein with the cell wall polysaccharide.” Infect Immun. 2009 May;77(5):2076-
83). The conjugate system is “a fusion protein of PsaA with the pneumolysin

25  nontoxic derivative PdT and then coupled CPs to the fusion protein”. In some
embodiments, one or more polypeptides described herein is used in place of PsaA in
the trivalent conjugate. The trivalent conjugate system typically includes alum and
is usually administered parenterally. Other exemplary adjuvants that may be
covalently bound to antigens comprise polysaccharides, pneumolysin, synthetic

30  peptides, lipopeptides, and nucleic acids.
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Typically, the same adjuvant or mixture of adjuvants is present in each dose
of a vaccine. Optionally, however, an adjuvant may be administered with the first
dose of vaccine and not with subsequent doses (i.e., booster shots). Alternatively, a
strong adjuvant may be administered with the first dose of vaccine and a weaker
adjuvant or lower dose of the strong adjuvant may be administered with subsequent
doses. The adjuvant can be administered before the administration of the antigen,
concurrent with the administration of the antigen or after the administration of the
antigen to a subject (sometimes within 1, 2, 6, or 12 hours, and sometimes within 1,
2, or 5 days). Certain adjuvants are appropriate for human patients, non-human

animals, or both.
2. Additional components of a vaccine or immunogenic composition

In addition to the antigens and the adjuvants described above, a vaccine
formulation or immunogenic composition may include one or more additional

components.

In certain embodiments, the vaccine formulation or immunogenic
composition may include one or more stabilizers such as sugars (such as sucrose,
glucose, or fructose), phosphate (such as sodium phosphate dibasic, potassium
phosphate monobasic, dibasic potassium phosphate, or monosodium phosphate),
glutamate (such as monosodium L-glutamate), gelatin (such as processed gelatin,
hydrolyzed gelatin, or porcine gelatin), amino acids (such as arginine, asparagine,
histidine, L-histidine, alanine, valine, leucine, isoleucine, serine, threonine, lysine,

phenylalanine, tyrosine, and the alkyl esters thereof), inosine, or sodium borate.

In certain embodiments, the vaccine formulation or immunogenic
composition includes one or more buffers such as a mixture of sodium bicarbonate
and ascorbic acid. In some embodiments, the vaccine formulation may be

administered in saline, such as phosphate buffered saline (PBS), or distilled water.

In certain embodiments, the vaccine formulation or immunogenic
composition includes one or more surfactants such as polysorbate 80 (Tween 80),
Triton X-100, Polyethylene glycol tert-octylphenyl ether t-
Octylphenoxypolyethoxyethanol 4-(1,1,3,3-Tetramethylbutyl)phenyl-polyethylene

glycol (TRITON X-100); Polyoxyethylenesorbitan monolaurate Polyethylene glycol
-37-
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sorbitan monolaurate (TWEEN 20); and 4-(1,1,3,3-Tetramethylbutyl)phenol
polymer with formaldehyde and oxirane (TYLOXAPOL). A surfactant can be ionic

or nonionic.

In certain embodiments, the vaccine formulation or immunogenic
composition includes one or more salts such as sodium chloride, ammonium

chloride, calcium chloride, or potassium chloride.

In certain embodiments, a preservative is included in the vaccine or
immunogenic composition. In other embodiments, no preservative is used. A
preservative is most often used in multi-dose vaccine vials, and is less often needed
in single-dose vaccine vials. In certain embodiments, the preservative is 2-

phenoxyethanol, methyl and propyl parabens, benzyl alcohol, and/or sorbic acid.

In certain embodiments, the vaccine formulation or immunogenic

composition is a controlled release formulation.

E. DNA vaccines

In certain aspects, the vaccine comprises one of the nucleic acids disclosed
herein or a nucleic acid corresponding to one of the polypeptides described herein.
When a nucleic acid vaccine is administered to a patient, the corresponding gene
product (such as a desired antigen) is produced in the patient’s body. In some
embodiments, nucleic acid vaccine vectors that include optimized recombinant
polynucleotides can be delivered to a mammal (including humans) to induce a
therapeutic or prophylactic immune response. The nucleic acid may be, for
example, DNA, RNA, or a synthetic nucleic acid. The nucleic acid may be single
stranded or double stranded.

Nucleic acid vaccine vectors (e.g., adenoviruses, liposomes,
papillomaviruses, retroviruses, etc.) can be administered directly to the mammal for
transduction of cells in vivo. The nucleic acid vaccines can be formulated as
pharmaceutical compositions for administration in any suitable manner, including

parenteral administration.
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In determining the effective amount of the vector to be administered in the
treatment or prophylaxis of an infection or other condition, the physician evaluates
vector toxicities, progression of the disease, and the production of anti-vector
antibodies, if any. Often, the dose equivalent of a naked nucleic acid from a vector

5 isfrom about 1 pg to 1 mg for a typical 70 kilogram patient, and doses of vectors
used to deliver the nucleic acid are calculated to yield an equivalent amount of
therapeutic nucleic acid. Administration can be accomplished via single or divided
doses. The toxicity and therapeutic efficacy of the nucleic acid vaccine vectors can
be determined using standard pharmaceutical procedures in cell cultures or

10 experimental animals.

A nucleic acid vaccine can contain DNA, RNA, a modified nucleic acid, or a
combination thereof. In some embodiments, the vaccine comprises one or more
cloning or expression vectors; for instance, the vaccine may comprise a plurality of
expression vectors each capable of autonomous expression of a nucleotide coding

15  region in a mammalian cell to produce at least one immunogenic polypeptide. An
expression vector often includes a eukaryotic promoter sequence, such as the
nucleotide sequence of a strong eukaryotic promoter, operably linked to one or more
coding regions. The compositions and methods herein may involve the use of any
particular eukaryotic promoter, and a wide variety are known; such as a CMV or

20 RSV promoter. The promoter can be heterologous with respect to the host cell. The
promoter used may be a constitutive promoter.

A vector useful in the present compositions and methods can be circular or
linear, single-stranded or double stranded and can be a plasmid, cosmid, or episome.
In a suitable embodiment, each nucleotide coding region is on a separate vector;

25  however, it is to be understood that one or more coding regions can be present on a
single vector, and these coding regions can be under the control of a single or
multiple promoters.

Numerous plasmids may be used for the production of nucleic acid vaccines.
Suitable embodiments of the nucleic acid vaccine employ constructs using the

30  plasmids VR1012 (Vical Inc., San Diego Calif.), pCMVLUBF3/2 (S. Johnston,
University of Texas) or pcDNA3.1 (InVitrogen Corporation, Carlsbad, Calif.) as the

vector. In addition, the vector construct can contain immunostimulatory sequences
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NEVWYAGAA VLYDLLGQY NI NDI VDAL VPFI EAVQ QYLLKDNI I WYQVLAQDL SPRQQGAGL
YLMEGFMDV SRSKTLGGY  SSLKNTKVL — TAAVI LAAY  WTELPAMGY Thus, in
sone aspewO21tdeBBsappl i cati on provi des an i mmunogeni ¢ fPragrseow/ oef40an
antigen descri bed herein. The fragnents, in sonme instances, are close in
size to the full-length polypeptide or the pol ypeptide of Table 1 or 2. For
exanpl e, they 5may | ack at nobst one, two, three, four, five, ten, or twenty
am no aci ds (I$Omuwheas anmbiylutdded@pGhimotif9) tie sdirailateaid aginzENinsmuiidre

pol ypeptide is 100-500 am no acids in |ength, or 150-450, or 200-400, or
250- 250 ami riystie; &gleinﬁcyewchyacpweété%lso encode a fusion product containing the

immunogenic polypeptide. Plasmid DNA can also be delivered using attenuated
bacteria as delivery system, a method that is suitable for DNA vaccines that are
5  administered orally. Bacteria are transformed with an independently replicating
plasmid, which becomes released into the host cell cytoplasm following the death of
the attenuated bacterium in the host cell.
An alternative approach to delivering the nucleic acid to an animal involves

the use of a viral or bacterial vector. Examples of suitable viral vectors include

10 adenovirus, polio virus, pox viruses such as vaccinia, canary pox, and fowl pox,
herpes viruses, including catfish herpes virus, adenovirus-associated vector, and
retroviruses. Exemplary bacterial vectors include attenuated forms of Salmonella,
Shigella, Edwardsiella ictaluri, Yersinia ruckerii, and Listeria monocytogenes. In
some embodiments, the nucleic acid is a vector, such as a plasmid, that is capable of

15 autologous expression of the nucleotide sequence encoding the immunogenic

polypeptide.

F. Use of Vaccines

The S. pneumoniae vaccines described herein may be used for prophylactic
20  and/or therapeutic treatment of S. pneumoniae. Accordingly, this application
provides a method for treating a subject suffering from or susceptible to S.
pneumoniae infection, comprising administering an effective amount of any of the
vaccine formulations described herein. In some aspects, the method inhibits S.
pneumoniae colonization in an individual. In some aspects, the method inhibits S.
25  pneumoniae symptoms. The subject receiving the vaccination may be a male or a
female, and may be a child or adult. In some embodiments, the subject being treated

is a human. In other embodiments, the subject is a non-human animal.
1. Prophylactic use

In prophylactic embodiments, the vaccine is administered to a subject to
30  induce an immune response that can help protect against the establishment of S.

pneumoniae, for example by protecting against colonization, the first and necessary
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enbodi nents, the pol ypeptide is 100-200, 150-250, 200-300, 250-350,

300- 400, 350-450, or 400-500 amno acids in length. The fragnents descri bed
above or woheililogssagnents thereof (e.g., fragnents of 8PED/USB18040406 8- 20
am no acid residues) preferably have one of the biological activities
descri bed bel ow, such as increasing the amount of IL-17 rel eased by at
least 1.5 fold or 2 fold or nore (e.g., either as an absol ute neasure or
rel ative to sap inmivense dgiusah lsyme agetisyde pcdlici inhibie nfasioavsl Hum n) . A
fragnent may be used. as the pol ypeptide in the vaccines described 15herein
or may be fU¥EH"PHGHHT RYICOIINGCH ok Unjpfestest sybrera dReRpthsr asgeg othy pessiadde.

| some_ embaghRAks tt fialibf 8Elbnibidh bt it Al AW BRI OboRAee! SEQ I D
NCS: 1-13 having from 1-5, 1-10, or 1-20 am no acid residues renoved from
the N-term nus, G(atsemaiembsdinemtd)dtehvactine sompositimis of theddiveantioh spnfehe sane

nunber of residues .is renoved fromthe N-term nus and .the C-term nus, while
et 520 B e ETR LT ot GG Adae s AN TRt Ty et aRat o £ 1 om t he
N-term nus cORpASRAotiBdidR8 s&vdi@y BT f¥Sproms, as the rebile &EHi 8 m%&g&%&o this

application provides inmmnogenic pol ypeptides with at | east 90% 95% 97%
98% 99% orth®9a®dici dentiktaiy embodingotsyihepeduvdtiontn sEaplity of spmp@msTikhet pr esent

phar maceut | QST Goatpr e ey 11 eSS b B B PaHs3l) BuBetimethavi ng an

am no_5aci d \aeaHasE tdeAaRIlY i) displageRuspe R upddashtadOWith 955eudBMiueor 99%
identical to any of SEQ ID NOS: 1-11 or an inmunogenic fragnment thereof,
and opt il8naldoynct heeames cAHerd by hgraupenigp OpPrie Haalgrthe iIBHNERYHd aci d
sequence conpL.i.si I 9 9 9%0... [ ical to
o ther of SEEp AN 8B SRER: bre G rMaCinEnaiit e L MR, T
certai n enbagiceuituSimrhingtyy avictosel ikndroeyrispaadly the rBuit € secadtotydgat two

di fferent polf/ epti des having an am no acid sequence conprisjng a sequence
at | east 909 (oboantigadiss g My§os3} aerFﬂCFSc%ﬁth%eSaH%O@f» SZOIESRSANd - 13 or an

| munogeni ¢ .t ARGy &R&E ePfe sIMDELRIBARL alcGRRLraRAGHRS 2 $8d oPRloHREPt | des has
an am no acid sequence conprising a sequence at l|least 90% 95% 98% or 99%
i denti cdb t onah#ecdby SH(ZenPproieSsing €A, Brand M Iymphnggentiat ishlt agsteiX t her eof .

I n sone enbodi pent s e or nore, e.g. two, three, four, Qor nore

pol ypept | dePaGHPTREEL TBPCResn Pihindeh estes 2omeRpas ol uekilant s ¢ ner eof
are provi dedminfundty T infPEHaﬁy tHee SNEE 1R0DRAADSEBR! Snd oWPantdUIURS in {@t, Or nore
pol ypeptides from Table 1 or 2 or immunogenic fragnments or variants thereof
are coval entCellupghaomdity caebe tchitved throeghycytetoxis F lysipbacyeoethrpugh I n
sonme enbodi ts, . the vaccine .formul ation contains s tantially nog,other
3 oneunoni AEAat AR PRE AR ARG b R RRES RO R e el e St o
sequence(c Onggloktsr Rgcha s inSERIHgDr BES: wilholi8a rdquirs@er: Prh&ioarnt s t he

vacci ne formul ati on contai ns sutﬁgg antially no qglt her S. ﬁEneum)ni ae

pol ypept i desPag{MEN Gehaiir xBmyBity paye dradiased abnkon Tnlfeedlsme enbodi ment s,
bol ypent1 des ot her iy Y LG theL Bl i of e B nfPo VISR B2, |
enbodi nent s,pneamchine Howewratdraissubr pdpaiatioogenicandmposi tislo ofinaaibai n

30 havi ng. arth R GG SRR SHES GBI ARG 191 B TSR (28 115 In
certainssuch Eﬁﬁbﬁ%&&ﬁﬁsiﬁ?%ﬁé &emf)f%r}i@ll?l»r% L@ Sh TaPRUNR B! fuGQEPOS! L1 ONS
contain substantially ho other S. pne i ae pol ypeptides other than

pol ypept i desaichlaeneogglimmthapohpeptided, segtibodies wartsiestitnge pblypaptidsl) ISEQ | D NO.
1-13. In sogjg enbodi ment s%l[%égci ne formnul ati ons .or i mmunogeni c conpositions

contai n subs¥EHEFEqd o pat tage IgMUNAEIRRIEMSSAy pept | des ot her t han

pol ypepti des haviAgimnuAddoRPrévaisthe@AMRI0A AriSing SHRL h fleDBal Bat@OMSs Sting of )
any of the am no acid sequences of the polypeptides of Tables 1 and 2.
Subst ant i al Ilikelyi te exhoss thomdesdual prequasdon to 4 kigheririshof Boogtiangxish fhan 40%
less t h"s‘@ 30%emlngr§f?zet ?‘sn ozscs)péie tlo%S%t tnh% ec igcy roI %ﬁi‘cﬁacttipa 0 iI? 2{?1 uld?vsla z'{lhan 3%

| ess than 2. P"6F"eVER 1'é5R% Nan °18%6 o1 the ot Rer 'S, pneanonlae po?ypeptides.
In certain enbigith@iiBundddepy@aised CorkigiiOisdfbie @ dufitkigegments hdwaed | 10
response at least 1.5-fold than that induced by a control irrelevant

anti gen (sucempsomise ingyne functeri By prgphylagiicablyttrcatipg with 9 aptigenic 2) af t er
contacting TH17 cells. In sone enbodinegis, t he vaccine fornul ation
inhibits infection by S. pneunoniae in"an uninfected subject. In certain
enbodi nents, the vaccine formulation inhibits S. pneunoni ae col onization in
an individual. In some enbodi nents, the vaccine



15 formulation inhibits S. pneunoniae synptons. In certain enbodi nents,
this application provides nucleic acids encoding one or nore of the

pol ypept iwoo0de®ssssbed above, such as DNA, RNA, or an amrafrasaloessoes. The
under | yi ng DNA sequences for the polypeptides described above nay be
nodified in ways that do not affect the sequence of the protein product,
and such 20 sequences are included in the invention. For instance, the DNA
sequence nmayoh®ositido le.@ptwaroiz@dretaptipensricome Taklprias S, onnudieid atidséncdditly as E.
coli, an insect cell line (e.g., using the bacul ovirus expressi on systen),
or a manmal itBHAEEEYS); OhtitRANFOdiTPAstEe [ Armesg apiigens diom Table I ar g’ cert ai n
enbodi ment s, pefd) 3 &%@A% £RLARRALRYIE SoRYEL FAEIARLASHEUED A5 peRigfn,  RNA
or an anal og thereo at are at least 70% 80% 90% 95% 99% 98% 99%
or 100% i derbipcaent osubsgmast §. pndiabdreéadinGactidn ooto mdwa@rthantsk of thpor ti on of
said gene. l.n certain enbodi nrepts, the nucleic acid is, 600-2000, 800-1800,
1000- 1608, TR0 A HAGIER BRSPS A RBOUHIHY ¢ he

nucl ei ¢ aci &Hoa1dfO indE8G1 B8RPt 8RY, pRUmSARL 1XLARBINUE] RIbIWIESa irBatheRgt h.

The nucleic acids may be 30 used, for exanple, for reconbi nant production
of the pol ypeptiigiesinginuioresprbnasmd @ndigioniinmalyo gestilde to aeptthet infactien eof .

In sone enbqdi nents, .th acci.n r i nogeni c.conposi tion may conprise
fusi on prot ceiiynasdngﬂlat}egpg?%\%fﬁed%dlﬁ%&%c%naﬁ%ﬂb%gpofﬁéjnpoI ypepti des descri bed
herein may be userheiblibwie giOdshatcatih@ased fisk 6f priumcRbRatilivent sr itnhen
smal l er rel ated pol ypeptides are used, such as fragnents or the |like, and

t hei r nodPecoaPlisgikingnand; therpfose itihadyaptaseaus sQowbiesistiathiag info gne onmoE t 0 5000
dal t ons, nodjfi ' al Li-Cl §i Sl i nune
response. ol sl WEkchEe dNR e tofnBliifh YRR R AREUERR, "0 T o an
appropri at e dspeditipgaodedraar maeith sug Reas oldair@nusnthowodd gearpoldpeciildyad n keyhol e
| i npet henobcyanin or the like. In _certain enbodinents, the vaccjne

formul at i on ‘W¥hPFiRkleasta yersLd res wéth 3 plrtiat e potysbeistirasr sitestilugat i on may
be direct orqiind tfifire §h-are U1 hEBF Yoo ity ALAHEEETRARIE O Bnica
construct may conprise a gene or protein f%om Table 1 or 2 or an

i mmunogdni ¢ derehgrepintal nidveak, itV inffiestienfor athdr eondagns Asdoagtedayittbe N-t er m nal
or CGtermnal. For instance, tags nmay be added to the nucleic acid or

pol ypept i de TEREYAPTES8" purification, detection, solubility, or confer

ot her desirabl e ghahambeshisddimentOn bR odORILLEHR PHeuMdEdcRhiCandighsl. For
instance, a purification tag may be a peptide, oligopeptide, or polypeptide
that may be aggwgsitian &f giveri toyadplis infthe &llogving Boapphidscieasciuide ofi s, GST, TAP,
Cat rodul 1 n, WsahBeesec Gl RERE B g G Pl o RRE UL Foul o
exenpl arny HiSplea@ssplétd dekgutddohiidtsicREQell QidNae; ddjitsatieh RO fXhkHHHH (SEQ I D
NO 33). In other enbodi nents, the polypeptide is free of tags such as

prot ei n puringisens shioaiscardineespisateiyrdifease ciighosisndeohdismeehrpiicyenid on
affinity fory; L ' A : A g ortion is
short. Thi s,dlléeﬁpééj%%ﬂrﬁﬁés%}gﬂ{:es,’d%%gtegggﬁgﬁgggg{ng?%&%%o ri é@gﬁﬁgalgnre t han
1, 2, 3, 4, HLV ikkction, KDSae sthenmindaivhs ossacih@dd with iameurmosufpoédsioner m ni - of

t he pol ypeptide of Table 1 or 252. B, |nmunogenjc conposition The
present  di sdHOSEHE's dIsgsepyRAhgas. @H&%%@éﬁlprr@am%m%}gmﬁmf%éBmaai ni ng
| MuNogeRi ¢ t%kﬁl&ﬁ@ﬁ&rﬂ%dﬁz‘id&%‘ VY ES Ll ﬂﬁflaﬁt@ﬁﬂ@fvﬁﬂlais%%ﬁloin 1 genic 30
pol ypepti des together 'wth a pharnmaceutical carrier. AntigenS fromS.
pneunoni ae \enpkh pediemis suekl ableasiodisrmnd myl lungrdnease edsl veelf asandividuelsiwifeect ed
with S. pneunonia, or from healthy human donors., The human .donors had

b eumabl v HURH KBGOy s B T pH D (P B SN F e du ot e
lifetines, heIGUSRrmstcPNEHBRAIARaA®T BridE MdIGOSR R Al S RBSRanARtveQARNI Zi NY
pat hogen. Briefly, a library of S. pneunoniae anti gens was expressed in
bact eri a ancdertiirddtivetmentapgepulptiensent i ng cells (APCs). 5 The APCs, in
turn, presented S. pneunoni ae-derived pol ypeptides to | ynphocytes that had
been isdlated fromm ce or from human donors. Lynphocyte responses
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were assayed for reactivity to S. pneunoni ae. Human donors, as well as mce
i muni zed with S. pneunoni ae, produced | ynphocytes specific to S.

pneunoni agoanti/messs. Thus, the present disclosure conterplratSesiooaIposi ti ons
of the S. 10 pneunoni ae antigens that elicit a strong inmmune response in

i mmuni zed or infected mce or humans for counteracting infection by S.
pneunoni ae. Tables 1 and 2 list the protein sequence and

correspondi 1y Theehpwiticdge sequence for S. pneunoni ae antigens identified
according to the screening nethods descri bed herein. The antigens were

i dentified in scrigeRgasutigapsifaddsh, Heabcite Aoy ®khdmidiftelci®o 8 pagaps of nouse
T cells, the identified antigens were subjected to at |east two rounds of
screeni ng: aufferegEom Henewuritiaoe witcentinfy apwshssusficigntip triegfdhe patieat.
elicited an 4 - .o c hon I t

ndt vi dua 1yt PRLE Uk BRRBEIF il S RE e RsaRE SR RReHERE F bothe

r esponse 5f r ahSappa@oniddantah finfecled mdividuae nosEnanrdbodi@uns, trdafing €zt r ast, in
the screens of human T cells, 20two different sets of antigen pools were
created, suditgHdeies BordHsH)s thedunben ebhtmpieds aF tedueng ﬁ@rlé?gwﬂwfy pept i des
bet ween the f}| oelst s e b S irkle to

det er mi ne whi lé{?%%% '%Sé@?%@g’ogﬁé@% ge%@%&”ﬁ%ﬁﬁ‘%ﬁ%ﬁ%ﬁ?’g? pol ypepti des
are in posi tineempaob Sronmthbetdritduel patiest lardrtsecobddisenss, thEabdetibng | st s

antigens (and variapts thereof) th Ldengifi b ne of e above

25scr eeni ng C%é‘irﬁ’ﬁﬂggo‘é‘erﬁe%]F@Stga%sgé%\gﬁ{)ﬁyg(g%bé étw’t%wgﬂ??‘ﬁgr&ot‘ésti ng in
the nousg nodel dgsdriR@fc bRbEXRMIRLE theIabeind RUAMiFORRASH bh ARFvidgAording to
this disclosure may include one or two or nore of the genes listed in Table

1 or 2, or thvet-infectiespdhelivangingenay e shivioisteredishoirthymafiey gefia¢tions eigp dsfareé on may
al so conpri se rtions.of said.30Streptococcus polypeptide for exanple
e ot | on’ it AP PARESHE MU RE AR B8 aE Rt ifon bt o

fragnments. Isgmpesies.enbodi ments, the portions of said polypeptides are

i mmunogeni c. The imunogenicity of a portion of a protein is readily

det ermi ned usi ng A HErapgHic dqgxmimoriavacaine ¢aaagducs thfaintnpitnand/gfeduration

i nmmunogeni ci . - . in. In ody t portion
o the-nal ypuefin’ et Y IAAHYARS 8 el R IRSRRCN Sl fuoil?

ful I -1 ength ipfeoti®@i o talke an s furm@s e i a@ivesS an idfectedipatikagénieipsy is no nore
than 10% 20% 30% 40% .or 50% ess than that of the full-length protein
(e.g., pol ypEstingaia. IpteTsapsis. etitiygedin (earifeiion, menipgity herteciay be, for
exanple, i . i , . > s . i ] <t he
vacci ne for %Eﬁ%%’iogéﬁé&gﬁggsi’ n tlﬁ%gtgﬂlﬁg%gg%{%fl%’ipgﬁg%l g@gﬁgﬁaﬁgsgﬁﬁi ncl ude
an i mmunogerirbrypoblpepti de (e.g., a 10 pol ypeptide of Table 1 or 2) that
contai ns_.a nbrape transl gcati ne? seauence (MIS), to facilitate

i ntroduc®i o of HAWYBE YEEHI4TeE §H845Yt he mammal i an cel | and subsequent
stimulation of the cell-nediated inmune response, Exenplary nmenbrane
transl ocati ng seqUeriéldeicy RENMifnatigonMapHBe veccinsg disalose hateindnyikl sequence
of Kaposi fi o gr r . - i -isynucl ei n,
15o0r vy- synuc({gge?%?&? tﬁ%gtnﬁﬁ{?ogr ﬁ%ﬁi}g Iiglfatdlta ﬁ%ﬁ%ﬁ%@b@%%%@%ﬂ%ﬁ%ﬁ%ﬁ n, 5N50,

i ntegri n P3 dboveglion, ondidvaylatay RANT pyeRRpdBOculataHcil nA) bpstdaeaiimg TBac5h,
Bac7, P. berghei, CS protein, and those. MISs scriped in US Patents

6, 248, 558, 6%%5?@@6%%5&%2@%%@? VM}I@@P%& & B Qg sliod) be P en
(e.g., aspolypentidroh dablnte bRkt BifoteSyadORRYA. aRtkYseR NG (E.%_.,qnot her

nol ecul e. This may, for exanple, increase the half-life, solubility

bi oabai | abi |i7Ay) levsts, buaimasaglehiadd.t3sfadd, 5fodd, dAtfiolge A0-foandl &b (dldsor ﬂ%foldr;ay be
covalently bound to the antigen include a carbohydrate, biotin, .

pol y( ot hyl erfd T ABFS™ T < Mg e S G PORR PR Bissins, AHeHBFYEhal i o
aci d, nucl eier aCdodbinAdhy, DA€ el k&g heu@dshiRlifthe ploRhee s BcdBy di f ferent
types of PEG ranging from 25 nol ecul ar wei qhts of bel ow 300 g/ nol to over
10, 000, 000 gmhbediePiramdhapaientton Preumegesed kilipgnbigedsedgmewinopoEanb or st ar
geonetri@s. .1 SO i Sa4d Be patyeall 3 C n1l protein
e Covartn: 1KBBUEn 1578 OE eolch Aot 1okt 2 RGeS el BBl Py
exanpl e of steb igcreae] wyuld $ndicdtd i thersaeddigsponbe ®ah® vadtaieans additibm,ind

noi eties are recogni zed by a Toll-like receptor (TLR) such as TLR2, 30 and
activate the innate i mmune system 43



WO 2011/ 008548PCT/ US2010/ 040406 C. Anti bodi es specific to the proteins of
Tables 1 and 2 Anot her aspect disclosed herein is an anti body

pr epar at iwo 2gam@8@8ed agai nst an antigeni c conposition @eTgispoione40é t he
proteins listed in Table 1 or 2 or an i munogeni c fragnment thereof). For

i nstance, this disclosure provides conbinations 50f two, three, four, or
five anti bodi es each recognizing a different protein of Table 1 or 2. Any
of a vari et ymof mamurdiDgli 7ellakcavatton| wﬁad 1nc$ela’shd apt 7 batlaceisatidis lsukdhess €.

pol ycl onal, npnacl onal ,_reconbi hant, zed or partially hunanlzed

single chai nl-> el 2- -y 3%&9?@@ ?ﬂé?léo?o f%lfl(?r 19£1d af MeEiNeSatean be of any
I sotype, €. Qe a%@w g@éﬂ ﬂgl%ﬁé&QC%J%H%)ethQﬁe §é’&%ﬂlea%deqn)% allIiRasul P @s | 9G2D,

lgG3, 1gA, etc. ey c e fromany ani speci es that produces
ant i bodi es, qfrzmlaudbwtg/ spealfic ta tblyatcinayowes; inclengkldevedy oftthespecke. I n sone

[ anst or fed BUER P 5 GO RIS, S Db vaaebf 20kes 12 a0 AR & nud 10

express a PORbhedhdrOieOfre EaReIteWiith iAcRRe@RhéRhe SF¥RANSIThYe@gal to or
exceedi ng that of subject generating the pr edecessor anti body. See Huse et

al . 15(1989)emtgdinesrts tR4O MORTSE Bdse asprys @spodehiosexample, pac miapienagsure
i i t t i bodi
Fecognt i ng Tne Siste RhOEAEL o BB rmer e pRD vALeARERAE rEfiiogen: o

conposi ti on feNHPepRIeHiclOFbalanirk€s Ruedh ifdl@erRe oDk Ceritl of ke dhidlkibawE ng: an
adjuvant, stabilizer, buffer, surfactant, controlled rel ease conmponent,
salt, pr Qsernnavmv@ccalnafeﬁﬁoramva%a@teé ﬂébvlflvfés EQMBUPYAREEPAted . Adj uvant s
The vacci ne L(?Q{Hﬂlh%tl ons and i mmunogeni ¢ conpositions described herein
25may i ncl udé®'an juvant. Adjuvants can be br oadly separated into two

cl asses, based onvthel r r| nci pcﬁll {}g chani ms of d§r vacci glre d«ﬁllvery
systenms and i munGSEIAST é‘fa&(?lag i §nats§ay(3 élbvarbouémo RISy Burr. HV
Res. 1:309- %ﬁousa%ﬂ?d)el MAGEItRe ABALBRS o @W@Hﬁtrﬁh@o%ﬁ&ﬂn%éms%w ate

formul ati ons ., emul sions, mcroparticles, inmune-stinulating conpl exes

(1 SCOMs) , V\A*A%% jnigfering fie teBaresis © a syhicet @ asinglalose opamtinkedoseand
i posomiﬁog dle &gﬂ% dlrn?e%Eer A0S bl gh‘]{lfﬁlggla&e &4, By %{h%ogu eln%&iiﬁg tLIES, Qer | ved

from pat ens can represent gen asso Sl'ecu pa’t erns
(PAVP) , e. g.challénpeplobeyis aakiivaunt dﬁ&uéd_S’Sjneumma@h@lsmh@tﬁqﬂ (chpeelatly (ivRdL) , or
CpG contai ni ng DNA, which activate cells of the innate imune system

5Al ternati vel NIZAHPBVARNSNYRGF e daniaal fichin Saglecf@@eéﬁh%d@ﬂianger&ﬂsaaﬁn c.
I norgani c a%ﬁyaaﬁ%% %@éHﬂg%q%eémf%&h&lﬁ?/?ﬁl%a@an%& 1%'1@ Rb&gé hahé&h
yar oxy m

anor phous al um num osphate su um nu OXI de whi ch
are common| ymerse thardductem ivgobnimson Qr ameduceoi uuhﬁMhtyaoercmm&ecbr gani c

nol ecul i ncl udi n macr o An_.examl e of a adj uvant is
Cho er a Dox M AlbARS HURY S G AP st aeerphee Bl ShiMedBnse ¢ hey

i nduce. In %ﬁlﬁﬁﬁltﬁl@@ héTBMrSae $RS c%_ﬂin‘i'iéﬁ@ﬁ il hWeRRe hid@epCt i vation of THL
cells or TH2 cells. In other enbodi nents, the adjuvant induces the

activation of B cells. In yet other enbodi nents, the adjuvant induces the
activation of antigen-presenting cells. These categories are not nutually

excl usi ve: i@ §R%r fifiogalc dtp@Rllonct 1 vates more

1. Defense against S. pneumoniae infection

25 The immunogenic compositions of the present disclosure are designed to
elicit an immune response against S. pneumoniae. Compositions described herein
(e.g., ones comprising one or more polypeptides of Table 1 or 2, or nucleic acids
encoding the polypeptides) may stimulate an antibody response or a cell-mediated
immune response, or both, in the mammal to which it is administered. In some

30  embodiments, the composition stimulates a Tyy1-biased CD4+ T cell response, a

Tyl7-biased CD4+ T cell response, or a CD8+ T cell response; in the case of a
- 44 -



15t han one type of cell. In certain enbodi nents, the adjuvant induces
the activation of THL17 cells. It may pronote the TH17 cells to secrete
IL-17. | rweana/@sdaedi nents, an adj uvant that induces thecaatscvatiwamne of THL7
cells is one that produces at least a 2-fold, and in sonme cases a 10-fold,
experinmental sanple to control ratio in the follow ng assay. In 20 the
assay, an experinenter conpares the IL-17 levels secreted by two

popul ati ons sifgleedrhgoneqfljong@isitiont ﬂqeabmglowlbmrﬂapetlmdlaw/arﬁnuaadly a pol ypeptide
known to induce TH17 activatjon, and (2) cells treated with the adjuvant
and an i rrel"8ate. g dodthizes GRS beplf reironsanligldRiakdClotal cpthamseeRset he

activation ;nd/wgh%eﬂr%eqm%gg&gse the cells of population (1) to produce

nore than 2- nor e n 10 foId nore |IL-17 25 than the cells of
popul ation (2) SOl Yéstern
blot. Certain to%%[ﬁé&alg%é?% Owgr pggltlﬁggggpf)&bcqq%prgﬂ @e(oﬁro gced by
ent er ot 0%i gyl gpeptiddalfiTabkerl cEDEG} nudeit lavids endvditgdltie pelypepiiies, ofhus, in sone
enbodi ments, the adjuvant is a toxin. Cholera toxin was successfully used

in the mousenfberdies lieactwﬁdaébthﬁrpé?t&ets %M%W?Vﬂ? AT Beshsatide cPER Wi t h

certain 30 g;]% (15 fiof labile
toxin is prf)}g %ggmbddﬂﬁrs]téﬁ&a}lg tglﬁtlsidg)rlﬁég@glél&gi%lé?ag)gfl?lmtﬁ 8{%:&?\ that are
active as admmvmetsystbmtofshegnarhrrmhnml ogrthimssntooinents alre denpesacbnas wel | .

Exenpl ary detoxified ant [ 61 | ves of labile toxin include nutants

| acki ng ADP- WW%%%?Y%F%F% élséﬁ tivity. Particular detoxified mutant
derivatives of labile toxin include LTK7 (Douce et al "Mut ant s of

Escheri dRi a coli WaHE netapishiag ks hounddwi thepraop-spms saipofinmgnés 2l abkecatlact i vity
act as nont %éK&é)% e%-'%?ﬁé? c1eﬁ‘i|111 H1‘6ﬁﬂttn§g, ?.IF Wu%oﬂes ange tPRe Bﬂﬁﬁs &%8 February

1995) and L Ians et nnat e rinting dified
Heat - Labi | e d[mkcbsad hére&elgeromehwmpmhng QﬂsTdﬁGﬁc)re @otypepteﬁs GEable ¢ dPRotlect i on
agai nst Lung I nfectioqus Di sease he Jour nal nol ogy, 2004, 173:
7435-7443) , Eitaingmbed %énéftl‘éﬂir 1e7c§8??é’flﬁf‘c’éle9€ftfé%F frut ant s of

heat -1 abi | e ﬂn@ﬁh@cé&ﬂ%@e@%& hedigdthiRte CRlde 1801E0 E?LIIQA%&%J@& lA
adj uvants" I'nfect Imun. 1999 Sep: 67(9):4400-6), and LTR72 (" Micosal

adj uvant1|50| tc;ecmnsbdlwﬂmlﬂg@bmccmb;ba@erd p_riﬁﬁmqn aomovleumategenl diall@wgeHéni chi a

coli heat- e.ent.er ot artl Knos

ADP- ¢ 1 bosyl 1 Ahe/EPHERSY Mntdaeds bk ® iR B bnginogocraioimiaation.” 55)

151 n sonme enfs PEIYeS, 2obb@e§d9uv@mtF@Iqm&lbfeeaqe@,afﬁleauwmmwkumtﬂ@rtl cle).
One such adjuvant platform Al phavirus replicons, induces the activation of
THL7 cel | s usinegseleptayilkud Aawies ingrepicd dugder tssatenl wiae ashole-eellowceiapn

enbodi ments of the Al phavirus replicon system al phavirus nmay be engi neered
to express an antTIglerheméiniimpmV@sdanaetmmﬂdhcrreaﬁsu’ig ILnt epeduct{dndry exanpl e,

I L-17 or,,a cytokine that s 2017 ro uctio and may
be prodded dH“%ES‘i’?BP%BP C@Elﬂog%]oﬂsegesﬁ)ﬂ'?eél hgseaf %do’il??f‘:(?P}P%lﬂn&r?“ﬁ&{/ni% f ound
in U S. Pat erfolyWeptider,0843bk 16ora) o & sift§Sst I Brthdrthos® MHis @ppIRdiio®plovidedavacci ne
formulation is admnistered to a patient in conbination with a nucleic acid
encodi ng a dyetbed plactigatingalml 7cdedls gégdmfm%tajlwwd sorpRasitioas éo ¢ sljeqti ke
receptors (T rder Lhyat THLY. 1. TLRS ne well
known protein eﬁg%hg%%oange%s I?cr)%agﬁgﬁ“l ﬁ1 Ve% resutmnﬁ?lgér)lseg%ne Croé:gac%gnl ze

forei gn antilgeing b@lnlaﬁtlr@;dmrg@r Hbtﬁfdpbllaikeacﬂﬂﬂ, qmaatano@sdm indedigy fedthi@danown TLR
l'i gand toget her wiwth an antigen of interest (for instance, as a fusion

pr ot ei nZcarfNPrRettien oh aeHErpBlly phigitroghildike F%%C?@@ﬁéﬁ@@d@pﬁ@&i thit to the

compr ses MInSRa s inE AR A M e B R e
produced as spedfit amtfctdg(j)rédqanpm)hrg&tamﬂﬂennmdac(lt:?ﬁ)l mﬂ;clmmxiefuin addhtlanaied flrom
261 d and badEegargD Yot SSBTDYPE BruiEas B OHOeIOR | pi d A Tracti on
(which is MPL), and Iacks t he sacchari de groups and all but one of the
phosphat es pr es erfIMIOEEEC CAMARHHRIS ContaEiing WRNPROSFRR RERISPELSS ¥in

particulsgr cenent
of anti ggn s%bﬁ 41? ll%gg?éﬁr%l?{%(%lgé g?%h;ﬁ(ﬁégﬂ%ﬁ%}&q% Pg‘é%&g%% Q‘F @A aﬁ{naa e

Ri bi . 529." Eap#rtardRéw Maeckedes 2003 Apr; 2(2):219-29. Li ke MPL adj uvants,

t hese synthetic conmpounds activate the igmat e i nmune systemvia TLR

Anot her type of TLR agonist is a synt het? ¢ phosphol i pid dimer, for exanple
E6020 (Ishizaka ST et al. "E6020: a synthetic Toll-like receptor 4 agoni st
as a 10vacci ne adjuvant." Expert Rev. Vaccines. 2007 Cct; 6(5):773-84.).
Various TLR agoni sts (including TLR4 agoni sts) have been produced and/ or
sold by, for exanple, the Infectious D sease Research Institute (1RD),
Cori xa, Esai, Avanti Pol ar. L| p| ds, Inc. and Si gna AI dr| ch Anot her

o, — g— I Y



15 di oct adecyl di net hyl anmmoni um brom de (DDA). Another TLR-activating
adj uvant is R848 (resiquinod). In sone enbodi nents, the adjuvant is
or conpriwex0n/®sa8ni n. Typically, the saponin is a tri Prerpseaoghosoesi de,
such as those isolated fromthe bark of the Quillaja saponaria tree. A
saponin extract from a biol ogical source can be further 20fractionated
(e.g., by chromatography) to isolate the portions of the extract with the
best adj uvant actlhbiny igstchced, the iato@pigahik eompadidon yompyyes oad off mat i ons of
extract from Quill acjia saponaria tree used as adjuvants are known as
fractions A MFlgiqacids encodipg gag oy 1@81%01¥R§P%1‘?§f0f§|§&m AOY Hal3: 86 BenGsed in
vaccine for Myt A0Se R eeRl kBedodEbR! b SDINTIIBLS| | MU Ad dfy&RABLEXeS
(I1'SCOVB). ISCOVE are an art- 25recogni zed class of adjuvants, that
general | y cahgeinselei@uicidsajacyagoed m the aumuniasd axddvidluabi ptedycenggthe chol est er ol
and phosghol i E%cledéuch asé.é)hos.phati dyl ?}hol iM?yg} . In certain enbodi nents, an
| SCOM i s assEhBIES: POGEEH: e%t’lgﬁnsaa%%@ﬁ e BEGHERHTE FNHET SO PARTUFCOFA nt er est .
However, di ff68R8%n$RRANLAIAEIAGH SRSt Phe REaBEd inuidufifierent ratios. In
addition, the different saponin fractions may either exist together in the
sanme 30particles ) ial | L, on.: per rticle (such
esgfch gql‘ﬁ@leﬁ:"%?& @(%téllﬂiﬂgﬁg I\ nyst ﬁlaio??ggm?%%tg)gl 185?

that the indicat rati o of fraction n are qgene m Xi ng
t oget her pardongiries, foi ¢xdantpie adiofiger entplfaado,iand s)prorhotet thasdidwant ext ,

"substantially" refers to |l ess than 20% 15% 10% 5% 4% 39 % or even
156 Suah b ETION Rhgr G RE St R i SR T g BeE B e PR 4T S &
rat i 0 0fig70-BNAs: 835 steh SUsHpARidOmdy i1s3008pHS TBuckiiefplmitPicdich 00 80

A. 20C, 80 AT 20Cio 85 A'15 C, 85 A 15 Cto 90 A. 10C, 90 5 A: 10Cto 95 A'5
C,or 95 A: 5nQtwhig9isAngBed a promoten(sometigics a erpgglvired pramotednricrati@nas  of

adj uvants are used. Three exenpl ary conbipati [ U s _are MPL and
TPt T L N A T S SR ISR ERT s Sty
bound to antjog@asnylhtiond@dmBcesitedi ®RAnStod feudieath WHRSnsGRYesCORPILLRR a
protein which induces inflammatory responses through activation of

anti gen- preséitisiN2el | s (APCs). In sone enbodinents, one or nore of these
proteins can be reconbinantly fused with an antigen of choice, such that

t he resdbtant fusion nolecule pronotes dendritic cell maturation, activates
dendritic cells to produce cytokines and chenoki nes, and ultimtely,
enhances pr ddeDiggnostic afes15t he antigen to T cells and initiation of T cel
responses (see Wi et al., Cancer Res 2005; 65(11), pp 4947-4954). In
certain enbodi mentiss agplie@iotPgplidds iflesalid, hetbibeineipenkise peasend, afd i n t he
context of the trivalent S. pneunoni ae Pneunococcal surface adhesin A
pneunol ysi n s@esifig aethnd fendstsstiog of Br weeugionits 1BeREENS L D8t Gespestdt orbzF,

D385N, and i . . i.C .

interfere W%%ﬁﬁ%hwr@ﬂ?sgﬁ@gﬁﬁ%k %%@%gﬁl gl#%%{rdﬁ?éeagl? g g%ﬁl&gslaﬁﬁfl of &

pol ysac@Bar irth& fOPS aheddrni@Pi)fection]) Dpaicaos kit em esmplielradugintolhie set upin.
"Protection agai nst Pneunococcal ,col onizati on and fatal pneunonia by a

trival ent QG Yok BOHaLIabaratosy, ape Shecinb 1F%aﬁ¢€élt’§8?‘lﬁlqﬂé}gppoﬁ6?%acchgr! de. "

Infect | mmr}her@@@c%nh'}@tﬁ%lgﬂeﬁﬂéd%%ﬁlab@%- allﬂlﬁgi@ﬁ&‘hb!%ﬁ%%aﬁ&% QThi ot af A USi ON

protein of PsaA wt pneunol ysi n 25 nont oxi ¢ i'vative PdT and then

coupl ed CPs fooS.tiveuhosine miprtoneiss used hersmpepatichGdefesntbsn indhieidoal (rorhe

pol ypepti des described herein is,used in place of gsa int trival ent
on hoat o, - id EAIYLTeRT Ciep gt dveyeelal bTeRer D Hepisabaap um and | s
usual 'y 23dmahehRLEE. padidtleleahiettiot RPhti@ @il Rry iadividvankscH it may be
covalently bound to antigens conprise pol ysaccharides, pneunolysin,

synt het i ¢ 30papny) theshas anpo peptieies, infstiomhas diecpag@itighto contract anTypi cal |y,
the same adi yuant, 0f Bl EnoT ALLWAN BobS: PLERERL.d ReEASH HoRe 0l 2
vacci ne. Opti Sna?'ily, nnowevér, an adj uvan y e EE N stered Wt A t he
first dose ahdivamel WRosantfea@in athhissuReeguent doses (i.e., booster shots).
Al'ternatively, a strong adjuvant may be administered with the first dose of
vaccine and a weakQpme eafbbliits, Bhc MAVWBE TSRS 8 dREnS R a8y ARMgadbWyant nay be
adm ni stered with subsequent doses. The adjuvant can be admni stered before
t he admi3fi stmereijapiibesties, pachapd twhienbindperaefitehantigenhof Tabla d aid? @ defedton of
the antigen or after. the adm nistrati.o f.the antigen to a subject
(somet i mes. v P tiac ag Thdlyidh3t (g B tant dipeltSud sedaOyiney Fpeiiokst o o
days). Certain adjuvants are appropri at&for human pati ents, non-hunman



10ani mal s, or both. 2. Additional conmponents of a vaccine or inmunogenic
conposition In addition to the antigens and the adjuvants descri bed
above, a wecoiwmesi4er mul ati on or i mMmunogeni ¢ conpositi onpPomyUS2oolowies one or
nore additi onal conponents. 15In certain enbodi nents, the vaccine
formul ati on or imunogeni c conposition may include one or nore stabilizers
such as sugars (such as sucrose, glucose, or fructose), phosphate (such as
sodi um phospghhehe&ypiinkd%ilegicyclapks tivnphoieplatetriobasviag adi p@sionpet assi um
phosphat e, aor_nonosodi um phosphate), gl utamate %such as nonosodi um
L- gl ut amat e)infeglemprpbtaipiag adiolggiseleadiply fgan atnaHenty®) RoptrengABe syePlst i n, or
por ci ne ge! aliiiivo AThHR L6h8ond M RoaHiALIHBURE or ARARAAMIA pdltihd 0! ne.
L- hi stidi ne, al anine, valfne, Ieu0|%e, I sol euci ne, serine, %reonlne,
| ysi ne, pheniitradfamidaecondytians ithme allaw doit liediag kf/theaatibody drisatigaf-pindingosi ne, or
sodium bgrate. .In certai n enpodi nent.s, Ll}r%gerv.a cine . fornul ati on or

g D it

i mrunogeni ¢ ROGHPLSi A SBHORHY 1 B HidG A [BR PIEseee R Xt ure of

sodi um bi carbepabgicdm @BYa@pRONRiém@Ehbodi@n&ofke bIRTRObDlogidae Vacci ne
formul ati on may be administered in saline, such as phosphate buffered

sal i ne ( PBS)sampte idicempiuke ¢ Watlimg.of the same|antibedt taiamegathadiontnt Gssue.he vacci ne

formul ati on or i.munogeni ¢ GO ition_includes e or nore surfactants
such as pol YOSTHaT e 88 (sl SREE shaPt s Gt er e i
tert-octyl phemy neghtes controB@$aé thPpanaxkp@nti¢ichax iréinanghg a S.

4-(1, 1, 3, 3-Tetranet hyl butyl ) phenyl - pol yet hyl ene gl ycol (TR TON X-100);

Pol yoxydfhy | eaeseria taectiobn oh serpa casepdindinhof @W@ngg‘}%m katepthean

nonol aur at e X 4~ ( -Jatr mer with
f or mal dehydep(r %%%?%ﬁ%@%%%&%%a%% ?&rlﬁg%bgﬁt Rx?:ga%lj Qﬁggie%ﬁlt%aggr y

noni oni c. | rindiesttaihs pessbogk afeh pseunidutuev adeiafid@eimeritidiedtésomagbei mmunogeni ¢ 5

conposition includes one or npre salts such as sodium chl oride, amoni um
chloride, caPETRHAER ¥HTde togletesbptaeihagtrriahingistigas. femingande st nent s,

a preservatiNgnbdy infiiliHelivda hbfodRGEbRtarRhe BRUAST %g‘ifc_@eﬁ BroRSdihon. 1n

ot her enbodi nents, no preservative i's used. A preservative Is npost often
used i n 1gul tpretdims elescaibed neTablall s In songk ¢érsbédmsniof the antileeltsdait@ agagishgl e- dose

vaccine vials. In certain.e iments, .th reservative.is 2-

ohenoxyet haroP iR ST Br G | Bl aibAGo PHERDS FoBPLSB AR or sor bi c
acid. YeRepeebl@ls Rp&oe pRBial p if tﬁé‘ﬁorﬂ@l@;gé, Hﬁrefaq{iQNEb&’eérﬁﬁfge%reqhéﬁ%nogem c
conposition is a controlled rel ease fornulation. 15 E. DNA vacci nes In
certain aspedeity.t he vacci ne conprises one of the nucleic acids disclosed

herein or a nucleic acid corresponding to one of the pol ypeptides descri bed
herei n. Wien a nutltenaivabi, dneaagiusean sntedmiofillshler ex 2tto datepantient , t he

correspagndi n ene, product (such as a desired anti ené i s produced in the
pat i ont 20 bddgmpraS spPosiss AR BB AIARY, TREUFERETSEPHTT A8 PR or s t hat
i ncl ude opt Irﬁétg&ﬂoﬂ'ﬁﬁﬁg@pﬁ@%a@g&ﬂ%ﬁﬁfe@_tff&lﬁﬁatfem sl%ﬁ)éé?éd!df%!é@iﬂgta@. a mamal
(including humans) to induce a therapeutic or prophylactic i mune response.
The nucl ei ¢ meitdoray ifectionpta) ek@inphga bplegicaRbynplofrom gpatidnst(bt nucl ei c
acid. The nugcl §i ¢ acid my V‘t])@htsion | e stgyanded or double stranded, .25Nucleic
aci d vacci n&PEEHYT L FAMpe WO K PO s P S LK &
from Table 1 or 2 or portions thereof under conditions that allow for binding of the
25  antigen (or portion thereof) to any host antibodies present in the sample; where
binding indicates the presence of anti-S. pneumoniae antibodies in the sample. In
some embodiments, the binding to the biological sample is compared to binding of
the same antigen to a negative control tissue, wherein if the biological sample shows
the presence of anti-S. prneumoniae antibodies as compared to the negative control
30  tissue, the patient is identified as likely either (1) having a S. preumoniae infection,

or (2) having had a S. pneumoniae infection in the past. In some cases, detecting

one antibody indicates a current or past infection with S. preumoniae; in other cases,
-47 -



papi | | omaviruses, retroviruses, etc.) can be admnistered directly to the
manmal for transduction of cells in vivo. The nucleic acid vaccines can be
f or mul at esloastipissssaceut i cal conpositions for adm ni st r &CITars2010/00396

sui t abl e manner, including parenteral adm nistration. In determ ning
the effective anbunt of the vector to be adm nistered in the treatnent or
prophyl axis of an infection or other condition, the physician eval uates
vect or toxi cletdcéifig tyd oginessintibodits indecatts a@ament cxpdsttihfectsroatitlSi on of
anti-vector antibodies, if any. Oten, the dose equi val ent of a nak

nucl ei ¢ aci dPYBAIGey Ehe ﬁpr%ﬁl@tlpp%ﬂﬁegﬂw beapprepriafely agiysted o %Ftwﬁfhew 70

ki | ogram pat cid are
cal ool ated 1cya] AREOEEER Bk T e R R Kl el e

Adm ni strat i(em. (aaﬁnrebmcacmvbapﬁcmheﬁihvpmtanqusenlﬁd 1d|T\abwel:i doses. The
toxicity and therapeutic efficacy of the nucleic acid vaccine vectors can
be deter ned usilngost antadithdpba fEda@uinecall r@potedfaasarmaliel dellqu;hﬁ ures or
10experinmental animals A nucl ei ¢ aci d_vacci ne can contain RNA,

a modi fi ed rhschénféﬁf'&cWMorA@%@%@h%@&va@%@ev Comaﬂ%ﬁém%a%@ﬁt s, the
vaccine conpy %§1t18ﬂ§hé}émfﬂ?§c s€d alig Y QB O o S Qlafitifyi (Eg'th'enSt ance,

t he vaccine ma nprise a plura py of expression vectors e capabl e of
aut ononous &:hpmmmcgwkm‘e modwetibe of thdenamdalig T 5elt agiegponsaitoaherammal i an cel |
to produce at |east one inmu ni.c pol ype An e si.on vector often
i ncl udes a IREOYHOP eI ‘gggse éﬁ’&‘@y&s@ g%tgo n1’i’t[iﬁfc%§!c}trde sequence of
a strongl eukaryotic praonoter, operabl y linked to one or nore COdl‘t}%

regi ons.10The cor‘rpﬂbe Bindipg obHHS- I WEKE R aRtEIodY fagh ARHESP Y@Lt A@OLPEPte any

particul ar t h as a CW
b 20" RSV pranapr: R e Rl oty SRR IR FRATeBE", % P
host cel |l . Thduge Bhintle(enagmelinkyd memanasortehi dssdy)yWepteontdoeing, A vector
useful in the present co sitions _and nethods can be.circul ar or linear,
singl e-str arfBtFeliOBRY aha F Pt @ﬁ&e@aﬂorb%e%nﬁvg&ﬁoalnseag% d, or

epi some. 1N @esibiARk&ne %@és@&ﬂtor c%ﬁﬁﬁné’lﬂ@' 68t keebkodimed FghQRulisg On a
separate vector; 25 however, is to be understood that one or nore coding
r egi ons 16an amab«pd}epl@tmn bnndalgss ﬂgl lgimvigext mMAl%tmtmh@@@recmldgs aregpwmktocan be
under the control a_si.n ters Iasm ds may
bo-used 1 or A4he xspOtriRe FftOhert, SRt Sufa® REBieRE e SRS TSl mont <
of the nucl einfenable o HREGITNG ssmmczﬂff@@ﬁtsmgﬂt@ﬁssn kﬁiﬂdjﬁﬂei agdaaulalb@%mcﬁ@ VR1012
(Vical Inc., San Di i&o Calif. pCWI . UBF3/2 (S hnston, University of
Texas) or pobNABeleydlnf atnﬁlbg@ﬁs @ompor Bt soste, enekadiments otaisyferns ars wserd

sequences ( noay Syl fREbRhs FERRRAS, SRR ARRE At ATHATR T Pre”
ani mal ' 90i mperferaydheng ankhe thufﬂlbmﬁn@gtsfénmamig&ﬁ miavaghggbencode a fusion
product contajning the i munogeni.c pol ypeptide. Plasm d DNA can al so be

del i ver ed usTiEPaERY e RARTRIEFHSTPEHFIS t%mH]@EY\Pélfa)}’e%E@feé% fremeBNod that is
sui tabl e T ore,DNANARELRES hgtélfn ﬁs&u %%Pdtéﬁl%h% s FRbihY tr hi2 are
éh ently repli d mﬁlc

t ransf or ned th an | ndep ating pfasm econes
rel eased i ntumitehel hagdin aghy, laiybmpkmmi@bﬂlmmcm,gmﬂlpepmtkmoh pmris tAweotlxtrt enuat ed

bacteriumin the. host cell al.ternative app achto ring the
nucl ei ¢ aci dYROOINEA] AshY }Srﬂfg‘le(}’é]ém’tl%c%ésség ‘?}F‘Pté‘fltl 9 Cﬁ@%l vect or.
Exanpl e950f Siiet:adl Ss¥is Alcll@ifd @E S TTREISUCS aﬁ@@mgﬁax%ﬂbg&ké fre\oliHE, POX
viruses such as vaccinia, canary pox, and fow pox, herpes viruses,

i ncl udi ng cdphisghd- mbaagéspmrt mgde adeﬁmmrwpﬁgmémdlqatdewsmtom andgind
retroviruses I ar bact e tors include attenu
Sl ol 15 SRS Rned bfgus i &F Eptv Mg e Gt B el o

Li steria nongeyice genes. |In sone enbodi ments, the nucleic acid is a vector,
such as a pI asmd, that is capable of 15 autol ogous expression of the

nucl eoti de Sequeﬁﬁ%oﬁg%ﬁfﬁbﬂﬁletn&?iﬂtﬂé%%ﬁ%@&ﬁ CarRAk YIRRPS thelBresbndds sOf Vacci nes

30  pneumoniae (e.g., by detecting one or more polypeptide of Table 1 or 2 or an

antibody that binds one of said polypeptides), one may administer a therapeutically
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The S. pneunoni ae vacci nes descri bed herein may be used for prophylactic
20and/ or therapeutic treatnent of S. pneunoniae. Accordingly, this

appl i cat iwo 2priowssies a net hod for treating a subject sufrCenisegofdswns or
susceptible to S. pneunoniae infection, conprising adm nistering an
effective anmount of any of the vaccine formul ations described herein. In
sone aspects, the nethod inhibits S. pneunoni ae col oni zation in an

i ndi vi dual . dffecéanmmmasipect tie,cotipesitivhhamd thaapies tisscSbeditergines Mzrpjagientsy npt ons.
The subj ect receivi ng}sqﬁhe vacci nation nmay be a nale or a fermal e, and nay be

a child or adifitolopiillsgplenpyarhpmicsiorerameighpleed: SBRFRdUieeWtl i s a
human. 1 n otdhgy Iﬁmgdgaﬁwfécestlnﬁw ﬁ?{;&%& ihal R J‘%Pa%‘éé&%aﬁlﬁlerﬁh sothe
Prophyl actic use prophy actl [ e nments, e vaccine is
adm ni ster ecbrmhmd&n&ubjtlm:blotoglc%sam}ﬂusema;mganmrrtmded fs pangpdarttdtan. dan hel p

protect against. th sta t of S. or exanmple b

Dt ot ot | 5o, dGaNACATREBITEHIs bE (g heRisci BEp dRubhbesel Siite S BBReRYai sease.
Thus, in sor&ltﬁ&&%ﬁaﬁonﬁhﬁtﬁ%h{a)@éithe@mmt&ﬂ PRESIANR. by S. pneunoniae in a
noncol oni zed or uni nfected subject. In anot her aspect, the nethod may
reduce the durati i gl v

col oni zed. In sorrlg{ée(ﬁ%g gg&%ﬁ%ﬁﬂ&ﬂeﬁﬁ(& dggﬁs‘%ﬁeﬂ%éiwrér%gg?ko%ﬁ%}nd%%tf%élgll nvention
confer 5 pr & aciianebodythai tiyds aielaf\shildg)o@fpepndﬁsmmaedbemsﬁmddteatSto exhi bi t

del ayed onset of synptons.or redu ed.s verlt ? ftoms as ”5? result of
his or her %6’%’?’3 2 YHIEY, gL sanples. ’rnﬁ eér{ﬁl%/ﬁﬁ’l RPN/ o quct i on

in severypty sﬁﬁlpﬁ‘)ér('ﬁg{a‘ﬂ{éﬁ fléin Blhel GRBLes2 PR eﬁa@r@le QQe/ﬂlagﬂ-béhc ?&%’mg}pl% ﬁ%redeven
90% In particular enbodi nents, vaccinated individuals nay displa
synpt ons updn detent K pnemiertialSin fpﬂ@,uimhl etengmdledts fnbeOOQendeﬂenlgcﬂnmhlfz:@d by S.

pneunoni ae, or, both.. Protecti Kty is t .ac i eved by one or
ore of he o Fom gttt TREA e Sy B e BRI, *Y romu 1y
Micosal i Mmyaténitaliess, Bhde¥BElbihingt hﬁnftﬁ’élﬂlﬁdludlflg ﬁ@@ﬁt@l@hﬁm&@fénﬂﬂf&@é@ anti bodi es
on nucosal surfaces of the respiratory, gastrointestinal, and genitourinary
tracts. The 1§¢1ei=mah@iim@hd@@eepélngseﬁ@ﬂ%tt@@naﬁqrefheaf:nye@megntéflde%seni@@

15medi at; 3@}% t sult in
sl GA prog '?s% o% yg‘ﬁgl‘ir’gérr%‘ﬁgéﬁ{’@g“otﬁg lrtﬁ%%:so@(rfqﬁ[‘] g tl ssﬁlgés/&%f atangs talé:%

Hunor al i nmirirh Yiningald $tieh @ahgryculltneal aelsarwllst (coévs |[9§3, ahickdisdiess, aoded gid
antibodies in ser um Cellular inmmunity can be achi eved through cytotoxic T
| ynphocyt es Bf likqiy eaipprnén aymals (doss. wsp@rréeﬁgﬂfhevlﬂl@ Qrgtd 3palsy

macr ophages @pdi, EnlbdRRgfEY Tt}?étesté‘ﬁex‘éﬁbﬁlé\?f?é‘ﬁer%rﬁﬁﬁ oﬁ"sﬁﬁ&?fé's ti&n '[ﬁ]%}ﬂfée‘ﬂ ng T
cells without a requirenent for ant . In particular, ce

i mmunity rYB.)Cu[IBreETBUh}EE[S&IIﬂtbl}CS SHiumoan ddikTha erddice a therapekts prtttela,l duytugeny

i ndi vi dyal a certain. risk of becomng i.nfected with ni ae.
However S0c erttdpiteStin SUBRIGBIERE Hova SpHCH GBS ok Rulbire AUt on

sone embodi NBHYE forded@fbipigpdse¢.nul ation as described herein (e.g., a 25
conposition conprising one or nore pol ypeptides from Table 1 or 2, or
nucl ei ¢ acids en th the
pol ypeptides) is 'ggém&%?ﬁs)%{g? gﬁg isgﬁl%%étsggﬁ%ﬂsl&g g@%rgfe?ﬂ}lgnuﬂggﬁo%ﬁgﬁl\@é ed.

An i mMunoconprenvsinaiiesiodiib beatiatticsinpgsihg:oin) admindtanlg aphaahaenticdls | i kel y

to expose the individual .i.n question to a higher risk of infection with S
30 pneuroni £EMPPFILPY CB‘B‘BQ?lﬁg élf"’ﬁ’ { e BRI 4t P@horp?%ﬁ%%é@ﬂ‘?&:al ly in an

i ndi vi dugl hRyidAomERet i M PAGANRLA %)&%@eeﬁﬁ?@ﬂe’flh@é} PR B S RlinH i Ak a
treatments known to comprom se i nmmune function. By prophylactically

treating w thpasuramtidqgefictioe onppaticilanlo¢aiog.in thaymtiont. foxck aaktgngeties f r om

Table 1 or 2, or, nucleic acids enc anti ens r with antibodi es
oot ve t o hapilsr i RfirtnE e IGie a8t A8 Pede B 2 S 1o
treat ment Kknewhintethbod MY ISEmE MO R tHek B6thpAes, iff thel fatipMSRk Alse to prevent a
subsequent S. pneunoni ae infection or to reduce the risk of the 5

i ndi vi dual JWRtmaEE? HEeHion; vieasiogitehintiedion by pINisRDOE BEAPEWIEN condi ti on.
Shoul d tpe i lzt\ﬂfed#ﬁeuncfgpm@aﬁﬁeu%m%e 5”118%1 ﬂhgcl? J A58 én091n81 g éyortﬁo%l lowing a

treatrrent | ea noconprom se |on I possi ble to
treat the inhaesf temhebp’atﬁdm Inlcsttameﬁg)oﬂﬂnetnlme thendletibd Gatheatorapitideg e the
conposi tion.
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The follow ng groups are at increased risk of pneunococcal disease or its
10conplications, and therefore it is advantageous for subjects falling into
one or noOWe 20fl/mk8e groups to receive a vaccine fornml acrars2desersnbed
herein: children, especially those from1l nonth to 5 years old or 2 nonths
to 2 years old; children who are at | east 2 years of age with asplenia,

spl eni ¢ dysfunction or sickle-cell disease; children who are at |east 2
years of ageavikiitthanephpetinonieriafeotien, tehiimnihe idfbanelyr aisphineking hui d | eak,

H V infection or other conditions associated w th i mmunosuppression.

I n anot her RYBRRUGEHLY, efigctive aaourfid ado gretro ¢ BIRELNDERC AITant i gen

conposi tion sy Glo¥ahc g?rti.%glﬂlléréofi ,th@?atfe%.' ?l‘é\ﬁﬁgth% uﬁheﬂc‘&ﬁ{rp?i%éed risk of

pneunococcal disedse its conplications: persons 65 years of age;
adul ts w t h RGasplienihe, lospbe and/odydiimeof thers. preshekdemabe pateins €dlsie; adul ts
with the _foll ow condi tjons:, chronic cardj orespiratory disease,

Cirrhosi S, dANTBRGMAL B vsgd G alute b Seic ol Se et g in HeRANIROIY i abet es

nel litus, chie@intncCORRRQIBENBEd fHebtpd id Sfopridd/ | nfection, AIDS and ot her
conditions associated wi th i mmunosuppressi on (Hodgkin's di sease, |ynphong,

mul tiple nyel Ona’ln'sgiﬁ}é REDUR e l}%’hn}i%g%u&ﬁéﬁi@?&rﬁi@ﬁﬁﬁ%& ﬁggcﬁt)é-:(%ﬁ%ein

individuals with co ear I nplants; viduals w ong-ter ealth

probl ens suachayalse tredtd miks e asenasisl of thagouliss efissctias. Wwesdmeaambattiimentdual s who
are taking apy drug or treatnent that .|owers the hody's resistance to

i ect o UMtk BHEoR R RICrisiten B ke ok SUPHGAEP QAL on
therapy;10Al gakan. 1eddaedica i’ frelchedthoNall V& 1AL - A8 ThRORULAE e Patiend0 2.
Ther apeutic use ~I'n therapeutic applications, the vaccine may be

adni ni st er edhas eigedpatimemtnegefpbasd agginkt o1-$S.prgmeamoni Hantibddetdronbsenh an

amount sufficient to treat,the .patient.. Treati,n .he .patient, in this case,
Srors to 1 charhn L oidiealie OF PRbb e b Bt HRhbER R o umstaon ae i
an infect ed duffiiiatit dekpbnsel dainoramntiesypAdiMBALS andl headrk AgerbhevcnadatBedt refers to

reduci ng the duration of synptons or reducing the intensity of synptons. In
some enbodi ndild be rasemynended elnrsemgeasbodiaediragdbaslies proseat atgedysad ipvshsi ae

fromthe vacgs .pat. 1 & i ! S he, r educt |

descri bad angve e Bkerd B EhEle B SR 00N 76% “4o% LT Ben o0v
101 n t her apdeidl of axtbodiedeyiicl id hpatiede Giither Hosmaldimmitsektesh. tAntiodiendi vi dual
post-infection. The vaccine may be adm nistered shortly after infection,

e.g. bef or e BPnbR Gitecterehy atbigtty ¥9§ranm thseanfigensiflestrehed dnetsin (ongy BPsent er

mani f est ati op,pRf | SYITBE B Bor cAhPELAREHIIISAS. pneunoni ae vacci ne can reduce
the intensity and/or duration 15synptons of the various indications of S.

peurmoni ae i nf ecty,on,. A Boa AISHMANEAG HBSHEOR GaN.bAKe (R oL In -
sone cases, an I nrec eg pati en evel ops neum)rﬁ a, acute srnusitrs, otitis
medi a (@r ithdedhiTable,] dnefurnyintayde udedlogireditiethe pRZSdsS andS{rRsIoMelof K1 S,
septic arthritis, endocarditis, peritonitis, pericarditis, cellulitis, or
brai n absced¥eupprige pdeiipnig apadentn fewidibeamppisiaod byioae of kil ap thegyt that

vacci nation w FRoRen¥@iClrd &St RG] @RS 6 & JIBYmbfae. Other

embodiments include the detection of related bacteria including bacteria with
proteins homologous to the proteins described in Table 1 or 2. Such related bacteria

25  include, for example, other strains of Streptococcus.

1. Doses and Routes of Administration
1. Dosage forms, amounts, and timing

The amount of antigen in each vaccine or immunogenic composition dose is

30  selected as an effective amount, which induces a prophylactic or therapeutic
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determ ned in a nunber of ways, in addition to the clinical outcones
descri bed above. First, one nmay assay |L-17 levels (particularly IL-17A) by
stinmul at iwQ 2011008348 deri ved fromthe subject after vaccipoatuseoo/odises | L- 17
| evel s may be conpared 25to IL-17 levels in the same subject before

vacci nation. Increased IL-17 (e.g., IL- 17A) levels, such as a 1.5 fold,
2-fold, 5-fold, 10-fold, 20-fold, 50-fold or 100-fold or nore increase,
woul d i ndi catgoase, andeseebababoespariRetasitigle dvaagioner mAltipey datd.vel y (or in
conbi nation), one may assay neutrophils in the presence of T cells or

anti bodi es fireftabhe tlﬁfa@QS@mW’ftmutﬁ%tﬁF@eéé\aqrsqénfq §HGts 1n Auied yagrinees.
pneunococcal Al hing; -4 2=Fal. g B -fold,

20-fol d, 50;?§P§hgphqg%&?%fgq%%dﬂl}géPﬁg%ggsé?ﬁgég?%évag#gg?égan i ncreased
response to Gdrerallgeitiinepedtad addh dbonwillorvenpriveyl - 1008 s1gr o prdtdin, medoime
activation, where increased TH17 cell activation, such as a 1.5 fold,
2-fold, S-fdndancen2fl§0die. fryinstange 45841 i someropectoths Gecirp FeMuidiogase,
correlates w ' a r n t o the.vacci ne. .n | so nmeasure
evel s of - anClRrBoly 0ABEE Bt SBRRERG Quu Ry e RLAE e T D o5
the specifi enidinhéedyhe sipesprage andurh of Mhtthen 20 boUelivebed Willddepdfkt H10thd,
20-fold, 50-fold or 100-fold or nore increase, are correlated wth

i ncreased va&ei Viaighs pachgalth (6.8 dBPUBPGPIEBBHEHEREYS) of wbifct mienof t hese

assays are - qggl - ure |- vel s % e levels
of vaccine-ggng%Eﬁﬁgﬁﬁi o8§Waﬁ??%$%ﬁ¥g§§f§fﬁgﬁé“#%¥h?&@i0%52 %hghiologica
mar ker s 19UChiod8, foréiadPRes0-050 Hg,ewsefjng #@f100Qig. duration of 10 pneunpcoccal
infection in vaccinated individuals conpared to unvacci nated individual s.

vacci ne ef fi cacy jfRymgkiBolinARe 8§ bok BoVadd B $adTRASL o ¥R QUBA YICH aS (he
nmouse nodel . For 1 nstance, BALB/c or C57BL/6 strains of mce may be used.

Af t er adm nishiere g redvdts destibedialmaviee It othar subpdinen(s a®llawsigeglieiteibse or

mul tiple dosesg, 15tq§gexgeanenter adm ni sters a‘Ch%{|GQﬁﬁ, ose of S.
pneunoni ae. 'PRCEYIRD SRNEL rPHEC eRGP BRGSOqEEcrBalign s ioE &Rl A dVRause S.
pneunoni ae GRIENioEAb! Ve REREGIAR! |AdvARGAouSHY! ARIntAHbePR)thieB offbwnVACCI Nat ed
animal, and in sone cases the challenge dosé is sufficient to cause a high
rate of lbet Hwobttyac¢inatimvaex bhadreigisemeddpsexadpée. ebenttlmapnthehgwndisthe
reduction i n, S0} 0] F8HOR 95 LT EIVELERN! DbSLRAL 1k 1 dpgcci nated 20
ani mal s. Exanples dha> 6" snOW the st I'cacy o po?ypep Ides of Table 1 in

i nhi bi ting Sac@ifgwmeiagnacalesc@hnisg@idnan 0f 0.511@dvoR seonfirdat ma@be Use of

| mmunogeni ¢ Conpositions |.Defense agai nst S. pneunoni ae infection 25The

i munogeni ¢ ayMiagsops rasingnister splrdesesif vargrgsoshicl may be gdgiingstegdby el icit
an imune refPORSERAHRERSL rontesPNEUNMDNI ae. Conposi tions described herein
(e.g., ones conprising one or nore polypeptides of Table 1 or 2, or nucleic
aci ds engoding t pol ypeptides) may .stimulate an anti
el | “modat ed | mi AR EE i RkR o Fids st
adm ni st er edvaribly GF@Eae3Fo @i dicBR#Th @ mbbbEnGHRTRRSIokipasitidh ifpoaides ih
TH1- bi ased CD4+ T cell response, a TH17-biased CD4+ T cell response, or a
CD8+ T cel | spbdpppewderpd(aselyepkitizesh form;di Hept may berpsvided ie solgoen faren, t he
conposition il A i | + T cel
response, Tﬁgg¥%%%§e 0@%§$ﬁga?g%kgg%éﬁ%ﬁ%@?H%ﬁﬁ%€%£g%E§%§ﬁ¢gggFf response.
I n certain eshposientsd atlbsst ondrEparatd Qerilé @ogtainepodibenpri si ng one or nore

ody, hespense or a
& PR E OP g

25 In some embodiments, the composition will be administered in a dose
escalation manner, such that successive administrations of the composition contain a
higher concentration of composition than previous administrations. In some
embodiments, the composition will be administered in a manner such that successive
administrations of the composition contain a lower concentration of composition

30  than previous administrations.
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5pol ypeptides of Table 1 or 2, or nucleic acids encoding the pol ypepti des,
or anti bodies reactive with the peptides) includes a cytokine or nucleotide
codi ng reyDaniigeadi ng a cyt okine such as |1L-17, to provciasaddiotidsonal
stinmulation to the i Mmune system of the mammal . In certain enbodi nents, the
conposition conprises a cytokine such as IL-17. 10Wiile not wi shing to be
bound by theory, in sone enbodinents a TH17 cell response is beneficial in
mounti ng an i nmurie thes@oars appliatibies, conpastidns @RSadhhiatoskd ywitienn, e. g.,
ones conprising.one or nore pol ypeptides of Table 1 or 2. In certain

enbodi nent s ,Sugg.ﬂ%ﬁ:frp%a digprye PRt sETigicABO; tigahihepatignte 4 hpigeutic
pneunococcal, | I kSt ] I < LEecept or show
15 decr easedgl P gg%ﬁghggﬁ Cd\jrg Og?t@-%gggog dprﬂr? %&%@%‘ﬁ%“%%&%ﬁéﬂ%@g cal

chal | enge ( Lsloveihg diseaseprogressiaa kidneibg Aacredalatigsligequepliedtiomouinhibiting

neunococcal . col oni zation.". PLoS. Pat hog.. 2008 .Se i .—.Furt her nor e,
e oo S A Pt ateind G QL Sfery Ul Moy T SR et e e o i

m ce treat edom, poa 30h0begcs! 1oy sc@mb N&els B WHichBER IVBuldD cBiAY it didaalget hod

of increasing I'L-17 production by 20adm nistering the conpositions

descri bed herk are fiet geatecomek theompprpiositing. one or nore pol ypeptides of Table 1
or 2) to a subject. Furthernore, this application provides a nethod of
activating TH17 delprephylaceidambodibenisneps@isiticns aposintinGtesed to achugadpjcect . | n
certain enbodj nents, increased. |L-17A | evels resulht .itg i ncr e%sed
pneunococcal "GRG IUGE AB FRMULE PG has Spp fuhihifele ggpblshmegt ofiqist ance
by i nduqigng ihRefisstdiRAle ARARNG BRAILNAL IPBdNRS cMSIHiMORE| d Snffost@UiRPhi | -1 ke
cells. In certain enbodinments, this pneunococcal killing'is independent of
ant i bodi es andiadlyrhdrtbabactédowe yom estabdishihg en anfe¢tlvmdy producti on and

conpl ement activation may be useful additional nmechanisns that contribute
to clearing of alpremmeabodabents)trecionpositibniranadmmisteediposhbinatien

cont ai ni ng i nmunogeni c | ypepti.des or 30 pol ynucl eoti.des encodi ng

i munogeni ¢ ‘glg?%g’b‘?ticaegﬁftscf@éa%ﬁﬂmswtﬁ% 15??3‘%5?%a¥é‘ﬁfﬁ°8’éwe@§}‘3flit@ are al so
provided.  pharmadelti &0 BBMpEIERE @8midiiSrell TN PGSR WhoHATRRSAdY BnCONDI i Ses
one or nore nucleic acids encoding one or nore pol ypeptides 'of SEQ I D NCS:
1- 13, subh asposed (oriappspected of biungbeasesmitlg ckpobefly on. BEQHdidosSVMaRy- 31. | n
sonme enbodi rren%st.t hese n tcI ei ﬁ aci ds are. g%(fﬁj‘rgesseq c'hn t he .'hm*runi zed

i ndi vi dual , JPFBGHET {g P58 %emcgécaﬁw AP A& Arit% §EHE, and the s.
pneunoni ae aMdxg8NS, BRoRIEDEYEIR GulsRdle, RERGEHEMeAFfoRRMTO SéftiAxbas,ahy ef fect in
t he i muni zed i ndi vi dual . Such a nucl el c aci d-containing

i Mmunost i nul'aner)y@onpbs irAreRiiakagntibdetsrinaebe secteskbased en thedyrarangi n of

replication, r.Q 21t hat I X ,on e ucleic
ol ds- encodi e tinar Bie ARG, b Bt B SPUERTYE e R orhe BRESRL
conposi 20on (MybaMRO“DaFpesisanEs thpedodtddlpnphrastine rigaiadintibidti oMoicek” i s
inserted a pronoter (sonmetines a strong viral pronoter), one or nore

nucl ei ¢ aci dsMdrivedi htpodvay é?rloﬁ@ﬁéilﬁt%rz%ﬁépti des of SEQ ID NOS: 1-13, and a
pol yadenyl ati on/transcriptional term nation sequence. |In sonme instances,

t he nucl ei ¢ Zadfektessofiodminisgatipn Di agnosti c uses This application
provides, inter alio, a rapid, inexpensive, sensitive, and specific method
for detection of The vanauertormations pat plemmsgceutipaltchimposigspeateintcashoul d be

useful to al] .hospitals.and physicians, exam.ni and treatin tients with
or at 20 riSEUFGRT LY RUtiRNPLL i ditedt Vesn iR St R BBon; mpi o
enough g bege$elinttichdusdiyrap@fisheal QfPirhdculafRRERphY, sdRdtah&isant i bodi es
and anti gen- bi ndi n]g portions thereof can readily be nade available to all

hospi t al s t rsebddrngl. panidermal, wittaprapial, antranagyd, moeosd, apslevagonil.asali byasel i on. As

used herein, "patient" refer o_an indjividual  (such, as huy. n%“t at
o Ther hos " iRu@ Rt ilican bE Liafa 8 By CAPhY ARy 6 oo R, IR

S. pneunoni agmekintdimehts, Ahed@dlitctsTtadministiioans inddinvkellal 14stheh as a hunman)
that has an S. pneunoni ae infection, has the potential to contract an S.

pneunoni ae iem@_éém%% t%@u%%faﬁl@é@\?fé%@@ ip Flthﬁl neqitie birseti ARETi nf ect i on,
and/ or a | %b‘@dﬂﬂélts,‘@ﬂ%ot%ﬁte' d’ffaﬁﬁltiﬁigt?atﬁ)tn% Hﬁlcbéll.uﬁk&ﬁ%' embodiments, the

route of administration is transdermal or intradermal
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In sone enbodi nents, one may perform a diagnostic assay using two or 30
nore anti bodi es, each of which binds one of the antigens of Table 1 and 2
to det ectw8.20pmess®ni ae in an individual. The instant diPSTIusU0A4@EDS O

provi des a nmethod of phenotyping biol ogical sanples from patients
suspected of having a S. pneunoniae infection: (a) obtaining a biological
sanple froma patient; (b) contacting the sanple with two or nore S.
pneunoni ae - speciCdrtairtrdiitdd @ b inddtragivh agepartiduta ynap ppapriateofos vhdeateeof under
conditions that allow for binding of the antibody or antigen-binding
Sportion to faﬂn%lﬁ@%ﬁ@démn@nowwﬁm%fonﬁﬁ%meﬂﬁp&al?%flqdﬁ%ﬂtvawés I he
presence of . [UazeTp}! [ [0; y&%ﬂhﬁﬁ : bi ndi ng
to the biol gf%ogl ’sanpiigﬁ}aléQ%%ﬁlgsééggﬂsgo%is%?ﬁg%g? the sa%%étéor#ﬂlagg’dy to a
negati ve corneahotingsuejnepkemerising foxtiime(ely. aholgira@kinsarigiile tekiowsn bther
presence _of S.. pnheunoni ae as. conpared to the negative contrql fissue, the
Dot iont Po. i HARIRFLY GOt RIS oy A VA6 BraHBHEGA iy ARG | n
sone cases, BHdhthaQlbe A0MIANEIAORY ek b6 aRe I RNRLEAENGanOf S
pneunoni ae; in other cases, the binding of two or nore antibodi es indicates
t he pr esenceubfut@copnesutaony asineThempfising MemoparsehonydgpidmayMBe).appr opri atel y

adjusted to tect other bacieri infections, .for instance by using an

2t body | mriRbpekdRrOStomRaliE Bt Aofr bR Bl A PR o “One
of the 15pr qD® Asar€ eSsiEbid@hler Mid)abt @irdmubdulHQARE sedaeGtoRMdminkhificant | bodi es
rai sed agai nst a_S. pneunoni ae protein in Table 1 or 2 will also bind the
honol og 10n ahoteséie OnpBisingastaugodyay kesadnpgistesedopigally of Hibcp{ahgsluslys have a
hi gh percentztg?&aéﬁ]wence identity. Alternatively, one nay use an antigen of
Table 1 or 0 {ect anti-S. 20 pneunoni ae anti bodies in an individual.
The i nstant 3iEBeawoduissal so provi des a nethod of phenotypi ng bi ol ogi cal
sanples frompatients suspected of having a S. pneunoni ae infection: (a)
obt ai ni ng a bi ol ogiecakcis@rmldioa B anpahb@iic conihoskRAast ben@ithble feanpl e
with two or nore S. pneunoni ae -specific antigens selected from Table 1 or
2 or porti orfisminigiraticn tgademap Patent; Bidsvacpiae ORIMBWNISSRICISORPOREOBT t he
25antig (Q i Q t Y. i i i .

sanpl ¢ anerizeB il AFGR b PR he S DR bR ke

ant i bodi es iforrhilieti@asmihenuiogesio vempoditeh i¥B0itshle fdradhiinistriigntte athbe-

bi ol ogi cal sanple is conpared to binding of the sane antigen tq a negative
control tisdWEanHERY; An peMe HEbRAIBICR(Gi B8V ACAMPId TUNBIRECHIA LOHPRUGRRES of
anti-S . PneuBaAgeL Q%e!et?)ggitﬁé"reﬁEotGQi'ﬁpﬁfﬁgat(g)?ni. d&%éﬁﬂ%ﬁl@ﬂfd@m 30tissue,
the patient 1s 1dentified as |ikely either (1) having a S. pneunoni ae

i nfection, aqyrdgehs, vavh aglifrgpd]yaa@hapadeeiPSnnadeduidsecEheoraceine bhe past. I n sone
cases, tecting one antibody indicates a current or. past infection with S.
oneunonie. IMORBHC CHBRETISh B 1SS e SutHgE fee BF Rgng PftEbod es

indicates a At wiRith BAS cab Rf e td N oMel BidSfPOS UMPIInRE mbd¥ments, the _
af orenenti oned test may bé appropriately adjusted to detect other bacterial

i nf ecti ons, doowopition apeteinbyessidiand % 1¢re irndy 1 fof leonthamOtN &, ldsachasr i al speci es

Som brbodi HERTG e (HRTHAEE P klBaRee S naiial PRt By be

quantified enagriend. IAssME BRBodidtentyaR vabamd bif inGAlnd2Bnic @BMIpLSESN has
adm ni stering the CO”POS' tions herein disclosed to a manmalian T cell ex
8

vivo, ard quaweileyslhgt pyiesatdkgenfstidslveiernap prasjiuet digHlegrwatere fdimal i an T

1] i : NOSi ti - . ' be,
For exanpt o ariits b fefiR aghieaon LimbAfaG M OPARIS Ehagbas My be
antigen (e. cnowa ipeheype phchds iofi-eldahge dhromadpraphy, Weafiteado,@d usi ng any

appropriate pethaod. Such net hods include ELI SA (enzyne-|inked i mmunosor bent
assay), West®@Hlagppt in ¢fier CRRAIEeR b BERESRS YD BRRILVBICEOr d9HIOYESt ect i on
step may be,p Pk, ANRhARGEen M-I RES Gl ol OIS Nuch & wh@h Or i metric.
One sui t abl ep nmet hod for neasuring 15 anti body-protein binding i1s the

Lum nex 3WNVAPusiegst eatts ank etter plgicae snagragsolbeusactetal anddiepyogataehi AQ

m crosphere. Certain systens, ipcludjn he, xMAP system are anmenable to
Teasur | ng. SSURFATIS i F Speni tay REMETenti D SNk ARGEh 1Y D6 doNEaaT 1 o
nmeasure | eveksilRy. @mls, ROH@H ShbddhGents tHe AP RMBRA! AL Saccftan systens
are used to assay a plurality of marker§ in multiplex. For exanple,
profiling may be 20 performed using any of the fol | ow ng systens: antigen
m croarrays, bead m croarrays, nanobarcodes particle technol ogy, arrayed
proteins from cDNA expression libraries, protein in situ array, protein
arrays of living transformants, universal protein array, |ab-on-a-chip

m crofluidics, and peptides on pins. Another type of clinical assay is a
chem | um nescent assay to detect antibody binding. In 25 sone such assays,

T TN Tl 7 . o




In sonme enbodi nents, if the biological sanple shows the presence of S. 30
pneunoni ae (e.g., by detecting one or nore polypeptide of Table 1 or 2 or
an anti boap 20hizmssasnds one of said pol ypeptides), one ne¢TA®RI0SE4EE a

t herapeutically effective anount of the conpositions and therapies
described herein to the patient. The biol ogical sanple may conprise, for
exanpl e, bl ood, senen, urine, vaginal fluid, nucus, saliva, feces, urine,
cer ebr ospi nédeldw thedevedy seaby tieSUSFB AT @ xarhple HREnderBOO{HE R Sof groduct

bi ol ogi cal sanple is an.organ intended for transplantation. In 5certain
enbodi nent s,obet Bfatherd “&Jé‘fté'%lﬁ Felﬁlpgftl%?ﬁ St Hd/kgioh pERsiug i §§%1H§r4t%ecgh bj ect to

cul ture Con%}ebt‘aﬂﬁ cb Bs1 69%&%% Lﬁ}é{thf PlterTle WREUTONI a€. The

di agnostic tests her ? ose that get ect a pol ypeptide of Table 1
or 2 or an anti bddycelttzluaterrﬂmodnhsenmdleqﬁelsaaatd)np@hmsmllesisethanﬁw IQ%UHI%I to
detect S._ pne i a varlet of sanples, inclu ta en from
ot | ent S Sandr 1oe et e Gt SR sshegeThepfnaiy o

di agnostic tﬁ@%&l@&?r@s@nﬂﬁ@ﬂe LibsBatfChsRce Bpgauepﬁb%dannﬂ‘a%ﬁml&me@k or
ingredients for food and drink; on objects such as nedical instrunents,

medi cal devisvelsaserbér mgtemsc(mraamlalrlyrpthahp®teamﬁdwlp1ah@mlégbsantgﬁaé@skc| ot hi ng,

furnltureln | udi.n Sp ur es | dln ospital

r apes. - or - Fimuah el BREer IRkt PO AR D0t Pt EBEE ot es.
In sone errbqﬁmmieatps@paiahang &&h&héiﬁﬁﬁbt!’blﬂﬁych@@tﬂ@% f@onadued nﬁﬁﬂﬁw)%n t aken
fromani mals such as agricultural aninmals chi ckens, goats,

(co
hor ses dfd tdgeain;eebodineesig ahleast Q. 98 9@%@8%% ol %g%tﬁby dey, weighO ohe | i ke),
or wild ani b erfornmed
on sanpl 6. (hager afibLBILLETRAL TR pe HRRATBh OB, Bl R e” | ho
produce a t hefadipesitédepegiceially nelkddulss éavidgafmblaatlarwaghtrif éand elthnt 390py oduce a

usef ul blologlcal nol ecul e, or cultures of cells grown for research

purposes. AN DCPHisENty @&OWOQF@W%%‘?/Y%T@@C&Y HBEIHBREHHC CRISHION ng t he
l'ocation of c%n‘?n RPRd %dnﬂfp‘?&fsin%oﬁt@m@lé%%{a‘ﬁ%% Cz%rplr%sﬂ 59:009),

adm ni stering maceuti cal “conposition conprising a |abeled S.
pneunonilae a(ht%bxﬁqi;;otem feomt hope wells indiinch @6 pobtnitoprotehesvewé expetshé, pati ent,

and (b) det ectl abel , in |nd tes a unoni ae

T ect on' | TeABSA REamaRTy o 4R GRSt dn et BboTaERn e UraBHost ¢ nay
al so conpri SRR dRIsubiRntifKets Gfnulieidadigs eln'&/otrQ@rbBﬁ dréRt. k& a control.
In certain enbodi nents, the nmet'hod further conprises, if the patient has a

S. pneunoni aestitrmeemtSpm ethéaWnﬁfg theneacting ot trnmnn%ﬁneccnﬁrrmogm@n icagtams

T o mdbtinatbs Bl R b F o IRy Bap e Ford ah SRR DR R s P Bah 0, e

met hod fort her%ql@@meusm% alnﬁ/oir IR&V Aaln @ftainha@sbalihenth,he WIE08E, 9098, ©6d, 0N,
treating the infection by adm nisteri ng a therapeutically ef fecti ve anount
of a S. pned¥Bnicadd §othyidiy sreighiipidiglogispl migramegenrEolpde s1BaYPREFeof , to
t he patient ﬁgm!ﬂ A on

and/ or vol ur%ggéﬁ t 1%‘%%‘%@ P Hﬁéﬂ{ r11]|R glg{ ff&?@hj alg(% ?@%Itesr I [S]EggﬁQ? e%l%% :

used to evalmalbmlémVa@rmdleolﬁlaSwe@hewﬁemtam 5000 been fpepreent). and determ ne
whet her a | ocalized thera i S appr.opriate. In sonme. enbodi nents, the
anti-S. pneunoni alélsaﬁ%fﬁ%fﬁﬁ@&aﬂeéfé&%l%%rd%wgﬁmﬁﬁ9@5@8%%8@1%18Wrﬁ£we a

prognos '2% Oftoh@ﬁy,gﬂﬂ{ﬁ & r@icsoﬁem)fleeﬁﬁd Qéhefll fAtid0 W@cémﬂ?g{hﬂwﬁl%ntst g vaihe S

pneum)nl ae anti bo herein my be detected in a sarrp e taken froma

10patient. |dr 1mmunbg&jllce§ompceltmn®mptrlseﬁt ingedreats dt ev@estratuctnsmkwlacb lessdi cate

that the patjentohas ralsed an jmune tesponse agai NSt anti-S. pneunoni ac.
be obtained in mice or other experimental model systems, and extrapolated to

humans and other animals. Methods for estimating the LDs, of compounds in
30  humans and other animals are well-known in the art. A vaccine formulation or
immunogenic composition, and any component within it, might have an LDs, value

in rats of greater than 100 g/kg, greater than 50g/kg, greater than 20 g/kg, greater
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or present at reduced levels, it would indicate that the patient is failing
to raise a sufficient response against anti-S. pneunoniae, and a nore

aggr essi weotznaawssaat woul d be reconmended. I n sone enbodcCwarst&Lo/0aé bodi es
present at reduced levels 1b5refers to anti bodies that are present at |ess
than 50% 20% 10% 5% 2% or 1%the |level of antibodies typical in a
patient with a normal imrune system Antibodies may be detected by affinity
for any of tthen Bhgikgensateethan b RAd, Beher thahe gkg, drdwaaham] g&ll gredteand/ or 2),
for exanple using ELISA In sone _enbodi ments, detection of specific S
pneunoni ae At ag%@g/(kéz greatenthap EQ mefle. Eggfes thangQl meg/ke)eretss than Aded to
predi ct the r | Qe Al } [ atient.
R I A A e R S e
are not | i mimathnogerde tenpostiorthatSongrsestd tuxaesuchiah botuénrodoxre vbichncl ude

the detegtion of re]ated bacterja. including.bacteria wth ot ei ns

horol ogods. 4" PRESEH Briedinas shons BSam e igesd ot Eha od bact eri a
25i ncl ude, fyulBX@Rke, Other strains of Streptococcus. |I. Doses and Routes
of Adm nistration |I. Dosage forms, anounts, and timng The anmount
of antigen in eackhedagunilaeonsrsuitahie frygenodictompoidi vhesmmediosmuiagoB0yel ect ed as
an effective_ anount .. ich i.nduces a pr.ophyl actic or therapeutic response,
%% Gescri bedange g CufPRufSiEy adio iR LY B it o doses
Preferably, Rdi@umth@sss sistablettboptreté@nidrhi@afbtioRdie! Sefdicdemplf Bets in

typi cal vaccinees. Such amount will vary dependi ng upon which specific

ant i gen 10s dnasijedar (@pthe jaintsy infravenauselnyaarisen |4 Biragergisd dnifgneritensilor i se
- sone. agpan Btk ub B aTRs RS, ARARE aBidkdl ahd Agn-t@lsghlTiRfE, 1090 11O
pOIypepFidesﬂﬂﬂéﬁﬁ&ﬁﬁn&ﬂgﬁﬁﬁ&hmﬁm&dhuvﬂ@hLmﬁﬁxﬁ@mﬁjﬁﬁhﬁdbmﬁaﬁ@ﬁmihﬁd
vl Ght . and HBRtHCENGT HedRPBEBTDI O SE S s g S b P
wei ght, and g : \ PiMen
Pl o per 100n8 Aapeud Bt NaRuiEhle 3G BESPELhal SnIMBUL Syspaet 110, 200
enbodi ndit s,agol;ltb,ySOhﬂnélizmsdlid{entdgelgvm,,cfjtatélii%s,adalrprcismfetﬁ‘ead. ffhé achi eve the
results described.above, In other enbodinents, followi,ng an initjal
vacci nat i on, CHTHRACREAR BE BIEEERI BHESR5F &1 BURECOFAERHATRORETS: 1P 2 t ot al
?L t wo, tprq&uxﬁﬁg%g@gkﬂgre vacpin?Fions. AgvanéageQUfly,dthf nunber :s
ree or fewer. oost vaccination may be adninistered, for exanple,
about 1 nonth, 2 Iﬂge&&?solﬁiaﬁe%@%us En IR AR be Pephied TR b riRf govactdre initial
vacci nation, such that one vaCC|naP|on regl men rnvol ves adnlnlstratlon at
O]L 0.5-2 ancg\i/;a(ir_nﬁehsnmdﬂagletslctf txalyind @revihy mbmmﬁam esl. ﬂmtf&chxsd:??ﬁét%ptigqal it doses
of vacci.nes i e a stere the sane or. different routes.
S0Tho valer dEesEnal raRuEohale B sel: P g aner SUaT G ey 1 ake on a
variety of dpsa@gafiprms. In certain embodi ments, the conposition is
provided in solid or powdered (e.g., |yophilized) form it also nay be
provided in sol UtFo%%Ja]%H% %diﬂabfé% Fala ERRRALABRIN Sy coftsidOSTRIRidugd M 1 S
provided as a dose of lyophilized conposition and at [east’ onhe separate
steril e contsalumiens,achcldad ansrtfecti 2Hdmowa e thepobyliepeddsr padleged mpdsic acidn wi | |

be adm nistered in a dose escal ation nner at successive

adni ni st r at i YrRengrd wff_gﬁeaﬁp%@?ﬁ ¥ACEoR %wlz'i(ﬁ.ﬂéﬁ;éﬁ’pea&wew o of

conposi bison iRk, ALR ¥bakHiRApRIGEAhPRoudt Bf 8RR GITRGEHINERLS lighle,
conposition will be administered in a manner such that “successive

adm ni st r at isohids, gfanutes oc gelposi (] peBivnaimamappoewatecbmdennddt) ontable

conposi tion 30than iQus adm.nistrations. I n thera tic

2ppl | cat i ons T gRBoS Pl AT T KRS B o 85T 8F B8 AP P EFTing 1 rom a
di sease in aprabwalciitbhéphels, com JireRtpdidie s@rthi 8adacadthemapeitydtflline
applications of a conposition described herein include reducing

transni ssi bidellakpse, afasig. gglatin sewdleidapsibepredisrigp, crossauaslioge pddtarialel viability

or repligati inhihjti he I.OF r i egyi red for
Coxt oty sunensSopl R B8 2 85aREBOE 50 5h sBIoBh5: Pe5rEHES5, of ¢ ne
| evel s at whiiltbnts taifferiap lagerns Gusisteming Aghned, Puaks as, Aiwringtagénteatyes W t h
t he conposition. I n prophyl actic enbodi nents, conpositions are

adm nistered to a human or other mamal %o i nduce an i nmmune response that
can inhibit the establishment of an 10 Pafectious di sease or ot her
condition. In sone enbodi nents, a conposition may partially block the
bacterium from establishing an infection.



In sonme enbodi nents, the conpositions are adm nistered in conbination with
antibiotics. This co-admnistration is particularly appropriate when the
phar macewocal1/mes#position i s adm nistered to a pati ent pamwshas/on@oent | y
been 15 exposed (or ia suspected of having been recently exposed) to S.
pneunoni ae. Many antibiotics are used to treat pneunococcal infections,
including penicillin, anmoxicillin, anmoxicillin/clavul anate, cefuroxine,

cef ot axi ne, cﬁﬁﬁﬁegﬂaanglgentgmﬁld pRaraaogitically Joiepaibps @pri¢rat Bozunge foratsican may be
sel ected based on the type and severity of the infection, as well as any
known ant i biOfPESE B %tl&%%f@enf Hea {IRfcysuahy Sustoss @Bt acagr ortFaggcangsi st ant
St rept ococc 99 May
3: 106(54) - 105305 PR soi LR AL Mk el R byl Bl

formul ati onsandrgdiycphalommeoﬂelaodlacmmnslstonarﬁlshmcbuhn likenodzeindel inver ed by

admnlstratl an i ndividu Lcally b stepic admnistration
S5(e g 5 nerHRea e Ty sl kedwnin By fieahé pREFAGRRIE

subcut aneOU%onﬁiésa@ieﬁmn,betern@mqﬁwaaé g, iNlipASRRRI Rlin 2 kst ARRRahy MUcOSal ,
anal , vaginal, oral, buccal route or they can be inhaled) or they can be
admi ni st er ed)rbvdwfpr slalv ralspsei afdhd ative limgredipms. enbodi nent's, the route of

admnistration is intramuscular. In other enbodi nents, the rout e of
adm ni stration i sI''sutndpéanaonksor ihrcomﬁnactibhe»rith&ﬁhc&rsbimhlﬂemrhpqnehtsecandw e of

adm ni stration, i.s nuc ai n, enbodi ne e. of .

S i St T at i Bt e lsrmuSe fe i rnciindte Tmebiltze i boRidliered vig
adm ni stjpat ;eI Adh. Prbdot WrdfullHioRP BAPRY plﬁééﬁ ih@"pr¥acsidaectimi ati ons and
i mrunogeni ¢ conpositions conprising specified adjuvants. I'n particular,

t ransder mal mdpﬁllran@tmh apdichbrghuguinetishe propane, ofroganimd dedikei on for S.

pneunDnlae vVAacCi r|5|n Xin .. chglera toxin or labile toxin);
in other 5e 68?°r1r§ Oﬂéc%ﬁ‘? %‘?%svﬂe tol(r%}?g?rsnaig lyranasal Vacci nes

fornul at ed vvlth Vi rus repl i.cons nistered, for_exanple, by
the intranuscul ar "@‘iﬂ Hbﬁ?é%%glﬁé{ﬁeéta?vg%@ﬁ%@%&ﬂﬂd?sﬁ hg
Monophosphorgyafl E‘ glp%oglwﬂe)s,w 1(:}?@6’1{5@55%f ﬁ]e%l/ﬁ)gﬁﬁf&@loﬁ:[ﬁck(aggavﬁucléagmds

di oct adecyl di ne | ammoni um brom de (DDA) are suitable (inter alio) for

i nt ranmudéul avitlamdlmb@u‘y@amtﬁeutaulmsnpmsrtamhams indude n@mml mesyanthﬁ:pm si ng

resi qui nod dm ni stered topical subcut neousl for xanmpl e. 3.
For mil at t ondnyeEidty e By b G st MeRBERRRLY ok asfifon may
be suitabl e takl agoilgy whicRtb®ikt b0 a dombif@AoPaL ﬂh@@bl,ypa;stmeyafapadk@ @

i mrunogeni ¢ conposition 15 preparation may conformto USFDA guidelines. In
some enbodi rasless acidraviiiye bpsseincbiding faricsample. ligwid Higjperrdes givlengn i s

sui table for nhuman animal. I n sone enbodi ments, the
vacci ne or gnﬁ%rp Qhé‘g&gﬁnﬂr@d&oo%aﬁbgﬁgl s substantially free of either

endot oxi @s or exotoxins. Endotoxins nmay include pyrogens, such as

| i popol 3% accharide (LPS) nol ecul es. The vacci ne or 20 inmunogenic
conposition may al so, be su stantlally free of inactive protein fragnments
whi ch may cahs%reaa&fwgrartﬂ torage of Y agsingrlorpiulatiqns aé’@n’émg‘ﬁ%%ﬁ%nts, t he
conposi ti on eaRhaifiend €ss than 1% less than 0.1% less than 0.01% Iess
than 0.001% or [ess than 0.0001% of endotoxi ns, exotoxins, and/or inactive

protein fragnment 1.0 iC
conposi tion has 2131 ov\;g?lgbpive{g)‘(;)a(it 1’?[%5%@6&1%(#&1%%%&' nglgs ltrllﬁ a: é ? tap
water, or dilgtdih heg bepretucedudiag a vadey néte@hmqmwrﬂmgemrﬁplewmﬂypdpndﬂ
corrponents may be purlfl ed usi ng .net hods known h as

i on- exc angenNBhPoPREGH g reeaniingnt H%fficaﬂolo&f mdff @Jcliagleah%%l Yh ot her
enbodi ment s, g, {ife RYLRERAH %%a@@nbln?&a%{ Yli’arrr?rﬁali)arn gesthé gﬁéjoﬂjéeﬂlorThtteost

adm nistration to a patie t Raw materials for vaccine such as water, 30
buf fers, salde naybeahbdified egrpeask sn rrggeabsocdpg of oneenibd reedindepyr ogenat ed.

e ook e R Tl %Rt RS B Habbith s bR e
level s in thgqydesd fehhah Istr@? bR ah@Y BbE/a8&ty1d6n tsBguHR O sofRr  exanpl e

0.2 endot oxin (EU)/k of uct for an intrathecal injectable conposition;
5 EU kg 36t mmimdt,rnerftbrthfaprnm@teirm& ndu¢iblealr iempssilabDher ogplatiry setuenensd

0.25- 0 5 EU/nqgl‘y I];r((%(fldetfgrr slelcreetl\é\{"la‘ofa Lxcretion of the polypeptide of interest or retention of
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In certain enbodi nents, the preparation conprises |ess than 50% 20% 10%
50r 5% (by dry weight) contam nating protein. In certain enbodinents, the
desi red mebeouloesi4ss present in the substantial absence eCTatsh@w/oi40é ogi cal
macr onol ecul es, such as other proteins (particularly other proteins which
may substantially mask, dinnish, confuse or alter the characteristics of
the conponent proteins either as purified preparations or in their function
in the subj ah¢ polgpamisit iof Uit@dstrih Kiewyejplashnorlia theemtabmne drpeindiRNbs howt | east
80% 90% 95% 99% or 99.8% (by dry weight) of_ biological macronol ecul es
of the same Q§peshsesLBrHLY((BaupoiBRRsS. Bhf pRICsTARPRIPEEHEP Shal | nol ecul es,
especi ally TR aGHbES: ARl Tles edhicbtdhhiothe heggehdiall GROG; agn be
present). In sone enbodi nents, the-vaccifie or Inmmunogeni ¢ composition
conpri si ng puothd aredilbiebogriite thaat &ims new@staay tisuse @agsickearrid %902 9dentiegl 0. 5%
0.2% 15Q.1% of protein fromhost cell]s in which the subunit proteins were
expr essed, B 1 sOp B ONENG T Kol T o8l LT © (resGHENETOBGT ment s,
the desired pRIXREMI HSFLAARIEMES FBPtnk@hée) i RR1A adldlGla§ibe aRtEled$o a6/ or
carbohydrates. For instance, in some enbodi ments, the vaccine or
i mrunogeni ¢ adoapegs afitbpdegsnerac nef the genatiands vychlthagghe ¢ngad@dpolypeptide han 1%
0, 0, 0,
|l ess than 0.5 /%inl ﬁ%ss t haﬁ OOI%/%mBngI %%§ é}gan %% C0%% {oohtgt?}}zeé A [r)N{?\ and/ or
RNA. I n certal AM&nodMrent 89 at™PRAST" 8ok £50%° 9594 °89%, G¥8YE (by dry
vei ght) of t&ngd@gbﬁai a PREEENDARE UTRSnRicit had saiyelpridicad FoPEesei, byn the
preparation ut water, buffers, and other small nolecules, especially
nol ecul 8 hRGHgr by ghsmseal|saptha@s.ght of | ess than 5000, can be present). It

is preferred that the vaccine or immunogeni c conposition has |ow or no
25t oxi city, wi thiOnea areemobiaitec lisk hivebeehiproduged, @. polypepede manbenbodi nent s,

t he vacci ne .or | nogenj c. c osition conpris i ngredi ents.a

concentrat; dRUAEREPTaTe hesRPRA Aoy R0 FeaR i ehant SFE Bafifilal bei ng
vacci nat ed. Jub$iRatiBAStHRIRR b biBNyRel odPardtidadedhRiditE €. ©F a Gkdedlu@xper i nent al
nodel systens, and extrapolated to hunmans and ot her aninmals. Methods for

estimating the LGRQ fﬁlfthé}%@m%%e' Resdft dMUBDR:, BHack Btpﬁ‘@xfid&{‘d fRiddaFe
wel | -known in the art. A vaccine fporrml ation or inmmunogeni c conposition,

and any léonpomeridctwie chinprising nkiggtonh avmognpdl PxPptided arewniimnnmiogeoé gr eat er

than 100 g/ reater. than 509/ kg, greater than 20 g/ kg, greater than 10
0/ Ko, or eat arepitar s eRb AR Rt ol 3Gy i Mg ile, % nan 3 of ko
greater than 500 ng/ kg, greater than 200 ng/ kg, greater_than 100 ng/ kg,
greater than 50 Hﬁ%@? eg*%egwt% ﬁ%&g%?%ﬁwg%ﬂl%g@%%eefmmﬁ ORYMY/ kg. A
vaccine for rIH{n%f_ogéhi@Eoﬂl HAHI G Co CRBIRRH tih 8411 &1@ke. CORPRILAR cBmpR¥dsn such
as botulinumtoxin (which 5can bé used as an adjuvant) should contain

si gni f i cant |providimg onhan moheexpDSRionfvebiotrsdndrmlmmingmialeotides encodimg oheromul at i ons
sui t abl te'zlofor i nt rglduct' on oft ctlFe vacci ng faormul ati ons or. .phar nac(gﬁti cal
conposi lon VAFPOREERIUS SEEE FOT RO IrePH AR v Uie- A ATSAC AEE RUHCAET Bhs

sui tabl e forTpas POt BAAE 2 AHEN Bt prédsilel 448 isoP RS pollyptiaxanpl e, by
l0intraarticular (in the joints), intravenous, Intramuscul ar, intradermal,
intraperitoneal , THtEANASBLnic ﬁB@péﬁ%ﬁféé’H@s@ﬁ%&Ph&@iﬂ?ﬁﬂnﬂcﬁé ¥4g¢ aqueous and
non- aqueous, isotonic sterile injection solutions, which can contain

ant i oxi dant ssontpefitiensthabaptres thegtady®ptidasdcadbeupackagedan paakisdd spemnker

formul ati on j sot oni& W {.h t.he .bl ood of .the int endﬁd reci pi ent nd aqueous
and non- aquéti&eE AT Kt JImNEPIRE 1YGigE ad compeyiians Q& %tﬂﬁliahgﬁofSagents,
sol ubi I inzer ssxafnPieC bRk egdia?aﬂh{sdevﬁe_@mak b@RAi%.ondBERFESAT ¥thby R¥ms ke
fornul ati ons can be presented in unit-dose or nulti-dose seal ed containers,
such as anpaupddednbypi¢adlysinsiragtions fardgonistratnsof dhrcompapadsvdhbe can be
prepared fraom.steril owder s anul.es, and t.ablets of .th i n reviously
fectr bed.  HOTHE! bf (RS Sne AP nIRBI BRCFE: Gt e bRCR] ' Phe
cell's can beoagaund Btsaltisle Farttfeaued® 08 hiy indicated condition, such as those disclosed

herein.
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parenterally. Formul ati ons suitable for oral adm nistration can
consist of (a) liquid solutions, such as an effective anount of the

pol ypept iweomwoogaskaged nucl ei ¢ aci ds suspended i n di | remis20190¢R0aS

wat er, saline or PEG 400; (b) capsules, sachets or 25tablets, each
containing a predeterm ned amount of the active ingredient, as |iquids,
solids, granules or gelatin; (c) suspensions in an appropriate liquid; and
(d) suitabl evenulBtamnsles Tabl et forns can include one or nore of |actose,
sucrose, mannitol, sorbitol, cal cium phosphates, corn starch, potato

starch, tragegample1. Miftigeaidaitiidation atdlgodlcdsfuriné s&leans gel atin, col |l oi dal
silicon dioxide, croscarnellose sodium talc, 30magnesi um stearate, stearic

acid, and other axfh Bb@rﬂ%e_%din%@fa%e%’f&&icteﬁ iih RS pr s STIGRA HEBhR was
buffering agents, noisStening agent's, preservatives, flavoring agents, dyes,
di si nt egr at iakgpedgemntas expredsiphasat@ceutprisalglatag tapatabld te bepreserted by ez enge

forms can conprise the tive ingredi in.a flavor, ysually sycrose and
ncacia op ¢ rEgaLaeRomRGRgy RonbRaRIRY okt Soni R ias PRE Sxebr S5 Ror edr en
in an inert B@sgd mUABn@AB egfibaidnyadidsked by G8uirBgAE aSHE S RieAfiesthid flgd

emul sions, gels, and the |ike containing, in 5addition to the active

i ngredi ent, ladheoatext RhMIKHC.i hhe srecearis destHbepinanomgcletiiliia dnteetpedi t i ons can
be encapsul at ed, . € i i S id . 0, | ati s oyi des for
slom1reIeasé&@ﬁmﬁﬁgggg??@%bqggéggﬁé%¥égu)amﬁw%ﬁ%ggﬁﬁﬁégggégiﬁ%%r’éF in
conbi nat i on Iidrdrdy vaispebled YuétathhefonOMAoGRINitE ary@idheb & er@siesdnd irteaaR ol

formul ations (e.g., they can be "nebulized") to be adm nistered via

10i nhal dfi orl opder g eareanol RellsHFore Auce MpMpREZes agaEtt P itguPEge i igyot of

accept abl e j dl. £ ,THAY  trogen,
and Cho 11 KaMEREIEEH S SHCER (SR G ATERS T B8l |

Sui t abl e f orwert allowedstoftond thegagpat Soprnaueciale aadpensivéd thatNTHR'. i Afedr@de,at f or
exanpl e, supp@sitories, which consist of e _pol ypepti des or packaged

nucl ei ¢ aci d£7 éS {HACEPPRABES ST Bryhada .P%gi {[ﬁf) CORBRRSIDT (eBARES i ncl ude

natural or syt D%tﬂai?aféﬁﬁzﬂiiéfﬁﬁé ksles Rin dﬁﬁ&@d‘sﬁéd‘ex@’rﬂ[&ﬁ%ﬁﬁ’ PRS. 119° @ddi ti on,
it is also possible to use gelatin rectal capsules which consist of a

conbi natlSon cofls wae audby pregich deedl i 0P ablod fH 1 hmetliai Thadi cdls wad hreaidvalye,

i ncluding, for ex li.qui.d trjglycerides ol yet.hyl ene gl ycol s, and
bar af 11 hy PSR B BT Fomsn 3¢ iy bl M5 2fpi o8 s ™"

For mul at i onshagfla WiTRURS R iokifGRIPASt. t TIRsay plates W iBcutRiRRUBPM? AR d(acci nes
and i nmmunogeni ¢ conpositions described herein may be produced using a

vari ety of t¥chnil§aagoumof Ibxlanipitee supeaiappeiach avellsyaregtepainsd daigesll usi ng
recomnbi nant t ec I i i cell..A ktabl cell
may beI bact et%e, O%fgggflﬁn%f%%‘aﬁls%tT%Bh%tsﬂéi?tf?ryapé S%)t%vecrgsl%;lt. ‘g%hsgt If}gg]%) cel l

may be modi fstmdaitdalegipibassboan tiexagansausl aapyesof one of the rel evant
pol ypepti de genes. Typically, the gene is operably |inked to appropriate

regul atory Seg@Nees De¢bhvaation of fiR(DsRivemifhe pogls 2 pol yadenyl ation
sequence. In sone 30enbodi nents, the pronoter is inducible or repressible.

Q her reg“'atoryz§§&5§&%§%m%&¥wﬁ£8%%Q§d3@ﬁn§£Qﬂﬁ%ﬂéHﬁg&ﬁS?&ﬁE@UkﬂBqu the
pol ypeptide of interest or retention of - 56 -

clones in each well induced the positive response observed in the pooled screen
described in Example 1. All the clones in each positive pool were pulsed

25 individually onto peritoneal macrophages in duplicate wells. T cells isolated from
immunized mice from the same genetic background as the initial screen were used to
screen the pulsed macrophages using the 1L-17 assay described in Example 1.
Individual antigens that induced an average response in the duplicate wells greater
than two standard deviations above the mean of negative control samples were

30  considered positive responses. The library plasmids present in these positive clones
were sequenced to confirm the identity of the antigen. The antigens SP_1574,
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t he pol ypeptide of interest in the cytoplasmor in the nenbrane, depending
on how one wi shes to purify the polypeptide. The gene may be present on an
ext rachr onoonmlosaBasm d, or nmay be integrated into theprhoais2gensmes One of
skill in the art will recognize that it is not necessary to use a nucleic
acid 100%identical 5to the naturally-occurring sequence. Rather, sone
alterations to these sequences are tolerated and nmay be desirable. For

i nstance, tI8P_NGss,&SRc 2804, @PnﬁyélbePalat?er SH (605t Sk el 1adysint0age, SH 000&
degeneracy of the genetic code such that the encoded ﬁ?_;péﬁeptl de_remai ns

the same. | Pisdfied etthbdld meRt$22% RE-YefeSPs! Todeh- 66 30 -VRptove
expr essi on '§11>U®7dg%rstlﬂ ?gi@@ﬁhQﬂS h?)2'3U§13913“13a§P%7’7?3/3}1‘)?)3@5,%‘11’?292 for

exanpl e, by em ca synt hesis Once a reconbi nant cel |
| i ne has beeSP_@ﬂﬁQilSd’eGS?l(a Spal 4se SPLUE 20Ell_0392i SB 1306 dSE 12002, SP_06h

tachni quas o -BysERTPe. S8 P o Foshensdes? (i S¥ B8 SP 1 4om)

I'n a furthersmypestsroh1ihan®SPSEIR xﬂéré%ﬂ%{ee,usfn@eﬁﬁ mefhdd Ovi ded a m%'t hod
of 15 manufacture conprising nixing one or nore polypeptides or an

d/ d
I some. enbadades: AiaBinanncBhanl dbold kBl KebbnPC T 2 ns and
| munogeni e compash{ a0s Ty 86 19F AAHEE: | N ESLAc RN £ FRLROD

conprises providing one or nore ex 1 on ning nucl eoti des

encodi ng onacqﬁlreil)fr(ﬁmmanmﬁldw@pt Hﬁemosle&ﬁei wekefdifirepiaiapt dahasitibasisng an
am no aci d sequence of Tabl e or Table 2, then expressing and isol ating

the pol yfepthygaduring them m@%%ﬁ ﬁ%%ﬂ@omvwfe@?qhaeesmw PHeHCHRI%ENN, and
nucl ei ¢ aci gqup ,kaged in
packs, di spgrneggr eélitl(%:%g §enta1§1!]3(t ??gfs aOﬁ %ﬁi e%/agﬁﬁtﬁggﬁﬁé? g?lghgigicgﬁ&

conposi t i onsCiroera Pramoell in E@nurﬂﬂo@»&mpl% 7ﬁ2dkﬁ3bﬂ6)d|/ﬁsﬂnﬁrfe&rdaglem ces that

contain one or nore unit . dosage for are nstructions
for admi ni st 4Picofcsendiic e ’Inf“’%)@r ]%Pfaéféd%t(ﬁ)‘{%tc ‘K%Fﬁl ng,

along with fbx%hﬂdeﬁ%@ulhﬂfé’k&élishl%rbuﬁﬁblérﬁ%lubﬁﬁ%ls that the conpound is suitable
for treatmnment of an i ndi cated condi tion, such as those di scl osed herein. 30

WD 2011/,@08548PCT HEX@

i dentifi gatl on an g%{){cf%%g?%en\éﬁ@gﬁg%t H%'ﬁ'h open r ea%nﬁénef‘}&asrre
predi ct ed i rtldred iBo apmepnmmraeeeﬁ%memgmﬁag\ﬂ&t slableerd beipraentnd by plicessi on
vect or conprisin that is resented by the 5

hi st oconpat iBHPY 1?19t°e I GREp!ex TereRuHC et e ﬂe&rﬁf»sré@éléé inE
coli, and fuyl}; érﬁﬁﬂllfleﬁ%ﬂléﬁ?ﬁéés% Wa%'dht‘éé‘b?q sQMogaé Besh PEA RIeAEBEYE Bt
identifies the tag in the context of MHC. The Screen is described i'n nore
detail in | ntéreantanaf MBI Incaitieon fMﬂl@@l@t@@ﬁ@g%e latge lgrder thedibfagi | it at e

screeni the | ar i.bra e oo ed uch f.our . i nduced
br ary 2 orts RigiEd selah ey reBascRianYcI oS RRebiEdrat Sl Rl P | <
fromm ce i muaie&ethed@Aian It cels, MNBIBNGARe p@dlecﬁhlblﬁﬂﬂ&/a@zfddts@ﬁ) @eqkadd! i brary
was added to peritoneal -deri ved macr ophages. The macrophages were al | owed

to bind the dﬁa@@e@w&ﬂs ipAedriisHipdtdesamfitgyeny ay B3 ¢, Hee dandritineeléy woreiixedt 37C,
the macr Oph Hyﬁ)a?%f a?%ql% etfor lp%%n Tlﬁ arrﬁccf O}Ren%gf R \\{\/ﬁ{l ﬁh(%j@%nt fixed wth
e W .

1% par af orma n an ensT Vel 105 T 15

cells were &dﬁfedaﬁd)lyeme Ibuteed. 140, OOOZHQﬂeAED@# '[Rl%-lli(i)n nedlaf RPRE) thedialwese had
previ ousl y been isolated from m ce that had been i munized 2 tinmes with

killed 3 pr?éld%mea‘*éhB’&Htoélal3§4v\ﬁ’@cnd’lé‘ﬁolT@F aSS@wiaﬁeSa}mrambatem 3dyay pl ates
wer e i ncubatgd,3@r 112, Bt 3k 131 % in gé}ﬂ&t?ﬁ F{H'W%ﬂﬁi I@g&d@ﬁnﬁe@er natant of
e of an -1 L

each wel |l was det'erm ned through t A assay. The
t hreshol d fcthroagh)dﬁ:nisewéam dsul EDMRA assaly an diffeveri2 @stasindaoidthe sweat, klens above

t he mean of | e e 2. Deconvol t|on of. th itive ri ne
pool s A sec&ﬁ@é@@gg@ ae@ﬁltWﬁggﬁ‘it Westset dva s Aud Ry aHom g%ﬁkeﬁleaé‘lﬁ of the
four clones dllﬂsaﬁﬁs@é@ MR s!taﬂdﬂﬁi@&@atioﬂ?a&ﬁr%‘tﬁé fﬁ%aﬂ Gﬁrﬁ%ﬁﬁé‘e eelved | h8 the

pool ed screen described in Exanple 1. he clonés 1 n each positive pool
ver e pul3ed tasisrtde medualabyolmtmmdqwmtluon@ﬁ&atl datmm oPtralgresspaots werplthenat e wel | s.

T cells i SO'(fflzconvoflutecin as described in Example 4.
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i mmuni zed mce fromthe same genetic background as the initial screen were
used to screen the pul sed macrophages using the IL-17 assay described in
Exanpl e Iwolndiosszdsal antigens that induced an average PEIASAGIO/0HF0¢ he
duplicate wells greater than two standard devi ati ons above the nean of
negative control sanples were 30considered positive responses. The library
pl asm ds present in these positive clones were sequenced to confirmthe
identity of Exwenpledl Priconvidlatiambf genmosite bundan podly 2011/ 008548 SP_1655,
SP_2106, SP_1828, SP_2157, SP_0765, SP_1634, SP_0159, SP_0910, 5SP_1988,
SP_0484, SP_0148,FopRIl hdd&ns JRcOAtutionRy: ormEd 83 4dmparthgliid fosufebofl 128,
SP_1923, SP_1412, SP_1527, SP_0605, SP_1836, SP_1313, SP_0372, SP_0542,

SP 1177, SP twe6%0l speapy.7h1 thgpnatiod, twedilfiergnt se@f pogs vk P4oaed. sSphg33s,

Sr-oots ceorgiabetEE R Fkhn, 5,804 BB R MR ot ho

Exanpl e 3. Anblsgelonséetpihil§,iiciatpbosiblanddqpentiedwhicigalypepdnsie antigenddd+ T
cells and CD14+ nonocytes were isolated from peripheral blood acquired from
human donor sdenfiEngytiadyRAEPaREAes HF 11T RsEhtE Rorkdn PRthhe BFd AN pcoBEPItS 10 by

cul turing thgm;l &i}@ GoR Rfidd; 4 I %,JE@‘H%' iti GSF WAl hohs@E 7
described in [Pléldg%r alﬂ H%ansé%pg(?q%a%ég ﬁesoggﬁléﬁéawgsenergtfogn of
human dendr itimes thehlediah aGurutént deRiavioo©b ke dam denmmunol ogy Supp 23:
7.32.1-7.32.16). After five days in culture, the dendritic cells were

seeded into 384 wed hntfeatves idehkiie CMa pdsiGed hisiflewss gosphrded: leistesbt ure to
ensure sufficient quantities. 15Each open reading frane predicted in the S.

pneunoni19¢ TPRREEFEFIMRI WREECCE P 0 hBYANISERS %'ﬁ?]&@ﬁ% ilopP ég@?o%npri sing a
tag that is gheg)§osPRy7Br @%ﬁ%ﬂd@&bﬁg@ﬁ% %tﬂfeﬁ%gﬁgan Hfome %f_a;?r)ﬁa&f?”pl ex

(MHCO). Each construct was then expresse coli1, ength
expression validated by a surrogate assay that identifies the tag in the
context of MHC. In order to facilitate screening the large library, the
library 20 Vﬁz?agﬁﬁm ed such that four induced library clones were present in
each well. | E° to screen the human T cel | s, an aliquot of the pooled
library was added to the seeded dendritic cells in 384-well plates. After 2
hr at 37C, tHl88mkQ1dP andSH13d2plyPeptides wi t h 1% par af or mal dehyde for 15
m n and washed extensively w th phosphate buffer and |ysine buffer. 40,000
of the @4+ T celThe SH%WS)MWPWUC%QSE& IRetiPaOnePe 1 Hhpel veaptide (Y ADwel | of a

384-wel | pl q’l:l ‘7).1_4?1% 3Y p&t é%i?ie\@ereefaibﬁ Q)Qetr or];n%'iaté3 G\ya%ciﬁg 37C. The
t%g suBe ﬁﬁ %,15 V\B% was dde

anount of IL-17"7n ant' of ‘eac erm ned through the
use of an | lcompokkibPudssayg of thedbol frepedd in dogibaddtionsviaf 1 |fehseraaetin. t he
threshold for a positive result was set at two standard devi ati ons above
the mean of Borco@hipstiens, 4 gt sachRplYRePHESG Vat Fesdls TS SOMPPHEOREHFCof negati ve

controls, oryghifiStered intranasally to C57BL/6 mice three times, one week apart. The

20  subjects were then allowed to rest for 3 weeks, and bled at that time for
immunogenicity. For this assay, heparinized whole blood was collected from the
retrograde orbital sinus. The total PBMC were stimulated with either killed whole
cells (WCC) or a combination of the three polypeptides in round bottomed tubes for
three days. The supernatants were then harvested and evaluated by ELISA for IL-17

25  levels. Cholera toxin alone (CT) or an unrelated antigen from HSV (003) were used
as negative controls. Results are shown in FIGS. 1 and 2. The subjects were
allowed to rest an additional 2 weeks, at which time they were challenged with
intranasal administration of S. pneumoniae. The subjects were sacrificed a week
later, and the number of colony-forming units (CFU) was counted from nasal

30  washes. Results are shown in FIG. 3.
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30tinmes the nedi an absol ution deviation of the data set. Positive pools
were then deconvol uted as described in Exanple 4. Exanple 4. Deconvol ution
of the posDt2u@oBsan pool s For all antigens, deceavalSaaioomdnas
performed by conmparing the results of two pool screens. In this nethod, two
different sets of pools were prepared, so that a pol ypeptide was with three
di fferent polypeptides between the first and second 5 pools. Consequently,
it is possible to determ ne which pol ypeptides are antigens by identifying
whi ch pol ypeptides are in positive pools in both the first and second sets.
In this decamphpleicon nmethod, a pool was identified as positive if it was
at least 1.78 tinmes the nedian absol ution deviation of the data set.

An antigen vgRskdanlisroses Bglrygemsti ve hit if it was positive in at |east
two 10 repeateg secondary screens. The antigens SP2108, SP0641, SP1393,

SP0024, SP0641. 1,14 4 i L ' th b
approach. Exanpl eT@g%%%d%%%ég %Wﬁ%&%%&?é@? %ﬁg%%ehlegﬁi@kg‘g %Pziog ove
po: ypept ;sge c(osmﬂTtﬁb lD\chizrﬁ)cpnﬁJBQ?iéﬁ W}Blfﬁ ?tmﬁpis'ted@l. (IBHKsk BxlNﬁ:lme_Zl%s_, ared 5P_16344

(0] eptiae (S apl e [ [ at e vaccl ne C s|Irrons usin
ti gygf i he ;éﬁ@%%p?@aept}% <§§9§W§Pﬁ}@% %dl?p%i‘*tpptypemeé?%‘gt &L&e 3“@6? ’
combi nati oNSyedid dojlei R GRNRGL BR2AI! ARPHAS, (LIEFn ENEAOTPRELAL A Thener €

adm nistered intranasally to C57BL/'6 e three tines, one week apart. The
20subj ect s viemminpgemcisy dssnedetsbowe gt FI@Y. BamkekBesudndf Hleedlamizatibat time for
i mrunogenicity. For, this say, hepari ni zed whol e bl ood was coll ected from
the ret rograf‘ﬁéycﬁrw}foéﬁn léliIﬁE;s.' The total PBMC were stinulated with either
killed ole cells (WCC) or a conbination of the three polypeptides in
round bot't oned tubes for three days. The supernatants were then harvested
and eval uated by ELISA for IL-17 25 |l evels. Cholera toxin alone (CT) or an
unrel at ed arfé¥agamlef/r om HSV (003) were used as negative controls. Results
are shown in FIGS. 1 and 2. The subjects were allowed to rest an additional
2 weeks, at SHI0ZR, SR06d1Nhanyd GEPE24pelybentgled wi th i ntranasal administration
of S. pneunoni ae. The subjects were sacrificed a week |later, and the nunber
of col ony-f or m ngrhanetaanpl€hddd avastocalindal tb tlomofi Esahpl8GwersdepsthaResul t s ar e

shown in FI 3. anpl e 6 SP0882 and SP0314 pol ypepti des Thi s exanpl e
used the sa S%%ﬁ%%&"ﬁ?“ﬁ@%?&ﬂﬁl”éwg{e %Bﬁ{er‘idgaflg @ﬁﬁ&aﬁ% hioub8Eeksot t he

vacci ne 160Mp@g} e Qe WRRGnBHIS M tR! IR dverd BrdIRASK! BURSLAINERIE live Bpe 6B
S. pneumoniae. One week later the bacterial burden was assessed in each mouse by
plating a nasal lavage on selective media and counting CFU. The CFU isolated from
each mouse is plotted for each immunized cohort. The results are shown in FIG. 7.

Statistically significant results are indicated in the figure (* = p=value < 0.05).
20
Example 8
SP0148, SP0314, SP0882, and SP2108 polypeptides tested in the BALB/c mouse

To determine whether similar immune responses were seen across different mouse
genotypes, several polypeptides were administered to BALB/c mice. Using a

25  protocol similar to that of Example 5, the mice were immunized, challenged with S.
pneumoniae, and the number of CFU was recorded. The results of this experiment

are shown in FIG. 8.
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SP0882 pol ypeptide (SEQ ID NO 2) and 5P0314 pol ypeptides (see Table 2)
were used in conjunction with the three pol ypeptides tested in Exanple 5.
Resul t s ofot2ha/iosssenogeni city assay are shown in FIGS. 2carus2&0/0Resel ts of
t he col oni zati on assay are showmn in FIG 6. 10 Exanple 7 SP1072, SPO641N,
and SP0024 pol ypepti des Thi s exanpl e used a protocol simlar to that
of Exanple 5, except that two doses of the vaccine conposition were

adm ni st er e SEQUENGES apart. Four weeks 15 after the |ast inmunization,
the mce were challenged intranasally with |live type 6B S. pneunoni ae. One
week |ater the bacterial burden was assessed in each nouse by plating a
nasal | avagddypepsidedenyenaegdi a and counting CFU. The CFU isol ated from
each nouse is plotted for each i mmunized cohort. The results are shown in
FIG 7. Statd t&ggqlol,ylsignificant results are indicated in the figure (* =
p=val ue <0.0g)hg» Exanpl e 8 SP0148, SP0314, SP0882, and SP2108

pol ypept isdes. est£dsbh fheaBALE ¢ | mBse - Jo detampt newpether simlar immune
responses werteeseeBcals essurdinf ferenks nouse genot ypes, several pol ypepti des
wer e adm ni stsereoFMoBNGBALBY sonivTELKP KISk ag VaC RS R preat@laLshar ILarAadcevtiTet  of
Exanpl e 5, tIR6LV SOOOMEIRE IV RIHAP @A T BiFaF PRnige by b0 BF LprfiddAbHiRaeyCand t he
nunber of CPBSRaSPPBE@edVOTRE V&Sl ts of this experinent are shown in
FIG 8. '8EQUENCES Pol ypeptide Sequences SEQ ID NO 1 SP0024

5>gi 14971488gHABKT4215. 1 conserved hypot hetical protein Streptococcus
pneunoni ae 1 \64972356 gb |AAK75009.1| conserved hypothetical protein
I\/BYFEQ:I\/QANQ‘gW %Pg@dggﬁyﬂ VIEMYSRL HVA | GCALGDARI T RNAGGRVTEDM

| RSLVI SQROMGRREY vV Ik bk HHRCAQTE ENEER R QE K i oG MG DL R Qo sk SMRIEDMt

| ESPLI PDDVI | ESGARNNYETIGSVE MM EGMAKMNSEQWKBONG 1 P20 GPRO882: v AEFVMEVVKPF IDETYRT

>gi 14972356 gAAKTBO09S SLCCOITOET Yt OhY L At 4 Se BV L HOE BT e YA E ¢ StLSEPRRIE OCGTS
pneuntnﬂ ae 'ﬂE@F@%DKIgMDGNIKQAYIDSSLCYYHDLIAGGVHLDNLVLKVQSGAIHSEIPWSENLPDCLRFFAE
MNQSYFYLKMKEHKL KVPYTGKERRVRI LLPKDYEKDTDRSYPVVYFHDGONVFNSKESFI GHSVKI

PAI KRNPDI"SR év | DN MNEYAAVKFQESPI PGQOFGEKGVEYAEFVVEVWKPFI DETYRT

A
KADCQHTAM %N? GLEYQDQ GCL GVFSSANW. HQEAFNRYFECQKL SPDQRI FI YVGT
EEADDTDKTL YRRk Xl AGRYHLENLMLEKWRBGEA, HRlE BMEENKELGRERAE KW 20

SEQ I D NO 3E’A$MNRMIVVAIDNDGMGRMNEYAAWKFQESPIPGQQFGGKGVEYAEFVMEVVKPFI

MNQSYFYREKMKEHKLKVPYTGKERRVRI LLPKDYEKDTDRSYPVWVYFHDGONVFNSKESFI GHSVKI
SEQ ID NO: 4
SP0882 with exogenous leader
MSSKFMKSAAVLGTATLASLLLVACMNQSYFYLKMKEHKLKVPYTGKERRVRILLPKDYEKDTDRSYP
VVYFHDGONVENSKESFIGHSWKIIPAIKRNPDISRMIVVAIDNDGMGRMNEYAAWKEFQESPIPGQOF

30 GGKGVEYAEFVMEVVKPFIDETYRTKADCOQHTAMIGSSLGGNITQFIGLEYQDQIGCLGVESSANWLH

QEAFNRYFECQKLSPDQRIFIYVGTEEADDTDKTLMDGNIKQAYIDSSLCYYHDLIAGGVHLDNLVLK
VOSGAIHSEIPWSENLPDCLREFFAEKW

35 SEQ ID NO: 5
SP0882N with exogenous leader
MSSKFMKSAAVLGTATLASLLLVACMNQSYFYLKMKEHKLKVPYTGKERRVRILLPKDYEKDTDRSYP
VVYFHDGONVENSKESFIGHSWKIIPAIKRNPDISRMIVVAIDNDGMGRMNEYAAWKEFQESPIPGQOF
GGKGVEYAEFVMEVVKPFE I

40
SEQ ID NO: 6
SP0148 lacking signal sequence
MCSGGAKKEGEAASKKEIIVATNGSPKPFIYEENGELTGYEIEVVRAIFKDSDKYDVKFEKTEWSGVE
AGLDADRYNMAVNNLSYTKERAEKYLYAAPTAQNPNVLVVKKDDSSIKSLDDIGGKSTEVVQATTSAK

45 QLEAYNAEHTDNPTILNYTKADFQQIMVRLSDGQFDYKIFDKIGVETVIKNQGLDNLKVIELPSDQQP
YVYPLLAQGODELKSFVDKRIKELYKDGTLEKLSKQFFGDTYLPAEADIK

SEQ ID NO: 7

50 sSP0148 including signal sequence
MKKIVKYSSLAALALVAAGVLAACSGGAKKEGEAASKKEIIVATNGSPKPFIYEENGELTGYEIEVVR
AIFKDSDKYDVKFEKTEWSGVFAGLDADRYNMAVNNLSYTKERAEKYLYAAPIAQNPNVLVVKKDDSS
IKSLDDIGGKSTEVVQATTSAKQLEAYNAEHTDNPTILNYTKADFQQIMVRLSDGQFDYKIFDKIGVE

-62 -



PAI KRNPDI SRM VVAI DNDGVGRMNEYAAVKFQESPI PGQOFGEGKGVEYAEFVMEVWKPFI 25 SEQ | D
NGO 4 5P0882 with exogenous | eader
MESKFVKSANDL2ETIADRASL L L VACVNQSYFYLKMKEHKLKVPYTGKERRVRI L L PKDYSED0DREYE
VVYFHDGONVFNSKESFI GHSVKKI | PAI KRNPDI SRM VWAI DNDGVIGRMNEYAAVKFQESPI PGQQF 30
GGKGVEYAEFVMEVWKPFI DETYRTKADCQHTAM GSSLGGNI TQFI GLEYQDQ GCLGVFSSANW.H
QEAFNRYFECQKL SPDQRI FI YVGTEEADDTDKTLMDGNI KQAYI DSSLCYYHDLI AGGVHLDNLVLK
VQSGAI HSEI PVSENERDCN RFEAERWOS5 SEQLLERANOE LIS FF POBIG2 Ny Kl GT hEHeG QErfods L gader
VESKFVKSAAVIEEGTATLASL LLVACWNQSYFYLKMVKEHKLKVPYTGKERRVRI LLPKDYEKDTDRSYP
VVYFHDGQNVFNSKESFIGHSMKIIPAIKRNPDISRNIVVAIDNDGNGRNNEYAAWKFQESPIPGEﬁF

GGKGVEYAEFVI ﬁp 40 SEQ ID NO 6 5P0148 | acki ng signal sequence
MCSGGAKK T 2EL

AGLDADRYNVAVISIL g& g%%ép P?EEVPWL%%K%%VEQQEK%%%@W&%SAK 45
QLEAYNAEHT DN bk &N E KALIRC) MY BL-BLXERR LB EOK Gk KiNGIai BRI WE -t J2REEXIR

YVYPL L AQGQDEIFKSEMAIERY 1k Y KIXGRL &K BKE R sSPAEARD K oz @x i AN T TAMBOER01 4 8
i ncl udi 1§ singnabrEeqEENEEWIGLAPPERNYLYQRLSDQYREEDLLDSGLEYLSDANQFVDTFHNRIMEPLT

MKKI VKY SSL AAIPAENAAGVEIRACSGGAK KEGEARSKKEN K VAT KIGSRK PR} SFEENCGEL TS EP AR
AJFH(DSE»OHDVKT%?Rﬁ@%ﬂé@Nﬁi@@ﬁEﬁﬂﬁﬁ@?@ﬁ@@ﬁﬁ&ﬁ?y?mﬁﬂﬁAE@@ﬁ??ﬁ@@ﬂE EYRW?REEE?@

| KSLDDI wsﬁvgf? EAYNAEHTFDNET YKMEDRF GVE
TVI K é%%%@@ %}ﬁé@g@ FROTYLPAE ADI K
SEQ I D . el KLR prlnase reptococcus

pneunoni ae Tl GR
MVDKQVI EEI KM‘EI@\&EVI&MI. GDVI SLQKAGRNYL GL CPFHGEKTPSFNVVEDKQF YHCFGCGRSGDVF
KFl EEYQGVPFIEAVQ LiGRRVGHEVEKRE Y SEGKSASPHQAL YDIVHEDAAKFYHAI LMTTTMGEEAR 10
NYL YORGZPDEAEKHRW GLAPPERNYL YQRL SDQYREEDL L DSGLFYL SDANQFVDTFHNRI MFPLT
NDQGKVI AFSGRIMAKIDISETSKYKNSRSTAT ENKSYER YHVRRAKRSSCKASEF YLINESENDYE AAY
RAG ENAVASMETAL SREFY dﬁRT.WKEVLWM@A@HAA?EWBE?@MUWSWNL DPD

Q)

EYLQKNGPEDLA

ADSLASFB %%%@ é%@ @@E&/ﬁﬁ 15
YRLREDFAFATRER (ML YR ils Y ERAWY SAELS

KALLNQDNVRI %W%Sb&@xwﬂ;ﬁﬁb@%bbﬁ@ﬁ@&h@@%ﬂ@%ﬁ@m@z&@éﬁ&ﬁm@id@dl ng
S|gruﬂ SeqLKEWGEQAFKDAKVNYGVATIPTLPNGKEYAAFGGGKAWVIPQAVKNLEASQKFVDFLVATEQQKVLYDK

TNEIPANTEARSYAEGKNDELTTAVIKQFKNTQPLPNISOMSAVWDPAKNMLFDAVSGQKDAKTAAND
30 AVTILIKETIKQKFGE

SEQ ID NO: 10
SP2108 lacking signal sequence
35 MCGSKTADKPADSGSSEVKELTVYVDEGYKSYIEEVAKAYEKEAGVKVTLKTGDALGGLDKLSLDNQS
GNVPDVMMAPYDRVGSLGSDGQLSEVKLSDGAKTDDTTKSLVTAANGKVYGAPAVIESLVMYYNKDLV
KDAPKTFADLENLAKDSKYAFAGEDGKTTAFLADWINEFYYTYGLLAGNGAYVEFGONGKDAKDIGLAND
GSIVGINYAKSWYEKWPKGMODTEGAGNLIQTQFQOEGKTAAIIDGPWKAQAFKDAKVNYGVATIPTLP
NGKEYAAFGGGKAWVIPQAVKNLEASQKFVDFLVATEQOKVLYDKTINEIPANTEARSYAEGKNDELTT
40 AVIKQFKNTQPIPNISQMSAVWDPAKNMLEDAVSGQKDAKTAANDAVILIKETIKQKEGE

SEQ ID NO: 11
SP0641M
MSGTSMATPIVAASTVLIRPKLKEMLERPVLKNLKGDDKIDLTSLTKIALONTARPMMDATSWKEKSQ
45 YFASPROQOGAGLINVANALRNEVVATFKNTIDSKGLVNSYGSISLKEIKGDKKYFTIKLHNTSNRPLTFE
KVSASAITTIDSLTDRLKLDETYKDEKSPDGKQIVPEIHPEKVKGANITFEHDTEFTIGANSSEDLNAVI
NVGEAKNKNKEVESFIHFESVEEMEALNSNGKKINFQPSLSMPLMGFAGNWNHEP ILDKWAWEEGSRS
KTILGGYDDDGKPKIPGTLNKGIGGEHGIDKENPAGVIQNRKDKNTTSLDONPELFAFNNEGINAPSSS
GSKIANIYPLDSNGNPQDAQLERGLTPSPLVLRSAEEGLISIVNTNKEGENQRDLKVISREHFIRGIL
50 NSKSNDAKGIKSSKLKVWGDLKWDGLIYNPRGREENAPESKDNQDPATKIRGQFEPIAEGQYEFYKEKY
RLTKDYPWQVSYIPVKIDNTAPKIVSVDESNPEKIKLITKDTYHKVKDQYKNETLFARDQKEHPEKED
EIANEVWYAGAALVNEDGEVEKNLEVIYAGEGQOGRNRKLDKDGNT IYEIKGAGDLRGKIIEVIALDGS
SNETKIHRIKFANQADEKGMISYYLVDPDQDSSKYQ

55 SEQ ID NO: 12
SP0641
>gi|14972117 |gb|ARK74791.1| serine protease, subtilase family
[Streptococcus pneumoniae TIGR4]
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20SP2108 >gi 14973620gbAAK76167.1 mal t ose/ mal t odextrin ABC transporter,
mal t ose/ mal t odextri n-binding protein (Streptococcus pneunoni ae Tl GR4)
VESKFVKSANDL2ENIADTRASL L L VACGSKTADKPADSGSSEVKEL TVYVDEGYKSY IPEENARAYEKEAG 25
VKVTLKTGDAL GG DKL SL DNQSGNVPDVMVAPYDRVGSL GSDGQL SEVKL SDGAKTDDTTKSLVTAA
NGKVYGAPAVI ESLVMYYNKDL VKDAPKTFADL ENL AKDSKYAFAGEDGKTTAFLADWINFYYTYGL
AGNGAYVFGONGKDAKDI GLANDGSI VA NYAKSWYEKWPKGMVQDTEGAGNL I QTQFQECKTAAI | DG
PVKAQAFKDAKWNY GVAFIL PTAARNIGKEYARNF GEEKAVIE PQAV K NKIEASORFEVDEI VAT EQUKVE MIDIK
TNEI PAWEAR@ME@(NBEEWKWW@SW@DEWSSWKNWHNWW 30
AVTLI KETI KQKESE "SEO°H D NG 10 5P2£08" 1-4EK i Hg

MCGSKTADKPADSGSSEVKE] El
AV e e;l SR |
KDAPKTFADL ENLLAKDSKYARA 3L AG FSRAKI G A

espve NYAKS\H:SEKNH@MEE@@@N%@%%ﬂ%ﬂz@%@%@%ﬁﬂ%ﬂh?ﬂﬁ
NGKEYAAF GCG&AWK HQAMKN2EASIKE VI SWAT &R YPKARNEN PANKEARS YAECKINDEYHSF 40
AVl KQFKNDQPLPNK SQWBAXANDPAKNIVI FDAY BBKDAKTAANDAVTL L KEETV KQKRGEL SEQY I DKNO,
SP0O641M STYGYMSGTSMATPIVAASTVLIRPKLKEMLERPVLKNLKGDDKIDLTSLTKIALONTARPMMDATSW
MESGTSVATPI VARSTVERPKIKE R ERPVAKNEKCODKIN DLSTSETKIYAE ONTARPIMVDATSVK 45
YFASPRQQGA&%PWEP&\WVA%WW&%@;@%E N Tt KEBRNTSNRPE T
KVSASAI TEDS : _ _

NVGEAKNKNKF : NG RSl SMI |
KTLGGY Dm%b?ﬁﬂdﬁwﬁﬁf@%t% AN ALY INRISTIINE Al RN EE EARNNEA NARS S
GSKI ANl YPL DSNeNRGRAR dufdiak TRSREMIARSARRGD F SEoviNT NKEGCENGORDL KAxEREHRR Rt He 50
NSKSNDAKG KSSKEKAMAGDIHOABEL 1 WINPROREENARE SKINGRRAT KKIRGQE EPI -AEGQMEYKEKY

RL TKDYP\AQVSWLPVK NEINE APKKVSVDE SNPEK KD KDEHKVKDOYKINET KIFARDROKEEREKRD

El ANEVW(AGAA’LEVWFEEWA PKEGNTFFYEE KCAGOE RERMEEAALIGS
SNFTKI HRI KF L BPINGYV 4BV AEPHEAY YKS TETKATKY
>gi 14972117 T@Z?@%ﬁ“&% Egﬁ% O E L Aok TARELY. Lot et tgecus

neurmm ANPNLRALSETTIYA D VIMSATDGENITRYOVF TEKMNDKGEATIDKDGNI,
VKKSTVL STTARVE %@%\&%@E&%@% AL SPRERVAERKERHENE HSANE T STREKEKK
TAVI KEKEVVSKNRYS f NN SN RAYE S ENSNIK SR EXSr MINKINT EDEIKEIAONAY Yk AFKDKES
GEKAI KEL SSL KNG T Y DRI RNGSAl T RPN EKQ FeEE SSYERAQKYORMYNHIARKEE (347
EAI DYLKSI NAREGKNEDGREMVF SN HOT GTIDYREHKAVRD DDDAKASVRERKEDE KET BRI SDIKIG 5
PHAFNYYREGK| KEVEKYIVDGRB Y PP HGYHE FAGR EAENDT EEDK KNFNGE DGEKAPRNADH FSYRIVSTA
GSGFAGDET MFHAF EDSI SKERND VSO SISIETER ARBERNANDAP FRALRRATILPRANAPENYATRRSS
SSWDL VANNHL KNP B TEI T RTABHEDA AVASAKNEIPVEFDKVNI GGESFKYRNI GAFFDKSKI TTN
EDGTKAPSKLKFVY! GKGQDQDL| GLDLRGKI AVMDRI YTKDLKNAFKKAMDKGARAI MVVNTVNYYN
RDNWI EL BAMGYEADEGTKSQVFSI SGDDGVKLWWNM NPDKKTEVKRNNKEDFKDKLEQYYPI DVESF 10
NSNKPNVGDEKE)BF KFABDTDKEL YKEDI | VPAGSTSWGPRI DLLLKPDVSAPGKNI KSTLNVI NGK
STYGYNMSGTSMAEREVAASTVLI RPKLKEM._ERPVLKNLKGDDKI DLTSLTKI ALQNTARPMVDATSW
KEKSQYFASPRQRGAGET sSNVANANRNE AT KNTDSKEE MNS Y G5t Sk KB KERKINB Tl EINTSIN
RPL TFKVSASA| EETRSLEEDRIHIOBET Y KDEKSPBEKQIEVRE! HRERKEGAMN KEE BHDEER BGANSSED
LNAVI W@AKWNR%SWWEWEEMWSW@WSBWNMWEW%W 15
EGSRSKTLGGYD@B@@@TPWL%@@E%MWAW
APSSSGSKI ANI'YPE Y DALY B A
| RG LNSKSNDAKC
YKFKYRL EDYRWO) KD D)
PEKFDEI ANM%VWNM%M@MM@W&%@KM@%@@AD 20
ALDGSSNFTKI HRELKEANQADEKGMISYY b MDRBODSSKNQIK sGEIARSKEKNL GNGKEGSLKKDTTG
VEHHHQENEESI KEKSSFTI DRNI STI RDFENKDLKKLI| KKKFREVDDFTSETGKRVEEYDYKYDDKG
NI | AYDDGT DL EYETEKIDEI KSKI YGVL SPSKDGHFE! LGKI SNVSKNAKVYYGNNYKSI El KATKY
DFHSKTMPEDL YARE NDICYDEAFAGDIVRL FEVKDNDQKKAEI KI RVPEKI KETKSEYPYVSSYG\WVI E
L GEGDL SKNKPERE T KVESERG Y SHSEK SOV RN TP RRBYRE KV T T YNPERTOVIPEENGVYSKED 25
| AKI QKANPNLRAL SETTI YADSRNVEDGRSTQSVLMSALDGFNI | RYQVFTFKVNDKGEAI DKDGNL
VTDSSK'—V'—FG@W@E%M%%&%%E&M!@A%%WE PN YMRNPEFYL
RGKI SDKGEFNVELRVNESVWDNYLT YGDLH DNTRDFNI K DYKANGFPDKVTD
MDGNVYL QT GYSDL NAKAVGVHYQFL YDNVKPEVNI DPKGNTSI EYADGKSVVFNI NDKRNNGFDGE
QEQHI Y1 NGKE ¥TSENDIPKOQb & KT NI ciS YAKDE ARNT TVIKERL £ NKDTGEVSEL KRHRVT VT QNG 30
KEMSSTI VSEEDFI LPVYKGELEKGYQFDGWEI SGFEGKKDAGYVI NIESBKDTFI KPVFKKI EEKKEEE
NKPTFDVSKKKDNPQVNHSQL NESHRKEDLQREEHSQK%?%TKDVTATVL DKNNI SSKSTTNNPNKLP
KTGTASGAQTLLAAG MFI VA FLGLKKKNQD 35 SEQPYD NO 13




SP0641N

MVWLADTSSSEDALNI SDKEKVAENKEKHENI HSAMET SQDFKEKKTAVI KEKEVVSKNPVI DNNTSN
EEAKI KEENSHIKSED¥SHRSFVNKNTENPKKEDKVVYI AEFKDKESGEKAI KEL SBCKNBEMMIMDR 40

| FNGSAI ETTPDNLDKI KQ EG SSVERAQKVOQPMVNHARKEI GVEEAI DYLKSI NAPFGKNFDGRGM

VI SNI DTGTDYRHKAMRI DDDAKASMRFKKEDL KGTDKNYWLSDKI PHAFNYYNGCKI TVEKYDDGRD
YFDPHGVH AG LAGNDTEQDI KNFNG DA APNAQ FSYKMYSDAGSGFAGDETMFHAI EDSI KHNV
DWSVSSG-TGT CLVGEKYWQAI RALRKAG PMWATGNYATSASSSSVWDL VANNHLKMITDTGNVTRT
AAHEDAI AVASARRITVEFBRVNP SCESFKYRNP EAFEDKSKINT FNEDGT KARSKEKPEZYY IGKGODQD 45
LI GLDLRGKI AVNDRI ¥TKDL KNAFKKAVDKGARAI MVVNTVNYYNRDNW EL PAMGYEADEGTKSQV

FSI' S KL | DVESFNSNKPNVGDEKEI DFKFAPDTD
KELYKEDI VP%%E%%%@%W ENVI NCKSTYG SEQ | D NGO 14 505P0882
consensus MNQSYFYLKMKEHKLKVPYTGKERRVRI LLPKDYEKDTDRSYPVVYFHDGONVFNSKESF | Y
| GHSVKI | PAI KRNPEB SEM MVAI DNDGMERMNEYAAVWKFQESPI PGQOFGGKGVEYAE 55YHEE
FVVEVVKPFI DEsPYRIKADLE(IERAM: GSSLGGNI TOFI GLEYQDQ GCLGVFSSANW. HQ EK
EAFNRYFECQKLSRDGRILEMYAVGT EBADGT DR MIEND KQAY D RSSIVEYHHDL I AGCYES F
SLDNLVLKVQSGAI HSEI PWSENLPDCLRFFAEKW SEQ | D NO 15 5P0882N consensus 10

MNQSYFYLKMKEHKL KVPYTGKERRVRI LLPKDYEKDTDRSYPVVYFH FNSKESF
| GHSVKI | PAI %@%%WWB\PW@N@W& = EVEYAE 15 FVVEVWKPFI
SEQ ID N@ 16 205P0882 consensus with exogenous | eader

MESKFMKSAAVLGTLATLASL LLVACMNQSYFYLKMKEHKLKVPYTGKERRVRI LLPKDYE T TV 25
KDTDRSYPWWYFHDGNVFNSKESFI GHSVKI | PAI KRNPDI SRM VWAI DNDGMGRIVNE
YAAVWKFQESPI PGQQFGCKGVEYAEFVMVEVWKPFI DETYRTKADCQHTAM GSSLGGNI T 30

QFl GLEYQDQ GELGuF-SSANW. HOEAFNRYFECQKLSPDQRI FI YVGTEEADDTDKTLM EK

20 SP0882 consensus with exogenous leader

MSSKEFMKSAAVLGTATLASLLLVACMNQSYFYLKMKEHKLKVPYTGKERRVRILLPKDYE
T T % I

25 KDTDRSYPVVYFHDGONVENSKESFIGHSWKIIPAIKRNPDISRMIVVAIDNDGMGRMNE
Y Y H

YAAWKFQESPIPGOOFGGKGVEYAEFVMEVVKPFIDETYRTKADCOQHTAMIGSSLGGNIT

B B
30
QFIGLEYQDQOIGCLGVESSANWLHQEAFNRYFECQOKLSPDOQRIFIYVGTEEADDTDKTLM
EK I H
DGNIKQAYIDSSLCYYHDLIAGGVHLDNLVLKVQSGATHSEIPWSENLPDCLREFFAEKW
35 R
SEQ ID NO: 17
SPO882N consensus with exogenous leader
40
MSSKFMKSAAVLGTATLASLLLVACMNQSYFYLKMKEHKLKVPYTGKERRVRILLPKDYE
T T v I
KDTDRSYPVVYFHDGONVENSKESFIGHSWKIIPAIKRNPDISRMIVVAIDNDGMGRMNE
45 Y Y H
YAAWKFQESPIPGQQFGGKGVEYAEFVMEVVKPE T
B B
50
SEQ ID NO: 18
0148 consensus lacking signal sequence
MCSGGAKKEGEAASKKEIIVATNGSPKPFIYEENGELTGYEIEVVRAIFKDSDKYDVKEE
55 0 S R N N X

KTEWSGVFAGLDADRYNMAVNNLSYTKERAEKYLYAAPIAQNPNVLVVKKDDSSIKSLDD
I E

-65 -



DGNI KQAYI DSSLCYYHDL 1 AGGVHLDNLVLKVQSGAI HSEI PWSENLPDCLRFFAEKW 35 SEQ | D NO

17 5P0882N consensus with exogenous | eader 40
VESKFVKSANDL2ETATRASL L L VACVNQSYFYLKMKEHKLKVPYTGKERRVRI L L PKDYIS2000/0%0406
KDTDRSYPVVYFHDGONVFNSKESFI GHSVKI | PAI KRNPDI SRM VWAI DNDGVGRWNE 45

YAAVKFQESPI PGQOFGGKGVEYAEFVMVEVWKPFI 50 SEQ I D NO 18 0148 consensus | acki ng
si gnal sequence
MCSGGAKKEGEAASKKEI | VATNGSPKPFI YEENGELTGYEI EVVRAI FKDSDKYDVKFE 55QSR NN X
KTEVWEGVFAGL BABRYNIVEVANISSYI KERBERY P YARPN AUNPNYE VR KEDSSP KSIEDB! G

| GAKSTEVWQATTSAKQLEAYNAEHTDNPTI LNYTKADL QQ MPRLSDGQFDYKI FDKI G 5

10 SEQ 18 NO® 19 SROT43. ConCBiLus | neluai o o1 ghal - seqence X o

MKKI VKYSSLAALALVAAGVLAACS KKEGEAASKKEI | VATNGSPKPFI YEENGELT 15GLQSR N
GYEI EVVRAI FKIpGPKPYKIEEKTEWSGVFAGL DADRYNVAVNNL SYTKERAEKYLYAAP N X 20
I AQGNPNVLVVKKDDSSI KSLDDI GGKSTEVVQATTSAKQLEAYNAEHTDNPTI LNYTKAD

LQQ MVRUSDGQFDYKI FDKI GVETVI KNQGLDNLKVI ELPSDQQPYVYPLLAQGQDELK 25
SEQ ID NO: 19
SP0148 consensus including signal sequence

MKKIVKYSSLAALALVAAGVLAACSGGAKKEGEAASKKEI IVATNGSPKPFIYEENGELT
15 G L 0 S R N

GYEIEVVRAIFKDSDKYDVKFEKTEWSGVFAGLDADRYNMAVNNLSYTKERAEKYLYAAP
N X I

20 IAQNPNVLVVKKDDSSIKSLDDIGGKSTEVVQATTSAKQLEAYNAEHTDNPTILNYTKAD
E

LOQIMVRLSDGQFDYKIFDKIGVETVIKNQGLDNLKVIELPSDQOPYVYPLLAQGODELK
F Y S

25
SFVDKRIKELYKDGTLEKLSKQFFGDTYLPAEADIK

SEQ ID NO: 20
30 SP2108 consensus lacking signal sequence

MCGSKTADKPADSGSSEVKELTVYVDEGYKSYIEEVAKAYEKEAGVKVTLKTGDALGGLD
A I

35 KLSLDNQSGNVPDVMMAPYDRVGSLGSDGOLSEVKLSDGAKTDDTTKSLVTAANGKVYGA
I X T

PAVIESLVMYYNKDLVKDAPKTFADLENLAKDSKYAFAGEDGKTTAFLADWINFYYTYGL

A
40
LAGNGAYVFGONGKDAKDIGLANDGSIVGINYAKSWYEKWPKGMODTEGAGNLIQTQFQE
G P A X H
GKTAAIIDGPWKAQAFKDAKVNYGVATIPTLPNGKEYAAFGGGKAWVIPQAVKNLEASQK
45 A

FVDFLVATEQQOKVLYDKTINEIPANTEARSYAEGKNDELTTAVIKQFKNTQPLPNISQMSA
S A S

50 VWDPAKNMLEFDAVSGQKDAKTAANDAVILIKETIKQKEGE

SEQ ID NO: 21
SP2108 consensus including signal sequence
55
MSSKFMKSAAVLGTATLASLLLVACGSKTADKPADSGSSEVKELTVYVDEGYKSYIEEVA
T T v A
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SFVDKRI KEL YKDGTLEKL SKQFFGDTYLPAEADI K SEQ | D NO 20 305P2108 consensus
| acki ng si gnal sequence
MCGSKTADKPADRBGRBEKEL TVYVDEGYKSYI EEVAKAYEKEAGVKVTLKTGDARPGEILS2(10850406
KL SL DNQSGNVPDVMVAPYDRVGSL GSDGQL SEVKL SDGAKTDDT TKSLVTAANGKVYCGA X
PAVI ESLVMYYNKDL VKDAPKTFADL ENLAKDSKYAFAGEDGKTTAFLADWINFYYTYGL A 40
LAGNGAYVFGONGKDAKDI GLANDGSI VG NYAKSWYEKWPKGMQDTEGAGNLI QTQFQE  AX
GKTAAI | DCPVKACARKIOAKYNYGYATI CRTLRNGREXYSAFIGEMAYVWIRPGAVIKNE EASQKL 21 5 A
FVDFLVATEQKVL YDKTNEF PANTEARSYAEGKNDEL TTAV KQFKNTOPLPNI SQVBA A 50
VVDPAKNML FDAVSGOKDAKTAANDAVTLI KETI KOKFGE SEQ I D NO 21 5P2108 consensus
i ncl udi n Sl%f 5? %5§6E&¥ﬁ§éN%ﬁ¥YGAPAVIES VMYYNKDLVKDAPKTFADLENLAKDSKYAF
MSSKFMKSAAVL GTATLASL LLVACGSKTADKPADSGSSEVKELTVYVDEGYKSY! EEVA T TVA
KAYEKEAGVKV TLKT GDAL GG KL Sk DNGSGNYPDMMYARYDRYGSL: GSDGRL SEVKLS
DGAKTDDTTKSLVTAANGKVYGAPAVI ESLVMYYNKDL VKDAPKTFADL ENLAKDSKYAF 5
AGEDGKTTAFLADWINFYYTYGLLAGNGAYVFGONGKDAKDI GLANDGSI VA NYAKSWY AGPAX 10
EKVWPKGVIPOT EGAGNK $MQD QFQEGKTAAK b DEPWKADAF KDAKYNYGYAT 6 BT PNGKENE ¥

H

AAFGGGKAWVIPQAVKNLEASQKFVDFLVATEQQKVLYDKTNEIPANTEARSYAEGKNDE

A S A
15
LTTAVIKQFKNTQPLPNISQOMSAVWDPAKNMLEDAVSGQKDAKTAANDAVTLIKETIKQK
S
FGE
20
SEQ ID NO: 22
SP1634
>gi|14973124 |gb|AAK75714.1] hypothetical protein SP_1634
25 Streptococcus pneumoniae TIGR4

MANIFDYLKDVAYDSYYDLPLNELDILTLIEITYLSEFDNLVSTLPQRLLDLAPQVPRDPTMLTSKNRL
QLLDELAQHKRFKNCKLSHFINDIDPELQKQFAAMTIYRVSLDTYLIVFRGIDDSIIGWKEDFHLTYMK
EIPAQKHALRYLKNFFAHHPKOKVILAGHSKGGNLAIYAASQIEQSLONQITAVYTFDAPGLHQELTQ
TAGYQRIMDRSKIFIPQGSIIGMMLEIPAHQIIVOSTALGGIAQHDTFSWOQIEDKHEVQLDKINSDSQ

30 QVDTTIFKEWVATVPDEELQLYFDLFFGTILDAGISSINDLASLKALEYIHHLEVQOAQSLTPEERETLG
RLTQLLIDTRYQAWKNR

SEQ ID NO: 23
SP0314
35 >gi 14971788 |gb|ARK74491.1] hyaluronidase Streptococcus pneumoniae

TIGR4

MOTKTKKLIVSLSSLVLSGFLLNHYMTIGAEETTTNTIQQSQOKEVOYQORDTKNLVENGDFGQTEDGS
SPWIGSKAQGWSAWVDOKNSADASTRVIEAKDGAITISSHEKLRAALHRMVPIEAKKKYKLRFKIKTD
NKIGIAKVRIIEESGKDKRLWNSATTISGTKDWQTIEADYSPTLDVDKIKLELFYETGTIGTVSEFKDIEL
40 VEVADQLSEDSQTDKQLEEKIDLP IGKKHVESLADYTYKVENPDVASVKNGILEPLKEGTTNVIVSKD
GKEVKKIPLKILASVKDAYTDRLDDWNGIIAGNQYYDSKNEQMAKLNQELEGKVADSLSSISSQADRT
YLWEKFSNYKTSANLTATYRKLEEMAKQVINPSSRYYQDETVVRIVRDSMEWMHKHVYNSEKS IVGNW
WDYEIGTPRAINNTLSLMKEYFSDEEIKKYTDVIEKEFVPDPEHFRKTTDNPEFKALGGNLVDMGRVKVI
AGLLRKDDQEISSTIRSIEQVFKLVDQGEGEFYQDGSYIDHTINVAYTGAYGNVLIDGLSQLLPVIQKTK
45 NPIDKDKMQTMYHWIDKSFAPLLVNGELMDMSRGRSISRANSEGHVAAVEVLRGIHRIADMSEGETKQ
CLOSLVKTIVQSDSYYDVEFKNLKTYKDISLMOSLLSDAGVASVPRPSYLSAFNKMDKTAMYNAEKGEG
FGLSLFSSRTLNYEHMNKENKRGWYTSDGMEYLYNGDLSHYSDGYWPTVNPYKMPGTTETDAKRADSD
TGKVLPSAFVGISKLDDANATATMDE TNWNQTLTAHKSWEMLKDKIAFLGSNIQNTSTDTAATTIDQOR
KLESGNPYKVYVNDKEASLTEQEKDYPETQSVFLESEFDSKKNIGYFFFKKSSISMSKALQKGAWKDIN
50 EGOSDKEVENEFLTISQAHKONRDSYGYMLIPNVDRATENQMIKELESSLIENNETLOSVYDAKQGVW
GIVKYDDSVSTISNQFQVLKRGVYTIRKEGDEYKIAYYNPETQESAPDQEVFKKLEQAAQPQVONSKE
KEKSEEEKNHSDOKNLPQTGEGQSILASLGEFLLLGAFYLFRRGKNN

Nucleic Acid Sequences
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AAFGGGKAW/I PQAVKNL EASQKFVDFLVATEQQKVL YDKTNEI PANTEARSYAEGKNDE ASA 15
LTTAVI KQFKNTQPLPNI SQVSAVWDPAKNM. FDAVSGQKDAKTAANDAVTLI KETI KQK FGE 20 SEQ I D
NO 22 SPt62114y8ue973124gbAAK75714. 1 hypot heti cal pr ot ecH/ISR163K%06
25St rept ococcus pneunoni ae Tl G4
MANI FDYLKDVAYDSYYDLPLNELDI LTLI El TYLSFDNLVSTLPQRLLDLAPQVPRDPTM.TSKNRL
QL L DEL AQHKRFKNCKL SHFI NDI DPEL QKQFAAMIYRVSLDTYLI VFRGTDDSI | GAKEDFHL TYMK
El PAQKHAL RYL KNFFAHHPKQKVI LAGHSKGGNLAI YAASQ EQSLQNQ TAVYTFDAPGLHQELTQ
TAGYQRI NDRSKER PQ’%I | GWLEI PAHQ | VQSTALGG AQHDTFSWQ EDKHFVQLDKTNSDSQ 30
QVDTTFKEWATVPEEEL OFYFDLFFGT| LDAG SSI NDLASLKALEYI HHLF LTPEERETLG
RLTALIOF 5;%@%%? ?ﬁgg?ﬁ%m %ﬁ@%@ﬁ ARt A

T TTTCATTGGACATT ATTAT
MOTKTKKL | VSLSAL %%Ef LG %é@@ﬁi%@@%ﬁ%ﬁ? I
SPWI GSKAQGWEAWYIXIANSALIA: &A&Q@Abﬂ@&k@&%ﬂﬂm&é&@éﬂsﬁ%h&m
NKI G AKVRI | Eﬁsmwﬁéﬁ'@mmhEﬁ@rzsaﬁc@y@tﬁmtﬁlﬁvETGTGTVSFKDl EL 40
VEVADQL SEDSQTDKQL EEKI DLPI GKKHVFSLADYTYKVENPDVASVKNG LEPLKEGTTNVI VSKD
GKEVKKI PLKI LS8SVKDAYTDRLDDVWNG | AGNQYYDSKNEQVAKL NQEL EGKVADSL SSI SSQADRT
YLVEKFSNYKTSARE FATYRKLEE NPSSRYYQDETVVRTVRDSVEWWHKHVYNSEKSI VGNW
VDYEI GTPRAI NNFESEVREYESDEETRRYTDVE W#@W@W@EW?@?@W&W

AGLLRK I 45

NPI DKDK

e SEAT
CLQSLVKTI VQRRSY YN KK YA c@kﬁmle bé@%@vﬁé’@ Bg’ﬁ;ﬂ; %M&%N&@M&/@Mﬁ%ﬁ@
FGL SLFSSRT L NYEHAMMSEDNKROWNTSREMASE NI SR SIS EYNRYKMPETICREE AKRADSD
TGKVL PSAFVGESKERDANATASTNVEETINABIC T 2 FAFKS WEM AL DET AL GSSNICONTSITDEASEER R
KL ESWPWWKE@KWM ESFBRSKKNI GGYRMKK@@IGSWMBQ@V\KMW 50
ECQSDKEVENEFLTF SRR GRDS YO | PRYDRISTEREVIKELESSE PERRETLCBVYDAK

KEKSFEERN SO POTCE o EAGLCELLL GHEVLETFORN Nt 61 “ﬁ@%?ﬁ s

SEQ ID IE@ TCAGTCTGGTGCCATCCATAGTGAAATCCCTTGGTCAGAAAATCTACCAGATTGTCTGAGATTTTT
TGCAGAAAAATGGTAA

SEQ ID NO: 26
SP0882N with exogenous leader
30 ATGTICATCTAAATTTATGAAGAGCGCTGCGGTGCTTGGAACTGCTACACTTGCTAGCTTIGCTTTTGGT
AGCTTGCATGAATCAATCCTACTTTTATCTAAAAATGAAAGAACACAAACTCAAGGTTCCTTATACAG
GTAAGGAGCGCCGIGTACGTATTICTICTTICCTAAAGATTATGAGAAAGATACAGACCGTTICCTATCCT
GTTGTATACTTTCATGACGGGCAAAATGTTTITTAATAGCAAAGAGTCTTTICATTIGGACATTCATGGAA
GATTATCCCAGCTATCAAACGAAATCCGGATATCAGTCGCATGATTGTCGTTIGCTATTGACAATGATG
35 GTATGGGGCGGATGAATGAGTATGCGGCTTGGAAGTTCCAAGAATCTCCTATCCCAGGGCAGCAGTTIT
GGTGGTAAGGGTGTIGGAGTATGCTGAGTTTGTCATGGAGGTGGTCAAGCCTTTTATC

SEQ ID NO: 27
SP0148 lacking signal sequence

40 ATGTGCTCAGGGGGTGCTAAGAAAGAAGGAGAAGCAGCTAGCAAGAAAGAAATCATCGTTGCAACCAA
TGGATCACCAAAGCCATTITATCTATGAAGAAAATGGCGAATTGACTGGTTACGAGATTGAAGTCGTTIC
GCGCTATCTTTAAAGATTICTGACAAATATGATGTCAAGTTTGAAAAGACAGAATGGTCAGGTGTICTTIT
GCTIGGTCTTGACGCTIGATCGTTACAATATGGCTGTCAACAATCTTAGCTACACTAAAGAACGTGCGGA
GAAATACCTCTATGCCGCACCAATTGCCCAAAATCCTAATGTICCTTGTCGTGAAGAAAGATGACTICTA

45 GTATCAAGTCTCTICGATGATATCGGTGGAAAATCGACGGAAGTCGTTCAAGCCACTACATCAGCTAAG
CAGTTAGAAGCATACAATGCTGAACACACGGACAACCCAACTATCCTTAACTATACTAAGGCAGACTT
CCAACAAATCATGGTACGTTTGAGCGATGGACAATTTGACTATAAGATTTTTGATAAAATCGGTGTTIG
AAACAGTGATCAAGAACCAAGGTTTGGACAACTTIGAAAGTTATCGAACTTCCAAGCGACCAACAACCG
TACGTTTACCCACTICTIGCTCAGGGTICAAGATGAGTTGAAATCGTTTGTAGACAAACGCATCAAAGA

50 ACTTTATAAAGATGGAACTCTITGAAAAATTGTCTAAACAATTCTTCGGAGACACTTATCTACCGGCAG
AAGCTGATATTAAATAA

SEQ ID NO: 28
SPQ0148 including signal sequence

55 ATGAAAAAAATCGTTAAATACTCATCTICTITGCAGCCCTTIGCTICTITGTITGCTGCAGGTIGTGCTTGCGGL
TTGCTCAGGGGGTGCTAAGAAAGAAGGAGAAGCAGCTAGCAAGAAAGAAATCATCGTTGCAACCAATG
GATCACCAAAGCCATTTATCTATGAAGAAAATGGCGAATTGACTGGTTACGAGATTGAAGTCGTTICGC
GCTATCTTTAAAGATTICTIGACAAATATGATGTCAAGTTTGAAAAGACAGAATGGTCAGGTGICTTITIGC
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S5PO882N DNA
ATGAATCAATCCTACTTTTATCTAAAAATGAAAGAACACAAACTCAAGGTTCCTTATACAGGTAAGCGA 5
GCGCCGTGMAGH A T0D85HS CTTCCTAAAGAT TATGAGAAAGATACAGACCGT TCCPATASTIGEI/NEHAT
ACTTTCATGACGGGECAAAATGT TTTTAATAGCAAAGAGT CTTTCATTGGACATTCATGGAAGATTATC
CCAGCTATCAAACGAAAT CCCGATATCAGT CGCATGATTGTCGT TGCTATTGACAATGATGGTATGGEG
GCGGATGAAT GAGT ATGCGCECT TGGAAGT TCCAAGAAT CTCCTAT CCCAGGECAGCAGT TTGGTGGTA

ACGGT GTCCAGTAFBCTIGAGTT FET CATEGREET GBTICAASCEE TTTAFCT AR C SEQ CREC NCC 2825 P08 82
Wi th exogencésAF@EdaFGCCGCACCARITGCCCAARATCCTAATGTCCITGTCGIGAAGAARGATGACTCTAGT
ATGTCATCT W??WW%W@WAW@@T?W
AGCTTGCALGAA

FEES e AR e
GT AAGGAGOGCCGT G “"‘ ir % i'é: g‘ﬁ“‘u‘% 'A’éftf %}%ﬁ
GTTGTATACTTTCATGAC w}! A TTT AR NG ARAGASTC KTTAAT
GATTATCCCA%EAI%%M@MAE@?@%%TH LSSk @A@@EN— E@ﬁ%ﬁ'@@@@é@
GT AT GGGCECEEATTEAATEAGTRECEGECT TGGAAGT TCCAAGAAT CTCCTATCCCAGGGCAGCAGITT

GGT GGTAAGGGT GTGGAGTATGCTGAGT TTGT CATGGAGGT GGTCAAGCCTTTTATCGATGAGACCTA 20
TCGT ACAAAAGGAGATT BCCAGCATACGECTATGATTGGT TCCTCACT AGGAGGCAATATTACCCAGT
TTATCGGT TTGGRATACCARAGACCAAATF GSRPEETT GGGCGT TTTTTCATCTGCAAACTGGCTCCAC
CAAGAAGCCT TWWAW@FE?W?‘WM@?
AGGAACA l:‘ "i:‘ Ce¢ TAT A

ACTCGT elje
GTTCAGTCTGGE@@%A@@MA@E%X%EE%%%%&E@%&@%@%‘H@@%E?& drh
TGCAGAAAAAT GREAA 2SER 12D M c 26T &0 882NcuE tdacexogenous tTheadehr3Q rTeeTe
ATGI CAT CT AAAR LT ATGAAGARGESCTGEGETECT TGEEGAACTGET AGACTA GG TACCRT GCITE T ¢ CXGE
AGCT T GCAVGAATEAATGCTACET TANTCT ARAAATGAALGRACACAAACTICAAGSTETECTRATACTAG
GT AAGGAGCGCCGFGIACGST AT CHATCT T CCTAAAGAT FAT GACAAAGCATACAGACEET TG FATCET
GTTGTATACT T@TW?EMW@F@WWW?W?@%&
GATTATCCCAS - TEOG ATT

GTAT
GGTGGTAA cije o NG, 27
5P0148 | acki dl@A@GZQJA@&cc&%@t@ﬁ@@ré@secTcGTTCATACGcTGAAGGTAAAAACGATGAGTTGACAACA
AT GT GCT CAGCEEEE (X TAAGAAACAAGGALAACCAEC EACKAAKHAACGAARRCATCGT T CCAACEHAA
TGGAT CACCAAAGCCEATCERAT I EATCAAGAARNAT CRZEAATTIGACT AGE TACGACATE FGAXGEECGIANG
GCGCTAT G T T AAAGNTECTGACAAXTATE CNTIGEEARGEI T GAAAKBACAGAATGGTCAGGTGTCTTT
GCTGGTCTTGACGCTGATCGTTACAATATGGECTGTCAACAATCTTAGCTACACTAAAGAACGT GCGA
GAAATACCTCT CCAATTGCCCAAAATCCTAATGTCCTTGT CGT GAAGAAAGATGACT CTA 45
GTATCAAGICT eu

CAGTTAGAA '
CCAACAAATCAT@%?IA@@H& @%&E@i@ﬁ%@&’l@@ﬁ@&&%&%ﬁﬁﬁ’ F@E&é&éﬂ’%@ﬂ'&@
AAACAGT GAT CAAGAALCCAAGGET T ACANCEL GANCT TATCHAACET COAACCGACTARCAACCER
TACGT TTACCCAGTICTEEGCT TCACEGICAAGA TCGAGEFGAAS FCEAAC TGE AGAGAAAGCECATICAANGA 50
ACTTTATAAAGARGGNACTCTAGAALNSATIGITEANANCAATIIC TACEGAGACACTISFCT AUCEECAG
AAGCT GATATTARATAR CSEC 1CRS N TARGI S POA IS TE RFICT R W28 TigRal T X eqaRiHca TEBA
ATGAAAAAAAT @GT‘WT‘AWWTW’F @@P@ﬁ“@ﬁww W
TTGCTCAGEGS ‘e A .A.‘ AES ‘AAe A eg.A qu i g feg ‘

GATCACCAAAGCCAT T, e"“f uui GAAT TEAC '- SATTCGARGTCGITCG
GCTATCTTEAAAGA ‘;3’7 AT “Fiﬂ“’" f 35’% T e‘. egg-e'“"
TGGTICTT GACGCA“R@J z@@&&@%ﬂﬁ@@z&r ﬁﬁ@é@@%@@& EACKAACAGRAAMDACK @5@@9@%
AATACCT CTAT GGEECACEAATTEGECCAAAATEET AMEGL OCET GTCGEEAAGAANGAT CAGEETAGE
ATCAAGT CTCTCGAT GATAT CRBRSRAALATCRACGGAAGTICGEI CAAGOCACTACATCAGCRANGCA
GTTAGAAGCAT AGAATBEF EAATCACACCCATAACTEAACT AT GCT HRACTATACTAMGECAGACTCG 5
AACAAAT CRT GERAETSFT T A CCAT AT TR T AT RSEAT PP (IS AARAT CEESTETTERA
ACAGTGATCAA@&AW@;TA@&A PATOGAA CRACEGTA
CGTTTACCCA
TTTATAAAGAT
CCTGATAFFAAA A T 1 T%QA& EJA&@M @&Ageazl&% TJ\@@TK‘ ko T%!AM'T @@@@@M@ CCCTAR
AT GT GCGGAAGAAAAGTCET AT AAGGCE GG FCAT ARG G RECAT CRCAAGECAAAGAACGT.CACTGE
TAAAAGATCAGTATAAGAATGAAACGCTATTTGCGAGAGATCAAAAAGAACATCCTGAAAAATTTIGAC
GAGATTGCGAACGAAGTTTGGTATGCTGGCGCCGCTICTTIGTTAATGAAGATGGAGAGGTTGAAAAAAA
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ATATGTAGACGAGGGATATAAGAGCTATAT TGAAGAGGT TGCTAAAGCT TATGAAAAAGAAGCTGGAG 15
TAAAAGT CACTCTTAAAACT GGTGATGCTCTAGGAGGT CTTGATAAACT TTCTCTTGACAACCAATCT
GGTAATGT GO REATIBESHAT GAT GGCTCCATACGACCGT GTAGGT AGCCT TGGT TETGASSHEACAAH
TTCAGAAGT GAAAT TGAGCGAT GGT GCTAAAACAGACGACACAACTAAATCTCTTGTAACAGCTGCTA
ATGGTAAAGT TTACGGTGCTCCTGCCGT TATCGAGTCACTTGT TATGTACTACAACAAAGACTTGGT G
AAAGATGCTCCAAAAACATTTGCTGACT TGGAAAACCT TGCTAAAGATAGCAAATACGCATTCGCTGG 20
TC¥V¥3ATCXETA#$@A€HHH§T@£EEEKCEE%@GEHKE@GJ@%B@G%&UQEKTIE%Q@K¢$E@@$HH$E@E¥EBFKCﬁUQB

wTUATwm%WW%WTWAWW@ﬁ%?&%&@W
AGAAGGT ﬁﬁﬁ%ﬂ%&%ﬁf&@%@&ﬁ%ﬁf%@@@ﬂ@Tmmc
CTTGGAAA GATGCTAAAGT AAACTACGGAGT TGCAACTATCCCAACTCTTCCA 25
AATGGAAAAGAA TCGGTGGTGGTAAAGCT TGGGTCATTCCTCAAGCCGT TAAGAACCT

TGAAGCTTCT%AA&AW‘&GM@A@H&E@@H%E%@E ATTATATGATAAGA
CTAACGAAAT CGLASAATACREAGECRUGITRCAT ACGCI CAACE FAAALACEATGAGT A GACARNCA
CfTGWTAIOAAA@AGmi“MPMAﬂumAAA\v@'f”Gﬁ@AAﬁ@AX@mﬁﬁﬁﬂﬁﬁﬁﬁﬁﬂmﬁﬁmﬁﬁﬁﬁ@G@A
TCCAGCGAAAAATFATECTERAFGATECTEINAGT G FCAANAL GCFARRACAGSRFCCTAACEGAFE 30
CTGTAACATT TCAACHASANTTT OO GAAT AK SECY 10 NG 36" SPOBEIM
ATGT CAGGAACTAGTAT GELIACTELARTCISTCCE AGC T TCTACT GF T TAT TAGROCGRRATTAA 35
GGAAATGGET A ce . . cv

CAAAAAT

TACT TTGCATCA@@IM%%A%@%@@M%ME¥ME@¥M &@Eﬁr @%%&%E@é@@ﬁ
TGTAGCCAACT T HCAAABACALTCAT A GRAAAGER & 1Azl AGAGECATA R GEGITEQCAIC T EA B ARNNG

AAATAAAAGGT GATAAMABATACTITACAAT:GAAGCIGTEACAATACAECANACACAGCEITEGAETIGEL 40
AAAGT TTCAGCATCACCEATAACT ACACAT T CTCTARACT GACAGATIAAANCTET GATGANKCATATAA
AGATGAAAAAT CRECAGAT CETAASEARATT GFFECRBAARTFTEACCCAGRAAANGTFEAARGGACEAK
ATATCACATTT@%W%Wﬁ%ﬁg%@ﬁﬂﬁ%ﬂ%ﬁ?ﬁf?%@%@?w&

3K L&
AAAACACT GGG&@IJ &E@M}@%%@ﬁ%@%ﬁ&& J@@éﬁﬁ%@&r MMMH&@
TGGAGAACAT GGRATAGATAMAE I TAATCCAGCAGCAGE TATACAAAATAGAAAAGATAAAAATACAA
CAT CCCT GGAT CAAAKTOCAGRATT AL GCEEECAATAACGAAGORAT CANCEETCEATOATCANGE
GGTTCTARCAT TGCTARCGATAARAT COTCFEAGSTF CARAT CERAAA TOGCRECARGATGSTICAACT TEANAG 50
AGGATTAACACCT T ETECAET TETATFRAGAAG P CEAGAARAGEAT FEATH TCANT AGTRLA TACAA
ATAAAGAGGGA%ﬁ%ﬂi\%ﬁ@\ﬁﬁfﬁé&@%ﬂ@ﬁeﬁ?ﬁé&@%&ﬁ%&
C ANACLLAA

ACTTTTAAAACCCGATGTITCAGCACCIGGTAAAAATATTAAATCCACGCTTAATGTITATTAATGGCA
AATCAACTTATGGC

SEQ ID NO: 32
40  HHHHHH

SEQ ID NO: 33
MSYYHHHHHH
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CTGCTACTAAGATAAGAGGTCAATTTGAACCGATTGCGGAAGGTCAATATTTCTATAAATTTAAATAT 55
AGATTAACTAAAGATTACCCATGGCAGGTTTCCTATATTCCTGTAAAAATTGATAACACCGCCCCTAA
GATTGI TTGEORI GADSSES TCAAATCCTGAAAAAATTAAGT TGAT TACAAAGGAT ACTIATEND AV
TAAAAGAT CAGTATAAGAAT GAAACGCTATTTGCGAGAGATCAAAAAGAACATCCTGAAAAATTTGAC
GAGATTGCGAACGAAGT TTGGTATGCTGGCGCCECTCTTGT TAATGAAGAT GGAGAGGTTGAAAAAAA
TCTTGAAGTAACT TACGCAGGT GAGGGT CAAGGAAGAAATAGAAAACT TGATAAAGACGGAAATACCA
TTTATGAAAT TAAAGINISCCCGAGAT TTAAGGCGCGAAAAAT CATTGAAGT CATTGCATTAGATGGI TCT
AGCAATTTCACAAAGATTCATAGAATTAAATTTGCTAATCAGGCTGATGAAAAGGGGATGATTTCCTA
TTATCTAGTAGAVECTRGAT CAAGATTCATCTAAATATCAA 5 SEQ I D NO 31 SP0641N
ATGGTAGTCTTAGCAGACACATCTAGCTCTGAAGATGCTTTAAACATCTCTGATAAAGAAAAAGTAGC
AGAAAATAAAGAGAAACATGAAAATATCCATAGT GCTATGGAAACTTCACAGGATTTTAAAGAGAAGA 10
AAACAGCAGT CAT T AAGSR AN RN TS T 2QETRUSARGAT RCRCRTARIA CHAISHANT

GAAGAAGCAAAAA - '
TAAAAACACAGAAzg,ﬁg\'l?'“ﬁﬁ G-g,%\%/fﬂ- Gl '[GT CT. /(A:\TAT G-CII-I'-EI' %ﬁ%ﬁ@ﬁ

CTGGAGAAAAAGTAAT CAAGCANDTATRERGFCTAARGANE ACA AMA GPTId TANFATAT FATEATAGA

ATTTTTAACGGTA%GCCAT@GAAACAACTCCA&TAACTTGGACAAAATTAAAW T 15
TTCATCGGTT ErECAR FRRTEABKAR G

AGGAAGCT AT TG T RACET AMGR STA TG RGT RRLF T GGGAAAAAT TTTGATGGTAGAGGTATG
GTCATTTCAAATATCGATACT GGAACAGAT TATAGACATAAGGCTATGAGAAT CGATGATGATGCCAA
AGCCTCAATGAGAT TTAAAAAAGAAGACT TAAAAGGCACT GATAAAAAT TATTGGT TGAGTGATAAAA
TCCCTCATGCGRrCAATIIRTVRATAA fopEcARAARCACTEIeRAhA R TR TEAPEATEINAGGEGAT 20
TATTTTGA %ﬁ%@’ CAG GCTG TG @%}%ﬁ% TCAA
AAACTTTAA A GACG
CAGGAT CTIGGC Kb h{paSag bah bESBAANNIGF T TAA TG AMTGAAATT CTATGAMRCATAAEEER

GATGTTGTTTCGGTATCATCTGGT TTTACAGGAACAGGT CTTGT AGGT GAGAAATAT TGGCAAGCTAT
TCGGGCATTAAGMSANEIE QLS T PEhRANESST NETERITACRSSTRANENAT COMPUSIE P aiTeiid 25

GITCTTCAT " I CACTGGAAATGTAACACGAACT

GO GEACAT GAA T R A e A PR CAGT ToAGT TTGATAAAGT TAA
CATAGGT GGAGAAAGT TTTAAATACAGAAATATAGGGEGCCTTTTTCGATAAGAGTAAAATCACAACAA

AT GAAGAT GGAACAAAABE VAT AGIOAARATAT AALATIRITG L AVAIFATABBCAAGEEEIANGACCAAGAT
TTGATAGGTTTGGATCTTA! IT AATGCGAT TTTATA TTTAAAAAA 30

T T T ARAAREF R A A CE P RS SR A P T AR AT RAKT T ACT ACA
ATAGAGATAATTGGACAGAGCTTCCAGCTATGGGATATGAAGCGGAT GAAGGTACTAAAAGT CAAGT G
TTTTWHET%WT@N@T@MA%%%H&%@T GATAAAAAAACT GAAGT
CAAAAGAAATAATAAAGAAGATTTTAAAGATAAAT TGGAS TACTATCCAATTGATATGGAAAGT T
TTAATTCCAACAAACCGAATGTAGGT GACGAAAAAGAGATTGACTTTAAGT TTGCACCTGACACAGAC 35
AAAGAACT CT AT NS GTATR AR T oA AN S ACATRES MR SIOEAAGAATAGATTT
ACTTTTAAAACCCCGATGT TTCAGCACCTGGTAAAAATATTAAATCCACGCTTAATGT TATTAATGGCA
AATCAACTTATGES one of SEQSERNDR: BA 038 i b SERLAMDGY, 33 MEYYHHHHHH
CLAIM5S W& clarm 1. A vaccine fornulation conprisSing a pharmaceutically
acceptabl e carrier and one or nore pol ypeptides having an am no acid
sequence corfp)iSdihlP &t} Sofr aBE@niuDogemiiOBagreritthayeofan i nmunogeni ¢ fragnent

t hereof, and optionally further conprising a polypeptide having an am no
aci d sequence, cO | S id. of SEQ I D NOS.. 12 or.13 er _an inmunogenic
fragment t nas o B B9 pEREL Banimm s rabmsiindiéobinfe: |\ The vacc ne
formul ati on conprises at least two different pol ypeptides having an am no
aci d seq@oenqei)bie 0OSBQIID NQ: &nyl 3 of aSEmubbNOE: frdgncht eerenf. | NMMTUNoOgeni ¢
fragnent thereof, wherein at |east one of said polypeptides has an am no

i n risi n f. SE ;o 1-1 ran | n nic fr n
aC|dsequec4§co isin ?Oe .S CfDNOS : or a Qnﬂlﬁoelc agment

t her eof . e vaccifie formulation of claim 1, wherein the vaccine fo ation

comprises at least three different polypeptides having an amino acid sequence
comprising any of SEQ ID NOS: 1-13 or an immunogenic fragment thereof, wherein
at least one of said polypeptides has an amino acid sequence comprising one of SEQ

25 ID NOS: 1-10.
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3. The vaccine formulation of claim2, which conprises at |east two

pol ypepti des, each pol ypeptide belonging to a different group of (i)-(vi):
15 (i) SBQol2idoss4¢ or an i mrunogeni ¢ fragnent thereof, PCT/US2¢10i0¥04060e Of
SEQ ID NOS: 2-5 or an inmunogenic fragment thereof, (iii) one of SEQID
NCS: 6-7 or an imrunogenic fragnent thereof, (iv) SEQID NO 8 or an

i nmunogeni ¢ fragnent thereof, (v) one of SEQ ID NGCS: 9-10 or an

i mmunogeni ¢ ¥.r agriBftvatéias €afmulaiod o2 Ola(mii4) walth cofmpSEEQ dt Rab@hrekl- 13 or an

i mrunogeni ¢ fragnent thereof. 4. The vaccine fornulation of claiml, wherein
the vacci ne RobyReRlidRs; eAch PehpeEpiidesbeiangingteon diffpigat grrp & @htvipol ypepti des

havi ng an am no aci d sequence conprising any of SEQ ID NCS: 1-13 or an

i mmunogeni ¢ rmgﬁth@:hle&eﬁfimm%gﬁigf@%mlggtatﬁgregpe of said pol ypeptides has
an anm no aci d sequence conprising-one of SEQ 25[D NOS: 1-10. WD

2011/ 008548PCT/ US2010/ 040406 5. The vacci ne formul ati on of claim4, which
conpri ses at(ii) easef SHD & Nbyhept hnlasmnueegshicdolgypapthetkofbel onging to a
different group of (i)-(vi): (i) SEQID NG 1 or an imunogenic

f ragnment <t her.eof | Wh<ORe of S I A i munogeni ¢
f ragnment 5t hg%@oofn,l:’ OgS](ElQi]iqNg)gé@?forﬁéﬁ%ﬂwggén%ﬁgeﬁg&mnogeni c fragnent

thereof, (iv) SEQID NO 8 or an imunogenic fragnent thereof, (v) one of
SEQ I D NCS: (9 BEQID &l0:i8mrnandgeninogériafngmentttheeeof , and (vi) one of SEQ I D
NO 11-13 or an inmmunogenic fragnment thereof. 6.The vaccine fornul ation of

any of clains 1-5, i he fragnent is a 10 truncated fragnment of any
o 526 T ok e arsHE TS NbS: e G0 R e S Hhemat o abtiaed 11 om the
N-term nus, C-term nus, or both. 7.The vaccine fornulation of claim1,

wher ei n t he (vpogakBESEQIMUNG! hQ!B%@HMﬂqﬁlﬁﬁo%&iﬁ: M%nli@hl’tﬂlel%ﬂfwoepti des having
an am no acid sequence consisting of any of SEQ 1D NOS: 1-11. 158. The

vaccine fornul ati on of claim1, which conprises a pol ypegti de having an
anmino aci d sequend® v@ssipe famylptigEof pry sfylaigs 1-b, wheginkeleagieertéy #ul ati on of

Comr 1 518 SEB-TETRERRER & RO oY RERIROGT 3 b P A T By ST 1

whi ch conpr isddued rpabydueipdm diee Ravintigus @-@nmik, e bath.d sequence conpri si ng
SEQ I D NGO 9.

7. The vaccine formulation of claim 1, wherein the vaccine formulation

comprises one or more polypeptides having an amino acid sequence consisting of

any of SEQ ID NOS: 1-11.

15 8. The vaccine formulation of claim 1, which comprises a polypeptide having

an amino acid sequence comprising SEQ ID NO: 6.

9. The vaccine formulation of claim 1, which comprises a polypeptide having

an amino acid sequence comprising SEQ ID NO: 7.

10. The vaccine formulation of claim 1, which comprises a polypeptide having

20  an amino acid sequence comprising SEQ ID NO: 9.

11. The vaccine formulation of claim 1, which comprises a polypeptide having

an amino acid sequence comprising SEQ ID NO: 10.
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11. The vaccine formulation of claim1, which conprises a polyp eptide
havi ng an am no aci d sequence conprising SEQ ID NO 10. WO

2011/ 0085%6RaTI/0082810/ 040406 12. The vacci ne fornul ati eocTafS2aloasemnd
wherein the vaccine formul ati on conprises a pol ypeptide consisting of SEQ
ID NO 6 and a pol ypeptide consisting of SEQ ID NO 9. 13. The vacci ne
formulation of claim1, wherein the vaccine fornulation 5 conprises a

pol ypept i de iQonsiHiei vagciaé fdBmQlation NOclaim dndhareprothy peqiicdermoagost i ng of SEQ
ID NO 10. 14. The vaccine fornul ation of any of clains 1-13, which

contai ns sulFOMPREFA mlywtlé€ Repsisgng 9h e GRo %I@y 6&99&@alxpa%%deoq%élﬁtl@aqan
polypeptldeqh@ﬂx% ¢gam no aci d sequence conprising any of SEQ I D NOCS:
1-13. 1015.T cci ne fornulatlon of claim 1, which conprises a
pharmaceutically acceptable carrier and one or nore pol ypeptides having an
am no aci d sléguernide waonpe f@‘hm@atian;ofghirsEQVh@emaﬁc vageing, fognula@on and 23 or an
i munogeni ¢ fragnent ther e\ f or,mul t|on (of0) sing a
phar nacedt | AN G rara sopistle of SHGE KO 3108 e las e RRa-4E A no
aci d sequencs SEenEd §{0:N9. of SEQ I D NO 11 or an immunogenic fragnent

t hereof. 17. A vaccine fornulatlon conprising a pharmaceutically
acceptable carrier and a eptide having an am no acid sequence

conpri si ng SEQ | OKoacaipe ormu onAzf vax ef daintsol- hdi vetiflbepréappubsiangdally

phar maceuti ga| oy =Tl havi ng
an am no acﬁ%ds%ec{ﬁsg&%e corré%rl?:oqﬂ egﬁﬁesamﬁi %%géﬁqgéﬁ&@@sﬁ%lﬂ%l %ga%&%%qgﬁ

i mmunogeni ¢ stq@@goendmpiigngeahy of $BQ ICheO¥atddne formul ati on of claim 18,
wherein the vaccine fornulation conprises at least two different

polypeptldes havi an .a cid sequence, conprising an | D NOS
14-21 orl%n Prmunbleredns fy ntoﬁéﬁgﬁf WE%EGOWE‘S‘?P&C@]%E“FCBP Yation of
claim 19, “ﬂk&ﬂnﬁﬁgﬁﬁh&ﬂﬁmﬂﬁwkﬁ%ﬁ%e5&@'ﬁﬂd¥§§£5m9%§mnﬁ@%@uﬂﬁh%ﬂﬁ@t'de

bel onging to a different group of (1)-(iii): ne of SEQ I'D NOS: 14-17

or an i nMmunoyemwiisingraaywe AEQTRENOSE 2, 7,322, an@l%)or@nernumnga@m faguasit 18- 19 or
an innunogeq%g_f agnent thereof; and (iii) one of SEQ ID NOS: 20-21 or an
i nmunogeni ¢ nt thereof. 21. The vaccine fornulation of claiml18,
wherein the vaccine formulation further conprises a pol ypeptide having an

anmno acid sleguent eacigotilagoeymmisify SpRArRed@ballylackdptabldZarrithgnd/acci ne
formul ation of claim 18, wherein the fragnent is a truncated fragnent of
any of $8Q 1pgrptidahavingpeieing acidseayenso cansisineaé SEQ BENQdd oafR r enpved

fromthe N-t. or bot h. 23. The vaccine fornul ati on
of cIa|n118]ﬁﬁﬂthé8%§% @é@?ﬂaépolypeptlde having 10 an ami no acid sequence

conprising any of SEQ ID NOS: 14-17. 24. The vaccine fornulation of claim
18, which cdﬁpris&smahndbypemﬁmdenhQMﬁmgaphnamwmmma&jdxsgudemwemmmmprising

ei ther of SE 18-1 e vacci ne for on of .claim 18,
ot o coroo A Rali e PGt et P e e opH SRR R 2t [ o
either of SEQ ID NOS: 20-21. 1526. The vaccine fornulation of any of clains
1- 25, Wheren%.th@%pgkﬁﬂﬂﬂhhﬁ@ﬁb§c6mwmﬁﬂ§éﬁﬂnhﬁcéﬂmhMWMﬁ@ﬁﬁﬂb%m@éiﬁmﬁr-

20  one or more polypeptides having an amino acid sequence comprising any of SEQ ID

NOS: 14-21 or an immunogenic fragment thereof.

19. The vaccine formulation of claim 18, wherein the vaccine formulation
comprises at least two different polypeptides having an amino acid sequence

comprising any of SEQ ID NOS: 14-21 or an immunogenic fragment thereof.

25 20. The vaccine formulation of claim 19, which comprises at least two

polypeptides, each polypeptide belonging to a different group of (i)-(iii):

(1) one of SEQ ID NOS: 14-17 or an immunogenic fragment thereof,
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27. The vaccine formul ati on of any of clains 1-25, which conprises at | east
one |ipidated polypeptide. 28. The vaccine fornulation of any of clains
1-27, furwbeniiwwosfasi si ng an 20adj uvant. 29. The vacci necfrascuoatison of
claim 28, wherein the adjuvant is an agonist of toll-like receptors (TLRs).
30. The vaccine formul ation of claim28, wherein the adjuvant is alum 31.
The vaccine fornul ation of claim 28, wherein the vaccine fornulation
25conpri ses (1) 4006 SHQ IDINO$el 1) yipepitinienoganic Iragh@nt thgreof, ahtie adj uvant .

WO 2011/ 008548PCT/ US2010/ 040406 32. The vaccine fornul ati on of any of
clainms 1-31, which_i e 7 cell response at least 1.5-fold after
cont acti ng mwﬂegfﬁé.%séo@rﬁg K€ 81 HBMEBPSRN G IR of clains 1- 31,
wherein the vaccine formulation inhibits infection by S. pneunoniae in an
uni nfected sybj ecthe vaddnd hﬁm‘(@a@&h%@ cfaﬁﬁ'ﬁ!' whiref (8 vathedbrfhialior 1- 31,
wherein the vaccine fornmulation inhibits pneunoni ae col oni zation in an

i ndi vi dual . fugher cvh@rw@sca:pqiepefp@dﬁha‘ang @mamtnoamd whueicaicamplisi8g anwher ei n t he
vacci ne forq#% i g?lts S. pneunoni ae synpt ons. 36. A nethod for
treating™a s (?1 ing fromor susceptible to S. 10 pneunoni ae

i nfection, conprisi ng adm ni stering an effective anmobunt of a vaccine

formul ati on 22ccorthengcétife &sryhubitiot lofichim 31845hereiﬁ7the fragmemtifodundatel ai m 36,
wherein the method inhibits infection by S. pneunoniae in an uninfected

subj ect. 3gragmsat pbamyd SQ Hp NOW: 34:2 lwksreinriram d-20eaHBe asid ket yes ass
pneunoni ae %@&BL r&ﬁtthegﬂ-tlsﬁlgﬁﬂs 'd“%k%hﬁl‘s’adrbot}?g The met hod of claim 36,
wherein the nethod inhibits S.

pneunoni ae synptons. 40. The nethod of
claim 36, wherein the nmethod treats a subject with one dose. 41. The
met hod of cl%ﬁi m 3616 vehenefarmutptionef hiadn I8 eabish aomptijes ct pohypieptide hdvirege

20doses met hod of claim 36 rel ) ect is a human. 43.
An i mmr‘}ggerﬁnc?ngg?rﬁ%}gls?qugﬁc %Wséq%@y\gg}m ﬂ%h@ﬁt ﬁ%ﬁﬂ y acceptable carrier
and two or nore pol ypeptides having am no acid sequences conprising any of

5583!35 NCS: 7Y 23 BHed/a&146 fAmuBitba 2P cla?ifd § OFhicBRAhpRses AW pti&PHN g 25
an amino acid sequence comprising either of SEQ ID NOS: 18-19.

25. The vaccine formulation of claim 18, which comprises a polypeptide having

an amino acid sequence comprising either of SEQ ID NOS: 20-21.

15 26. The vaccine formulation of any of claims 1-25, wherein the polypeptide is

conjugated to an immunogenic carrier.

27. The vaccine formulation of any of claims 1-25, which comprises at least one
lipidated polypeptide.
28. The vaccine formulation of any of claims 1-27, further comprising an

20  adjuvant.

29. The vaccine formulation of claim 28, wherein the adjuvant is an agonist of

toll-like receptors (TLRs).

30. The vaccine formulation of claim 28, wherein the adjuvant is alum.

31. The vaccine formulation of claim 28, wherein the vaccine formulation

25  comprises 1-1000 pg of the polypeptide and 1-250 pg of the adjuvant.
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5P0765, 5P0906, 5P1828, 5P2157, 5P1634, 5PO418, 5P1923, 5P1229, SP1128,
5P1836, 5P1313, 5P0775, 5P0314, 75 5P1865, 5P0912, 5P0904, 5P0159,
SP2148, SP040P/008R8372, SP1304, SP2002, SP0612, SP1988, PEP@4360/08R0847,
SP1527, SP0542, SPO441, SP0350, SP0014, SP1965, SP0117, SP0981, SP2229,
SP2136, SP1179, SP1174, SP2216, SP1393, SP0641.1, SP1384, and SP2032, or
I mmunogeni ¢ fragnent thereof.

10

15

20

25

32. The vaccine formulation of any of claims 1-31, which induces a T17 cell

response at least 1.5-fold after contacting Ty17 cells.

33. The vaccine formulation of any of claims 1-31, wherein the vaccine

formulation inhibits infection by S. prneumoniae in an uninfected subject.

34. The vaccine formulation of any of claims 1-31, wherein the vaccine

formulation inhibits S. pneumoniae colonization in an individual.

35. The vaccine formulation of any of claims 1-31, wherein the vaccine

formulation inhibits S. pneumoniae symptoms.

36. A method for treating a subject suffering from or susceptible to S.
pneumoniae infection, comprising administering an effective amount of a vaccine

formulation according to any of claims 1-45.

37. The method of claim 36, wherein the method inhibits infection by S.

pneumoniae in an uninfected subject.

38. The method of claim 36, wherein the method inhibits S. pneumoniae

colonization in an individual.

39. The method of claim 36, wherein the method inhibits S. pneumoniae
symptoms.

40. The method of claim 36, wherein the method treats a subject with one dose.
41. The method of claim 36, wherein the method treats a subject within three
doses.

42. The method of claim 36, wherein the subject is a human.

43. An immunogenic composition comprising a pharmaceutically acceptable

carrier and two or more polypeptides having amino acid sequences comprising any
of SEQ ID NOS: 1-23 and SP1574, SP1655, SP2106, SP1473, SP0605, SP1177,
SP0335, SP0906, SP1828, SP2157, SP1229, SP1128, SP1836, SP1865, SP0904,

SP0765, SP1634, SP0418, SP1923, SP1313, SP0775, SP0314, SP0912, SP0159,
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an
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SP0910, SP2148, SP1412, SP0372, SP1304, SP2002, SP0612, SP1988, SP0484,
SP0847, SP1527, SP0542, SP0441, SP0350, SP0014, SP1965, SP0117, SP0981,
SP2229, SP2136, SP1179, SP1174, SP2216, SP1393, SP0641.1, SP1384, and

SP2032, or an immunogenic fragment thereof.
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