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20 tion of the polysaccharide capsule, about 90 serotypes are identified. This capsule is
an essential virulence factor. The majority of pneumococcal disease in infants is as-
sociated with a small number of these serotypes, which may vary by region. Current
data suggest that the 11 most common serotypes cause at least 75% of invasive dis-

ease in all regions.

25
Streptococcus pneumoniae is a human pathogen. The reservoir for pneumococci is
presumably the nasopharynx of asymptomatic human carriers. There is no animal or
insect vector. Streptococcus pneumoniae is the most common cause of bacteraemia,
pneumonia, meningitis and otitis media in young children. Pneumococcal disease is a
30 very serious iliness in young children. In the United States it is estimated that Strepfo-

coccus pneumoniae cause 200 deaths, 700 cases of meningitis, 17,000 cases of bac-
teraemia, 4.9 million cases of otitis media (ear infections) annually in children under 5
years of age. In Europe and the United States, pneumococcal pneumonia is the most
common community-acquired bacterial pneumonia, estimated to affect approximately
35 100 per 100 000 adults each year. The corresponding figures for febrile bacteraemia



and neningitis are 15-19 per 100,000 and 1-2 per 100,000, respectively. The
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Table 2. Incidencs, case-fatality ratio, projected U.8. cases and deaths, and proportion nonsusceplible to penisillin of
invasive disease identified in the Active Bacterial Core surveillance {ABCs), 1998

Group A Group B Hooemophilus Neisseria Streptocoscus

Streplovaccus  Streptococeus influenzae meningitidis pregmonion
Agaregale incidenee? 3.8 8.5 1.4 1.9 24,1
Range by area? 26-4.1 4.8 - 8.5 1.1-23 0.6-2.0 20.0-28.9
Case- Fatality ratic 12.2% 9.5 % 13.9% 18.7% 5.3%

in ABCs aveas

Projected UL, cases 10,2006 17400 3,800 2,500 83,0600
Projected T1.S. deaths 1,300 1,700 560 400 6,104
Penicillin nonsugceplibilitv® 0 0 - - 1.4 285.0%:

netdence = coses per 100,000,
N onauseeptible inddudes isolates clossifed as sither intermediate or resistant to penieillin, Results reflect tosting of group A
straplocoesal Teolntes from 1997 in=18%) and group B sireplococesl isolates from 1897 and 1898 combined (0=188},

Schuchat, A et al. "Active Bacterial Core Surveillance of the Emerging Infections.
20 Program Network”, Emerging Infectious Diseases, Vol. 7, No.1, Jan-Feb 2001.
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20 There are two vaccines against Streptococcus pneumoniae available on the market:
1. Prevnar® (Wyeth), a 7-valent pneumococcal conjugate vaccine, containing
polysaccharides of serotype 4, 6B, 9V, 14, 18C, 19F and 23F.
2. Pneumovax® (Merck Research Laboratories), a 23-valent polysaccharide
vaccine containing 23 purified capsular polysaccharide antigens (serotypes 1,
25 2,3, 4,5, 6B, 7F, 8, 9N, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20,
22F, 23F, and 33F).

However, there is still a large medical need for development of improved Streptococ-
CUS vaccines, because:
30
o These vaccines only cover certain serotypes, e.g. Prevnar® has a potential
coverage of over 85% of the pneumococcal isolates for the USA, 60-70% for
Europe and around 55% for Asia. '



pai red anti body response upon this vaccination. o The pol ysacchari de
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20 In addition to better ways of treatment and prevention, there is a need for novel rapid
and reliable methods for diagnosis of Streptococcus pneumoniae infections.

The above objectives can be accomplished through the identification and use of suit-
able Streptococcus pneumoniae polypeptides that can function as targets, i.e. targets
25 for the immune system and/or for antibodies, targets for cytotoxic inhibitors, or targets

for indicator moieties in diagnosis.

Summary of the invention

The present application relates to surface-located polypeptides of Streptococcus
30 pneumoniae. In the context of this application, a ‘surface-located’ polypeptide is de-

fined as a polypeptide which is at least partially (i.e. part of the polypeptide chain

and/or part of the population of polypeptide molecules) localised outside the mem-

brane of a Streptococcus pneumoniae cell. Thus, a surface-located polypeptide is a

polypeptide which is fully or partially exposed to the space outside the membrane.
35 Surface-located polypeptides furthermore include all polypeptides or polypeptide



5 extracel lul ar space neans that conpounds that interact with these
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The inventors have identified 282 different polypeptides in cell-surface frac-

20 tions of Streptococcus pneumoniae. The method that was employed identifies poly-
peptides that are expressed at a relatively high level. The combination of being sur-
face-exposed and being present in relatively high amounts makes these polypeptides
highly suitable as targets for antibodies and thus for use in passive or active immuni-
sation/vaccination.

25
Accordingly, in a first aspect, the invention relates to a composition comprising
- a polypeptide which comprises a sequence selected from the group consisting of

surface-located Streptococcus polypeptides of SEQ ID NO:1-282, or comprises
an antigenic fragment or variant of said sequence,

30 or
- a polynucleotide comprising a sequence encoding said polypeptide,

or
- an expression vector comprising a sequence encoding said polypeptide,

or



- an anti body capabl e of binding said polypeptide, 5 for use as a

medi canent. In a preferred enbodi nent, said conposition conprises - a

pol ypept iwe 2odv/08econpri ses a sequence sel ected from t hecgmaepocmonsiBst i ng
of SEQ ID NO 16, SEQ I D NO 10, SEQ ID NO 13, and SEQ I D NO 28, or
conprises 10 an antigenic fragment or variant of said sequence, or - a
pol ynucl eoti de co 1 sihg a sequence encoding sai d pal ypeptjd or_-, an
expr essi on veét F(?Pg'lgl["iﬂ'?ﬁ’tﬁi %f"ﬁgora%é@ gﬁgﬂ@ﬂg@ﬁp%ﬂ%&?@ %@Y%Eﬁﬁ?%é’r saifs” o
a reconbi nant eyprclisio®vedi®@Gonbi nant cel | conprising said pol ynucl eotide or
said expression vector. In an even nore preferred enbodi nent, said
conposition c8hprises 20 - a pol ypeptide which conprises SEQ | D NO 16, or
colrrpri sles a-nd@ﬁteinMﬂyocapbblémmﬁir@rsakﬁpidlﬂ:fc?pti@é, SEC? | DI NO: 16, OIor - a

pol ynucl eotj de conpri sing a,sequence encodi ng said pol ypeptide, or 25 - an
expr eséi on g\?éﬁ?eo?ggﬂ’f?&l‘qag]eﬁ‘b a sequence encodi ng said pol ypeptide, or - a
reconbi nant virus or reconbi nant cell conprising said polynucleotide or
said expression_vector.. 30 SEOQ.ID NO 16 represents a honol og of

| i poat e- pr of'é Re[&m é?énbﬁ,d"ﬁ?f’%e%?/ﬁ@“wﬁ'm C°ﬁ5’§'5§$evi ously been identified
and char act.er iasgslypeptifle whizhicoptisks arsegoentecaptsvesd fréivithe groupt combistiid 604) J.

of thi s 1 am | PEAILNGELS SH I RRY 558 1t BEhiY. APESTE fa N o chp P,

found1po be vaecintigeriandyrdatias variargwif saiblseqaearcget s for anti body therapy. 35
WO 2006/ 084467 PCT/ DK2006/ 000073 7 I n another preferred enbodi nent, said
conmposi tion c&hprises an antibody capable of binding a pol ypeptide

sel ected fromagyracleotidecormprigingg sejueiEQehtddig d:6d pAieeptide, NO. 10, SEQ I D
NO 13, SEQ ID NO 20, SEQ ID NO 26, SEQ ID NO 28 and SEQID NG 33. In an
even nore prefrred enbodi ment, said pol ypeptide is SEQ | D NO 16.

- an expression vector comprising a sequence encoding said polypeptide,

15 or
- a recombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

in an even more preferred embodiment, said composition comprises

20 - a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ ID NO:16,
or
- a polynucleotide comprising a sequence encoding said polypeptide,
or
25 - an expression vector comprising a sequence encoding said polypeptide,
or
- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector.
30 SEQ ID NO:16 represents a homolog of lipoate-protein ligase A, an enzyme which

has previously been identified and characierised in E. coli and L. monocytogenes
(Morris et al. (1994) J. Biol. Chem. 269:16091; O'Riordan et al. (2003) Science
302:462). Proteins of this family have not previously been identified on the cell sur-
face or found to be vaccine candidates or suitable targets for antibody therapy.

35



5 1n a further main aspect, the invention relates to the use of a
conposition conprising - a pol ypeptide which conprises a sequence sel ected
from t he woeuw/msewssi sting of SEQ I D NO 1-282, or conpripse®ianocnté’geni c
fragnent or variant of said sequence, #D - a polynucl eotide conprising a
sequence encoding said polypeptide - an expression vector conprising a
sequence encod|ng sai - a_reconbi nant_virus or %#o? i nant
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SEQ | D NO 1mZ28rthEtrhbineispedttthe ifi@nticry &idtetd thelusé eba compasitian conasiseet , to

O oup. consi St PRSP T BEPrises3 RS eTRHR KonIPE OBt P hBaN A

for the treatrgaEg 0r NU:ewen! icdNcothpridles Séri egritigenic cliagmentebenalibnt of said
Streptococcus pneunoni ae, infections in an animal or human being. The use
of anti bodi es S€9P&IPe of binding a pol ypeptide selected from the group

consi 3pi ng of aFMriublediilelEomSisiad @sé@ehee eﬁ&@ﬁdldﬁﬂ)pd@pepﬂﬁ@ ID NGO 20, SEQ
I D NO 26, SEQ I D NO 28 or referred is

the use of an 6@&@1&?&8&?"6’3&%8@“%3"& ﬂﬁ?‘ﬁ‘bengﬁgnﬁ '%@%&i‘oa"vb%‘?t'd%ﬂ ID NO 16

for the manuf actdeombifantviridbe astenibifant ceheonpeasihgeald polymrokactide ioorsaaf
Streptococcus, prefer abl% Strept ococcus pneunoni ae, infections in an ani nmal
or human bei RFPTORBIODYBEPD84467 PCT/ DK2006/ 000073 8 The conbi nation of

bei ng Surfaﬁﬁ-tﬁe(mﬁép%ﬂat&mdofb@irﬁ‘@lwne@rﬁﬁbr the mhamsa/cmnyommgtammmmwnm o)
rrakes t he p ti entifie he, i nvent ors )

ar getls 1 or DENARAS. ool abeiBicbb Suepnentam dusre ratrial SidhdoRl
det ecti on Opnednidriigd, |ﬁ|ebﬂ|cmsv\ﬁéfedne@r$eqmmemare tSEQ Thus¥Q: fien SEA WD tN@r10mai n
aspect, the ods, for g, Streptococcus
pneunoni ae §Ilzap®r}§é 1tr:l'h CL%%&B&?%%S{T@B? Fhpisfred r‘?’%ﬁ:ﬁf g?'@sapabl e of
recogni sing the cell-surface | ocated pol ypepti des descri bed herein.

In a further main aspect, the invention relates to an antibody capable of binding a
20 polypeptide selected from the group consisting of SEQ ID NO:1-282.

Furthermore, the invention relates, in a main aspect, to the use of an antibody
capable of binding a polypeptide selected from the group consisting of SEQ ID NO:1-
282 for the manufacture of a medicament for the treatment or prevention of

25 Streptococcus, preferably Streptococcus pneumoniae, infections in an animal or
human being. The use of antibodies capable of binding a polypeptide selected from
the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID
NO:20, SEQ ID NO:26, SEQ ID NO:28 or SEQ ID NO:33 is preferred.

30 Most preferred is the use of an antibody capable of binding the polypeptide of SEQ ID
NO:16 for the manufacture of a medicament for the treatment or prevention of
Streptococcus, preferably Streptococcus pneumoniae, infections in an animal or

human being.



In addition, the surface-localisation of the polypeptides nmakes them
suitable as tar- 10 gets for inhibitors. Such inhibitors may be
bact eri ciwel2o@voshsct eri static or prevent inter- action eCTSK2e@/00EGECUS
pneunoni ae with the host organism (virulgence). Thus, in a further main
aspect, the invention relates to net hod® for identi fying inhibitors of the
cell-surface | ocated pol ypeptides descri bgd herejn. 15 fi niltti AMNS hiah
Vacci ne - i Bhausembingtion fif chRiRg SUEBFRIBRISED N FEIPe PEReT M BLLYRYY M9
protective iMpudRiRRo QERNER FIAIHEleRIdBhERRObY &R Bwentorsahipbiyresuitalsle rag or
animal . - Protective I nmmune response - is used to_ipdic te.andétggwﬁeof

an

response ( Hargekp e diagnqsisoel SEpRIPERCCHS IANgHECNIaE HRTEEHY FRWEIEy

organi sm  riagii EdidGuithhigh Sensiity. hHas ! ih @UartAgenAin aBpeat the Sveaidtroctates
pneunoni ae, beling net by a secondary rather than a rh{éar res@?ﬁdﬁ@ato} hus
reduci Bg i t@ethegader geteEing RBSRIOERGHR i RGHMONBE| JpRUES HECuHYES " Speti fi ed
otherwi se, LBRtiterdRapR! ¥PeRjgisingMHen culs satfdrer icatedc polypdiides efescriies a
variant or fragment of a polypeptide. Preferred pol ypeptides are antigenic
pol ypepti deRere®s - Fragnent - is used to indicate a non-full length part of
a polypeptide. Thus, a fragnent is itself also a polypeptide. - Variant -

a 'variant' of a given reference polypeptide refers to (o] tide that
di spl ays a enddian, @&P@@C@flo?g'aﬂgﬁ'cé tggaggflpp?tlc{eg 'E'a‘l(eé? &'gﬁle?%%g% é?’ for
At o 1 By 1 e ey o g e o

, : [ .
i Munogeni c?‘t’tﬂPn-OfﬁtFeF}t‘é(fQQPgSt Bn?%grﬁ%ﬁ)%nFHF? %ogtf OfgREGE ‘ﬁ“@ﬂg?)m%‘%‘]% n a
response. - f)iHBH AREE BEFecE ané iilentiort RIS té eethanisnipo idedtifyimgdhhitiitore of Itfye or

indirectly assists or strengthens, an i ne. response. - Expression vector
- refers toc%!‘,'SLﬂTG’@Pé?Cé‘B?Cﬂlpﬁ BH’E‘?%%?FY‘B%%W% or phage or virus 35 to be

used in production of a polypeptide froma pol ynucl eoti de sequence. An ex
WO 2006/ 084467 PCT/ DK2006/ 000073 9 pression vector conprises an expression
const r'@ct , DEAPHiESHg an assenbly of (1) a genetic elenent or el enents

having a regul@i@me I Bl retino gRiieateuniedssishion dapebleedtampicing ppotettive sSmor
enhancers, (2) a structural or cadi ng}e\fﬂ% uence i pscri bed into

which is _t.
MRNA and t r ansPHRREESPARSS FHAHSLR MICTIR Wﬂ%u%%‘bﬁ%{[}ﬁl A ?ri“ﬁ%e‘d to 5 the
el enents of _( rotedfivk (RnuABRESEHsat€ i§ eas aoi iptiicate amiimmaneoesporge (hu-

o meul e Chat marbignitipdy sndkr golyishy Adchg memSly f APbiARRH, Esliflgihnt ©
20 infectious agent, herein Streptococcus pneumoniae, being met by a secondary
rather than a primary response, thus reducing its impact on the host organism.

- Polypeptide — unless specified otherwise, the term ‘polypeptide’ when used herein
can also refer to a variant or fragment of a polypeptide. Preferred polypeptides are
antigenic polypeptides.

25 - Fragment — is used to indicate a non-full length part of a polypeptide. Thus, a
fragment is itself also a polypeptide.

- Variant — a ‘variant’ of a given reference polypeptide refers to a polypeptide that
displays a certain degree of sequence identity to said reference polypeptide, but is
not identical to said reference polypeptide.

30 - Antigen / antigenic / antigenicity / immunogen / immunogenic / immunogenicity —
all refer to the capability of inducing an immune response.

- Immunogenic carrier — refers to a compound which directly or indirectly assists or
strengthens an immune response.

- Expression vector - refers to a, preferably recombinant, plasmid or phage or virus

35 to be used in production of a polypeptide from a polynucleotide sequence. An ex-



peptide. Such binding can be indirect, through another nolecule, but is
preferably direct. A binding partner can be any type of nolecule, such as
e.g. snmalwohyavis4460 phobi c nol ecul es or e.g. a cell ul ar por/paxebecDelBUl ar
macr onol ecul e, such as a pro- tein, a cg bohydrate or a nucleic acid.
Preferred types of binding partners incl'ude antibodies, |igands or
inhibitors. - Plurali

ty - the t ' pl [ i " 1. ndi ,
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t t 0 C e or 1n co ex w t.h,.a.dete . ance.
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normal ly 20 tjoemgsi n a host organismthat can be infected with

St t iae. A_ host-derived I ' ly. t
ol ypept i de. - BT BRI 2 ohamdiPERiG felEnis aarotiu i 8o bR S bl
“anti bodi es' phptideuSadh bidigreanse intiesutlettiraugh @ovtber aotdchledbetsis peefersblyl  as
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C(ﬁnpri Si‘rﬂg ?gbhhm}}e' I;OSE iﬁgaajmbl gir?hitﬂhlods_.velpie'ﬁl;)pe- bi nd: {l_g fra_g][rpnt s of agg of the
t hese. g
bi specific 'anHPE%HY ég'egﬁ;dhj rﬁ?%’“w é’gé"é%e?wg'r? %@%ﬂgﬁ eagr)\r%f)eg%% (ngére ﬁj&é %h:ﬂ(; i
Di ssoci ati on tatisdt@amnpielid; thesteem riiedisatoe naktdeswersba nidiecutd peagiompddx 6 ndi ng
fini i dity: L. I , o f {,bod
nd 118 anti ? "l PR FREMETRTIINS 3 ot ORI AR b ccY
idn clonnegt ihon and ti$h cauablep efpgerdeating o tgte aiableddigrid SPrafatdatdy t the ddlicsdor B6iety
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peptide.

- Antibody - the term ‘antibodies’ when used herein is intended to cover antibodies
as well as functional equivalents thereof. Thus, this includes polyclonal antibodies,
25 monoclonal antibodies (mAbs), humanised, human or chimeric antibodies, single-
chain antibodies, and also binding fragments of antibodies, such as, but not lim-
ited to, Fab fragments, F(ab’), fragments, fragments produced by a Fab expres-
sion library, anti-idiotypic antibodies, hybrids comprising antibody fragments, and
epitope-binding fragments of any of the these. The term also includes multivalent,
30 multispecific, such as bispecific antibodies and mixtures of monoclonal antibodies.
- Dissociation constant, Kd, is a measure to describe the strength of binding (or
affinity or avidity) between macromolecules, for example an antibody and its anti-
gen. The smaller Kd the stronger binding.
- |solated - used in connection with polypeptides, polynucleotides and antibodies
35 disclosed herein ‘isolated’ refers to these having been identified and separated



tion are preferably isolated, and vaccines and other conpositions of the
invention preferably conprise isolated polypeptides or isolated
pol ynucl ewvi2demsess7i sol ated antibodies. 10 Detail ed deecripg0@moodBgur es

Figure 1. A table of preferred corrpositjf ns of the invention. The nunbers
in the col- ums and rows indicate SEQ NOs. Each cross refers to a

conposition conprising the polypeptid ant | ic.f t i
Chereof ) of tRBMlebFeANetad GPNch OREOTSI o duel BB bpe g s =
lto?]Ly gregts Isdgel( g’lf’]eé]gné‘,lb:&@ﬁﬁr?anfz rc@ﬁﬁ@itaéntgropré irwnlir_afj baviehjentfare tierialsy that whi ch
. Figure 2; List of am.no acid sequen f .
sur f ace- | ocat 8IS Weishlbc bR (REe ﬁ!‘ﬂt@dﬁﬁ?ﬂoghc Obﬁ‘?ﬁ% %gﬁ'és?g éroﬁfi %ﬂ¥peep§ge,RT_ PCR
V[‘)"Btghatc DTAdgsr 'g}j@?Hi;agg{iﬂc%o%p::@?_ijméé,omibﬁnmsgarid"lfcﬁn$red)r<?vbmbcec$ls @neoomni ae
_ | ion. Priners were ysed, specifi r tra [i f
anti gefs 029 ESEENREFAUSSPBYES- (5’6’6’%@@831 ﬁ%%&%ﬁ'ﬁ?@%ﬁdleﬁ@%&%'&nd o
?ﬁg (2 gEg 'gEaN%é%}ebpM_%ra& @s;o;]at@d,ldmr@cmw?n%emespianbée;mnrfsmf the awsutianpt of
subunit of t, eunocogcca - , i
gone) . R BeHeRBl) GaEHSa SEP O RO PEPReCe DYESE. PO CRI L R "

non-tenpl ate GembdMs. Figure 4: Immunoblot wth patient serum (single
patient) for detection of rec. vac. (an- tigens) 029, 060, 144, 487, 607,
646 and 653. 30 Figure 5: Inmunogenicity of antigens (ags) 029, 060, 607,
653 ang conpeiiled\Wekeription treated ani mal s (non i mmuni zed), A um adj uvants
al one, and an unrelated antigen at days 0, 21 and 35 of vaccination. WO
2006/ 08446 7FBUT®K2006/ 000073 11 Figure 6: CFU 6 h after challenge with S.

pneunoni ae BRArd 1t Rkaél obprefirferl atraisitionaibethevinvdntiant Tieensmberg s t@2691- 060,
607, 653 and controls wt

_ th un t i mal s an, i ni_z n:
adj uvant s alBAB ana AAvE Rl %é&)gﬁtlf(g%fﬁ]aogac,g?s&d% Prey 10 %EEWW%E%“ %ﬁ&@mg
chal | enge Wtahooh/pepfida! (B tnfigetid Fagieni oevariant theadatlofvihe froluamt iogehish (zeys)
029 a_r]'d 607 conpared with cor}grol ﬁrqups W t,[h untr eat e Q. F'?rltsth é@r(?%f
i muni'Bed) , CIRBBRELAPHFENEY 331 1BREOYREP I8 (Qh P9 TadnRg é"ﬁ %SII gray
Conposi ti onghef By t8 hichhé citediberigat 10 In a first main aspect, the
invention relates to a conposition conprising
Figure 2: List of amino acid sequences of surface-located Streptococcus pheumoniae
polypeptides.
20
Figure 3: RT-PCR with cDNA derived from a spleen from a mouse infected with
S. pneumoniae D39 at 1 day of infection. Primers were used specific for transcripts
for antigens 029 (SEQ ID NO:16), 060 (SEQ ID NO:26), 607 (SEQ ID NO:20) and
653 (SEQ ID NO:33). Moreover, primers were used specific for transcript of the
25 Sigma 70 subunit of the pneumococcal RNA-Polymerase (house keeping gene). —RT:
control without reverse transcriptase; +RT: RT-PCR; N: non-template control.

Figure 4: Immunoblot with patient serum (single patient) for detection of rec. vac. (an-
tigens) 029, 060, 144, 487, 607, 646 and 653.

30
Figure 5: Immunogenicity of antigens (ags) 029, 060, 607, 653 and controls with un-
treated animals (non immunized), Alum adjuvants alone, and an unrelated antigen at

days 0, 21 and 35 of vaccination.



- a pol ypeptide which conprises a sequence selected fromthe group
consisting of surface-located Streptococcus pneunoni ae pol ypeptides of SEQ
| D NO 1- W82posnms44ponpri ses an antigenic fragnment or varip@mpK2hocmbEr3
sequence, - a polynucleotide conprising4q sequence encodi ng said

pol ypeptide, 15 - an expression vector conprising a sequence encoding said

POl YPept | derignret: (R4 PERIABPLnafibhitS wih o BEARAAIASHE B bo6PORhicSNAgSal d
pol ynucl eoti de or sald expression vector, or - an antibody C pa‘fe of
bi ndi ng sai tatpdMih aptigane (ags) O8G0, 887 H53eatidmtrals witbQunineated dnitpaist ant

enbodi Tent (b hfmfRAPA3, hANaAREM 860 or BRLURARLESS, vhi ch conbri ses a

sequence sel ected oup consi'sting NO 1- 282, or
conprises an antigenic fragnent or variant of said sequence, 25 - a

pol ynus| eOtﬁgﬁreCﬂ@BFJi\%ré‘aﬁé’r ché %theﬁ.%}%iuﬁgn%%i S5 eriB?%écﬂ‘Fat%d with
expression veéctor conprising a sequenceé ‘encoding Said polypeptide, or - a

r econbi nantantigens (age) PZ-antbbWarnmpared with spntrelignappsaiith ynieptedcngoaisde or
said expregs} r j LE i ccine for
active i mm@?lggﬁrlngﬁl%(? éﬁﬁ?‘% |UV| guglﬁh% 'ﬁﬂ&'gg%ﬂreeg%e{j'agfgeegﬁ_s@?\ﬁ s is described
in the section 'vaccine conpositions and net hods of vaccination of the

| nvent i on’' . chio8BRioRS $hrusets STRANLGRGRe the composition comprises a
ch co

pol ypepti de whi conprises a sequence selected fromthe group consisting
of SE¢£| D Noaifirsigpaip @spas, the inyentiesreiaies gentampositipmerempoisingar i ant of sai d

sequence. WO 20 E&%%} i [ .
enbodi nent, t heofgﬁgéegp?ta?w({?onprl gégg%%agﬁ%%ﬁsgy&t%%ﬁme %@86’?’@%%“#8 a
pol ypept i de sel edftseiface-loeatedeSigniegeceumphaimanipepolypertides of SE& BEUNO:1-
Streptococcus p i y NOY - 2 i.d conposition
can 5 e.g. be ug'%gn?ﬂé&g%r%?\%ég%nﬁgﬁﬁégtg@g%ﬁ% I"?r@?r?éf%‘?%ﬁ%@icg need
thereof. This-is? PQl?éy-@Equﬂé@I CPMpEisiag 8 seaunre eanodibg daidpolypdptitet hods f or

rai sipg antibodi&sebedsitfh vécbe%BEthgig% gl\é%gﬁélﬂ:% &Qmﬁgg%lh%?ﬁggpfdverémt hods of

vacci nation of the rnvention 1 vaccl na
i muni sation s a@cpmdinagkvipissr seednmiananteathceryppiising $aid polyndcleotiderossgid
response to an i%gé‘sgjogq,gcm,groor gani sm usi ng an antigenic or
- an antibody capable of binding said polypeptide,
for use as a medicament.
20
In an important embodiment, the composition comprises
- a polypeptide which comprises a sequence selected from the group consisting
of SEQ ID NO:1-282, or comprises an antigenic fragment or variant of said
sequence,
25 - apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector.
Said composition can be used as a vaccine for active immunisation of an individual in
30 need thereof. This is described in the section ‘vaccine compositions and methods of
vaccination of the invention’.

In one preferred embodiment, the composition comprises a polypeptide which
comprises a sequence selected from the group consisting of SEQ ID NO:1-282 or
35 comprises antigenic fragment or variant of said sequence.



i munogeni ¢ conposition. Thus, a vaccine is a conposition capabl e of
inducing a protective imune response against a mcroorganismin a hunman
bei ng or woi2oml0s4463uch an i mrune response can be a cel | ecamresponse and/ or
a hunoral response, 15 e.g. a specific %ﬁcell response or an anti body
response. Accordingly, in an inportant é. odi ment, the conposition is a
vacci ne conposition. 1l.e. the invention relates to the use of a
conposition conprising - a polypeptide which conprises a sequence sel ected
fr Iom t he gr mum}omsyaghﬁcbr'tam en%g'm’izerﬁ,tthé asmpbsitai eanﬁﬁgeemmm@c?lﬁ c@publaeni ae
pol ypepti des EQ I D NQ 1- or.__conprises an antijgenic agnent or
vari ant of [yaﬁ?'ﬂgs@qﬂglm’:%ogdfa §e§8‘ie§n38rr'egﬁ?d%rob'Bnﬁ?'ri’sﬁtW 8% sséﬁ{?gg'&?a odi ng
sai g pO: ypeme;piecoccuapn@tmm@@ngqypemm_@bf SEMID angzae.mwemﬁﬁommc&mg
sai d ppl ypeptide, or, - a_reconbinant. viruys or_reconhi nant, cell .c rising
sai d pol ynutPedE! B BAPTVE JBMuRIsALen of o, deipual o ek Mersed. Thive =
vari ant herddsaripscefieriabl sectias ‘antidogdiRst afd dmethgde foe raigiagt arftpodiegcdl dw at
| east 96%. e.qg. At |east 97% such as at |east 98% e.g. at |east 99%
sequence i d8i rﬁ'ﬂ?'to sai d sequence. 30 In one preferred enbodi ment of the
above conposition, the pol ypeptide conprises SEQ ID NGO 1, or an antigenic
fragnent or,,variant thereof. | ot her. preferred_enbodi nent of the above
conposi t i on’3GHaS Fempastiengand pRiNads &S vaEenRioRE! e Betion .\ i geni ¢
fragmeat orThegoalndf viabeinativh. oV2tR6 GniBibhtan RCD piside Girbeo/a3immdhityrby
anot her preferred_enbodi nent of fhe art&}ovte con:ﬁosi tion, the eFOI %/tgqeﬁti de
conpri ses SES'TH RANSTONT CFROWH [%BRITISFPH FIREOCHANAD U 4ha 1€ P
anot her pr efrenurederichotipusiibn oThid)e wdmeing isarpoapbsiton cagublepof inpegihg de
conpri ses SE@IE N 4, or an anti%eni o f.ragmsnt or vari antbt.hereof. % In
anot her pr SN SISFHY INBYMR FERPNTY 2PRDSHASVEORERIED 1T 8IUManePHRY Ph&BIMTe
conpri ses SHGH & Mambine eesppnsa thh dena cellulagmrspbnser andion amumioks resgonsen
anot h preferred diyrent of the above composition, the pol ypeptide
corrprﬁées 5%@?ﬁqﬁ%%gfc%fr%gpprgﬁtqr@g,ﬁnﬁgcp@argﬁ% ®or variant thereof. In
anot her preferred enbodi nent of the above conposition, the pol ypeptide 10
conpri ses S:gc%plcg NO? ar aH ntiﬂeé]i C fl’ﬁi ment ar variant.thereof i [ n
anot her pr eMSrr SR EnB Al MPRTad P RINERY AT EHPREANIR 2 YR s SYiestiche

l.e. the invention relates to the use of a composition comprising

a polypeptide which comprises a sequence selected from the group consisting

20 of surface-located Streptococcus pneumoniae polypeptides of SEQ ID NO:1-
282, or comprises an antigenic fragment or variant of said sequence,
- apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
25 expression vector,
as a vaccine.
The variant herein preferably has at least 95% sequence identity, such as at least
96%, e.g. at least 97%, such as at least 98%, e.g. at least 99% sequence identity to
said sequence.
30
In one preferred embodiment of the above composition, the polypeptide comprises
SEQ ID NO:1, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:2, or an antigenic fragment or variant thereof.



conprises SEQ ID NO 8, or an antigenic fragnent or variant thereof. In
anot her preferred enbodi nent of the above conposition, the pol ypeptide
conpri seswBB@d 4@ 9, or an antigenic fragnent or vari aoi/nKzesedo7315 I n
anot her preferred enbodi nent of the aboy$ conposition, the pol ypeptide
conprises SEQ ID NO 10, or an antigenic fragnent or variant thereof. In

th f nmbodi f ition..th I |
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corr}[)[]i ses SiEQpriBedSELLID N@:amr?ntahmmiia:fraigwrenv?rigntﬂwrédnt tlhereof_. In 20
anot her prefer n ] a C s Tt he,po e
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. _ £ . ; . " .
another pr aToRrOHeEBals e, ERePee 0 gid SERE . ofthpddiar clns. PShB8praz, "
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20 comprises SEQ ID NO:12, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:13, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:14, or an antigenic fragment or variant thereof.
25 In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:15, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:186, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
30 comprises SEQ ID NO:17, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:18, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:19, or an antigenic fragment or variant thereof.



In anot her preferred enbodi nent of the above conposition, the pol ypeptide
conprises SEQ ID NO 25, or an antigenic fragnent or variant thereof. In
anot her pwefeswmsdicenbodi ment of the above conposition, trhe/mebygepiBde
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20 comprlses SEQ ID NO:29, or an antigenic fragment or variant thereof.

in another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:30, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:31, or an antigenic fragment or variant thereof.
25 in another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:32, or an antigenic fragment or variant thereof.
in another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:33, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
30 comprises SEQ ID NO:34, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:35, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:36, or an antigenic fragment or variant thereof.



10 conprises SEQ ID NO 41, or an antigenic fragnent or variant thereof. In
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20 comprises SEQ ID NO:46, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:47, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:48, or an antigenic fragment or variant thereof.

25 In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:49, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:50, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
30 comprises SEQ ID NO:51, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:52, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:53, or an antigenic fragment or variant thereof.



In anot her preferred enbodi nent of the above conposition, the pol ypeptide
10 conprises SEQ ID NO 58, or an antigenic fragment or variant thereof. In
anot her pweheswmaisenbodi ment of the above conposition, Proe/miygwpiTEde
conprises SEQ ID NO 59, or an antigenic (gragment or variant thereof. In
anot her preferred enbodi nent of the above conposition, the polypeptlde

' h f I
another - pr oo B St G AR ERIBE e CARBR, iBattiohe b pbBRPliR
conpri ses SEnpIBENGER |D dIO:54 auaniagtgenic fragryentror varﬂantaﬁerﬁdsft thereof. In

f t t he
conpr st SEn T B BEHE erfadmgunst Fe SR OPPosPandS HEANERPUSY |
anot her pr efemprats3HQ D h@155m?ahraet|@é1mﬁagrnanmwamm¢hdré@‘ p;)lhypep]'g | de 20
r_varian er e
g(rjlgt) Lgre;reﬁ (grérneéMP ngl%ge r%’n% & E gﬁ” gvtéégg%vc?s C?’m(?ﬂs'{'?%etﬂl?olwgﬁf’
conpri ses SE@pM3eNGHE2A D dI0:36) cmlamagbgnmc ffragigemm vamantmerﬁcbft t her eoI I n
t t e
conpr | seb. STl REH R onftodmien BE e SERRRS BBl mEPERPISS |
anot her pr ef@nprisgssidd i MEn$7, of an laetigdrivizagroent s vaiiam theréf. p?Ihypep]E i de

' t or va er eo
another - pr oPorraier, Bibter ByBndiTbe bt SRR, BnpiSliofic s KebEseits
conpril9es SE@PSeNGHY D dIO:56 onaniagtigenic fragerd or vmarwmerf]cm tlher eoI_ I n 0

t he pol ypept j. de
conpr | seb. Lo TN arorise snftodnihy 5E tFe SRR COBRonn i pERERples
anot her pr etempriags&H(Q I N@n@g of ab Iaetlgadmn/magmem«nsvanlanhtham p;)lhypep]'E i de

[ t | an er eg
gggﬂ\l&fe;rgﬁerred enfg'%fr%e@nt%%o HG‘%” ﬁ\}{éé go% ?mBRS' 'Phe r}‘foﬂ?b@ﬁ[’
conpri ses SEWISeSISE®D|D NO:Gh oaat iagtgenic ffafgagemm vmamﬁfelraoﬁ t her eof . V\D
2006/ qg4467 P%Féﬂé?oﬁ%fe(?%%%%bo%ér@ WQEQeébOQIr 68%58%@%%(1' neg}ﬁegﬂ‘ﬁqqt ggm e

above conposition, npri ses
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20 comprises SEQ ID NO:63, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:64, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:65, or an antigenic fragment or variant thereof.
25 In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:66, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:67, or an antigenic fragment or variant thereof. )
In another preferred embodiment of the above composition, the polypeptide
30 comprises SEQ ID NO:68, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:69, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:70, or an antigenic fragment or variant thereof.



conprises SEQ ID NG 74, or an antigenic fragnent or variant thereof. In
anot her preferred enbodi ment of the above conposition, the polypeptide 10
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20 comprises SEQ ID NO:80, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:81, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:82, or an antigenic fragment or variant thereof.

25 In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:83, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:84, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
30 comprises SEQ ID NO:85, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:86, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:87, or an antigenic fragment or variant thereof.



In anot her preferred enbodi nent of the above conposition, the pol ypeptide
conprises SEQ ID NO 91, or an antigenic fragnent or variant thereof. In
anot her pwefeswmsdicenbodi ment of the above conposition, the/mpebygepiisde 10
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20 comprises SEQ ID NO:97, or an antigenic fragment or variant thereof.

In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:98, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:99, or an antigenic fragment or variant thereof.
25 In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:100, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:101, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
30 comprises SEQ ID NO:102, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:103, or an antigenic fragment or variant thereof.
In another preferred embodiment of the above composition, the polypeptide
comprises SEQ ID NO:104, or an antigenic fragment or variant thereof.



A conposition conprising the polypeptide of SEQ ID NO 16, or an antigenic
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| i nkage or tran 25 scription and translation froma si ngl e fused open

r eadi g B fr alfeSome, eglbodigtenis ok the: pempesiiiore ¢ Polypentide crmpisteeof Ardegdentia ect | y
or via a spafédtedirom! thE gFoudWRiER IU"?\ICS:IT' _2829n otH@ryerﬁgooﬂnQﬁQtttﬁgﬁolﬂpgﬁtﬁJe’
preferably a protease-resistant and non-1 nmmunogeni ¢ pepti de

Such pept i d€MRTERER FAgYiCRRe SFleding foanigetgrow of SER IREYOHe2d:onere antenitd

200, such agg [ I | 8. es of the
toxin 30 rraygbgéemﬁﬁs%azlatﬁgg]; égdgéc?qeg'é%f.%éww ajtshgglégﬂ |g6én;8 @\S ?%TDOSIatI on
conpri si ng ROIYstigRMe egde of the invention, e.g. the poI ypeptide of SEQ ID
NO 1645as wel |l as an enterotoxigenic Escherichia col i may be used to

manuf acture a vaccine for prevention of infection with Streptococcus
pneunoni ae Brideler graferied e@BO@Imengéfﬁ@ golyeeiideiin Eh%tCOWI!DSE@DBJ‘fWMQntIon

PCT/ DK2006/ @Q@Qz%onﬁﬂ'\eld"wftﬁ’ lof rﬁfs,redel'fnrbé)‘E’é)?ﬁE rl%g arl Qﬁte?cﬂ 'E%Bfé%&hfa[)goh

i nvention nmay compri se di ners pol ypep

NO 1- 282, seehless Labitoxingf sojtaple r_bemtable toxindr(STI s l@eey déseribest imdeby
post - t r anslgtd op@bs | ifi&@9RnAnN. b@z -Oses . alahionee & §un!&9t efufﬁfe)ﬁg;%éu%p%

readigg frane. n el ther case, he two nononmer unit

linkefO di r¥\&@n i %deﬁ%zgﬁé’ﬁérsﬁﬁ IPiN(R:2P6.doraneremigdinante the. Ccrmiynai@na
peptide |i fﬂéﬂfprlséé ﬁ‘fe%cﬂypeptlde of the invention and a non-covalently linked toxin, wherein
the toxin may be a single toxin polypeptide, or a multimeric, e.g. dimeric, form com-
prising multiple copies of the toxin. In another embodiment, the polypeptide of the
invention and the toxin are covalently linked, e.g. by post-translational linkage or tran-
25 scription and translation from a single fused open reading frame. In either case, the

two constituents may be linked directly or via a spacer or linker domain, which e.g.

may be a peptide linker, preferably a protease-resistant and/or non-immunogenic

peptide linker. Such peptide linker may be of any length, e.g. it may be between 2 and

200, such as between 5 and 50 amino acids in length. Multiple copies of the toxin
30 may be fused to the polypeptide of the invention.

A composition comprising a polypeptide of the invention, e.g. the polypeptide of SEQ

ID NO:16, as well as an enterotoxigenic Escherichia coli may be used to manufacture

a vaccine for prevention of infection with Streptococcus pneumoniae and/or entero-
35 toxigenic Escherichia.



bly a protease-resistant and/ or non-i nmmunogeni ¢ peptide |inker. Such a
peptide linker nmay be of any length, e.g. it may be between 2 and 200,

such as bwowe@ns$scand 50 am no acids in |ength. 10 ThePcomKsod(00073may
only conprise one pol ypeptide sel ected fopomthe group of SEQ |ID NO 1-282
or a antigenic fragnent or variant thereof. However, in other enbodinents,
the conposition conprises nore than one pol ypeptide of the group of SEQ ID
NO 1-282 and/or nore than one antigenic fragnent of a pol ypeptide sel ected
15 from t helndrdigy emmbasiirgents thocompesifioTbilthe inveatiaompy soinbeise aiewes df Agy t 0

t he i nventi Y. [ h ne, .SuUch. as_ 2 roexan .3, such
as 4, for eggrr}g{ﬂg)&gﬁ Isgcﬁ%aéé@é[,s I@%ﬁ@ggarg}%?heg%?m%eﬂ%ﬁf gE&SI,D F'g)ppéegﬂ%fse 9,
such as 10, M3véi8. ¢ farmeshibie posiftranpletignzt finkagesor dedeverdtedifromnd single fussy r ange
of fropm5 t X in the range of from
10 10 30, oyt oranto Refe, b fthel Cascs M B noncer kB Bh e ity vey Baieseth

NO: 1- 282 orditgstly geMin@ sragghentinkendomain; whick edrenapbe aJeptiialihker, prefera-
conpositio . | ) ti e ex- pression vector
or one recgo I |>r§)ar1§ttB la%(/?i fé&g%bdrt%ﬁg@gﬁ%rﬁ)ﬁgﬁép H(%déﬁ)c %eg’%i’%ﬁﬁ"feﬁ\é‘hﬁff%R?Pt%awx%fver,
in other erfBBYPAOHEBY langé, cearplonhy bemetvorgor2 sed 200 Rich srbetweepslayd el eo-
tide, one exmhe%id8Th MAGIOr Or one reconbinant virus or recombinant cell of

the inven 25 tion. Thus, the conposition according to the invention may
corrprﬂge nore than one, such as 2, for exanple 3, such as 4, for exanple

5, such as the éhpdRARARKE, dnly 34H ﬂ?@on@a@&%ptiﬁ%?%%:@&%{oﬁ g%hgrgﬁq %gﬁ%&{ more

than 10, such as for exanple in the ran
pol ynucl eot!Pd&NO: 1288y €5 s oantigspicofragment exromaianhnthevaaf ustesvever, recandr nant

cells of thgnbduy ' o | E romore, i.n some
enbodi ment s aﬂ@%ﬁbﬁﬂﬁﬁﬁgﬁﬁ g?ﬂp ﬂ%sieﬁr?grgntﬁ ?%RH%T;D? pg&’tbcﬁae%flstﬂﬁﬁf%'pt?fan one
pol ypept i dSER 1P INO #1288 mnefor SErE HanNDelartigeniafragmenhuf &polypartideseleatdi geni ¢
fragmemt Offronftn tdede t rQ of. SEQ ID

NG 5557 CTrorEebuf b SR NRSR S T, 3 Scs B Al sR R ouPnse o

r econmbi nantMPeFPMRPHMPE gnrnee sudtnas @négr exanipleas, Qychfasr 4.efoarph@pld, 5,such

Such as 10, Sqen oI PO P a8 et ARB b el BE I0 B Shanfirberer ©
pol ypept i dPSIVRARIASS andiar degments iadne rangea froar § &nl@ drmdrbeharangesuoh abr om 5
G fTefent o inhe BGY o108 2L uftetdhy bOBREBRER SR Ban g ="
ant i g%)ni c ﬂf%ktﬁ%@rﬁp@ By NG 5283 at antigesicdesfiomeants emeribets teerboidi nent, t he
conposi tion for &hfildry, tHE cbBEHidrPhay only comprise one polynucleotide, one ex-
pression vector or one recombinant virus or recombinant cell of the invention. How-
ever, in other embodiments, the composition comprises more than one polynucleo-
tide, one expression vector or one recombinant virus or recombinant cell of the inven-
25 tion. Thus, the composition according to the invention may comprise more than one,
such as 2, for example 3, such as 4, for example 5, such as 6, for example 7, such as
8, for example 9, such as 10, or more than 10, such as for example in the range of
from 10 to 20, different polynucleotides, expression vectors or recombinant viruses or
recombinant cells of the invention as described herein.
30 Furthermore, in some embodiments, a recombinant cell of the invention may
express more than one polypeptide of the group of SEQ ID NO:1-282 and/or more
than one antigenic fragment or variant of a polypeptide selected from the group of
SEQ ID NO:1-282. Thus, the composition according to the invention may comprise a
recombinant cell comprising more than one, such as 2, for example 3, such as 4, for
35 example 5, such as 6, for example 7, such as 8, for example 9, such as 10, such as a



5 conprises nultiple of the reconbinant viruses or reconbinant cells
descri bed herein. Preferably, the conposition of the invention conprises
one of thwocosisesti ons of pol ypeptides (or antigenic PCagmentc00073
variants thereof) given in Table 1. 10 bp Table 1, each of the crosses
("x") placed at the crossing of a colum designated wth a SEQ | D nunber

i th t
Comr (st g (EDAS SRR ARES: PG C BUTaR oVRHERE R refOTBERbI 0
fragments ofo {@rdrantre thmaﬂ@mt)ch asgfor examplg '@l’ﬁh%mplcé frOﬁhﬂOl’erQQ difierent

| | ustrat t ,
(305 L2 BoRYigRAse SR i Wl @845 e SECAD K 2080, BRRRRI rodifrkt 8PS
SEQ | D NO 1vérianty themetpfcdan apothet empodimeant nthe cigpemositing : for usedn plag ypyeptionie of
SEQ I DNG 1 (241p%@%l;ﬁ%@&ﬁerré&gﬂﬁﬂéntQ/frué’é%rdr‘?'@éonﬁﬂﬁérﬁ%fells @drisy Eer{efhe

pol ypept| de an antigenic fragment or variant thereof.
H ghly preferred corrp05| t| ons include: A conposition conprising: 25 - the

pol ypept i der@fﬁéﬁgbl ypept .ﬁHn ?Pg%gEY%EIBh%oHﬁQQE%BeQ{f M@ dofBinatibRE eef

and - any o es 0 or an antigenic fragnment

or variant polyesnsioes (prastigenidfragmeants of vaEnty thergof)wiven inrTale nt i geni ¢
fragment or variant thereof, nore preferably a pol ypeptide selected from
the group consisting of SEQ I D 30 NO 10, SEQ 1D NO 13, SEQ ID NO 20 and SEQ
DI NO128, mbsTaed; eaalbiof theneropesisy(xX'belecediat tte cses?lmgaof\@czbmm degignaied geni ¢

fragment or YAl o S84 |bemaRt: w.tﬁ LRPRS driaflY apamhéf'g@@ ID Au%epmdyc;ae&té de of

SEQ ID NG 1 an antl geni c tragnent or variant thereof

2006/ 084467 coumpshicrocanutiare twe polypaptides af HeoseoMppRpRi laéwnaﬁeresm qnti-
NO 1-282 or g%@ic%bh\gﬁ@'cﬁ:vfaﬁm% ~ variant thereof, preferably any of
c frag

SEQ ID NO 1 or “an anti geni nt or variant ther eof, nore
preferably a pol ypeptide selected fromthe group consisting of SEQ ID

NO 13’1§EQNEQ g@ a@?@xéE&tPél '\@r Eﬁgstrdfvétpupéd%tegaﬁ‘wlal a(ott.h@ne&h Y @Pirhitlfg Of

SEQ 51D nt'i enlc agnent or variant thereof. A conposition
conpri si ng: mannae ﬂpﬁ)pwaﬁ ot tbe CSE@“Q[NI‘(@ gglupgn fﬁrﬁ%@t‘@d\é@ﬁd‘?’? nﬁéh@ or

variant t hef‘&ﬂ)f Sé@qD NO:1 (“1”) indicates a composition comprising:
- the polypeptide of SEQ ID NO:1 or an antigenic fragment or variant thereof
and
20 - the polypeptide of SEQ ID NO:2 or an antigenic fragment or variant thereof.

Highly preferred compositions include:

A composition comprising:
25 - the polypeptide of SEQ ID NO:16 or an antigenic fragment or variant thereof
and
- any of the polypeptides of SEQ ID NO:1-282 or an antigenic fragment or variant
thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant
thereof, more preferably a polypeptide selected from the group consisting of SEQ ID
30 NO:10, SEQ ID NO:13, SEQ ID NO:20 and SEQ DI NO:28, most preferably the poly-
peptide of SEQ ID NO:20 or an antigenic fragment or variant thereof.

A composition comprising:
- the polypeptide of SEQ ID NO:10 or an antigenic fragment or variant thereof
35 and



10 - any of the polypeptides of SEQ ID NO 1-282 or an antigenic fragnent or
variant thereof, preferably any of SEQ ID NO 1-41 or an antigenic fragnent
or vari anwo éwosewn7, nore preferably a pol ypepti de sel eecedr@mnoddve gr oup
consisting of SEQID NO 20 and SEQ DI MO 28, nost preferably the

pol ypeptide of SEQ ID NGO 20 or an antigenic fragnent or variant thereof.
15 A conpositio LShfle & e f : .

antigenic f ratéqgnalg&ﬁg%rybgétﬁh%ﬁtdt%éeﬁe@?hégﬁi g§ﬁ§ a(g\? Héégﬁglﬁ?égﬁﬂ’a estof SEQ
| D NO 1- 282hayeofaprefatablyenny df rig@eiit N 1+dr daat ariigeticeiragmentporefanianbl y any
of SEQ I D - i i , ' f

pol ypepti dgi% or%O Séapeg P %[P?\I%Blgﬁg %@yéeﬁilé%g ?'ggttﬁf’g'r"{')r/ g‘gnﬁﬁpp S{JH%%E‘ aor];té (la[r) eof .
Preferred NOm3sSEQIBNQ@OparidsSR@ Rit NO@8s mash preferpbly yibe poiydestideraf| SR t he
fol |l ow ng: ) Lt [ SL NG r nmore pol ypeptides sel ected
from the gr'%i“p@?:@ﬁmg?@tiqeﬁ% fﬁ%@é@* \%ﬁg%gﬁeo EQ ID NO 13, SEQ I D NO 16,
SEQ ID NGO 20 and SEQ ID NO. 28. A conposition conprising: 30 - the

pol ypeptid 16 or an antigenic fragment or variant thereof

and - the %‘o?{/mﬁggﬁohe%%&'ég I D NO 20 or an antigenic fragnment or variant

t hereof andhe paypeptifle bh8EQJDyN2: i Biodes aofigebiegragmendor vargint drereof

anti geni c-fahggrrent or variant 35 thereof, preferably any of SEQ ID NO 1-41
or an antigenic fragnment or variant WO 2006/ 084467 PCT/ DK2006/ 000073 23

t heretff , meranypfdhe malypyplidgsodfyPE@t DANOseRdt pednfantigenit dragmenp ot gakdrdt i ng
of SEQ ID , i d i») . e e :

conposi ti oﬁ@gg%rg(?gﬁg i){jgh?h%%%@elr?ts ilﬁt%i!P4égl§rgpr%ﬁs?'ﬁ§reb%uﬁa%gﬁoéégg%a nt

pol ypept i déersefl swre dreferablyteholgraptige selestedtfiony thef greEQCcPTsisDY1W, SESE® | D

NO 13, SEQA. . I . i

preferred Sr%g%:!gg%(l?ﬁglc?:gﬁbh@solg&%%q%&?heeﬁlﬁ@gﬁ??gh@gglny?\lgé%w E)Egﬁ five
pol ypept i dewtigéniSEgyrmentoOvaant 8EQeefD NO 13, SEQ ID NO 16, SEQ ID NO 20 10
and I D NO 28. In sone enbodi nents of the above conpositions conprising
two or nore polypep- tides, the polypeptides are not covalently linked. In

ot her enbodi campasitioheampesingt he
- the polypeptide of SEQ ID NO:28 or an antigenic fragment or variant thereof

and

- any of the polypeptides of SEQ ID NO:1-282 or an antigenic fragment or variant
20 thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant

thereof, the polypeptide of SEQ ID NO:20 or an antigenic fragment or variant thereof.

Preferred compositions comprising at least three polypeptides include the following:

25 A composition comprising three or more polypeptides selected from the group con-
sisting of SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:16, SEQ ID NO:20 and SEQ ID
NO.28.

A composition comprising:
30 - the polypeptide of SEQ ID NO:16 or an antigenic fragment or variant thereof

and

- the polypeptide of SEQ ID NO:20 or an antigenic fragment or variant thereof

and

- any of the polypeptides of SEQ ID NO:1-282 or an antigenic. fragment or variant
35 thereof, preferably any of SEQ ID NO:1-41 or an antigenic fragment or variant



pol ypeptides may form a fusion pol ypeptide, which is fornmed by

post-transl ational 15 |inkage or generated froma single fused open reading
frame. | nwei2bdws4amase, the two or nore pol ypeptides maypchmr22odwoo7di rect !y
or via a spacer or linker domain, whichyze.g. may be a peptide |inker,
preferably a protease-resi stant and/ or non-inmunogeni c peptide |inker.

Such a pept,jide }inker e of any. length,, . 9. it nmay be bet and
200, such daSiBet KR PR RRNCR BaPRlcs SRt Rt ing frolB5o0Se b eRaBr o1 ng
pol ypept i ddOAS, HEQEDINZd3 ahd\BEQ DhN@:28.ef erred enbodi ment, the invention
relates to a conmposi- tion conprising a pol ypeptide which conprises a
sequence selected fromthe group consisting of SEQ ID NO 1-282, or an

anti geni c fAusthee ptefareds eompotditionks smbdiirgepuihedcayertibnf comprisingafoua ov asarene.

Prefergyed fr n nd.vacri an are those. de i i1 th S e

ner el rb ¢ hat® D BRIss SRS reR bR bk, 5 RIgTn & R Tl Nirb ! SEC EENGYS
enbodi nent ,SEQ it 1§SHQ@ID NCo20 amhBBEQYEN@2By i s provi ded by direct
adm nistration of a polypeptide normally |ocated on the surface of a

Streptococ- 30 cus pneunoniae cell. In one particul ar enbodi nent, the
pol ypept i dds agmet fuisthke prefairezicerhbadimehie theacotipositioo b el investtion @omiprisessthe

multiple p i C ass@Qciati AT L ffe l-ecul es,
Such bs. ol TPEPORpeRiEe T e o 3R PR ToE s 556 6 NRIS el PR or
use at0 a vandiStEQ doMer.2&es pol ypepti des and/ or fragnents capa- ble of
associating with the nost frequently occurring MHC class | nolecules. In
one 35 particul ar enbodi nent of the invention, the conposition conprises
one or nordnpome $bANNEHBf46¢ aBGTE PHAPOSHGBONprisihy wepodi these polgpep-
fragments iatin cla | I n ne _or
nor e pol ypg'g? ?3h§ p§&8?§f"%§ rag%hgﬁ?ésv%!:egg)éw( g do‘ln %@gﬂo%i ?@ﬁén{\%\ﬁ ﬁ%‘g%‘ﬁe?hﬁ& cl ass
I I nol ecul eolydepiides mhy forat @ fusionomgysiptide nwhish iis foroteel ieyrposti-trastationzipabl e

of rajs- i S i fi t OX},.G, T cj fi.c hel per
T cel 157 es s REnetisd Nt SYrBhER il BRI TR d Fnd S8 e fca B
descri bed ly mordgralypaptidesahay be1i0R€] difedlyue vimbispaces ddink85dornainbwhithn et
al. (1997) J | . t : i ni. i ic carriers
Preferably ,e'Q'hnlé%%% &S P{}i@eolrﬁl}%gg rp%%%rea%g/sa 9@g%:e}%\rég,eg'?Fag?g%#%%(:@ﬁ}’émge%c
conposi t i ompeptide titler. ihpa psetive linkeemay de of ampriérgtis, eag. it may be between 2

phar maceut ia%gl '&fc‘ﬁea%tbae% encg%& gp aﬁ]§nod§%§gnl?g th herein in the section
"Conpositions Tofr use in the tnvention . e composition can further
conpr2@&e an adjuvant. Adjuvants are sub- stances whose adnixture into the

vacci ne co%%aingg ggmmsqﬁggéﬁgep%egt herw se nodi -

As described above, in a preferred embodiment, the invention relates to a composi-

tion comprising a polypeptide which comprises a sequence selected from the group
consisting of SEQ 1D NO:1-282, or an antigenic fragment or variant of said sequence,

25 for use as a vaccine. Preferred fragments and variants are those described in the
sections herein that relate to fragments and variants.

Accordingly, in this embodiment, the antigenicity or immunogenicity is provided by
direct administration of a polypeptide normally located on the surface of a Streptococ-
30 cus pneumoniae cell. In one particular embodiment, the polypeptides are selected so
that the vaccine composition comprises multiple polypeptides capable of associating
with different MHC molecules, such as different MHC class | molecules. Preferably,
the composition for use as a vaccine comprises polypeptides and/or fragments capa-
ble of associating with the most frequently occurring MHC class | molecules. In one
35 particular embodiment of the invention, the composition comprises one or more poly-



fies the i nmune response to a pol ypeptide or other antigen. Adjuvants could
for ex 15 anple be any of: AIK(SO4)2a Al Na(S04)2, AINHA (SO4), silica,

al um Al (WH)2896/8a57 (PO4) 2, kaolin, carbon, alum ni um hydr@mi2de/o0ed7am ni um
phosphat e, nuramnyl dipep- tides, N acetwy, nuranyl-L-threonyl-D-isoglutam ne
(thr-DWP), N acetyl-nornuranyl-L- alanyl-D-iso-glutamne (CG 11687, also

f dt

rL?aIa;Flsl - o ogc{ég[ anlréri%rl?)f Eﬁieqifam 'Lnéegljé%%g?ma(yp%é? At lMI}'IC %Iﬁs f %Oé‘?%"e(sa'ﬂ?dr oxp
hosphor yl 20n@roypnoei hgiy;mptldes 4reier ftApdhws caziabdn of@ssocmemhg wntraan MHG BlB3s RIj BI

MPL +TDM+ 9% I T Si o al ys char| es
nd der 1 vat Tmebdid e A\ BRahe UGB TR o B s TPl S Bk
Freund's | nmrq)smcm‘lcﬁdjtmlmmfr sgeIIs mpohsd\dmdlmamspéﬁﬂc peibeym‘ﬂcélé:ﬁspdm @I’sor

I I eriu

te ﬁggf C§I ogoéé{c'étﬁgatp ;M@gsrx oun %8 BB(E}P e%?\t;&rﬂt bb%n r?ﬁré%?lr a
pertussis, &99Eisbes Antigens!pd: 1@5n®r§)yBFametldI a(19971)plohmmasoloMetbiDU3209 2pi d
enul sions, Titermax, |SCOVS, Quil A, ALUN (see US 58767 and 5, 554, 372),

Lipid A deri vat i ves chol eratoxin derivatives, HSP derivatives, LPS
deri vati vesAdj egeni rigsri xes or GVDP, Interleukin 1,

I nt erl euki Np t Preferr d uvant e used
with the i nven?%ﬁ | nc?&}] O%lfoppltg)nt ani émn? gﬁé Z‘:{ggaﬁedjcﬁgpﬁﬁ rk/t?rqt%%em de
| SA- 510( Sepprasentl invehtiors camprises & pbaltma‘ms’embllmpmmle aceatier agodesctibed

i ncorrpl ete E@feﬁﬂ'(ﬂin?é’én‘dxaé%mp%gi?ﬁpéé@se%IE% Ihyen%gﬁn nistered as an

emul si on. I geni cs I'opharmaceuti tal s, Fram ngham M) is
a highly puri fi edThe vwanposiioh udzine figtheo momprikat arh aadilivest. a@dmvar@sqmwb-

Tovent ton | SeRENWAss BRSNS e Ao SRR et F BB T s
| ands Vacci fies th%lmmmeerespmnsartotamlymﬂpeﬂelor ethee mbbigemeijyvantsecquid gqn@pﬂ i de
or POLBPEP- fpflehe 3ffy b gIIIeg,@E AN SREBTRINH D] aBI.gafgInﬁI A Egs of

adj uvant s cap dance' ‘W resen nf i on
are |listed (FO)h&kablin, cﬁﬂrbcablammlﬁlufrabyolfoxldmwman @ijsmme ragtamyh disept on

Adj uvant tyg ﬁ%ﬂ%&%t{/-n%ﬁrah@m g@g’ﬂbalgb ame f#bMPznﬁlace{Tg‘u rﬁHrla 12!

proteins whic |on e response ectl n of
Ttt1l or cyabhylﬁlmlmm@m@@ﬂ 1 6&7esbmra°erred| tcGas BorEAVIDP ), dahétptatunammyul-

Geator | nearRgEO R SRARER 2 Mt B S oB B PRGOARRBAORT o
resporgfe 3. oxyethyiardine{(COR 198R5A1 dlsd eafedd tohascMMPERE)d RiB! (MREHGEM+HGWIBhogen
and Cyt 0sol §.C, PFRCES RIS Rl BT, Qnﬂlﬁéﬁ]glip%%ﬁﬁlgg&h%@éss and derivatives,
including lipid A, Freund's Complete Adjuvant (FCA), Freund’s Incomplete Adjuvants,
Merck Adjuvant 65, polynucleotides (for example, poly IC and poly AU acids), wax D
from Mycobacterium, tuberculosis, substances found in Corynebacterium parvum,
25 Bordetella pertussis, and members of the genus Brucella, liposomes or other lipid
emulsions, Titermax, ISCOMS, Quil A, ALUN (see US 58767 and 5,554,372), Lipid A
derivatives, choleratoxin derivatives, HSP derivatives, LPS derivatives, synthetic pep-
tide matrixes or GMDP, Interleukin 1, Interleukin 2, Montanide ISA-51 and QS-21.
Preferred adjuvants to be used with the invention include alum, Montanide ISA-51
30 and QS-21. Montanide ISA-51 (Seppic, Inc.) is a mineral oil-based adjuvant analo-
gous to incomplete Freund’s adjuvant, which is normally administered as an emulsion.
QS-21 (Antigenics; Aquila Biopharmaceuticals, Framingham, MA) is a highly purified,
water-soluble saponin that handles as an aqueous solution. Another preferred adju-
vant to be used in the composition of the invention is IMSAVAC-L from the Nether-



whi ch can fuse with or disrupt cell nenbranes 1 restricted peptides . wo
emul sions for direct attachnent of peptide to cell Sinple process It
prom scuone pepsikge(s) known surface MHC-1 4. Tar geti ngCcT/DRaotd/mm7at e
adj uvants whi ch bind i mmunogen. Adjuvangg Efficient use of adjuvant and

i mmunogen whi ch satur ate Kuplfer cells . Carbohydrate adjuvants which

target lectin [6 0 r nse if
mact ophages BtV gene metalh: AEe R Ers ke BriBahErg ik BaypyRRe Y poRRERI"C
for short tt&iemﬁfnoﬂ;dedd:yvnrostsospheres or nanospheres for long term
Potential for sin S | ter
Vacci ne 1997 Feb; Qagf @E 'tﬁ% cm'%‘gan}:s(])n%wab ogﬁélg g%reﬁllﬁgcggd%ﬁ%
present i nwveith terremnthWOrsaemmed in tharbelavotablee di fferent adjuvant. It is
al so contenpl ated that the Streptococcus pneunoni ae pol ypeptide of the

i nventton, or one or nore antigenic fragnents thereof, and the ad- juvant
can be adm nimstened scaparabely i n any appropri ate sequence. The adjuvant of
choi ce may e. e FTeund g GQRprete or 1nconprete e uvant, or killed B.
pertussis or

15 gen. A gené I:?ua:]amo&iatgrb &y%&rﬂly Sﬁa ﬂﬁofeculg arp oteméwhtchénodlty the OU'\%EQU liory of | imrlpl (rfopan A elect %nocl onal
Ant i bodi es: PrieHedPl es SEepbamphipaninge fztmmmix‘i““on, m‘ga erite” Page? e

Godi ng not es,> fdveirer -tﬁgﬁswﬂmdgﬂg caEpset  of MESHP IR P PP ViR P

nmol ecul ar vvei ght, or is YOX L rn«rmmwmegremp@emelbowmbwpngswwmlawuswmw@g\emc
carrier is recagnegnded. ;séeau:faﬁ a@ich b/ Bbun @ BB CTdem use @bvinEeatinBuwngnd  Cyt OKi nes
have al so been suggest e%’ém’“&édm%ﬁm harod@iSetinEbprb\RE Sovi. ey bsHTMBkmi2 Gpe HRG@RII C
conposi tions.; Becantl V. Jdens rBEfen proposed to RS YF&nul ocyt e- macrophage
col ony stinul ating fact-dwcrofp'@z#@@ﬁamsaﬂw knO\/\/rfm@'y‘th?‘eﬁ@e"ac% an adj u- vant
(WD 97/28816). Tn addition, a vacclne conposition of the 1 nvention can
conprise an i nmmunogenic 25 carrier such as a scaffold structure, for

exanpl e a psetieenJshn €. ok padAtaaRi GeultéoVastriecDA7HebStH(B)248eTE cus

pneunoni ae pol ypeptide or the fragnent thereof is capable of being

associ ated. A Streptococcus pneunoni ae pol ypeptide, or the antigenic frag-
ment or varAarHcchbeJ"omHosmbn egentlingrotthe pvesent 'rmenﬁnmmytdomprisamnqrhdbarbe

associ ted WO 2 84467 006/ 3 t rrier
such d gong d %WJUV?HECET aFhgoB "}Pg 64, ﬂiﬁﬁl \g‘ﬁ é](¥e%??1éo p ypept e to a
carrier pr opaympﬁay df ehecinvartiant olosnenammovaltigehic fv%gmermtaﬂhegwhmnd tbaradt er

b d d I f f [ f
Carror o bbanER fneeRr ety 8 pilpdted R ead el ar el ont of in

particul ar fragnemhe adjuvant of choice may e.g. Freund's complete or incomplete adjuvant,

or killed B. pertussis organisms, used e.g. in combination with alum precipitated anti-

15 gen. A general discussion of adjuvants is provided in Goding, Monoclonal Antibodies:
Principles & Practice (2nd edition, 1986) at pages 61-63. Goding notes, however, that
when the antigen of interest is of low molecular weight, or is poorly immunogenic,
coupling to an immunogenic carrier is recommended (see below). Various saponin
extracts and cytokines have also been suggested to be useful as adjuvants in immu-

20 nogenic compositions. Recently, it has been proposed to use granulocyte-
macrophage colony stimulating factor (GM-CSF), a well known cytokine, as an adju-
vant (WO 97/28816).

In addition, a vaccine composition of the invention can comprise an immunogenic
25 carrier such as a scaffold structure, for example a protein or a polysaccharide, to
which the Streptococcus pneumoniae polypeptide or the fragment thereof is capable
of being associated. A Streptococcus pneumoniae polypeptide, or the antigenic frag-

ment or variant thereof, present in the vaccine composition can thus be associated



5 in order to increase their activity or imunogenicity, to confer
stability, to increase the biological activity, or to increase serum

hal f -1 i f ewoRuwocidsessmor €, an i nmunogeni ¢ carrier protei npomprbeh/bEsent i ng
the Streptococcus pneunoni ae pol ypeptidggor the frag- nments thereof to T
cells. Acarrier protein could be, but 1s not limted to, keyhole |inpet
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for the prhigogicaliastivityf ovimdotraese serpodialftife Sunthesneregan besonapescrdéaodst i n US
5, 470, 958 .refere ] ' ; ' o 1 '
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car bohydr atresnts thegetrfito Toells. A\ carper prpiept ¢addd bé, uhis ot limited td, seyholenlinope
embodi ment ’I'[atnn)% %ﬂﬂ,egerﬁﬁﬁr Byl glﬁc%sasafrgnﬁgﬁ’igoBgﬂﬁé‘%gﬁmggfbh}ﬁﬂg HuhfiR 84
characteristic of one or Nore serotypes of Streptococcus pneunoniae. In a
prefei®ed rambaldumimtthyrodlebylml gpepalbdesingfimmusoglinbdims; on hosnawsbisnelt aai t h

I har. - T . . JARSE . . f th
et otypes il Péanly K30y ARTbOlipERALIGITY ofp abpTurdt SREL B nft | o®
i s conbi nedodinént of éheoinvemtion, Afiermbtivedyb by additignally, eedransg,dar exdnmple segfiac or

| . z teri st ' 6B,

S0P L30GE  eAqlE vy 5L U RGN 56 s BB ol
conbi ned wie. aedieivritio celheap@plepofairesealbing thegpolypeptide of a rsgmenttbersof tra 20 or

on 15, ' 1581 BAGIRY 46 Pellih 18 BnG erREl 3 W Gandr plotej epos Gipe s, ©
These car baigraraiersoinaccingdmehpositiofs bave e.gmbeen dhecribeddi niS 64iWPOSBtandn of

the invent !r@%r G tt?éréiﬁ.r natively, they may be fused to a polypeptide of
the inventi'on 10 be used in the vaccine conposition. An effective anmount of

a polypeptide of the invention may be an anpunt capable of 35 eliciting a
2006/ 084467 LD SO RT3 Ao ecktt YfgfRat SF ol pentdHBS bRe 101
to be2Qsed Steepthmperitepneupmoridee caryniydraies dyeddition és parypeptidé of thesinved t o
subj ect t o tonpyeae mpoimEie bhe ol Ehlotfy AAR ire d8fbon TR KBler oot
t he subj ectcharasteristiv ef one/obmotehgerotynels oi Siieiecangus poayraania¢.He anpdterretl ad
embodiment, the polypeptide of the invention is combined with polysaccharides de-
rived from or characteristic of any one or more of the serotypes given in Table 4. In a
25 preferred embodiment, the polypeptide is combined with one or more, preferably two,
three, four, five, six or seven polysaccharides derived from or characteristic of sero-
type 4, 6B, 9V, 14, 18C, 19F and 23F. In another embodiment, the polypeptide is
combined with eight or more, preferably ten or more, 15 or more, or 20 or more of the
polysaccharide antigens of serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 10A, 11A, 12F, 14,
30 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F. These carbohydrates may added in
free form to the vaccine composition of the invention, or, alternatively, they may be

fused to a polypeptide of the invention to be used in the vaccine composition.

An effective amount of a polypeptide of the invention may be an amount capable of
35 eliciting a detectable humoral immune response in the absence of an immunomodula-



5 mnistration, etc. The pol ypepti de vacci nes of the present invention may
be adm nis- tered in various dosages, including dosages that are | ower than
t hose norwel2bgs/assd for ot her vaccines. This possibl e peraneoddrer7s

pol ypepti des of the present invention Le abundant on the surface of a
Strept ococcus pneunoni ae cell and thus en a fairly low |level of response
can provide, i munity. Thus, dosage of a polypeptide of 10 the i nvention,
when used f & TReBRPOREAEAMOHLY ."amuaegépf} E%E%.%eﬂ? & HERPINEET BY MRFE MYz
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anti geoi ¢ f fragsttion! whéi usel for ramafkatidds nsdyCéigl bagaRN0.$ toBPOMBitrogRamai N a
net hi oni ne staH? codon, such.a codon is o &Flhg&gl I_%/ I ncl uded _as ﬁart g& t he
expres 25 sPEhKIOGHRT §PAY WGiakh ! athéO'Bcﬂ'{/) geraaramsn &4 Jom felyond a
non-repl It Catriidfigrlami, sdldih_r‘@aﬂft qrﬁ@.yfm}m mwéd)giamspsucrrasuham«e @ngéeﬁ:srb?.re me:g:rf{1 or,

or an aut ononous repl| catl Q or I r express] on Vv r.. e
const ruct nEVTBUEBIRE HIQGRE Y MR leSrlEn Bt iR Soigm Sb i Siigh-
vector that gemis érifis DEab 2anidrigia@hs par Kiehlani®hodyavdigied in the et hods of

i mmuni sing an individual according to the present invention. Methods 30 for

const Mgcti ng expression vectors are well known in the art (see, e.g.,
Mol ecul ar Cloning: A Laboratory Manual, Sanbrook et al., eds., Cold Spring
Har bor LaboDalrovascine 20ohpbsitibhgoand varkithe Sompogitibiey dampristgYrecorhBidant vildses er r ed

are conpositions ¢o tri ing a plurality of genes expressing nultiple

pol ypepti deg—?éﬁ@@pggﬁgi%r m SEQ I D NG 1- 282 WD 2006/ 084467 PCT/ DK2006/ 000073
28 and/ or I pl ntigenic fragnents of the invention. thereby. permtting
si mul taneozbwp\/grclgli\l‘gé'?f’%ﬂe%g?r&adn gonﬁgrlpté?éych?n Bt %‘ge?@@{]@%wcapﬂ%?ééﬂg?/g&i nes
can al so betgpmézat b byatiert dypvesixpregsiag po theneetls @b thedgatient; addahmualeotigheeci i €

anti oo ¢ POLYRERE LA, Rl EERbabiEneb sblohBeBber Bl Thessio E&doncs ue

encoding the polypeptide of interest, herein a polypeptide of any of SEQ ID NO:1-282
or an antigenic fragment or variant thereof, preferably the polypeptide of SEQ ID
NO:16 or an antigenic fragment or variant thereof. As such fragments may not contain
a methionine start codon, such a codon is optionally included as part of the expres-
25 sion control sequences. The polynucleotide construct may be a non-replicating and
linear polynucleotide, a circular expression vector, or an autonomously replicating
plasmid or viral expression vector. The construct may become integrated into the host
genome. Any expression vector that can transfect a mammalian cell may be used in
the methods of immunising an individual according to the present invention. Methods
30 for constructing expression vectors are well known in the art (see, e.g., Molecular
Cloning: A Laboratory Manual, Sambrook et al., eds., Cold Spring Harbor Laboratory,
2nd Edition, Cold Spring Harbor, N.Y., 1989). Preferred are compositions comprising
a plurality of genes expressing multiple polypeptides selected from SEQ ID NO:1-282



5 virus or a cell, such as an attenuated or reduced-virulence E. coli or
Sal nonel la cell. The harml ess reconbi nant virus or reconbinant cell is

i nj ect ed wotosidsess7nt ended re- cipient. Such a reconbi naot/paebés/oveyrsbe dead
or alive. If alive, the reconbinant or-,ganismnmay replicate in the host

whi | e produ0|ng and presenting the antigenic poly- peptide to the host's
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be successxiambinandweusnm:a@arlerby g’bpreseiewtedtargdsvi able, and either be naturally
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di scl osed byariBam kmegr repBiate inctheilopst whitkd p@detieg 67, preS8ding lthe entigenic, palym

and ol 1 5 e 0 Bno S hGEREm S i oer Bytes i gipion e
as di 36| osebk mpréJefectite 7168 BBOONUeBlicatee typRoof VBcong., P AUCh Rdvansineg o /he1 973,

naked DNA a%uc%&s?uloﬁﬁq/e&g 8%3?1%9191% taoep\%ﬁf@t%ae%}%gg%ggﬂuﬁéﬂ n%n%mfegf&exe‘j

to a polycattonic |sc sed In pol ynucl eot i des
25 associ at leavevant ditdnupled onexiuasd-tlirgenesspitenolyp@ang et al ., Proc. Natl. Acad.
Sci. USA 84:7851, 1987. In certain enbodi ments, the DNA may be linked to

killed or inacti-Siategids dorevangination asingi alidnugied bactetia ped Séttal%lq% bacﬁﬂ'ﬁi Gene

Ther. 3 1473’[93?#1% cg)rgl?s?e' theﬁﬁﬁt Qe Heel! de CPBQ@SN%‘%{ |Mat€§@%t aPCl 200 g B6094

1992. Ot her sui | e corrp05| i ons |nc as di scl ose
et al 15 J. Batbbg. Thbm Gesscheyssal. 120027 Int3d Mgs@wcroam 2971 §i7d=T0RATUmer &

combi nati ong, epofl ARP3FihAYoF bR yOboruoloana Wshaiosend  Sci . USA

84: 7413- 7417, I'on I Ci ency o ed DNA uptake into

cells my be incregped &é{yﬁ@%& o&taﬂa%h%n%ggé)pptﬂb@%?&m@ré'c%rdpﬁ&lﬁé etbeads

Vacci ne vectors prefer conpri se sul t ronoter which is oOperabl

| i nked to tWeyopms,enu@se@sd@@dséqwﬁc@/@ﬁ%%ﬁnW@ t%é)%ﬁﬁu%@e%@%ﬁﬂ yYWEDLt i de
Any VO 200609848, ot WEKSRBSEED AiedovikR, B AlIRlGHed! P BeA®Rr, SBibREAn ALY Of

| evel of transcription initiation et cel may be used t he
i nvenpon. Nﬁﬂlﬁiﬁ%slﬂ%sbleeilaf i Bupe @?ﬁ@éﬁh@' 45‘&(?414%95 19%% \dnesvretal cNﬁtr@lg‘

§ 5?2?;2?;2' nét 53k0.138T fsoaNahd kARG RCIPrdSARBARZR 5P A9dA bi M kla19angbs),
pox virus, as disclosed by U.S. 4,769,330; U.S. Pat. No. 5,017,487; and WO
89/01973, naked DNA as disclosed WO 90/11092, a polynucleotide molecule com-

plexed to a polycationic molecule as disclosed in WO 93/03709, and polynucleotides

25 associated with liposomes as disclosed by Wang et al., Proc. Natl. Acad. Sci. USA
84:7851, 1987. In certain embodiments, the DNA may be linked to killed or inacti-

vated adenovirus as disclosed by Curiel et al., Hum. Gene Ther. 3:147-154, 1992;

Cotton et al., Proc. Natl. Acad. Sci. USA 89:6094, 1992. Other suitable compositions

include DNA-ligands as disclosed by Wu et al., J. Biol. Chem. 264:16985-16987,

30 1989), and lipid-DNA combinations as disclosed by Felgner et al., Proc. Natl. Acad.
Sci. USA 84:7413-7417, 1989). In addition, the efficiency of naked DNA uptake into

cells may be increased by coating the DNA onto biodegradable latex beads.

Vaccine vectors preferably comprise a suitable promoter which is operably
linked to the polynucleotide sequence encoding the immunogenic polypeptide. Any



therein), nouse netallothionine | (Hammer et al., J Mdl Appl Gen 1:273-288
[1982]), 5 HSV thym di ne ki nase (MKnight, Cell 31:355-365 [1982]), and
SV40 ear|lwo(Bensusy et al., Nature 290:304-310 [1981]) pprarzier®ooray thus
al so be used. Methods of vaccination angguse for vaccination/immunisation
In a further main aspect, the present invention relates to the use of a
corrp03| tion roﬂr%té}%&réa%' &%cﬁgﬁz_ﬁ{‘ ofnfpd'ngc tion ifiti&k nylﬂqﬁ)% 'tag@eégqllgﬁway
conpri ses aP sequence sel ec om T he group consis

NO 1- 282, obpe gserinitbe inventiemiNogdissae Sp@gfmemprr@ters',aﬂmhms thé cglamggalodigisence,

- a pol .ynuc@%%éraﬁa%@&mr'ﬁaoem AGK ¢ B0 88abEA0SR] i) YARPIdBnGek® - an

expressi on vect or a sequence encoding said , a
r econbi nant thefain)s mouse mﬂbﬂtfbimmme teddmmengirals iJridolssind Geol yATEREDH1198€]).or

said gxpr eﬁ§VQH¥J‘M%ﬁ'FeOIE|n?Je Mc{%@.@ah‘?ré%@é%bé’ A8 12%’82@52‘%8 i eefrgle (BBRGist

I muni sati on of el ng agal cteri al ctions.

i nuni sat i o®f by élfaturfal%’i”ﬁﬁﬁm@é@%l)m@n@teta mey theie alsprhenesedesponse. I n one
enbodi ment of the above use, the nedicanent is only given once. In a
preferred enbodi nent, the nmedicanent is for the inmunisation agai nst

St rept OCOCCMétH?gg %F\t/éd&f?r%n%rl\vgﬁ& udY Rf ht ioniifuRRdigaMeNt is for
i muni sat PNEunonl ae. {muni sation with a
St r ept ococclﬂlsa urtheronaia espetty eppreaentoarentinawelatas, todhe disgi afea composition

cross-grote ﬁ Rertg tegial species. This nornally requires
Si gnlf?cant onol ogoarR{o aotrbﬁ&ast a portion of a polyp ﬁtl de of the other

speci es. Such ermrmetpgqe which, ngprn@am sedveraersebrated romdna grevpdcangisting ok
thereof from FH@PHPRRS:GYBIPYP IS ised! A Parfigehit SRARRAKCHS hvakisiiQot Raid

NG 283), 30 St recgt ococcus agal act | ale ?gro g Slt rep‘ég}ﬁcoccus)a I%IEE% I [a)l

NO 284) and Lis6fle#N&. nonocyt ogenes ( SEQ | D NO 285). Simlarly, honmology is
found between 3kRH.B) {Nﬁ%g&nﬁr&%) g'a c%létnﬁ %h@(g 5& tiget ococcus
pyogenes (group A éjt regpt ococcus S I% NO ! ?}1@%{ ococcus agal acti ae
(groupSB St eNEXORSEION VESPEIMPriSy @8$9U%'ﬁ§ eppading $aid ﬁ@'M@Wld@g@rnes (SEQ I D
NO 288) . 35, WQ ?eggﬁ{b%ﬁfl@?uf & éwﬂ%wgﬂémpﬁg Gafef I?fg.lcYeouHQ%r said

medi canment is I n sone enbodi nents used for ni sat agai nst one or
more of : StrepXpEseienyegpbgenes (group A St rept ococcus), St rept ococcus

agal acti ae {gHRYRdaniiioRPEOS ASsHSIME doltrt RirhaniSRIBACH! AYBARS! or human

being against bacterial infections. The immunisation preferably induces a protective

20 immune response. In one embodiment of the above use, the medicament is only

given once.

In a preferred embodiment, the medicament is for the immunisation against
Streptococcus infeciions. Most preferably, the medicament is for immunisation

25 against Streptococcus pneumoniae. Immunisation with a Streptococcus pneumoniae
polypeptide can, however, also give cross-protection to other bacterial species. This
normally requires significant homology to at least a portion of a polypeptide of the
other species. Such homology is e.g. found between SEQ ID NO:16 and variants
thereof from Streptococcus pyogenes (group A Streptococcus) (SEQ ID NO:283),

30 Streptococcus agalactiae (group B Streptococcus) (SEQ ID NO:284) and Listeria
monocytogenes (SEQ ID NO:285). Similarly, homology is found between SEQ ID
NO:20 and variants thereof from Streptococcus pyogenes (group A Streptococcus)
(SEQ ID NO:286), Streptococcus agalactiae (group B Streptococcus) (SEQ 1D
NO:287) and Listeria monocytogenes (SEQ ID NO:288).

35



H ghly preferred pol ypeptides for use in the preparation of such a

medi canent are 5 SEQ ID NO 16 and SEQ ID NGO 20. An alternative strategy
for i munwveabicns4mgai nst one or nore bacteria i s to i MMeOTHK2006/ G073

medi cament conprising the variant polypeptide. Accordingly, in a further
enbodi ment, the polypeptide used for thé preparation of the nedicanment is a

variant 10 Qf any of SEOQ ID NO 1-282, preferably a variant of SEQ ID NO 16
bndl or - a vabPaiihgl tEEBAGAETbES seie prEPaIEBIG, URHLo g B saTer
sel ect ed fragaihdte opeoop moresicft i&gept@ﬁoc&(afég hydgbkes? 8groupEQ@ |$1ré¥¥tb<2ﬁ>éus),SEQ | D
NG 285, SEQ.I D NO 286, SEO.ID , NO 287 and, SEQ | 1 238, . or_a fragnent
t her eof or g“@%‘??%%fjst?ﬁea?&'?? {gropip % ﬁrpp%pc%%g\ﬁ'\rﬁgﬁﬁgeg@ Wgﬁcﬂgg/ﬁneé:’uch as
nmore than 9BYghbepretaroel palgmptitiys far SEGHIth: N EBRionlsF S 4 MdNdariht afEQ | D
NG 285, SEQ 1 2886, A87 or SEQ 1D NO 288. Accordingly, in
sone er?bodi %%lwaqg ﬁ?é%%éatﬁ%m%@nprl sing SEQ I D NO 283 and/or SEQ ID
NG 286, or a fragnment or 20 variant of any of these two, is used to
i mmuni se ag%nit Sﬁ.regtt AcoceUs ogenes and/ or Streptococcus, pneunoni ae
and/ or ot her Bact &rrarae® dn AT BB AR PT IPBERER 2BY 'THRYYFE SEQ
| D NG 287, with aa fmexticaemdnt ccomisirgyr trenvaridnt goolypebtidd) eAecordingly,  asfathep
i nmuni se agaji nst. St t ococcus, agal,act.jae and/or .St reptococcus pneunpni ae
and/ or ot he?mgg(ilmgpf’ glg)ezgo ypeptidg l%ﬁﬁ?%&h%ﬁfep@fi P iﬁ??gmggﬁamﬁnﬁ\]&ag IarTﬁd/ or
SEQ | DONO: 288anyasf SEQ i diQe 288 preferatsly bamtiantfof SBQ I NOEand/evwa varfantsed
I Muni se agaj LSi-ef4.a mpnocyt Qqgenes d/.or Streptocpccus pneunpni ae
and/ or ot heskglgpt@??' Mﬁgﬁ Wefeﬁ%l%/l%g@? pBIV%?pgﬁFé%S%ﬁﬁﬁﬁﬁﬂ@ﬁﬁ? L PIRFYSE ti on
her ei n conpof SEQ iy NQu283)eSEQCIDTNO:28s SEQ IPONQ2SH! SEQ VihiNDi286MPEQSES SEQ
I D NO 16, of,~C [ tLoeni c. fragnent or var.l of .SEQ I D NG, 16, -
a pol ynucl eglpl'%ép %ngsn%l????r{\g& 'gbg’eﬂ'lfefﬁ%%“%ﬂé%%??@or?a\faﬂ'aﬁto%ﬁﬁgﬁﬁ'%é vagnt - o
expr essi on hadngmormiiman 9ty gueh ae muoenthan @8e0sEqugnsaiddntito iy BEQX IDAQ: 283, WO
2006/ Q84467 635%5) 0) 7 lng nant J.econfiina cel l
conpr P@l ng ggls-cli-{ p y%%él gg@l li)eNgjr}zss%la%é&éQgB?@%oﬁ%ﬁﬁéz? %{%Fﬁew
preferred eND@#sent, the conposition herein conprises or further 5
conpri ses

Accordingly, in some embodiments:

- a medicament comprising SEQ ID NO:283 and/or SEQ ID NO:286, or a fragment or

20 variant of any of these two, is used to immunise against Streptococcus pyogenes

and/or Streptococcus pneumoniae and/or other bacteria;

- a medicament comprising SEQ ID NO:284 and/or SEQ ID NO:287, or a fragment or

a variant of any of these two, is used to immunise against Streptococcus agalactiae

and/or Streptococcus pneumoniae and/or other bacteria

25 or
- a medicament comprising SEQ ID NO:285 and/or SEQ ID NO:288, or a fragment or
a variant of any of these two, is used immunise against Listeria monocytogenes

and/or Streptococcus pneumoniae and/or other bacteria

30 In the most preferred embodiment, the composition herein comprises or further
comprises
- a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ ID NO:16,
- a polynucleotide comprising a sequence encoding said polypeptide,
35 - an expression vector comprising a sequence encoding said polypeptide, or



- a pol ypeptide which conprises SEQ ID NO 10, or conprises an antigenic
fragnment or variant of SEQ ID NO 10, - a polynucl eotide conprising a
sequence wocoaiasgte3ai d pol ypeptide, - an expressi on vecPom/DI0o@riosi7Tag a
sequence encodi ng sai d pol ypeptide, or l‘ﬁq - a reconbi nant virus or

reconbi nant cell conprising said polynucleotide or said expression vector.

I n anot her preferr i the, conposgi tion herei onpri ses or .
further conpri sg'srg : %rq&gﬁ€%5509%8"\%”?% <0 Iﬂngggld@qu SREIa 9 said
conprises an ant eggmssion Vedgment or variant of SEQ ID NO 13, - a

pol ynucl eoti de conprising a sequence encodi ng said pol ypeptide, - an
expression vector conprising a sequence encodi ng said pol ypeptide, or - a
r econbi nant liviangtheorprefecredbembndimeet, | theoopmpaditiogn $areth pinyprises eart fulthepr
said 20 exg{)ﬁ?ﬁgegn vector. In another preferred enbodi nent, the
conposition herern conprises or further conprises - a polypeptide which
conpri ses SEQ -l DaN®@Ig&ptide wduictpcompdsesnSEAL I&D:¢0, &5 compdsaznan @ntiyenic ant

of SEQ I D NO 28, fré%rﬂerqtoerQngllteo?%iE‘alecﬁﬁplrd sing a sequence encodi ng said
an exp prr

pol ypepti de, - ression vector cofprfsing a sequence encoding said
pol ypepti de, or a palynedesifteramprisingusssenuenecenodingrdaiccmdlypeptidar i si ng sai d
pol ynucl eoti de o i : I t.0f anot her , pref er.red

rbodi ment .t he. Sannsrt e Ra RS Ehecugtod SnPdB Rl P e RiF o
conpriles SEQ-I DaNexanthinant viresipr iesembianntosl|icgeprising saidguiymiuclestidsasi suid  of
SEQ I D NG 20, - gxd}gg%w%c?&ti de conprising a sequence encodi ng said

pol ypeptide, 35 - "an eXpressi on vector conprising a sequence encoding said

pol ypepti de, or WO 2006/ 084467 PCT/ DK2006/ 000073 32 - a reconbi nant virus
vector .S il arpfiet ERRebekfod et DY BiEp St R 3PS R GRL on
of an ani naFor@prises human bei ng agai nst a Streptococcus pneunoni ae
i nfectisons conpr L sidighebiife SR %mpﬁs%@i Sk&t Ry il\l@@}ngr CFipri¥esSH %nﬁéenic
fragment or variant of SEQ ID NO:13,
- apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
20 expression vector.

In another preferred embodiment, the composition herein comprises or further
comprises

a polypeptide which comprises SEQ 1D NO:28, or comprises an antigenic
25 fragment or variant of SEQ ID NO:28,
- apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector.
30
In another preferred embodiment, the composition further comprises
- a polypeptide which comprises SEQ ID NO:20, or comprises an antigenic
fragment or variant of SEQ ID NO:20,
- apolynucleotide comprising a sequence encoding said polypeptide,
35 - an expression vector comprising a sequence encoding said polypeptide, or



a pol ypepti de which conprises any of the sequences of SEQ ID NO 1-282, or
conprises a fragnent or variant of any of said sequences, a polynucl eotide
conpri si yoaosrgwsnce encodi ng said pol ypeptide, 10 - aRCEAM20&3000073Vect Or
conprising a sequence encodi ng said pol ypeptide, or - a reconbi nant virus
or reconbi nant cell conprising said polynucl eotide or said expression
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i mruni sati on, saxgdrgseionyegibr.de vvh| ch conprises any of the sequences of SEQ
| D NO 1-282, preferably SEQ ID NGO 16, or conprises a fragment or variant
of any of said sequences, 20 - polynucl eotide conprising a sequence
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t he Streptoco€cus pneunoni ponse can be
i nduced even pmreesnrsvewtmrh a reduced ability to respond to 35 antigenic
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vacci nes ofinfiehiionisnventi on can al so be used to prevent otitis nedia, to
prevent nasopharyngal carriage of Streptococcus pneunoniae, to prevent

sepsi s caused by Streptococcus pneunoniae, or to prevent neningitis caused
by St r ept odocoasnboedimam obibe above method for immunisation, said

polypeptide which comprises any of the sequences of SEQ ID NO:1-282,
preferably SEQ ID NO:16, or comprises a fragment or variant of any of said
sequences,
20 - polynucleotide comprising a sequence encoding said polypeptide,
- expression vector comprising a sequence encoding said polypeptide, or
- recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,
is only given once, thereby immunising said animal or human being against
25 Streptococcus pneumoniae infections through a single administration.

The animal may be any bird or mammal, e.g. a chicken, duck, turkey, cow or pig.
Particular target populations of human beings may be individuals from at-risk
populations, such as the population of children up to 4 years old, the population of

30 elderly persons or the population of naive or semi-immune travellers to the developing
world.

Because the polypeptides of the present invention are immunogenic and
because they are abundant on the Streptococcus pneumoniae cell, a protective
immune response can be induced even patients with a reduced ability to respond to

35 antigenic stimuli, such as juveniles, elderly patients or immunocompromised patients.



Thus, in one enbodi nent, the present invention relates to the use of any
one or nore of - a polypeptide which conprises a sequence selected from
t he groupwoan@imtiong of SEQ I D NO 1-282, preferably SE@CrDKIWDcBP070r
conprises an antigenic fragnent 10 or wvgriant of said sequence, - a
pol ynucl eoti de conprising a sequence encodi ng said pol ypeptide, - an

expr essi on #a&ﬁé}ho%zrmnhaiﬁgﬂmeareagoqgep@eva%aﬁggmezﬁe ﬁ@g@y{rgglg@ ibg%sgarto- a

reconbi nant virus or reconbi nant cell conprising eot1 de or
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age, such adenigdisioaHpedby/Stgnioessccugpnewneniad.ess than 1 year of age,

and/ or sa child having maternal imunity (i.e. having maternal antibodies
incirculation). 20 In a further enbodinent, the present invention relates
to the use dhuniyoememgpdimsnt thepresert ipwinjipe mlatge tahiedlseqdmpy bse or more
sequence sehgected fromthe group consisting of SEQ ID NGO 1-282, preferably
SEQ I D NO 16, or conprises an antigenic fragment 25 or variant of said
sequence, --a Petlypritide wthichecanentises i saguancesplecied fremcibdignoupsedrsisting of
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medi canment  f org §dighciEuas .éﬁf#]bl%r?nd); Séﬁh\,ﬁg‘g%hmﬁﬁ? %]é%ﬁ%ﬁg@'@@g agai nst
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patients, it iSXP\RESIPDOEFIOB4467 PCT/ DK2006/ 000073 34 required that the
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I n anot her enbodinent, the present invention relates to _ one
or nore of b&ng agaigsi Fiseniecarsusmnetimeniapinfedions, weeranesid Semeothsind isem t he

group consi gkjigng 1&4s than 4 yours of age, such as less than 2 years of age, e.g. less than 1
year of age, and/or a child having maternal immunity (i.e. having maternal antibodies
in circulation). '

20
In a further embodiment, the present invention relates to the use of any one or more
of
- a polypeptide which comprises a sequence selected from the group consisting of

SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment

25 or variant of said sequence,

- apolynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vegctor,

30 for the preparation of a medicament for the immunisation of an animal or human
being against Streptococcus pneumoniae infections, wherein said human being is an
immunocompromised patient. Immunocompromised patients could e.g. patients
taking immunosuppressive chemotherapy or patients with congenital or acquired
immune deficiency. For the immunisation to be effective in these patients, it is



SEQ I D NO 1-282, preferably SEQ ID NGO 16, or conprises an antigenic
fragnent or variant of said sequence, - a polynucl eotide conprising a
sequence wocoah/osgiesai d pol ypeptide, - an expressi on vecPOor/Di20priosi7Tag a
sequence encodi ng sai d pol ypeptide, or j,f - a reconbi nant virus or

reconbi nant cell conprising said polynucl eotide or said expression vector,
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enbodi nent respgeas@gr esent invention relates to the use of any one or nore of
- a pol ypeptide which conprises a sequence selected fromthe group
consisting of SEQ ID NO 1-282, preferably SEQ ID NO 16, or conprises an
anti geni c fim agotbert embodimani, tnetpresert diventimpeatesxto tR@use of Pyl onewarinewe iofle
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vector, for tgﬁzagi%ﬁp&rsghd%ugg?ea nedi canent for the treatnent and/or

prevention of nasopharyngal 'carri age of Streptococcus pneunoniae. In an
even further eapblyduciestide compriping ssasquemneericoding iseidatalypeptide, he use of any

the or oup cond SifEsih Ve it R bR SEBaRe SMIENERRIR, Ky 1, or
conpridses an ame¢qyelvinantfviragrasrrecorobingnir ¢edintomyirisingi shid @glyendeotide ar said

pol ynucl eot i d&pqgé’gam vy a sequence encoding said polypeptide, - an
expressi on vector conprising a sequence encodi ng said pol ypeptide, or - a

r econmbi nanfonviheuyeparatiat ofrdimedicanowit forc theppreedntign s dditip aheaiay dh eparticditar or
said 35 em{ifﬁ%b%&é‘\éqgtsqi;eptokgg?&,tg%%gﬁgﬁigg_ PCT/ DK2006/ 000073 35 for the

preparation o I came e prevention of Streptococcal neningitis.
The vacci nes may be adm nistered in the dosages descri bed herein by any

i S . . i . hat
Fesul D i n 7y ok ShoRErbBbaliahl o prétcht DR ERetly BT OF B oRE o'
upt ake of amare®fim ni stered antigen. This is possible because the

polypepti des 9hofPentRieBRRRN coMY¥ils! £ledtlefics YhIELEL 38 Yhe! Joup consisting of
SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment
or variant of said sequence,
20 - a polynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,

for the preparation of a medicament for the treatment and/or prevention of

25 nasopharyngal carriage of Streptococcus pneumoniae.

In an even further embodiment, the present invention relates to the use of any one or

more of

- a polypeptide which comprises a sequence selected from the group consisting of
30 SEQ ID NO:1-282, preferably SEQ ID NO:16, or comprises an antigenic fragment

or variant of said sequence,

- apolynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide, or

- a recombinant virus or recombinant cell comprising said polynucleotide or said

35 expression vector,



nmunogeni ¢ and because, due to their abundance on the surface of the
Streptococcus pneunpni ae cell, even a somewhat suboptinal response, can
provi de iwowneog4467Thus, nodes of adm nistration of thepPComK2806/G00073
according to the invention include, 10 kut are not linmted to systemc
adm ni stration, such as intravenous or subcutaneous adm nistration,
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of Strgptoc 8446
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The vaccines of the present invention are based on abundant surface-located poly-
peptides, which are not highly variable. These vaccines will be effective against a
plurality of serotypes. Accordingly, in one embodiment, the invention relates to the
use of any one or more of
25 - a polypeptide which comprises a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably selected from the group consisting of SEQ ID NO:1-
41, most preferably SEQ ID NO:186, or comprises an antigenic fragment or variant
of said sequence,
- a polynucleotide comprising a sequence encoding said polypeptide,
30 - an expression vector comprising a sequence encoding said polypeptide, or
- a recombinant virus or recombinant cell comprising said polynucleotide or said
expression vector,
for the preparation of a medicament for the immunisation of an animal or human be-
ing against more than one serotype of Streptococcus pneumoniae, such as 5 or more



| east one further serotype, said further serotype preferably being selected
fromthe 10 group of 6A, 7C, 9A, 10B, 13, 15C, 16F, 18B, 21, 23A, 24F, 28F,
31, 34, 386,208%B446738. | n anot her preferred enbodi nent , PCidKmeai/@a0m™nt i S
used for the immuni zati on against at gﬁst the serotypes 1, 2, 3, 4, 5,
6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 1 15 17F, 18C, 19A, 19F, 20, 22F,

23F, and 33E,. a ferabl y_at Iea one, furt her preferably
sel ect ed erWiefemg Eio Sof- QGﬁ orwreﬁﬁerfwergtgpe%%cn 1y5p g@gorezddﬁereggA
24F, 28F, 3%eroBhes3hf. 28abnordtiffdrentaefdtygdaer preferred errbodi ment, the
medi cament is used for the imunisation 20 against any of the serotypes
given in Table 4, preferably at least 5 or nore different serotypes
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i nmunogeni ¢ ef f ect according to the present invention can e.g. be neasured
by assay of antibpdi es in m sanpl.es e.q. by a RIA Furt nor. e,

effect can iﬂé’“ed%f?gifi%%ﬁé%i"i ityihe msr %% Liﬁ?%éc‘?rgtﬁeé'ﬁniuﬁl?? %QP"*ISt@L

r esponsi venemst the stratgdds 4 c@oewolenr 1&(I]t19Eediﬁd:23R;)|ayiﬂﬁplfelfé}§5Iy, fofR&dione SAl d

i ncreased r n ancenent of a, nor mal

SRENSI ¥eness i C eristic of an
i mune respﬁeﬁggoT% %‘ﬂ@ﬁ Sﬁﬁ’ip&eﬁ?@ fﬂﬂﬁ otype tpired‘grsab YpPeIngsaiesiedi rRM 478 ng
ef f ectiOmay gitosip MHSATEES 9Aed0&s1am5@1heﬂcw8,'l21cek3h, pap-28RIGH| 84, 3BF, 35B,
particular, ,LJL-2, IL-3, IFN-y and/or GW CSF. Pol ypepti des or fragrrents
t hereof having a potential for eliciting an enhanced i mmune response may
thus be readily identified by screeni ng for enhanced IL-2, IL-3, IFN-y or

Gwvt CSF prodyctj o b ribed e. in 07/779 499,
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testing andtyeeai)rieﬁaralulyr selettedfrim Waecgrong of 6A, TOLoAet1eB, M lesCr iR 8B, 21,

pol ynucl eot ressl ctors can be intro- duced into target
bgﬁ’?rﬁ?%si%r §ib aﬁégs% as naked DNA

cells in viV ndard met hod: e.g.,
(DonneIIy et al., Annu Rev Immunol 15:617-648 [1997]), incorporated into
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types, such as 15 or more different serotypes, e.g. 24 or more different serotypes
selected from the serotypes given in Table 4.

25 The immunogenic effect according to the present invention can e.g. be measured by
assay of antibodies in serum samples e.g. by a RIA. Furthermore, the effect can be
determined in vivo, by measuring e.g. an increased T-cell responsiveness to T-cell
dependent antigenic polypeptides, wherein said increased responsiveness is charac-
teristic of an enhancement of a normal immune response to such antigenic polypep-

30 tides. An immunostimulating effect may also be measured as an enhanced T cell pro-
duction of, in particular, IL-2, IL-3, IFN-y and/or GM-CSF. Polypeptides or fragments
thereof having a potential for eliciting an enhanced immune response may thus be
readily identified by screening for enhanced IL-2, IL-3, IFN-y or GM-CSF production
by T cells, as described e.g. in US 07/779,499, incorporated herein by reference.



ani mal or human being. Preferred viral vectors include those derived from
replication- defective hepatitis viruses (e.g., HBV and HCV), retroviruses
(see, e.gwo 0@AB447136; and Rosenberg et al., N Eng J WFed/nd28oq@po7370-578
[1990] ), adenovirus (see, e.g., Morseyget al., J Cell Biochem Supp. 17E
[ 1993] ), adeno-associated virus (Kotin et 15 al., Proc Natl Acad Sci USA

87:2211-2215 [1990 | ' HSV;
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and/or - a vajiateilsNGh $8hovedl f6int &f Ghiknal, Bh88lfied, and placed into the same or an-

other animal. It will be evident that one can utilise any of the compositions noted
above for introduction of an antigenic polypeptides or polynucleotides encoding such
according to the invention into tissue cells in an ex vivo context. Protocols for viral,

25 physical and chemical methods of uptake are well known in the art. Thus, as an alter-
native to administration of a polypeptide of the invention or a vector capable of ex-
pressing such a polypeptide directly to the patient, one can remove helper T cells
from the patient; stimulate those T cells ex vivo using the same antigenic polypeptide
or vector; and introduce the stimulated helper T cells into the same patient.

30
Antibodies and methods for raising antibodies of the invention
In a further main embodiment, the composition for use as a medicament comprises
an antibody capable of binding a polypeptide selected from the group consisting of
surface-located Streptococcus pneumoniae polypeptides of SEQ [D NO:1-282,
35 preferably selected from the group consisting of SEQ 1D NO:1-41, more preferably



ing" is, in this context, not intended to nean absolute specificity. The
anti body may in 10 sone enbodi nents al so specifically bind polypeptides,
e.g. fromvotzh@ros$icrept ococcus species, with a hi gh degree/nxoerzmueace
identity to the polypeptide from Streptggoc- cus pneunoniae, e.g

pol ypeptides with nore than 90% such as nore than 95% or nore than 98%
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pol ypeptide of SEQ ID NGO 7, for exanple the polypeptide of SEQ ID NO 8,
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such as the poI ypepti de of SEQ I D NO 29, for exarrpl e the pol ypeptide of
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pol ypepti deofo‘$E@EQ N®1R0saeh as thshpalgpertide ob ISiFeE > NO:11, for example the poly-
peptide of SEQ ID NO:12, such as the polypeptide of SEQ ID NO:13, for example the
polypeptide of SEQ ID NO:14, such as the polypeptide of SEQ ID NO:15, for example
25 the polypeptide of SEQ ID NO:16, such as the polypeptide of SEQ ID NO:17, for ex-
ample the polypeptide of SEQ ID NO:18, such as the polypeptide of SEQ ID NO:19,
for example the polypeptide of SEQ ID NO:20, such as the polypeptide of SEQ ID

—

NO:21, for example the polypeptide of SEQ ID NO:22, such as the polypeptide of
SEQ ID NO:23, for example the polypeptide of SEQ ID NO:24, such as the polypep-
30 tide of SEQ ID NO:25, for example the polypeptide of SEQ ID NO:26, such as the
polypeptide of SEQ ID NO:27, for example the polypeptide of SEQ ID NO:28, such as
the polypeptide of SEQ ID NO:29, for example the polypeptide of SEQ ID NO:30,
such as the polypeptide of SEQ ID NO:31, for example the polypeptide of SEQ ID
NO:32, such as the polypeptide of SEQ ID NO:33, for example the polypeptide of
35 SEQ ID NO:34, such as the polypeptide of SEQ ID NO:35, for example the polypep-



tide of SEQ ID NO 49, for exanple the polypeptide of SEQ ID NGO 50, such as
the polypeptide of SEQ ID NO 51, for exanple the polypeptide of SEQ ID

NO 52, suwb 2a65/BM67he pol ypeptide of SEQ I D NO 53, for examx2eoddoerrs

pol ypeptide of SEQ ID NGO 54, such as t pol ypeptide of SEQ ID NO 55, for
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I nvention are furt
polypeptide of SEQ ID NO:75, for example the polypeptide of SEQ ID NO:76, such as

the polypeptide of SEQ ID NO:77, for example the polypeptide of SEQ ID NO:78,
such as the polypeptide of SEQ ID NO:79, for example the polypeptide of SEQ ID
25 NO:80, such as the polypeptide of SEQ ID NO:81, for example the polypeptide of
SEQ ID NO:82, such as the polypeptide of SEQ ID NO:83, for example the polypep-
tide of SEQ ID NO:84, such as the polypeptide of SEQ ID NO:85, for example the
polypeptide of SEQ ID NO:86, such as the polypeptide of SEQ ID NO:87, for example
the polypeptide of SEQ ID NO:88, such as the polypeptide of SEQ ID NO:89, for ex-
30 ample the polypeptide of SEQ ID NO:90, such as the polypeptide of SEQ ID NO:91,
for example the polypeptide of SEQ ID NO:92, such as the polypeptide of SEQ ID
NO:93, for example the polypeptide of SEQ ID NO:94, such as the polypeptide of
SEQ ID NO:95, for example the polypeptide of SEQ ID NO:96, such as the polypep-
tide of SEQ ID NO:97, for example the polypeptide of SEQ ID NO:98, such as the
35 polypeptide of SEQ ID NO:99, for example the polypeptide of SEQ ID NO:100, such



capabl e of binding an intact Streptococcus pneunoniae cell, i.e. capable of
binding a living or a dead Streptococcus cell which has maintained its
struct ur avoiznicagndcty, pref- erably a cell that has nmai nrairmaoédmeoit egrity
of the menbrane (i.e. wherein the rrerrbrﬁne has not been perneabilised).
Bi nding of antibodies to intact cells cé 10 be det erm ned by flow

cytonetry as described in R oux et al.(2001) Infect. Immun. 69:5162- 5165
or as descr pbdbe inelvgenige of ShQ 'PZB@\’S}O% rfPre@t(amWﬁn‘ih‘ﬁ pquipeg)ggq Ag2Q D
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| mmunol . Met ho 270: 155-162) or sur- face plasnmon resonance apal ysis.
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nmeni ngitis or pneunpbcoccal sepsis. Preferred patient groups include
children under. the age of 4 years, el derl atients or mn[l<2I (} npr.om sed
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pneunoni ae invitroto less than 500/% | ess th

r O
2006/ 084467 P@r/ Mmﬁ%@éaﬁ?@“ 11‘1 M9,9- figss é‘éé%chéﬁﬂi%ﬁ%agu% as
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that are designed to enhan&e agocytic 4 ect] vieness of such

anti bodi es ﬁ%&% Relsenthann'y gﬁn%‘?é)('ﬁna? S(s 5IQt H'éleﬁ%tbla@n 0"l a’l’)‘ﬁlngl‘ionl s

very wal | pessishtam Eé'laétehﬁiﬁéd Wsing raehads AetRAGOS Y the &, |§ubﬁgls€EL€rSAl(6.g.
as described in Orosz and Ovadi (2002) J. Immunol. Methods 270:155-162) or sur-

face plasmon resonance analysis.

Antibodies can be used for passive immunisation of mammals, preferably human
25 beings, more preferably immunocompromised patients. A treatment with antibodies
can be done to cure or to prevent Streptococcus pneumoniae infections, including
pneumococcal diseases, such as pneumonia or meningitis or pneumococcal sepsis.
Preferred patient groups include children under the age of 4 years, elderly patients or
immunocompromised patients.
30

Antibodies of the invention include the following preferred mechanistic groups:

1. Function-inhibiting antibodies that work as an antibacterial (affect thé viability of
the bacterium). Such antibodies should be effective regardless of the immune
status of the patient. Preferably, such antibodies are capable of reducing

35 Streptococcus pneumoniae growth in vitro to less than 50%, such as less than



conprom sed patients. 3. Antibodies conjugated to a therapeutic noiety such
as a toxin or bactericidal agent, e g. ricin or radioisotopes. Techni ques
for conj wyetnewpsadeher apeutic noiety to antibodi es arePpPegiliK2kevmm73see,
e.g. Thorpe et al.(1982) Imunol. Rev. 63, 10 119-158. These anti bodies
shoul d al so be effective regardl ess of the i mune status of the patient.

An anti body w 0, t apeut nj ed t an be
used as a theérég/ﬁ {0{%&%&&% |e|§§ tﬁ m ﬁl/gtéeurcggg)safeg%eﬁ g‘lﬁ i Fﬁ'lvﬂ Wt h
chenot her apeutdntigodyraddetiher t her apeuti c agents. 15 In one errbodl ment, the
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aspect, the mmmmrnlnedeamms to a nmethod for raising antl bodies to a

I tid f [Ski S NO 1-28
Pon” haman anrapodte cbiffbbiat, @18 RersBaRlc"botl Suortaa Rt oL Rt e
conprising a sagqufencge rISIGICEcra@dIS@hopes tTreehjgoespfoc corjugdting g thérapSti@ mbiety
NO 1- 282, f f SEQ I
SEQ 1D NO 10, GED P HIRORES MR PR bl /85 SpB bt B Snest Ry B anu
SEQ | BONC: 33, 118<i58piTbees aptijodBEQshdniiNGisb6be @ffectivepragardiess Gthanimandniegeni ¢

fragnent or V§Ht@sn&ftﬂé éﬁ"t%rﬁi sequence, - a polynucl eotide conprising a
sequence encodl ng sald ypeptide, - an expression vector conprising a

sequence enbod@ntigpdyawith po Mtbetpita therapesitic maety @oojmbiahed ro itvéarube ored as a

vector, v S5GERES TEL S RiRsRSyBeIoRDYE b ilRedt, FR) SurigrE SRR AT on
conpri si ng ehputhpwippwégpadents. pol ynucl eotide, vector, reconbinant virus or
reconggnant cell into said animal, c. raising antibodi es in said animl, d.

i solating and optionally purlfylng t he anti bodi es.
In one embodiment, the antibodies of the invention are opsonising as well as function-

inhibiting. In another embodiment, the antibodies of the invention are opsonising, but

not function-inhibiting. The latter group of antibodies can e.g. be antibodies directed

against a target polypeptide which is not essential for the viability of Streptococcus
20 pneumoniae.

In a further main aspect, the invention relates to a method for raising antibodies to a
polypeptide selected from the group consisting of SEQ ID NO:1-282, in a non-human
animal comprising the steps of

25 a. providing

a polypeptide comprising a sequence selected from the group consisting of
SEQ ID NO:1-282, preferably selected from the group consisting of SEQ ID
NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ
ID NO:28 and SEQ ID NO:33, most preferably SEQ ID NO:16, or comprising
30 an antigenic fragment or variant of said sequence,

- apolynucleotide comprising a sequence encoding said polypeptide,

- an expression vector comprising a sequence encoding said polypeptide,

or

- arecombinant virus or recombinant cell comprising said polynucleotide or said

35 expression vector,



5 1n a preferred enbodi nent, anti bodi es capabl e of binding an intact
Streptococcus pneunoniae cell are identified by conprising performng the
above st aepeaoubstdse further step of selecting anti bodi esTmapat@owB
bi nding an intact Streptococcus pneunomjoae cell. 10 The above nethods are
preferably done in a transgenic animal which is capable of produci ng human

ant i bodi es. pl r t h
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i nvention may "BEORRINg|visHSPr Eeseinbiv@nteelldntorsaitoiimalal  ant i bodi es or

m xt ures of cMBRHIUMb cﬁgg; ba%ﬂi n a preferred enbodi nent, the antibody
is a m)nocl onal Hgntl % 0 %ﬁrgat’mnt t hereof . Mbnocl onal antl bodi es

(Mab's) are ari%qat'flgcﬁﬂdé@“@m@#yéluﬁfye'\gethy apfipadiesdy nol ecule is sinmilar and

t hus rgcogni ses the sane epi 20 tope. The anti body nmay be any kind of

anti body, however it is preferably an 1gG or [|gA antibody. Preferred
anti bodi es, MBrrsetsFrad @nahndjmensnaolitndigls eapablsodi bisdingran anadtbetciptscoce@pabl e

of specmcp;héamrméwaungreswehm ; GYROTAAsRE LRl hOGAgL PRl Lps, of the

invention. Accordingly, 1n a prefe | e of
bi ndi ng 25 ‘GEBLY I§t€NO° celesting %ﬁb@@@ﬁwabahldsofablrelmgt apeintact ﬁﬁépltd&obl&sw

whi ch conpr psRnordtecdlf more amno acids of any of SEQ ID NO 289-SEQ ID
NO 294'l Even nore pref- erably, said antibody binds an epitope which
COHDFIQES two or nore, such as three or nore, e, g, four or nore, such as

five or norehagbs\R @gfh@g QF r Si t| ng
of SEQ I D NO 289, SEQ I > NO. gré?&g%@%’% %B%ﬁ@e%r%ﬁe (3% mﬁ%ﬂfe"ﬂg E@O?%p
NO: 293 and Reehging N@lm@nﬂmﬁfe|Iroﬁafurtiamtnrbf@creé@nmoelmentgmamwe memlmdsed by
a hybri domeare@loh-thérapeuticMet hods of maki ng nonocl onal anti bodi es and

ant i body- synt hesi sing hybridoma cells are well known to those skilled in
the art. Antibody-producing hybridonmas may for exanple be prepared by

f usi oms of amo@dmdr{éq@¥@6ﬁgﬂgﬁ{,m,e§ | ynphocyte with an im 35 nortalised cell
i ne. A nonoc]onal anti1body can be produced by the follow ng steps. WD
2006/ 084467 'BEPABR9HHS iDvatien matebemolwiprmUaniu@odmmunmseobmaj Andtrodie érgen
such as a frhdurbe 00 nbrdelonRe AAICe! 11 g%%rRJEEBEPB&ﬁ{e%PqueT by il Sat i on

is typicall acconﬁﬁlse by adm nisteri e an

i munol ogi CBPISFI¥GhPRiberY afrniregment tbwepmmmp@galcmﬂbpdesf(ykabisyare anti-

bodies wherein every antibody molecule is similar and thus recognises the same epi-
20 tope. The antibody may be any kind of antibody, however, it is preferably an IgG or
IgA antibody.

Preferred antibodies, more preferably monoclonal antibodies, are antibodies
capable of specifically binding surface-exposed regions of the polypeptides of the
invention. Accordingly, in a preferred embodiment of an antibody capable of binding

25 SEQ ID NO:16, said antibody binds an epitope on SEQ ID NO:16 which comprises
one or more amino acids of any of SEQ ID NO:289-SEQ ID NO:294. Even more pref-
erably, said antibody binds an epitope which comprises two or more, such as three or
more, e,g, four or more, such as five or more amino acids of a sequence selected
from the group consisting of SEQ ID NO:289, SEQ ID NO:290, SEQ ID NO:291, SEQ

30 ID NO:292, SEQ ID NO:293 and SEQ ID NO:294.

Monoclonal antibodies are in general produced by a hybridoma cell line.
Methods of making monoclonal antibodies and antibody-synthesising hybridoma cells
are well known to those skilled in the art. Antibody-producing hybridomas may for
example be prepared by fusion of an antibody-producing B lymphocyte with an im-

35 mortalised cell line. A monoclonal antibody can be produced by the following steps.



amount, i.e., an anount sufficient to produce an inmune response.
Preferably, the 5 mammal is a rodent such as a rabbit, rat or nouse. The
mamral i swoleos/asméenit ai ned on a booster schedul e for a PCTDK2006/M@0073
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Monoclonal antibodies can also be generated by other methods well known
to those skilled in the art of recombinant DNA technology. An alternative method, re-
ferred to as the "combinatorial antibody display" method, has been developed to iden-

25 tify and isolate antibody fragments having a particular specificity, and can be utilised
to produce monoclonal antibodies.

A polyclonal antibody is a mixture of antibody molecules recognising a spe-
cific given antigen, hence polyclonal antibodies may recognise different epitopes
within e.g. a polypeptide. In general polycional antibodies are purified from serum of a

30 mammal, which previously has been immunised with the antigen. Polyclonal antibod-
ies may for example be prepared by any of the methods described in Antibodies: A
Laboratory Manual, By Ed Harlow and David Lane, Cold Spring Harbor Laboratory
Press, 1988. Polyclonal antibodies may be derived from any suitable mammalian
species, for example from mice, rats, rabbits, donkeys, goats, and sheep.

35
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In another embodiment of the invention the antibody is a multivalent antibody
having at least two binding domains. The binding domains may have specificity for
the same ligand or for different ligands.

25
Multispecificity, including bispecificity
In a preferred embodiment the invention relates to multispecific antibodies, which
have affinity for and are capable of specifically binding at least two different entities.
In one embodiment, the multispecific antibody is a bispecific antibody, which
30 carries at least two different binding domains, at least one of which is of antibody ori-

gin. A bispecific molecule of the invention can also be a single chain bispecific mole-
cule. Multispecific molecules can also be single-chain molecules or may comprise at
least two single-chain molecules. The multispecific, including bispecific antibodies,
may be produced by any suitable manner known to the person skilled in the art. A
35 number of approaches have been developed such as the ones described in WO



45 94/09131; WD 94/13804; WD 94/13806 or U.S. Pat. Nos. 5,260, 203;
5,455, 030; 4,881, 175; 5,132,405; 5,091,513; 5,476,786; 5,013, 653;

5, 258, 498yoanab/844682, 858. Using a bi specific or multi sperinfkoocmvibody
according to the invention the inventio of fers sever al advant ages as
conpared to nonospecific/nonoval ent antibodi es.
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froma human anti body and regi ons derived froma non-human anti 35 body,
such as a ridyipanisehaiitibodies Humani sation (al so cal |l ed Reshapi ng or CDR

It is not always desirable to use non-human antibodies for human therapy, since the
non-human "“foreign” epitopes may elicit an immune response in the individual to be

25 treated. To eliminate or minimise the problems associated with non-human antibod-
ies, it is desirable to engineer chimeric antibody derivatives, i.e., "humanised" anti-
body molecules that combine the non-human Fab variable region binding determi-
nants with a human constant region (Fc). Such antibodies are characterised by
equivalent antigen specificity and affinity of the monoclonal and polyclonal antibodies

30 described above, and are less immunogenic when administered to humans, and
therefore more likely to be tolerated by the individual to be treated.

Accordingly, in one embodiment the antibody of the invention is a humanised
antibody. Humanised antibodies are in general chimeric antibodies comprising re-
gions derived from a human antibody and regions derived from a non-human anti-

35 body, such as a rodent antibody. Humanisation (ailso called Reshaping or CDR-
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One method for humanising MAbs relates to production of chimeric antibod-
ies in which an antigen binding site comprising the complete variable domains of one
antibody is fused to constant domains derived from a second antibody, preferably a
25 human antibody. Methods for carrying out such chimerisation procedures are for ex-
ample described in EP-A-0 120 694 (Celltech Limited), EP-A-0 125 023 (Genentech
Inc.), EP-A-0 171 496 (Res. Dev. Corp. Japan), EP-A-0173494 (Stanford University)
and EP-A-0 194 276 (Celltech Limited).
The humanised antibody of the present invention may be made by any
30 method capable of replacing at least a portion of a CDR of a human antibody with a
CDR derived from a non-human antibody. Winter describes a method which may be
used to prepare the humanised antibodies of the present invention (UK Patent Appli-
cation GB 2188638A), the contents of which are incorporated by reference.
As an example, the humanised antibodies of the present invention may be
35 produced by the following process:



As an exanpl e, the humani sed anti bodi es of the present invention may be 35
produced by the follow ng process: WO 2006/ 084467 PCT/ DK2006/ 000073 47 (a)
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expr ess
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Escheri chi a cdééd anfibody.eukar yoti c ceI |. In particular a mamualian cell of
a well defined type for this purpose, such as a nyeloma cell or a 30

Chi nese hanmster ovary cell nmay be used. The general methods by which the
vectors of Thehostwehmaybermmytransfantat wid thedwve dectbrsaofdhe ariveationytHefosts/ec-

required topradutd 85 opoSh e%%&imea Id?ﬁa ch¥&I4LO pglggeptlde and the second

20 vector containing an operon encoding a heavy chain derived polypeptide. The two

vectors contain different selectable markers, but otherwise, apart from the antibody

heavy and light chain coding sequences, are preferably identical, to ensure, as far as

possible, equal expression of the heavy and light chain polypeptides. Alternatively, a

single vector may be used, the vector including the sequences encoding both the light

25 and the heavy chain polypeptides. The coding sequences for the light and heavy
chains may comprise cDNA or genomic DNA or both.

The host cell used to express the altered antibody of the invention may be ei-
ther a bacterial cell such as Escherichia coli, or a eukaryotic cell. In particular a
mammalian cell of a well defined type for this purpose, such as a myeloma cell or a

30 Chinese hamster ovary cell may be used.

The general methods by which the vectors of the invention may be con-
structed, transfection methods required to produce the host cell of the invention and
culture methods required to produce the antibody of the invention from such host cells
are all conventional techniques. Likewise, once produced, the humanised antibodies

35 of the invention may be purified according to standard procedures.



culture nethods required to produce the antibody of the invention from such
host cells are all conventional techniques. Likew se, once produced, the
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standard procedures. WO 2006/ 084467 PCT/gK2006/ 000073 48 Human anti bodi es
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obt ai ned fr ge ant y i
bodies upon antigen challenge. See, e.g., Jakobowts et al., Proc. Natl. Acad. Sci.

USA 90:2551 (1993); Jakobovits et al., Nature 362:255-258 (1993); Bruggemann et
al., Year in Immunol. 7:33 (1993); and Duchosal et al. Nature 355:258 (1992). Human

25 antibodies can also be derived from phage-display libraries (Hoogenboom et al ., J.
Mol. Biol. 227: 381 (1992); Marks et al., J. Mol. Biol. 222:581-597 (1991); Vaughan, et
al., Nature Biotech 14:309 (1996)).

A preferred method for the isolation of high affinity antibodies is a subtractive

30 procedure were human antibodies or antibody fragments against the targets, in
particular against the antigens 029 (SEQ ID NO:16) and 607 (SEQ ID NO:20), in their

native configuration can be rapidly obtained from a phage antibody library (see, e.g.

De Kruif et al.,, Proc. Natl. Acad. Sci. USA 92:3938-3942 (1995); US patent
6265150;and US patent applications 2002132228 and 2005043521). The phage

35 antibody libraries can e.g. be constructed using antibody producing cells from patients
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Sl tanl e Sl Bogk P a0 T8IeAG 0 KSRGS SECER) WPPs, Red R2b 888 ITPfIO%ie .,
nmor e Heen &ESTIPbNO:28 ad $B@0ID791€533 VWef2allp GBdigodie)s 2e0g 8 ddis®tiatiand US
2003 19440%%&55&% qﬁ’O{’f lé@ﬁah%o% éﬁt |el§.$ql’\é?1s1(?% 'ébgﬂ%@ IEERG) “IB“fA gfg. the

i nvention is afr ref-

anti gen bi tetisribar Itfmg\n% Mosuceh &sabsam@ 1Qad|\/baﬂd/®<%ﬂ’qbbélss bindingt & buxdgceﬁr ag-
ments usef On include Fab, Fab', F(ab') 2 and Fv
fragnents. ‘éke)éé!etdrb#ﬁtgﬁe o‘ﬁtth @Etnodl es produces two i dentl cal antigen
bi ndi ng fragrrents cal I ed t he Fab fragnment, each with a single antigen

bi ndi site, %uﬂaf;]g%ésj[H&ﬁs folrzg{od%ﬁmb rtnonéé?gféi‘ ?ngdu%; gé\Fr?Zfo\h%hl ty to

crystallise read n treatnent "yl el ds an at has
two anti gemndiﬁ tb@engiesﬁrat;ﬁdelntWOVWﬁ/@W%ﬁeV\@}QQHIOQ&éﬂ, ¢ @983 0|9'156<1,ra§11dalp\$| gen,
and a resig {3 g& fragment (which is ternmed pFc'). Additional frag-
ments can inc I'abodi es, linear antibodies, single-chain antibody

nol ecul es, and nultispecific antibodies formed from antibody fragments. 30
The anti bo@(anﬁﬂ&&ﬁ'éﬁtsEagwtub%&eénd scFv differ fromwhole antibodies in
that the antrpody fragnents carry only a single antigen-binding site.
Recon®] nantn bna@mm’ém@twﬁ the inventionnideraptibpdiels iraempelcef araeidibpdy,queker al

ways, for exafiPh& anyen binding fragment or a variable region. Examples of antibody frag-
ments useful with the present invention include Fab, Fab', F(ab') ; and Fv fragments.

F—

Papain digestion of antibodies produces two identical antigen binding fragments,
called the Fab fragment, each with a single antigen binding site, and a residual "Fc"

25 fragment, so-called for its ability to crystallise readily. Pepsin treatment yields an
F(ab') , fragment that has two antigen binding fragments which are capable of cross-
linking antigen, and a residual other fragment (which is termed pFc'). Additional frag-
ments can include diabodies, linear antibodies, single-chain antibody molecules, and
multispecific antibodies formed from antibody fragments.

30 The antibody fragments Fab, Fv and scFv differ from whole antibodies in that
the antibody fragments carry only a single antigen-binding site. Recombinant frag-
ments with two binding sites have been made in several ways, for example, by
chemical cross-linking of cysteine residues introduced at the C-terminus of the VH of
an Fv (Cumber et al., 1992), or at the C-terminus of the VL of an scFv (Pack and



chem cal cross-linking of cysteine residues introduced at the Cterm nus of
the VH of an Fv (Cunber et al., 1992), or at the Cterm nus of the VL of
an scFv (WeackocasgieWD 2006/ 084467 PCT/ DK2006/ 000073 50 Pcwmki2nesmoodd92), or
t hrough the hinge cysteine residues of g@b' s (Carter et al., 1992).
Preferred anti body fragnents retain sone or essentially all of the ability

of an antibody to selectiyvely bjnding with its anti So r ef.erred
fragments dreckfa ol §2),5ora r‘?‘élhl F"”@ﬁ)"yﬁsi&‘ei rsesgiﬁgs %]? Q:gq?esnk@?rﬁeétetc%lht ai ns
a nonoval enfgognt i gen- bi ndi ng fragment of an antibody nol ecule. A Fab
fragment can be produced igestion of whole anti-. bo 1 th the enzyme
papain to yield %ﬁeﬁeﬂf’gépwng ?598??&&?%'”9%1'&33'“88( FF%W“B\?V %K%f%%gg\%' Oé%Qi n. 10
(2) Fab' i sartibedy toagreenvelpbindimgaxith ikoshtigen! Bumé eraatedhagrhents hteadefeddby
treating whal Wnti body with pepsin, followed by reduction, to yield an

intactSli gST@¥S and a portion of the heavy chain. Two Fab' fragnents
are obt ai ned) pep i€fid haghientnbbiecsrtains Bamonbveategtremtigerdbihtiey ffagorankab an

fragnents by th ddition o few resi - dues at the carboxyl Lnus of
the heavy chalaﬂte'b@ai ’Eﬂﬁ%ﬁqﬁ ‘.(ﬁ%PJEﬂgﬁbe”iﬁ%” g)? Prqf CﬁSFbé( @9%%%'8|>S'n°ésv$@§%gn& F he
anti body hi ngeoyegitenhe eRYynidphpaid to Yielden fintagniight chéinamdaanpoitiodyoftdmat can
be obtai ned bé treating whole anti- body with the enzynme pepsin w thout
subsequent redBWiDHRM F(ab')2 is a diner of tw Fab' fragnents held

t (r)]get her byy ‘Wab’dilssthjé fiiadenano el ain drm)aodﬁx/_rﬂa_hedulee;gd m’agllm_ abitineddy freatipgent
t hat contains co ete tigen recognition nd. bi ndi. S WIhi s
regi on consi sf”g'ok?f g’ﬂ'bainrg‘f?t d?e%éﬁle fﬁ@&@@ By EALRLON: ﬁ%P{{elPdc ﬁﬂi'ﬁg%@éh?gg%@
dorr?i ni nt a tia?ﬂtaipmt hfbmalmﬁt/y alsincTws iFab’ @Qm?nfs lareldbtained pet antbady t hi s
configuration a e ree of e [l o) Q. LN )
define an anm%‘%?ﬁai ‘Jﬁ]ﬁgr%‘?r#% @Eﬁﬁr %rﬂ@aﬁs:%ref/%%%g'g? %?' ﬁ%e”%éfi‘t"l\)? éﬁi& %g'\tr' .réS?
Col | ecti vel y, dube asine €IpRsxy! tanfirars ¢irthe deavipichalh reH t demiaini ioclugling coneher
anti body. However, even single.variable 25 domain (or half of an Fv
corrpri?gi ng onfRPre ﬁY%@nﬁ)ﬁgmﬁ%@ch’?yp&geﬁg'8'?:1i gen) has the ability to
recogni se a3l (Pabd isaankifg@menabt fougtiboay tieatlcambe ahtdined by trediing witde anti- tire
binding site. In o enbodi nent _of the present |nventio .ant |. is a
si ngl e-chai n QHBY H’gg)ﬂfe SR e PPy v EOLQ S@@ﬁ%‘ﬂe{:‘gr ?@C@{bh%g;ﬁe%gr%rﬁggéﬁ e
tC(r)]nt ﬁi ni ng t hjﬂm@’aél@)’a&kﬂgﬁergwﬁmmgzetrherby th}; distifidhabmds.t he vari abl e regi onI Iof
e heavy chain, |inke a.suj tabl e ept. i nker 2tically
fused singl @?g&éﬁ her{’B‘P@&‘ﬂﬁé‘.ﬂ“%}é H%m%&?@‘?{E%[ﬁ%’”gﬁt‘%"h‘&é‘?%é n@egaregc?d}%dn
20 and binding site. This region consists of a dimer of one heavy and one light chain
variable domain in a tight, non-covalent association (Vy -V . dimer). It is in this
configuration that the three CDRs of each variable domain interact to define an
antigen binding site on the surface of the Vy -V dimer. Collectively, the six CDRs
confer antigen binding specificity to the antibody. However, even a single variable
25 domain (or half of an Fv comprising only three CDRs specific for an antigen) has
the ability to recognise and bind antigen, although at a lower affinity than the en-

tire binding site.

In one embodiment of the present invention the antibody is a single-chain antibody,
30 defined as a genetically engineered molecule containing the variable region of the

light chain, the variable region of the heavy chain, linked by a suitable polypeptide

linker as a genetically fused single chain molecule. Such single-chain antibodies are

also referred to as "single-chain Fv" or "sFv" antibody fragments. Generally, the Fv

polypeptide further comprises a polypeptide linker between the Vi and V, domains
35 that enables the sFv to form the desired structure for antigen binding.



also referred to as "single-chain Fv" or "sFv" antibody fragnents.
Cenerally, the Fv polypeptide further conprises a polypeptide |Iinker

bet ween twe 2vid/@mg7VL domai ns 35 that enabl es the sFv toTibamddeer7desi r ed
structure for antigen binding. WO 2006/@{34467 PCT/ DK2006/ 000073 51 The
anti body fragnents according to the invéention nmay be produced in any

sui t abl e manner own. to,the person skilled in the art. Several ,n crobial
expression syst Ernr‘?ﬁ ar?&é%dya{g?%‘ﬁws FEE Mg\ TS SlyeptiRn Bk RGRRdHoRE, T \AgY
anti blody frs@gamam‘f]anner Bnowri hﬁthlér%aﬂ%mi él@ll‘eﬁdﬁ th@lrti 8evarali mmzoummgr,essignh as
E. coli or yeast has bee escr,i . The fragnepnts can roduced as
Fab o or CasVEGNS MR gty Do Aprgoned RESrskiaRl i e SraBlRA 5 2V
Icankbe gﬁﬂahéﬁ @Edd#gtidri ofkresb hWaEibnélabstQ,rslmh dsyEacdlilodbgelahiehqu)gen qﬁe]ecsptibete

i nker i onbi nation is kno a n sckv._1 ition or, use in
the i nvent i-'gﬁ ﬁ?ﬁ"ﬁe ? &PBr eBroéjHB%%iaﬁ}rﬁ%soPr ?ﬁeFvéorng%H?ﬁS%a“?df hgg gl "5
medi cament ,shewhdhatcoup asd i Yncarobe geseisally inkeddn eltioer drdert hea &etiblegoly-

conmponent, a pharmaceytically- acceptable carrier. 15 As used herein, the
term "phar rP&?ggﬁ ["g%f'l"a"%tb%oéﬁ%%qoé'"'s vk ?ia%8ﬁ¢lvecti on with com positions
or carriers represents that the materials are capable of being adm nistered
to or upon a human or aninmal w thout the production of undesirable

physi ol ogi cal ef- fects such as nausea, dizziness, gastric upset and the
| i ke. 120 Theompesitibas faruse indhe tmyeadioni on t hat contains active ingredients

di ssolved qr dis-.persed therein_ is well understood in the art. n such
conposi ti oﬂg %r%efﬁfrgga?r@%o%@en{s%rtﬁ? ecqn?ﬁogﬁ'f’ﬂbfﬁésus& Ph et "éesoa'l(ﬁtr%r\%ggla
sol uti ons aongidsitien sdonipsisesigineadditiar todine agtien eempohente wepharsakedichly-ns
suitable for_ sol fion or suspension, in liquid prior to use can also be
pr epar ed. ﬁ?geﬁtﬁgﬁgﬁgﬁ'on can al so be enulsified. The active ingredient can
25 be mxed with carriers which are pharnaceutically acceptabl e and

tiive redi ent

conpatible with the . in nd i nmpunt s. sui | Or e in
t he rri% hodgo‘sd‘éiegrt?eﬁpéa’atﬁsti%rﬁ.phggﬂ?(feé‘ﬂ?%@’caé;??&gﬁg 3€eed,s'nfc§b'tﬁ%°>?'8ﬁpv{'®,covvat er,
sal i ne, dexiositi®as ogkatiersoleprezehiaribbt the rmteridls leee capable ohbeingbdmirgstetedr eof .
In additio if desired, the.co siti,on can .cont.aj 1.hor . a ] f
auxiliary L}BtﬁjétugﬂE@sh%ma%n'%Wﬁ%ﬁ g}e %rr?ﬁf'%tlopy?f#&%@eﬁ@%s?hyﬁﬁ?og{# eef'i ng
30 agents dactstshen hs kauseh| dibziesdsapastrit hpsetfahe thd likeness of the active

i ngredient. The conpositions of the present invention can include

phar maceutical | y-acceptable salts of the active conponents therein.
Phar negeut i Tral prepactieptodlal eorsipdditioni that uoetaink eactiex irgrediehts idissolvat tags dis-or ned

e e LA SRR A RO b BB D
sterile injectables either as liquid solutions or suspensions, aqueous or non-aqueous,
however, solid forms suitable for solution, or suspension, in liquid prior to use can
also be prepared. The preparation can also be emulsified. The active ingredient can

25 be mixed with carriers which are pharmaceutically acceptable and compatible with the
active ingredient and in amounts suitable for use in the methods described herein.
Suitable carriers are, for example, water, saline, dextrose, glycerol, ethanol or the like
and combinations thereof. In addition, if desired, the composition can contain minor
amounts of auxiliary substances such as wetting or emulsifying agents, pH-buffering

30 agents and the like which enhance the effectiveness of the active ingredient.

The compositions of the present invention can include pharmaceutically-acceptable
salts of the active components therein. Pharmaceutically acceptable salts include the
acid addition salts (formed with the free amino groups of the polypeptide) that are
35 formed with inorganic acids such as, for example, hydrochloric or phosphoric acids, or



WO 2006/ 084467 PCT/ DK2006/ 000073 52 such organic acids as acetic,
tartaric, mandelic and the like. Salts formed with the free carboxyl
groups cawoabexsks7deri ved from i norgani c bases such aspcir@mk2eoccoopi7’e, So-
di um potassium anmmonium calciumor ferric hydroxides, and such organic
bases as isopropylam ne, trinethylamne, 2-ethylamno ethanol, histidine,

rocaine and the |jke, 5 Pharmaceutically-acceptabl agriers. ar | 1
known it RECPganEaEkisias Aot i umanesliAngite B Sefiamed Jufidie ee
sol utions hdoxpYrb@s At alEBbE defléd fromatishighniomabes silith agGor sxanpigrsedi ent s
and water, or contajn a buffer such as_sodju Qosph te atﬁ%m%%iao- | ogi cal
pH val ue, FHY%iRRRSGIUER ATEBITIYTE, C'%t%fer%b)‘fwag %@aﬁgf‘@) S8S 831 ne.
Still furidipropyRfesusmediyiahfie; 2cathyismmoaitanohHistiimenponainbahtl e el t, as
wel |l as salts sugh 10 as ,scfdi um a%n@ pot assi um%pll( or i dez dg_x rOSE.  of
propyl®ene gl ycol PhaBngcstficalérasceptahls camerars: Welk knoyn jp de art; %fﬁﬁ"&f) ry
COW}JOS! ti om]guia@tarrw@ %Méﬁl@bﬂuéc&ctﬁlddhﬁbh§ﬂ_@f _ccbrlitaiiade)! miatp(rjialsﬁw additiort  thee
excl usion of ,water. Exenplary of such a i onal |iqui ses .
gl ycerin, WE&WSW@”&%@@@%E °5§°@8ﬂ%ﬁ€'fﬁeéa“§? ps S%cﬁﬂarﬂhgséﬁ%?g&gﬁ&% as
E't thy! ol eaf(kﬁ%ica’#?ﬁl \)@J@rpflyﬁ@lbgi@éﬂdaﬁﬁ?ﬁﬁtpotﬂ,&u‘&h@sq:)mpplﬁti—iboﬁened;ss&hgs(Stti_ﬂe a
it-in-par urther including an antibiotic agent, s as, antibiotjcs
sel ect eg fFWH%a?ﬂ?@W%Fﬂﬁr'e(%gﬁna?ﬁn%’r% moke |‘25%§%'-ff§eﬁ§%€§§n‘?’%\ 3 %%l%%s -
noglt KﬂDSi d_%%jsdaamﬁd@]b}j ct@ta%emhbblfxb&i@@, @textgc_téeg eropylene gimltiridwmwm_ ienglycol
azi thromycin) an uor.oqui nol one _antibiotics (ciproflpxacin, ...
| evof | o>r<7}altci‘9¥'i‘?l Qfagr 9IRS diighid GPmHBW‘PrPSo?(anZ6'%(9%%"‘5{&%%PR??%'I NAddgiog o
} nmunost i lmdnattb e &@RRlon o welkeraBxanyplakisieach addigarfabliouis phagpsant glybardt,or s,
or exanpl e

GCSF, or, GVt CSF. The ki t-in-part my be us for .siul - neous,
sequenti al Vﬁget?g'ﬁﬁ"ﬁtsé!cﬁaﬁcﬂg‘%”ts?ﬁ? OlrPr gg’H% eFtﬁ(/%ﬂﬁ%o% %ﬁwtaxeea}%oarng \?I%t%gt es to
phar maceut ig@&mugsiepsi tions useful for practising 25 the nethods descri bed
herei{l. Thus, the invention relates to a pharmaceutical conposition
conpr i ng a pharnmaceutically-acceptable carrier and - an isol ated
pol ypept i derhshégripasfisarmaealsamg @kitdirhpars aqthen netudofy SEntiiibtNCagent,282h
preferably selected fromthe group consisting of SEO | D.NO . D
NO 10, SEQ %SWFE@O%? selegjef! %"N%‘%C?OV%H" @@?%SN&%%%Q?S’&]ég'*célﬁg’gfﬂ;nPSEQ
30 | D NO 1GogBiosioesqr maeslide antigotost (eythrommicant clafth@mycof saazithewoymmces, -
an isol ated pol ynucl eotide conpri,sing a sequence_encodin i yheptide,
- an expr esaé'ﬁdo# QR or@OﬁgﬁQECﬁécgr@@wq@gm&ﬁ%g%r,n%ad[glg?%algoﬂ'ylﬁg%lfi?)ge, or
- a rzgonbigea)tand/drugcloding eeoirtmurastimaiking gept; issth gssajtakines, yiedérons,i de or
said growth factors, for example GCSF or GM-CSF. The kit-in-part may be used for simul-

taneous, sequential or separate administration.

The invention furthermore relates to pharmaceutical compositions useful for practising
25 the methods described herein. Thus, the invention relates to a pharmaceutical
composition comprising a pharmaceutically-acceptable carrier and
- an isolated polypeptide which comprises any of the sequences of SEQ 1D NO:1-
282, preferably selected from the group consisting of SEQ ID NO:16, SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20, and SEQ ID NO:28, most preferably SEQ
30 ID NO:16, or comprises a fragment or variant of any of said sequences,
- anisolated polynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide,
or
- a recombinant virus or recombinant cell comprising said polynucleotide or said

35 expression vector.



35 expression vector. WO 2006/ 084467 PCT/ DK2006/ 000073 53 Furthernore, the
invention relates to a pharmaceutical conposition conprising an antibody
of the i nwenveaussepr ef erably an anti body capabl e of bi ndcom@oguoygept i de
sel ected fromthe group consisting of Q1D NO 16, SEQ ID NO 10, SEQ ID
NO 13, 5 SEQ ID NO 20, SEQ ID NO 26, SEQ ID NO 28 and SEQ I D NO 33, nost
preferably SEQ ID NGO 16, as defined herein and a

pharmaceutical | y-acceptabl e carrier. Polypeptides of the invention
Fragnents @Urthéendréveetingsntidh relates foustgrarmasquicsl, cdnymositiomestmmisingebmt es t o

' oy of - SEkga HOP Inienuon, ey erasyeRe refle o AR EER ke ile Do
]p:gdi ctteg bﬁle&@ﬂifmthé@rbmd&dﬂwn@_of S8EQh® I‘&ﬂ_i)gfi, k2 lDiem©t1|ﬁ), sf&m lmm?:m, e
to T tul PR TN b S s P26 S TR0 46! SERaD KI5 BosrrattEr
fragment s HBED MONDeEss ab ldafinebdibrein me cLliav@aeautivallysadcdptabeuriaas | ess t han
70 or 50 consecutive amno acids, e.g. |less than consecutive 40 am no

acids, such as less than 30 consecutive amno acids, e.g. |less than 25
consecut i viPolypaptides iofishe mwehtias | ess than consecu- tive 20 am no acids in

| engt h. Thgf? for eéﬁnple {ragnents can be 2,3,4,5,6,7,8,9,10,11, 12,13, 14,
15, 16, 17, 18- S ive amino acids in 20 length. In further

pref ero ed embdditherndspecta te iagertioh refatgar fosefragment, preferably erhardigedic foag-nor e,
e.g. 8 or nore, such as 9 or re, . e, q. 8. .C ' ] aci ds
of the cor F'é%’ﬁoﬂﬁ?rﬂj’hfﬁfpﬁqﬁ éﬁgf%ﬁ‘s@qa@hgé%% é@@éd%%g% tq‘ﬁﬁ‘%?@gg‘i’o
fragment s ofo:he-Antigesisitbcamnble pditetsiecvdriove neathous laiwdsn ithe drédteHengtbch as
between 5 a

Detieen 5. BSOS B DBy o OB 20
consi sts ofto theffal-tength polyreptidemiiscoreemigoecideesibie Pre®rdbds srapmantsi0e% i n
6" 2 L SRERRAE od Balb byl b6 ASHE, Bk YEREE 0 GES ELle ot
50% such a&idlsse@(.) tesarthabeonsecytivel 40 amirfvazcid@) ¥ucls as Hesssthee s¥) ¢dnaeculiyeq
e s e e
sequence whiveh 20s 4raime ddidsn ih00BMgthut Thus, e fohaexafple noflta@nwnts asarcobpar S/d
Lo P et bR oI P A% U ARG DL TR B B, >
t han 20% dergyth.llp SwrtHeh arefd@é/embbdiments, Hmgni2bYcomprisss Ger ess suttaas 700%
but nore t %?%0?8,(@.87 8 Brh r%olree,%%?%1 as? 5 otrr?ﬁor]:a,u tla.lg.' II@ ggﬁwrar@e&ys%g&ive amino acids
of the corresponding full-length sequence. Preferred ranges include fragments of be-
tween 5 and 50 consecutive amino acids in length, such as between 5 and 25 con-
secutive amino acids in length, e.g. between 5 and 20 consecutive amino acids in
25 length. Expressed in another way, a fragment consists of a part of an amino-acid se-
quence which is less than 100% in length as compared to the full-length polypeptide.
Preferably, the length of the fragment is less than 99%, such as less than 756%, e.g.
less than 50%, such as less than 25%, e.g. less than 20%, such as less than 15%,
e.g. less than 10% of the length of the full-length polypeptide. In further preferred em-
30 bodiments, the fragment consists of a part of an amino-acid sequence which is less
than 100%, but more than 1% in length as compared to the full-length polypeptide,
such as less than 100% but more than 5%, e.g. less than 100% but more than 10%,
such as less than 100% but more than 20%, e.g. less than 100% but more than 25%,
such as less than 100% but more than 50% of the length of the full-length polypep-
35 tide.



35 tide. WO 2006/ 084467 PCT/ DK2006/ 000073 54 Preferably, fragnents of the
I nvention are surface-exposed in an intact Strep- tococcus pneunoni ae cell
or ot her wel2boonsess7expr essed reconbi nantly therein. SurPchraneeexposare can
be e.g. be determ ned using a nonocl onag anti body specific for said

fragnent, e.g. as described in Singh et %\ (2003) Infect. | nmun.

71:3973-3946. 5 ) referred, ar fra ments whi.ch are c abl e nduci ng
ant i bodi es t hat ﬁ'\'l)afﬁ%é%@% fEomeliy ?ff}h%ms{ RN qrR SHITECSEAPSE @b%b'ﬂ?ci)ﬁg ni ae
cell. This toestche petmbhiaaed!i by otige wel Men@mpsws@edi mmmnﬂbctlderem $si-ng
sai d fragmafnt and subseq ent c{}ara teri tion of

di
i ndi vi dual "8RFPEEEIES C? Prﬁ Uct® e,ngme l{f'ngag AL nsban%ng%qaﬁlﬂ%lfor at .
(2003) | nf egzdid frhgrwi, eblag%égcrﬁﬁéﬁn Sitigtl etral e003 plgfeentisimain, SEQIVH3WB.16 i n

10 clude fragnents mr sin consi sti of . one. or reo he sequences
of SEPI D NES DRSTSEA s whifd e srbnie L ireprng mobasies el 880 FPdignon <
conpri sing cbﬂicallym)im a l|mgct0$&raﬁ®d&$\lﬁwaﬁﬁomad/% B dab m&%&nmédaglrrgnt s
conpri sing or con- SiS ‘ gant (835%8 | saé 1 and/or %gﬁ Nogﬁzg% 2N
fragments cSHSFEPRCEICIaNghantiogdiss 1yings sl 8PS0 294.
15 The f ul ltidnesidgihdbipding é irdiddsal aﬁtllﬁ@sltﬁ)lrﬁlﬁbtbeﬂﬁ% @ aswidskrilees] in8indh eignent s
of the in- yve '8? an pe progy i]nantl ony | _gchni ques
enown i n 1 - opST 8, Bl LS T EE” Bt mba oAt B B Rlo:6 St
COS on0 HEKZAecfeddrsentdcomprisingibr e@isisting 06 end oceblesof thastquenaks oEEEQ 10r
fungal cellgA( SNethods f or terolo 20 S _expression. of

ol ynuct eotiaeelstR B0 2HE. Heseefed Stbhfarts Bauds oa e S prent
purificati coonektitidief SEQAICHO:389 amprgt SE@ID NORI0 Usagngerds cagpdsinqgencen-such
1 oo S48 30 BB Pk ST ol ARy S5 e

i nvention csistingef SEGUIDCNO:20BMdruédriSEQ@ H) Np:2%5 Variants of the invention In
a fur ger mai n aspect, the invention relates to the use of variants of any
of th pol ypeptides set forth in SEQ ID NGO 1-282, preferably SEQ I D NO 16,

or vari ant sThef fulmesmﬂmpnlypemfdeamy&EfQ tmblq»wybeptwedl% metfra‘gmanks ofnth€mEy | D
NG 1- 282, Rre erabl

o e e 2L e Brlugte rebatiety Y OnaTRR el R T art

| east 95% s®ujiablecieost dels carybe mdﬁﬁ@a!ldﬁ s Xe.gaCeio, 38l or MEK2ORaeleatiey- wi t h,
and are int er%lvgld, lhsecl% eﬁjsI teﬁgl ée S O %nggl cells "cjglln 85 used. Methods for heterolo-
20 gous expression of polynucleotide sequences in the cell types listed above and sub-
sequent purification of the produced polypeptides, e.g. using a tag sequence such as
a histidine tag, which may be removed after purification, are well-known to those
skilled in the art. Alternatively, fragments of the invention can be produced syntheti-
cally.
25

Variants of the invention

In a further main aspect, the invention relates to the use of variants of any of the
polypeptides set forth in SEQ ID NO:1-282, preferably SEQ ID NO:16, or variants of
fragments of any of the polypeptides set forth in SEQ ID NO:1-282, preferably SEQ

30 ID NO:16, in a composition for use as a medicament. When used herein, phrases
such as ‘a polypeptide having at least 95% sequence identity to SEQ ID NO:X' are
used interchangeably with, and are intended to be directed to the same subject-
matter as, phrases such as ‘the polypeptide of SEQ ID NO:X and variants thereof,
wherein the variant has at least 95% sequence identity to said sequence.’

35



matter as, phrases such as 'the polypeptide of SEQ ID NO X and vari ants
thereof, wherein the variant has at | east 95% sequence identity to said
sequence.woboo4006/ 084467 PCT/ DK2006/ 000073 55 Vari anrowai®o@bdl y have
at | east 75% sequence identity, for exanple at |east 80% sequence
identity, such as at |east 85% sequence“Ydentity, for exanple at |east 90%
sequence identity, such as at |east 91% sequence identity, such as at | east

92% sequenv@ianteprefargbly fhave eat degstt 5% Sequesice ddanfile feretamnl®i@higasy 80%uch as
at | east 945@0@&;&?@?&@ étﬂ:‘ﬂ”&s‘ étMeaJt %‘.S%eéé%méh@e Rlentit9 ok cRAMPIREAURRES0%

identity, such as at % sequence identity, for exanple at |east 97%
sequence i dafiUEnNsE l@ntﬂh{ aycfate8|%al§@st9%l% S§§'dﬁ]'t9ﬁc‘€e”tﬂbn§qq‘yas ebleask 8411 e 99%
sequence | t P8R! Bice HEREYEIICh aS0AUSIRES4%
identity is Iteg%/emwﬁg Y 118iat(?s‘(]%"ﬂﬁ"n61806@(Péta\rée al %ﬁut hCr%sI GAPWB\qu STFI T, or EASTA

i n t heBW sceamiencessestity cler S&qimﬂlﬁraé leagt QééeselQHP'é%?s'Qe'?“% S%Ql%ﬁg’" &ashgbe 10

gap weights yV NscRRbREREMI thfdad]mga%e
vari ants |ns?/dr?l%ﬁ%§rdléﬁ amﬁﬁllg?é]g(ﬁzlle(;qtslﬁagg?rt%utﬁaons blet V\BZ ‘he r| aﬁﬂ and t he

gi ven ref ereantenpideptiy: foaexampter Ape Sﬁﬁh‘?“c&r'@e@ﬁhyéwﬁ? 9{)’@" PY¥q5 Pons.
Conser vat i v, 4 oS dqidhce 'iﬁéﬁliytlélﬁbféﬂﬁmbéfvﬂh én? ofthd ngﬂltﬁh@r@mmﬁlm ty of

resi dues haV| simlar side chains, For exa am n? cids
having al i pWaFR@Tlél"@iéhQ:M\él?‘?@slnsegq“?lt?ﬁrﬁoﬁ“@r%%gﬁ'éage\/gﬁ %£7loed’§lnﬁ %‘ﬂ i so-
| euci ng; a Fﬁ\t,@,g, Rfs. am no acids having aliphatic-hydroxyl side cha| ns is
serine and ~t n| ne, a group of am no acids having anm de-containing side
chains is asparagine and glutam ne; a group of am no acids having aronmatic

si de chai nSPfe?erPébevrBHaﬁ{sa&'d‘&iver?@ol&idé&‘lélbQﬁn‘ra@ﬁﬂni &neRfePBR A mmra}mnmf)- am no
aci ds having basic side chains Is i ni ne, and histidine;

group of anf¢id sabﬂa@t!qﬁ]a\heﬁ\ye@uﬂmvar@@h@aﬂ A gven defereres; Rlyneptids, of é"laﬁe and

met hi oni ne. L RrehRY E&S},eﬁ%\?@rs\aeéﬂté(tﬁar@mﬂsmét% &ﬂllﬁéidctdlkubﬁﬁtutlgﬁ@dﬁér & e
val i ne-| euci ne-i sol euci ne, Eﬁlj al ani ne- t r osi ne, SI ne- ar ni ne,
fSgLg pgeo

al ani 18- vatheriaterchapoeaiiiy & $ HeYRY g Qﬁ'dg’é’?‘?@ﬁt Borgxamnli )3 8l Phie or

of a fr agrreahlr{ohﬁﬁ@soﬁa\%gg@hdﬁéﬁ& 'é@@ Jr@rrﬁﬁs QfycineealapPby Paipk] Bacite, afagaent
wherein one or nore am no aci ds have been deleted or inserted. Prefe abI y

| ess than 5leusineha ﬁoqib@fsaWﬂ‘é’na%dS Bayjng plirhatichydroyy! side ghalas g 8erne Ay

e.g. only Oﬂﬁe&ﬁﬁeﬁ% Q@hﬁoﬁ%lr@%’bé MG SidelcofRiidside cHalhB&més?par@fln@
pol ypepti de or of ragnent thereof alsq include f

t
pol ypept i de§n"e')9|ui=ﬁ])“'f‘? a@ﬁWsOfrﬁHH'i“? peigs B?V'B%é‘fonﬁ"i‘t&r?é‘?eaf’h%??dis Fﬂ’ﬁaylﬁiaeﬁ‘ﬁ ons
of thegam ngraGhdl HEAHPRRan; BEAFQHbMAAMoGRIdsShaingt Bsid Sidethbies is lysine,

arginine, and histidine; and a group of amino acids having sulfur-containing side
chains is cysteine and methionine. Preferred conservative amino-acids substitution
groups are: valine-leucine-isoleucine, phenylalanine-tyrosine, lysine-arginine, alanine-
valine, and asparagine-glutamine.

25 Variants of a polypeptide or of a fragment thereof also include forms of the
polypeptide or fragment wherein one or more amino acids have been deleted or
inserted. Preferably, less than 5, such as less than 4, e.g. less than 3, such as less
than 2, e.g. only one amino acid has been inserted or deleted. ‘Variants’ of a
polypeptide or of a fragment thereof also include forms of these polypeptides or

30 fragments modified by post-translational modifications of the amino-acid sequence.

Recombinant cells of the invention

In a further main aspect, the invention relates to the use of a recombinant cell

transformed or transfected with a polynucleotide comprising a sequence encoding a
35 polypeptide, said polypeptide comprising a sequence selected from the group



In a further main aspect, the invention relates to the use of a reconbi nant
cell transforned or transfected with a pol ynucl eotide conprising a
sequence wocoah/osgiea 35 pol ypeptide, said pol ypepti de ceopmiRbegpos7sequence
selected fromthe group WO 2006/ 084467 ggtT/ DK2006/ 000073 56 consi sting of
SEQ I D NO 1-282, preferably SEQ ID NO 16, or conprising an antigenic

fragnment or _vari.ant sai d_sequence. Pref ..said recaonbinant cell is
o Eecher | eatisting of SER BN HA B efernbly SE5S B lyButE Bk ppPchans ahtes i or
reduced- f Vi fra@rﬁélﬁeoES@hﬁﬁti chigaudose@vén&egeﬂééf@raw, I saum%mahhm blalctngrargll)
stralns ftor er el ave be cripea | e . g. no t a

v crob. Pat FOYeaTe 100k SoeABatRle ol dnore, BEUSRONEN Senaea fi LS5PaT
291: 577- 582yiruleticatEschbrichia oy(Qé},&bhellarﬁeﬁct | mun.  69: 4969- 4979: \W99/ 49026:

and 03/ 022307 n eren rein a of sui ta |.e Sal nell a
RIS S R T LRI SR e e e S P
47:108- 119) gt ATQDO?vQMa@ob %tﬁ&@@ﬁﬁeﬂ@eﬁﬂdhéw@@ﬁ@)@&) |rEX&nMé@.SMQthS¢Ii tabl e

nventi on A6 SOAPR WOty (RATA gt ieke Ghrneatih SRtk ek 1o

treat or pres®022867 atnﬁaﬁtewmeeuaerpmemmpwg d)frEfLﬁthlieCEE@moaélté/ Sifaifkd agAse

her cof - T BADNERT FepidomniepBrismen el Bl (v Pier T (h & o Peleigaut i o

treat ment aATCErE364Veitidi AECC 5384 8EEtan@ilek of figtabler Ba¢diegtizing areCOTDEt and
Strept 0cocCus %gy\m ae, includ- 20 ing but not Iimted to vaccination,
pr ophyl axi s; X i mruni sati on, passive imuni sation, adm nistration of
anti bodi es, curative treatnent, aneliorating treatnent. In particular,
passive i m*runi sation using antibodies of the invention is a suitable treat-
ment for i nketloxisngdosescof thadnwendionl s. 25 Di agnosti c nmet hods of the

i nventi on The conbi na tion of, bein ur f osed and resent 'n
relatively ﬂi‘%ﬁor@Bﬁ) orﬁ‘uﬁ%ie?tgerl Wog‘é‘fs[? ge esdo &&NhReu %e&e gge;ﬁ? 08859"9“

i dent ibi ed Syemtbaoccuyenemsmhe giiégtions and/arl:dna;ase resulej Somauch asifectianen of
Strept ococcus % BI ae, . al | ow e%dﬂﬁt ec¢| on of this organismw th high
sensitivi ty H?“HBP?“Q?H‘ s R& nain aspect, the invention

relates to a nethod for det ectl ng Streptococcus pneunoni ae or parts

et ool 0 PR BB P TR PRt SRR

ventive treatment and other treatments to combat Streptococcus pneumoniae, includ-

20 ing but not limited to vaccination, prophylaxis, active immunisation, passive immuni-
sation, administration of antibodies, curative treatment, ameliorating treatment. In
particular, passive immunisation using antibodies of the invention is a suitable treat-

ment for immunocompromised individuals.

25 Diagnostic methods of the invention
The combination of being surface-exposed and being present in relatively high copy
numbers in cells also makes the polypeptides identified by the inventors highly suit-
able as targets for detection of Streptococcus pneumoniae, allowing detection of this
organism with high sensitivity.
30
Accordingly, in a further main aspect, the invention relates to a method for detecting
Streptococcus pneumoniae or parts thereof in a sample comprising the steps of
a. contacting said sample with an indicator moiety capable of specifically binding a
polypeptide selected from the group consisting of SEQ ID NO:1-282, preferably
35 selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID



pol ypepti de sel ected fromthe group consisting of SEQ I D NO 1-282,
preferably 35 selected fromthe group consisting of SEQ ID NO 16, SEQ ID
NO 10, SBQol2veBuds006/ 084467 PCT/ DK2006/ 000073 57 NO 1pcT@EQoéddoND320, SEQ
I D NO 26, SEQ I D NO 28 and SEQ I D NG 33 7 DSt preferably SEQ I D NO 16, and
b. determ ning whether a signal has been generated by the indicator noiety,

barts s ther S 19A e aPRp 30 SeAIBMGABRER PG P SER NG 3R BoR g,
preferably speedfeiabil $5Q D ND: m@, and ntact Streptococcus pneunoni ae cel I's. In

f d enbodi t f h d t hi
70" por f or et BEIHERIG Weetbera SB0H r-CEER CaHY ANPYIBE R TOROS IR,

order to inprd@teetm@ezvmmwl §ai¢ i daynpé dxatamt iStieptotbecusappdienerise eargpartse
faeces5 urine, ssue, tissue extract, fluid sanmple or body fluid

sanpl ey such 5@ B ood, plasma, serum sputum or a sanple taken from nose
or 15 IungPreﬁewablpesan@mmtw mﬂleta iss esibie ofsbirdifignqiteferaid)l specifically biadiag,reat
sanple. In agaolégﬁr ect. the |nve ion relates to a nmethod for detecting
St r ept ococcIEC 3'?}% CH%bB‘?U'B%{P?%C ereof in a sanple conprising the step
of analysing a sanple by nass spectrorretry to eval uate the presence and/ or

quantity of, one. or r f the 0 pt.i des..of IDNO =282 in
parti cul ar lgEa'elf r%g%ﬁ.r% §Wb‘°7“63r g&@g #Oﬁﬁ) é@gnos '?\ '8%5% 9 S{q*?e's
sanpl ¢ e. gper&)rrlnbddﬁbtwa@rpltbe dostgting tstepataad the @étemmhatfamr stebe in order to

pol ypept | de to, be dete uch a pre-treatnent may include a
si ze-fracti' é?\f tﬂe Sgpc! (?téf ggﬁ‘? llﬂﬂ’bsent in the sanple. 25 The above net hods

can e.g. be used to di agnose Strept ococcus pneunoni ae infections in an

i ndi vi dual . T relf eCrr g‘o? mssn s of tge bsve (_g ﬂ mg | cat or
noi ety does lﬁ%? BRELANT Bulh "AHGES LIS ZHESUS: 5 %?lﬁgﬁ? cBad FEMPIS QU REH ae
cell. A prefiad sadpreyp@cmés slaod| plawma; aenm,nepueiny, arensansple taﬁendrom:ooqmr orses an

anti body, such an anti vent i on as def i ned her 30 Those
SR PO8Y: UG A RRpRO A i B A PO RelnBR. Slor i & P S " o
clinical d| agnostl c chem stry pr ocedur es in which an indicator noiety can
be used to form re t|on uct stothe
oroont of t RoefE ashent, B i @fibh TRsRisohle mARRCef detting S et 1
a sanpl e. Tinemonlivd er gacesnthbaoy ines sadileseomprizingoitie stereolasatysiriged shepksi n,
the inventi t?ynm'ags Qgetctrometry% evguate the presence and/or quantity of one or more of the
20 polypeptides of SEQ ID NO:1-282, in particular SEQ ID NO:16 and/or SEQ ID NO:20.
In one embodiment, the sample, e.g. a blood sample, is pre-treated to enrich for the
polypeptide(s) to be detected. Such a pre-treatment may include a size-fractionation

of proteins present in the sample.

25 The above methods can e.g. be used fo diagnose Streptococcus pneumoniae
infections in an individual. In preferred embodiments of the above methods, said
indicator moiety does not pass through the membrane of a Streptococcus
pneumoniae cell. A preferred type of said indicator moiety consists of or comprises an
antibody, such as an antibody of the invention as defined herein.

30
Those skilled in the art will understand that there are numerous well known clinical
diagnostic chemistry procedures in which an indicator moiety can be used to form an
binding reaction product whose amount relates to the amount of the ligand, herein
Streptococcus pneumoniae or parts thereof, in a sample. Thus, while exemplary as-

35 say methods are described herein, the invention is not so limited.



WO 2006/ 084467 PCT/ DK2006/ 000073 58 The present invention also relates to

a di agnostic system preferably in kit form for assaying for the

pr esence,weandogusefser abl y al so the anount, of Streptococ®us/nKees/000mai ae in

a biological sanple. Methods for the prggaration of diagnostic kits have 5
e.g. been described in US 5,470,958 and Teferences therein. The diagnostic

systemincludes, in an anount sufficient to performat |east one assay, an
i ndi cator noiety according to the present invention, preferably as a

separ at el y prRep@gest inetgion talsoaihtemioea piigfhestaosysteth Sprefersdly uckit s, far use.
Pack- aged refers_to,the use

of sol i trjx or terial ,such as gl ass,
plastic (e.3F52VipiYr 108 %?W@n@?d%@f?ﬁaﬁﬁﬁoe%& %PO‘%& 9/{: FeRiorcays pB%b‘er ,
foil andf t hﬁoﬂliéé(% @&ﬂ@l_bbi@aloéa_dimé.dggggds\/}féﬂﬁh@ ;ir'epiiadticbri ot a&ggﬁsticndﬁsda%@r
moi ety_of the present inventi S r exanple. a package can be a
gl ass Vi al & e(‘c?'eéﬁﬁ‘ﬁegi'ﬂl‘tﬁgﬁ?% 'Eﬂj'éﬁ%?rﬂ‘?eést 8% contenplated | abel | ed
i ndi cat or noi ety THee@iagmdstio Bystem intludes) ihanaamburit Gufficknt i pérormedt lebst whi ch
m- crogramquantities of a contte Iaé.ed i ﬁi cat or, noi et hasf been
oper at | vel yPTi FiSabgan Idicgtoi oIy akeaioitg g dhe presgnt. Kyaia. HOTRRRE A% 2a
TRy A i eos S 4uPinghtabogipoaling b rreiaeg
par aneter AR TS RoedR 1SSl BATE OF reteiel Gt S8 HAoSaETE e HRoY-
adm xegl, rreétn%@i?rmq/ptdpg;%npeﬂip@@egﬁbbﬂateig;pf@gerémir ameaikadﬂpngd%lelbﬂaolding )
tenperature,. buffer. conditigns and. the like. I n post_e i nents, the
di agnosti ¢ ‘WM Wéh’ﬂﬁiﬁ‘gt"éﬁ?%?r pﬂéyppfetggrﬁreﬁ{gérmepg&p. iy %agxg@p%, Bart of
Lhe 1 or Matign ot Do T emct anComsl ot Cont s nna a0 LB 6atar ol ocy
com ' ol exedatser iSyigaE wobi. SRErPu il it b6 TSR A A iy any
of the se Z&ograangesntitiés SEQ dobteipidte@ Glicatol mbicty hasbeanbpérativedp blfixeuch
| abel el ves in.clinical diagnostic chem stry. The

th |-k :

| abel ﬁ? ﬁéeﬁaﬁ@ﬁﬁ%ﬁ" B@@g‘? F?Rﬂ%gesm‘”i}émd"l‘ga%ﬁ%q g agent that chenically binds
E 3 a)nt i ?gdit es or mr;igti&n& M’rmbﬂmypidalmtnu{ublte@ tdmgrblés ex;ﬁreﬁfmrafdléha;mltg:me?rre

e at_is use i mmunof | uor escen racer. Suita or escen
[ abel 1 ng. AGEHE SEPGEER P (6 AB IS0 RS 2SKNMA0OR KPS ELHoT o d0B ARG FI O
f |h:JOI‘ _ez cei( rSArnN%nﬁ@ io?¢?agﬁnetaﬁ6:s'5ﬁ)pée t&bei mﬁih?dkmmm?wmqjsrgécr?melsu frenyl
chl ori de et r.an r hodam ne,_ i sot hi.ocyan . , |issam ne,
r hodam ne @&?@%ﬁl?ﬂﬁ&fﬂmﬁkifﬁgo‘?msr%‘ﬁ% r §&?Q'€°"éﬂ'§rtﬁ%§ll§1‘pl es of suitable
fluorggcent materials include unbelliferone, dichlorotriaz- inylamne

fl uorescei n, dansyl, Qo or06 G BRERS A AaBshdl B WhdBrosBuf RRHIL | O

include as a part of the indicator moiety, a label or indicating means capable of signal-
ling the formation of a binding reaction complex containing an indicator moiety com-
plexed with the preselected ligand (i.e. a polypeptide comprising any of the se-

25 quences of SEQ ID NO:1-282 and/or a fragment thereof). Such labels are themselves
well-known in clinical diagnostic chemistry.

The labelling means can be a fluorescent labelling agent that chemically
binds to antibodies or antigens without denaturing them to form a fluorochrome (dye)
that is a useful immunofluorescent tracer. Suitable fluorescent labelling agents are

30 fluorochromes such as fluorescein isocyanate (FIC), fluorescein isothiocyante (FITC),
5-dimethylamine-1-naphthalenesulfonyl chloride (DANSC), tetramethylrhodamine
isothiocyanate (TRITC), lissamine, rhodamine 8200 sulphonyl chloride (RB 200 SC).
Other examples of suitable fluorescent materials include umbelliferone, dichiorotriaz-
inylamine fluorescein, dansyl chioride or phycoerythrin and the like. A description of

35 immunofluorescence analysis techniques is found in Deluca, "Immunofluorescence



35 i mmunof | uorescence analysis techniques is found in DelLuca,
"1 munof | uorescence WO 2006/ 084467 PCT/ DK2006/ 000073 59 Anal ysis", in
Ant i body wWe 2a06lB®d6; Marchal onis, et al., eds., John WI| e¢T®K300v:000478d. ,
pp. 189-231 (1982). Radioactive el enmentg,can be useful as |abelling agents.
An exenpl ary radio- |abeling agent is a'radioactive el ement that produces
ToaL 1251 KA Ao s dpoh SRR b Efnetorty RSy Lid o
em ssi on- prgslugpEB1r(dgBNact i ve el ement indicating groups. Particularly
preferred is 1251'3 Anot her gro of usefull Iaﬁ Hﬁien nmeans are those
el ements such as i@ac}ugge%wrﬁ%aaq@q\luﬁy&?lﬁé ?&‘é@s'g}ﬂ ?X%?Wf%ﬁ%ﬁ or
bet a em tt elabelinguadentds 'a taabactive Blelidnt Eudnqn*rosbuuiagdmaady mésgm%. rméerials
includge 1311 10 .and, 35S DPetection using anti bodi,e$sCcan, 4N O r
enbodi Rrent sTeBE W HEMSelVgs ST IRmME ¥y SUHLESint ¥ body Lot HEF repre-
det ect abl e saribsdr@nciass snicgamaarrayemigsien-pmdnrcmﬁt l‘mc;activqgreqnmel ntaindigafrgescent
materials, or a biolun nescent tekial ., Exa es. o iLtabl e enzynes
el ude hor SerEe RSl PSS £ Anatish et oheeth i alpd mEdte piase.
15 or acet yhobollonestesase as €3G N e80adnds INt whick thsrasdiinad emitgrositions 00m| exes
mteri al i rETRGBUeTr R G R Pet SIe Ot raledE oLt e Cae
| uci f d0ase, andiE8ferin, and ae- quorin. In preferred enbodi nents, the

i ndi cating group is_an enzyne,.such as horse- 20 radish rgxidase (HRP) or
gl ucose oxi dase. q)%tegt&rhu% @'gt'%ﬁlﬁs&a{‘h'g Oﬁﬁ?rn%?lb Iments; bg%'ﬁﬁgg}’(?éﬁ' is an
enzyme suchpling thiREntiodyl tu costhepeidatable sautidiantemichrasageatzynay, @ prosthetio ed to
has. for mod. S8HERE BT SRkt & P s PRG0S hy SBULR BorUeRke and
an oxi - datemaymayénglude hoiseradishgieraddatiea alkaliiee poshhaase Abetadidctasitaise,
reage useful with. 2 | ucose oxi dase .. . .
50 T no- ol sevibibippoletes ARamEe Stk wReibetic P SREPIeRR MRS

| abel s, i . eStrémbadihibingincdndpavigiptidtindes examipleast antimbedcats matsriatahdluddenown
in the art._ Eor .instance roteins can be, | abel l,ed by netabalic

o pora | BT SPAEF o EELS R ma%glakmnﬁ@dgﬂvﬁiéﬁozwcgg%@daawz h
conponent iqudrine cul ture nedi um ee, for exanple, r - :
Enzyrol ., 73:3-4 1), The techni,ques of 30 protein _conjugation or
coupling thr oughqg(&} ?9%%(%%8"'1‘05?1'&%”6%5’7 '85’8@&9 %(ng ann[ PNy P h %Splb?rls‘%'abl e.
See, ROr exadisheerdvidasesdiRP)et ghlcose Bridask. Id suthmases| wherd/dhe pnciugdiidi- 7: 7-
313 455938)5 &%ﬂ&%lrtlaupeits a%l énzgl%wgefssdi)ch%sq-tiﬁlg %‘r g?ﬂ:cggeg 6)%83%3, %%gitigha§ 'reggetn'ts ype‘

, , required to visualise the fact that a indicator-moiety/ligand complex (immunoreactant)

has formed. Such additional reagents for HRP include hydrogen peroxide and an oxi-
dation dye precursor such as diaminobenzidine. An additional reagent useful with
25 glucose oxidase is 2,2'-amino-di-(3-ethyl-benzthiazoline-G-sulfonic acid).

The linking of labels, i.e. labelling of polypeptides such as antibodies, is well
known in the art. For instance, proteins can be labelled by metabolic incorporation of
radioisotope-containing amino acids provided as a component in the culture medium.
See, for example, Galfre et al., Meth. Enzymol., 73:3-46 (1981). The techniques of

30 protein conjugation or coupling through activated functional groups are particularly
applicable. See, for example, Aurameas, et al., Scand. J. Immunol., Vol. 8 Suppl. 7:7-
23 (1978), Rodwell et al. (1984) Biotech. 3:889-894, and U.S. Pat. No. 4,493,795.

Various diagnostic assays employing the above indicator moieties can be set

up to test samples for Streptococcus pneumoniae. Exemplary assays are described
35 in detail in Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring



Vari ous di agnostic assays enpl oying the above indicator noieties can be set
up to test sanples for Streptococcus pneunoni ae. Exenplary assays are
descri bedwoboa/as4bet ai | in Anti bodi es: A Laboratory Manwealr/prdasdmes7and Lane
(eds.), Cold Spring WO 2006/ 084467 PCT/ DK2006/ 000073 60 Harbor Laboratory
Press, 1988. Representative exanples of "Ssuch assays i ncl ude:

countercurrent inmmuno-el ectropharesis (Cl EP), radi,.oi noassays, . i

radi oi munotiafhoedepprairy Siess, égﬁ§n%9PTe%R%@ﬁquﬁﬁ%p|§8%Pﬁf§§ s INEldPsA) |
szt er ndb! Oﬁo@ﬁér@b(ﬁent_ iﬁ@ﬁuﬁ&&éctﬁ)%gabégis '(CL‘I_E'PEJ kddiimmunoaseaes,i tadoimasmey s,

and sandwi ch assays, immunosti ck i psti as S| t apeous

i mmunoassayBec| cﬁ?@ﬁﬁ'%@gﬂm@"a’?gaﬂ%"? ag§a}¥ﬁﬁﬁﬁﬁﬁ)t¥\/§{ea%g§ggg§p§/§, | at ex
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al t _hgug_h ot Bﬁénﬁggdétﬁ)uﬁig t&ﬁ solid pbrfel elmlm ap@hziyﬁmbdimgﬁn qoehipﬁ}agﬁm;/ c§ujuh as
anti bodi es, can be used, that._are we nown. t o those. ski in.the art.
et Bt} @5irpeiast ot aUatodhgaiouh ol FRisER e STt n SbePPrar 8t BRgh o
wat er i nsol yphbpplrableitd theipiesefitemethods -Thuskiedsottexémbodimeats| ablirelicator rdeir t he
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nitrocel | ul 6%@-3038 rﬂ%f"éﬁy baé%éff%%g'?”é GBPREOUY Hbec%flgx agtwli'g%sd[g'gr pogar &L or
t ubes,2pl at esixafiort Bsplieablk o Polypeplidaspbidie s pIntb@liss) danase usdtbthat asdeell r om
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the multi va|kaﬂw5?%%°aﬁ¥%zﬁ%4 'B‘othﬁ a@o@?eﬁ%s @s’?%f"&‘%s ar %%%WSEEﬁ%H’m&hg&r&t hi s
i nvention t Gueh efBerdlrel wganiasolublbeinebycliide thiergossAinked dextran available un-

der the trademark SEPHADEX from Pharmacia Fine Chemicals (Piscataway, N.J.);

agarose; beads of polystyrene beads about 1 micron to about 5 millimetres in diame-

25 ter available from Abbott Laboratories of North Chicago, lll.; polyvinyl chloride, poly-
styrene, cross-linked polyacrylamide, nitrocellulose- or nylon-based webs such as
sheets, strips or paddles; or tubes, plates or the wells of a microtiter plate such as
those made from polystyrene or polyvinylchloride.

A further diagnostic method may utilise the multivalency of an antibody com-

30 position of one embodiment of this invention to cross-link ligands, thereby forming an
aggregation of multiple ligands and polypeptides, producing a precipitable aggregate.
This embodiment is comparable to the well known methods of immune precipitation.
This embodiment comprises the steps of admixing a sample with a composition com-
prising an antibody of this invention to form a binding admixture under binding condi-

35 tions, followed by a separation step to isolate the formed binding complexes. Typi-



aggregation of nmultiple |ligands and pol ypepti des, producing a precipitable
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separation step to isolate the r med .bi ndi n | exes. Typi WO
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cont act i ng Surhtnhéhbysapy beeicoherhicaboresell-basédh a put ati ve bi ndi ng partner,
and c. determ ning whether said putative binding partner is capable of
binding to said 30 polypeptide or fragnment. In a preferred enbodi nent,
sai d put at iBiecHzinfichl rgetisist ner i s a host-derived nol ecul e.

In a main aspect, the invention relates to a method for identifying a binding partner of
20 a polypeptide selected from the group consisting of SEQ ID NO:1-282, or a fragment
thereof, comprising the steps of
a. providing a polypeptide selected from the group consisting of SEQ ID NO:1-282
preferably selected from the group consisting of SEQ D NO:16, SEQ ID NO:10,
SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID
25 NO:33, most preferably SEQ ID NO:16,
or
a fragment thereof,
b. contacting said polypeptide or fragment with a putative binding partner, and
c. determining whether said putative binding partner is capable of binding to said
30 polypeptide or fragment.
In a preferred embodiment, said putative binding partner is a host-derived molecule.

In further preferred embodiments of the method, the polypeptide or fragment thereof
is provided immobilised on a solid support, such as e.g. a column or microtiter plate,
35 and, after the contacting step, it is determined whether or not the putative binding



In further preferred enbodi nents of the nethod, the pol ypeptide or fragnent
thereof 1is provided imobilised on a solid support, such as e.g. a colum
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subsequent analysis by mass spectrometry, or by any other technique known in the

art.

or

If the binding partner of a surface-located polypeptide of a pathogenic

25 organism is a host-derived molecule, then such an interaction between the surface-

located polypeptide ahd the host may be important for the virulence of the bacterium.

Compounds that interfere with the interaction of the surface-located polypeptide and

the host-derived binding partner may thus be suitable for prevention or treatment of

Streptococcus pneumoniae infections. Accordingly, another method of the invention

30 relates to a method of identifying an inhibitor of the interaction of any of the surface-

located Streptococcus pneumoniae polypeptides of SEQ ID NO:1-282 with a host-
derived binding partner comprising the steps of:

a. providing any of the polypeptides of SEQ ID NO:1-282, preferably selected from

the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID



derived binding partner conprising the steps of: a. providing any of the
pol ypeptides of SEQ I D NO 1-282, preferably selected from the group

consi sti nyoahosBBQe7D NO 16, SEQ I D NO 10, SEQ | D NO 13, pEE@K2B0600073

2006/ 084467 PCT/ DK2006/ 000073 63 NO 206 SEQ I D NG 26, SEQ ID NO 28 and SEQ
I D NO 33, nost preferably SEQ 1D NO 16 a fragnent thereof,

providing a h e rt t|de %ﬁ% fled as
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repeated for mfplpwtalk/eirmltﬁﬁorpmad ineadtioh| bi tors. 20 Of particul ar interest

are bindi ng, partne nhi bi t a surf ce | ocat ed
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or anyl0type ofof saitiipatatioé othstat,cal or cellular activity, preferably
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by Szymanskeé. ailetbrvhtrrm whaipef t’t&%ﬁbengﬂfﬁoﬂ théemtdlnd om’aldlbolyﬁéptﬁié&& -safti’Hostd N
preferred enbg s of t%_e abo CI‘I i.och met hods,. t he

bi ndi ng bet we ”Y Btdw& r}?éirrta 8mt 8p r'? 48 qe c%ﬁ SOMpRIegaptRle or
fragment thereafitingesonstdpssoci at i on constant or Kd of less than 5 X 10-6M

h | th 5 X 10-7 h | th
050, 38,255, LU et 580,85 BB SO oo
5 X 10"9M eamsparaseritesh bthen e’hﬁonIMter&s gstebediSmbtnadfe performiddl’ bOMddiridr theas
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repeated for a plurality of putative inhibitors.

20 Of particular interest are binding partners that inhibit an activity of a surface-located
polypeptide. Such activity may be enzymatic activity, transport activity, or any type of
other biochemical or cellular activity, preferably enzymatic activity.

Preferred host-derived binding partners are host polypeptides and host lipids.
Binding may e.g. be determined as described by Szymanski and Armstrong (1996)

25 Infect. Immun. 64:3467-3474.

In preferred embodiments of the above described biochemical methods, the
binding between the binding partner and the surface-located polypeptide or fragment
thereof has a dissociation constant or Kd of less than 5 X 10®M, such as less than 10°
°M, e.g. less than 5 X 107M, such as less than 107M, e.g. less than 5 X 10M, such

30 as less than 108M, e.g. less than 5 X 10°M, such as less than 10°M, e.g. less than 5
X 10™°M, such as less than 107'°M, e.g. less than 5 X 10°"'M, such as less than 10"
"M, e.g. less than 5 X 107"2M, such as less than 10""?M. Dissociation constants can
e.g. be determined by surface plasmon resonance analysis.

35 Cell-based methods




11M e.g. less than 5 X 10-12M such as |ess than 10-12M Di ssoci ation
constants can e.g. be determ ned by surface plasnon resonance anal ysis. 35
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Preferably, the method is a screening method wherein the procedure is repeated for a
20 plurality of putative antibacterial compounds. Preferred putative antibacterial
compounds are ones that do not pass through the membrane of a wild-type

Streptococcus pneumoniae cell.

The rationale behind this approach is that a cell with a lower level of the surface-

25 located polypeptide will exhibit increased sensitivity to cytotoxic compounds, allowing
identification of antibacterial compounds with low potency that are missed when using
wild-type cells for the assay. Compounds identified by this method will be often need
to be modified in order to improve potency. This can be done by chemical
modification.

30
Inhibition of the activity of a surface-located polypeptide may affect the viability (i.e.

survival, growth and/or proliferation) of the bacterium. Of particular interest is
inhibition of surface-located polypeptides that are essential for viability of
Streptococcus pneumoniae. Methods for testing essentiality of a Streptococcus
35 pneumoniae gene have been described in the prior art, e.g. in Chan et al. (2002) J.
Bacteriol 185:2051-2058 and Thanassi et al. (2002) Nucleic Acid Res. 30:3152-31-62.



i nhibition of surface-Ilocated pol ypeptides that are essential for viability
of Streptococcus pneunoni ae. Methods for testing essentiality of a

St r ept ocosousocdB44sneunoni ae gene have been descri bed i npPCi®KIcOOEEt, €. g.
in Chan et al. (2002) J. Bacteriol 185:2051-2058 and Thanassi et al.
(2002) Nucleic Acid Res. 30:3152-31-62. 2006/ 084467 PCT/ DK2006/ 000073
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The rationale behind this approach is that the viability of a cell with a lower activity of
the essential polypeptide will be more affected by an inhibitor of the polypeptide than
the viability of the cell with a higher level. If the two cells are differently affected, this is

25 an indication that the inhibitor acts on the target or at least in the same biochemical
pathway.

In some embodiments of the method, the two cells with different activity of the
polypeptide of interest are a wild-type cell (or other cell with wild-type activity of the
30 gene of interest) and a sensitised cell with a reduced activity of the polypeptide of
interest. In some embodiments, the different or reduced level in the sensitised cell
can be a different or reduced expression level of the gene of interest (resulting in a
different or reduced copy number of the polypeptide). This can be accomplished by
putting the gene under control of a regulatable promoter or by regulatable expression
35 of an antisense RNA which inhibits translation of an mRNA encoding the essential
polypeptide. In other embodiments, the different or reduced aciivity can be a different



different or reduced copy nunber of the polypeptide). This can be
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translation of an nMRNA encodi ng the essential polypeptide. In other
enbodi nents, the different or reduced activity can be a different WO

2006/ 084467 PCT 006/.00 6 or, reduced activity of the pol ypeptide of
interest, e°g’ %D%FBP‘gyrﬂ?qg? P8 pe%tlﬁj@ho’cdgteées“’t%ﬁp@l‘%l QPdNdiaHas. tﬁUVg as a

mut at i on. StenpEvhteressersitiod ngeaeinat i ng sensiti sed bacterial cells and of
using these in screening 5 for inhibitors have been described in WO
02/077183. Sensitised cells nmay be obtained by growi ng a

conditi ona:c Saitgie 88y bf g’;‘éﬂee@tr?meﬁl%d)ﬁﬁﬂéﬁwlc@& and Qﬁﬁsmgtsﬁégé th édé'ec{;ﬂ?ﬁb
resenge o entration o ucer or or other conditions

\%. ch Provi ffg RE@V@I E%‘fe eﬁ%n%esﬁ?q% %Qqﬁglbgz ForSensitiseri eallsymayibg ty

such Ej hat tbbtalnpdeb}e@cc];ﬂmng abfgﬁdlimﬁqe@feﬁﬁeSSIgM@Eéﬁ?éﬁdﬁ@?@%éuﬁomae mu’%an% N

rat e- det er tep for viabili e sub- 1 et ha expre55|on 0 e

t ar get geng‘L' %H%@ 'Ff@ﬁe'?cr‘?a? %F%nv&eﬁtr? ‘PJflf‘?j‘(')‘??r 05 TeRreps Y othgs siondifigns such

as at | eastwabprrO\Bge?/@ leved .of at gér@a@"od@dwugtgga%r ﬁaﬁbrlﬁ&le?dlh %géﬁ tha?lﬂ‘ili?lt o

75% e.g. a st east 0 anaqt her odi nent_o e

cel (I) - baged re§§€ q}s(ﬁgcep?ﬂgsg‘ﬁgc%o&pgﬁ?msﬁ a rgt@ngqt@rfrg@ag 3?5’ feryipkility, Ehe

obt ai réd bysmtetélthal exqmesmon biethb eargbt gatiel ma% Ve @Dcfatﬁ@@bmﬂlﬁﬂidrﬁiﬁtldrﬁglatt 1Mt f or

bacterial v t, mut.at.i o uch a re-sensitive

nut at i on, é 10/ %oﬁ%bea%t ?atdgastéb&w 380758@1 aié?%Si agg %O? ehieast

t enper at ur eaﬂlmﬁ\mé%ne@at lepstratiys Suvie agatieastsrs.cti ve tenperatures produces
cells with reduced activity of the gene product. It will be appreciated
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with the conditional-expression approach. In this combined approach, cells are
created in which there is a temperature-sensitive mutation in the gene of interest and
in which this gene is also conditionally-expressed.
25
When screening for inhibitors of an essential polypeptide, growth inhibition can be
measured by directly comparing the amount of growth, measured by the optical
density of the culture relative to uninoculated growth medium, in an experimental
sample with that of a control sample. Alternative methods for assaying cell
30 proliferation include measuring green fluorescent protein (GFP) reporter construct
emissions, various enzymatic activity assays, and other methods well known in the
art. Other parameters used to measure viability include e.g. colony forming units. The
above method may be performed in solid phase, liquid phase, a combination of the
two preceding media, or in vivo. Multiple compounds may be transferred to agar
35 plates and simultaneously tested using automated and semi-automated equipment.



art. O her paraneters used to neasure viability include e.g. colony formng
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a surface-located, Dol Y ReRL I 08 ) SSndhtnd of SEQ ID NO:16, SEQ ID NO:10, SEQ ID
20 NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most
preferably SEQ ID NO:16
wherein one cell contains a substantially wild-type copy number of said
polypeptide and the other cell contains higher than wild-type copy number of said
polypeptide,
25 b. determining the sensitivity of said cells to a putative inhibitor, for instance by a
growth assay, and
c. determining whether or not said two cells are differently affected by the presence
of said putative inhibitor.
Overexpression may be achieved using strong promoters or by introducing multiple
30 copies of the structural gene for a surface-located polypeptide. As also
overexpression of polypeptides that are not the cellular target of an inhibitor can make
cells resistance to an inhibitor, inhibition of the target polypeptide of interest by a
putative inhibitor will need to be verified by other means, such as e.g. a biochemical
assay.



over expressi on of polypeptides that are not the cellular target of an
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verified by other nmeans, such as e.g. a ?iochenical assay. WD 2006/ 084467
PCT/ DK2006/ 000073 68 In addition to inﬁ bitors of a biochem cal or other

cellular activjty qf .a.surface-] ocated 0 eptide, the cellular nmethods
descri bed 2B '%’530 Hg"kﬂ]@&j&f% b|°8§?1’?|°?&/°'£?§}?%‘8%ﬁ*‘5?r apiily of afiElacefpsated

expr efSS' on patyed ﬁti@é, the b@ruﬂaf?'fmeth’didi deé,Ieﬁl%dIat]bcdv% déglh)é nugégﬁﬂdenﬁyg?m %unds f
interferin t ene requl ation. n preferr enbodi nents” o e any o
the cell - bgtg\é\fd[ed(')'ge B?%@ﬁ%ﬁ??ﬁ%ﬂ ?er}‘S{ ﬁBasta?g(?ﬁ ang ﬁ’tﬁ’f% 5 RERNBUPRSR: §et PYor

i nhi bi t or s, intchferingiviibdehsragatiened for a plurality of candi date conpounds.
10 In a further aspect, the invention relates to the nutant Streptococcus

pneunoni ae strains used in the cell-based nethods described herein, such
als st (r]I ai nz lhr;?crﬁte'rreb etrﬂibbt ldirg?ﬂe oeﬁcmdhwlgf tHaaecawésalaegi Ei{é@ﬁ@(ﬂicamtn&%aé E[f&e_ i's
aced un e control of a er ol ggous requl at abl e pronoter, strains
Earryi ng tgfrf%j - PIANGS BALRSTS X Qﬁltbétp'?s tﬂ? mf’&@gs'ﬁr'fezﬁ’@@t-epg@ét%cl’lura"ty of
pol ypept i desandiiate edmpoungs.over expressi ng the surface-|ocated 15
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polypeptides, such as any of the polypeptides of SEQ ID NO:1-282 include
suppression of gene expression using specific antisense molecules, such antisense

20 RNA or DNA, and using ribozyme molecules specific for mRNA encoding the
essential surface-located polypeptides.



10 purified and used to immunise mce to verify immunogenicity of the
antigens. The immunised mce are used in challenge studies in which the
m ce are wbablsisgesd with Strept ococcus pneum)ni ae and promERbécoEgdai nst

di sease and/or death is nonitored. 15 Si x-weeks-old BALB/c mce were
housed under speC|f|c pat hogen-free con tions and given sterile food and
water ad |i acteria: Escherichia coli ToplO0 (Invitrogen) was used

as the host B'r“p‘b tine plasmd cloning. 20 Recombinant proteins were

expressed in E. coli BL21/(DE3) (lnvitrogen.). E. coli were cultured in
Luria broth_suppl emented with antibiotics. Virulent S. pneunoniae strain
D39 (serotyﬁi’ 9urchased by Dr. M Tronbe, CICT, Toul ouse, France) was
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Enzymatic digestion was allowed to proceed for 1-2 h at 37C. The intact

protoplasts were renoved by centrifugation at 7,000 x g for 15 min. The
super nat ant s col- lected, acetone precipitated and anal ysed usi ng nass
spectromnetr '%%sed tech- ni gues. 5 High pH elution of surface proteins.
Bact erfisa weBix-@eeksrold BALBIhice averé hooskoagaier spedifiogsathduinvies cofditioh®afBS

contai ning 20% s e | et by centrifugation at 6000g for 10
m nut es. Thg'vﬁglsféé'{ @8@ ‘Sg‘%ﬁeﬁ Eg""pn PBS cont ai ni ng 20% sucrose and
centrifuged again as above. Then bacteria were resuspended in 2 nl of 50 niM
gl yci ne- Na Fé@? 12) containing 20% sucrose per plate. Al kali extraction of

cell sur rot eins was allowed to proceed for 30 m nutes at room
t enper at ur eE\smdmcgemdlia' op10 (Invitrogen) was used as the host for routine plasmid cloning.

20 Recombinant proteins were expressed in E. coliBL21/(DE3) (Invitrogen.). E. coli were
cultured in Luria broth supplemented with antibiotics. Virulent S. pneumoniae strain
D39 (serotype 2, purchased by Dr. M. Trombe, CICT, Toulouse, France) was used for
proteomics, challenge experiments and as a source of genomic DNA for PCR amplifi-
cation experiments. Clinical isolates of S. pneumoniae, including 40 serotypes re-

25 sponsible for the majority of pneumococcal infections were selected and purchased
from the WHO Collaborating Centre for Reference and Research on Pneumococci in
Copenhagen, Denmark. S. pneumoniae were routinely grown on blood agar plates
(Difco).

30 Isolation of S. pneumoniae cell envelope fraction:
Mutanolysin digestion of pneumococcal cell wall. Bacteria were grown overnight on
blood agar plates, harvested into phosphate-buffered saline (PBS) containing 20%
sucrose and pelleted by centrifugation at 6000g for 10 minutes. The pellet was resus-
pended in 0.5 ml of osmotic digestion buffer (20% sucrose in 20 mM Tris-HCI, pH 7.0,
35 10 mM MgCl,, protease inhibitor cocktail and 100 U/ml mutanolysin (Sigma) per plate.



shaki ng. The suspensi on was centrifuged at 15,0009 for 20 mn, the
supernatant was collected, adjusted to pH7 with 1 MHCI, acetone
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system (I nv ApFtateBiEgiPiget i@ 8nAsRIL ISR JUPSR §PRFIEAMEINe PERad taghst em
In brief: Fhigtis.di mension runs were perfornmed on either 7 cmor 24 cm pre-
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focusi g ZSFQQBEPéﬁy((’mggﬁ%CBiQfQH@n 2Gieria NS ArRYN (YNt R bieae a9k ' s
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strips: 800 24 cm strinps: 000Vh. The sec di nensj on was per
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r ot eom cs : - ,_an ots fo ss_ spec .anal ysis were picke

usi ng the EP'%’Léh‘F‘\}s & Sugpension “f’?so?ﬁnifﬁﬁg%ﬁtn{sa far 25 g %ﬁéu?ﬂﬁﬁf@%‘f"% er

i nstruct i onsolleBprel blijusteprtotot N withot &M MET exceRdk-médkitled and aphigssiby A-D

MIli-Qwate ese ugs were washed in 50mM NHAHCG3 / 50%

r. | %5 ﬁel .gl
et hanol and 2B RYPEERFIRPIOEEEha WO 2006/ 084467 PCT/ DK2006/ 000073 71 tion
in 96% et hanol . Reduction and al kyl ati on was performed by incubating in

reduc-,.ing solutian (10 DIT. 50 mM NHAHCO3) at 56C fol | owed by a room

t enper &t ur egurﬁﬁﬁﬁé‘?ﬁgﬂh'w'%ﬂﬂrﬁti on solution (55 nM i odoacet am de, 50 nM
NH4]IC-|CCB) di nT_hhe:onﬁmxlﬁmix'tlixgg_cﬁ)Sp@d)t_ems Qi'b]’sawahS iaﬂ’@‘ ﬁmﬁ_c;d@smléds@hi Wik mgé]gséqh}s}nl
perforned prior to the [ tion ul trypsin sol ution .5 ng/u
Promega try ?%C?rﬁplgﬁ'eﬂ%mﬁﬁ%,s aj @é%%f‘@ﬁ%@?&é%met%e?ﬁ %ékjf’aa%q ﬁg@hal
amount of segy,UD ¢al basdbstedtegysandihisalution digretistchtegynd t he di gests were

i ncubat ed overnight at 37C. Trifluoroacetic acid was added to the
overni ght digest followed by incubation with shaking. Parts of the extract

were @ed i B-DVhb/DaséDstrpepy (2B gemgAL Di-TQEMDA) NTwe-diineribnig &l elcttopH&k-
anal ysi s ( Ulsigrv?a]csl p?é(rforr%re léﬁﬁengr! %h%nét?asn’ DaqF rzrrs?/g%)m ?Anrgel:[shaempBelgskc_iéricseg)sor on
the Novex NuPage system (Invitrogen) according to the manual provided with the gel
system. In brief: First dimension runs were performed on either 7 cm or 24 cm pre-
cast IPG strips (pH range 3-10 or 4-7) using the Ettan IPGphor isoelectric focusing
25 system (Amersham Biosciences) according to the manufacturer’s instructions. Isofo-
cusing was performed at the following conditions: 7 cm strips: 8000 Vh, 24 cm strips:
52000Vh. The second dimension was performed using pre-cast 12.5 % gels (Amer-
sham Biosciences) at 5W per gel for 15 min then total 170 W for 4-6 hours for 24 cm
strips. The 7 cm strips were run on the Novex NuPage system (Invitrogen) using pre-
30 cast 4-12% gels (Invitrogen) at 200 volts for 40 minutes. Gels were silver stained ac-
cording to a modified method described originally by Mortz et al. (2001) Proteomics
1(11), 1359-1363, and spots for mass spec analysis were picked using the Ettan Spot
Picker from Amersham according to the manufacturer instructions.
Specific protein spots were spot-picked, and placed in Milli-Q water. These
35 gel plugs were washed in 50mM NH,HCO; / 50% ethanol and dehydrated by incuba-



were used in database searching against a specific S. pneunoni ae dat abase.
The Mascot search program and scoring algorithm (Matrix Science, UK) was
used i n owe 2abmse7sear chi ng. Peptide mass tol erance wa®CIMK2@/®007ppm and
0.7 Da, respec- tively. Search paranet ers were adjusted to include

oxi dation of Met, the addition of 15 Carbam donethyl groups to Cys, and

trypsin was allo e e.site tide. ased
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The di gestion was stopped by acidification wwth TFA (final conc. 1% and
anal ysed by LC-Ms/ M5 as described under 1D based strategy. Database search
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encodizng aniite EiSgel system. In brief we used, size 8 cm x 8 cm, 1 mm thick pre-cast 12% bis-
tris gels (Invitrogen) at 200 volts for 60 minutes in NuPage-MOPS-SDS running
buffer. Gels were silver stained according to a modified method described originally
by Mortz et al. (2001) Proteomics 1(11), 1359-1363. Whole lanes were cut out with
razorblade in 0,5 cm gel slices. The gel slices were digested as described under 2D
25 gel bases strategy, but the amount of trypsin was 20 ul trypsin solution (12.5 ng/ul
Promega trypsin in 50 mM NH,HCO3, 10% Acetonitrile).
The extracts was analysed on a LC-MS/MS (Waters Cap-LC and Micromass
Ultima TOF MS). Each extract was submitied to a 115 minutes LC-MS/MS analysis.
The peak lists generated from the fragmented peptides were used in database
30 searching against a specific Sireptococcus pneumoniae database. The Mascot
search program and scoring algorithm (Matrix Science, UK) was used in database
searching. Peptide mass tolerance was set to 200 ppm and 0.4 Da for fragment ions.
Search parameters were adjusted to include oxidation of Met, the addition of Car-
bamidomethyl groups to Cys, and trypsin was allowed to miss one cleavage site per
35 peptide.



listed in clinical isolates of S. pneunoniae. For this purpose cells were
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|l ag/ ). Reverse Transcription Pol ynerase chai n reaction (RT-PCR): 20 A
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Kit (Biorad). 1 pl cDNA were used for the subsequent PCR-step with gene
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pneu- @DCOCC% genes, wi th subsequent cloning and expression of the genes
in E ‘coli. 'N3* gonucl eotide primers used in PCR anplification experinments
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conbi nant pwith eihidiurkrdromiele ¢oBiuganh. pr ot ei n expressi on, each reconbl nant
pET101 plasm d was subcloned into the E. coil strain BL21 (DE3).

Reconbi nant protein ex- pression was initiated by induction with |IPTG

(1 sopropyl -ReveDsemmgsﬂrhnmmmlamséséeohaiﬂﬁemﬂnﬂRmmm)s were purified from
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Pneumococcal challenge. After 1 day of infection this mouse was sacrificed and the
spleen was extracted and divided in two pieces. For isolation of intact total bacteria
RNA from tissue, one half the organ was frozen quickly in liquid nitrogen and stored
at — 80° C before RNA isolation. The other half of each organ was tested for bacteria

25 using blood agar plates before RNA isolation (data not shown). Total RNA was iso-
lated from animal tissue containing S. pneumoniae with the Rneasy Kit (Qiagen, Hil-
den). First-strand cDNA synthesis was performed with total RNA and the iScript Kit
(Biorad). 1 yl cDNA were used for the subsequent PCR-step with gene specific prim-
ers.

30
Production of recombinant vaccines (rec. vac.):
The production of recombinant vaccine was achieved by PCR amplification of pneu-
mococcal genes, with subsequent cloning and expression of the genes in E. coli. Oli-
gonucleotide primers used in PCR amplification experiments were all purchased from

35 MWG, Germany. Pneumococcal genes used for protein expression were amplified



using netal affinity chromatography resin and buffers (invitrogen),
according to the manufacturer's instructions. Protein concentrations were
est i mat edwbyoessisng7t he BCA test (Hercules, Calif.). Thecraiom/meTs
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at which 5 tinme the experinents were term nated. ELISA for detection of
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were kindly provided by Dr. M. Trombe (CICT, Toulouse, France). We used a dilution

of 1:100 with single and pooled patient sera for immunodetection. The dilution of the

secondary antibody was 1:5000.

25 Pneumococcal challenge of actively immunized mice:
BALB/C mice were used in challenge experiments (10 mice per group). For an anti-
gen specific vaccination mice were primed with 25ug of each antigen containing the
ALUM adjuvant (100ug) on day zero. Animals were boosted with the same antigen
concentration on day 14 and day 28. We used untreated BALB/c mice and mice

30 treated with an unrelated cellulose-binding domain CBD (sigma) as negative controls.
All vaccines were administered subcutaneously (s.c.). All mice were bled on days 0,
21 and 36 and challenged on day 35 with S. pneumoniae D39. Individual sera from
each immunized mouse were tested for the presence of specific antibodies prior to
challenge. Virulent S. pneumoniae (D39) grown on blood agar plates was prepared

35 for challenge via the intra peritoneal (i.p.) route in actively immunized mice or control



tion of the secondary antibody (goat anti nouse I1gG horse radish

per oxi dase conju- gated) was 1:5000. OPD substrate was used for the color
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Reconbi nant proteins were expressed in E. coli as described in materials
and met hods. Four reconbi nant proteins were selected for further studies
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15 compared with IgG status at day 0 of vaccination.

Resuits:
We identified 282 different polypeptides in mutanolysin created cell-surface fractions
of S. pneumoniae. Sequences of the identified polypeptides are given in figure 2. The
20 methods that were employed identifies polypeptides that are expressed at a relatively
high level. We used three different strategies for the detection of isolated S. pneumo-
niae surface proteins: a) a 2-D gel based strategy, b) a strategy with 1-D gels and
LC_MS/MS and ¢) an in-solution based MS strategy. We selected ORFs of identified
surface proteins for characterization. ORFs of genes were amplified with PCR and
25 cloned directional into pET101. Recombinant proteins were expressed in E. coli as
described in materials and methods. Four recombinant proteins were selected for
further studies (table 3):

AnrP number

Group# (antigen#, short#) Description

1 230653 (1, 653) hydrolase, putative [Streptococcus pneu-
moniae TI; ca. 32 kDa (rec. vac.)

2 516029 (2, 029) lipoate-protein ligase, putative [Strep-
tococcus pneumoniae TIGR4]; ca. 40 kDa
(rec. vac.)

3 800607 (3, 607) ATP-dependent Clp protease, proteolytic
subunit; ca. 24 kDa (rec. vac.)

4 944060 (4, 060) autoinducer-2 production protein;

21 kDa (rec. vac.)
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A PCR investigation demonstrated that genes of each of these 4 selected proteins

are presented in 40 different serotypes of S. pneumoniae (table 4).

Table 4: PCR with different S. pneumoniae serotypes and specific primers for
5 following genes (+ = detected; - = not detected)

Serotype AnrP230653 10TP516029  5,.5800607 aAnrp944060

10a
10b
1la
12f
13
14
15b
15¢
16f
17f£
18b
18¢
19a
19f
20
22F
23a
23£
28£
31
31f
32
33f
34
35b
35E
38
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35b + + + + 35f + + + + 38 + + + + WO 2006/ 084467 PCT/ DK2006/ 000073 76
For identification of transcripts of these 4 genes we nade a RT-PCR

anal ysi s.wl 20®AisBl¢C nouse was infected with S. pneunoni aeTantotatoed73RNA was
i solated from spleen after day 1 of infection. RT-PCRs with RNAs from

spl een denonstrated that the sel ected g? nes are expressed in S. pneunoni ae
after animal infection (figure 3). 5 In addition Western Blots (WB) with
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agai nst pneunococcal antigens was detected as expected in animals of
groups 5,6 ¥#FNES- For the bacterial challenge, each nouse was infected
with S. pneunpniae D39 (107 CFU per npuse) at day 35 of vaccination. Mce

derived 25 fromtwo groups, vaccinated with proteins 029 and 607
denonsPr at e evacsingtechpiceatith Pojeinmia table Suis @ ereleini eceing and testad B Pron wi t h
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showed a trend towards | ower glure . In order to investigate
t

vari ati ons [SftesesReHianeRES NdHA %‘l“-f'—?@r"@ﬁ? & PEﬁen%m@JfPOS’tt? %L o¢4. 2D- €65

pneunoni ae, nbhifive EHHEBRE IS vidhé i1 RRrEA8d E(g bup0s) ¥etreatBartitrahboudgialgs m ned
from serotypes 15b, 15¢, and 35f, and from t reptococcus pneunoni ae strain

D39. These %’@'ﬂﬂj@?\@éw\ﬂe@% Uﬁfﬂlﬁ%‘? SEPtRIN t(BrayRt Ap Y4 tasierl, BiecBYMoggDisity 9l 607
from 20 each protein at day 0, day 21 and day 35 of vaccination with an ELISA assay. Mice

35 of

produced immunoglobulin (IgG) against antigens 029, 060, 607, and 653 (figure 5).
No immune response against pneumococcal antigens was detected as expected in
animals of groups 5,6 and 7. For the bacterial challenge, each mouse was infected
with S. pneumoniae D39 (10" CFU per mouse) at day 35 of vaccination. Mice derived

25 from two groups, vaccinated with proteins 029 and 607 demonstrated a lower mortal-
ity and a lower CFU-titre after infection with this S. pneumoniae strain (figure 6, figure
7). Proteins 060 and 653 also showed a trend towards lower CFU-titre (figure 6).

In order to investigate variations in sequence between different strains of Streptococ-
30 cus pneumoniae, the sequences of antigens 029 and 607 were partially determined
from serotypes 15b, 15¢, and 35f, and from Streptococcus pneumoniae strain D39.
These sequences were compared with database sequences of 029 and 607 from
type 4 (TIGR) and R6 (Sanger Center). The region of 029 from amino acid position 1
to amino acid position 315 showed more than 98% sequence identity on amino acid
35 level between the six strains. For 607, more than 98% sequence identity on amino



type 4 (TIGR) and R6 (Sanger Center). The region of 029 fromam no acid
position 1 to amno acid position 315 showed nore than 98% sequence
identity wo2aswases6aci d 35 | evel between the six strai nsPCE@K26@/0000mr € t han
98% sequence identity on am no WO 2006/ %4467 PCT/ DK2006/ 000073 77 acid

| evel between the six strains was found’in the region fromposition 20 to
position 190. These data indicate that 029 and 607 are wel|-conserved
across di f f 8¢igiqvel Betwgpnhe six stiaing wag founddn dire Easiangieem eositios2e)ite pesien 6)

(putative | hgpatRedd ab@l MdldafAaft 0185 andeRT RS WelBRSLrAE defosacgfechp! €
under acce55| on nunber 1 VQZ in the PDB (Pro- tein Data Bank) and HSSP
dat abases oflr#f§- the Eur opean Bioinformatics Institute. Surface-exposed
regi ons were predl cted by identification of am no acids with high water
acceSS|b|I|tg% which at the sanme tine shoul d have a Iowvarlablllty
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Ani no ACC vﬂﬁ%@cceéélbd'y 155C), WP'GItLa“ ogame iimg shguldieye @ loy vagabilitg VARYg 20

156 L 180 24in skRjlere’ S@gabléﬁglgwkg’l}%%ml%%cid sidtcks ot BffeferBArehd sepbfater 15 37

167 K 102 35 168 D X ' g )
by several amino acids are adjacent in the 3D structure and are therefore paired to-

gether.

AMINO ACIDS exposed on the surface:

15 155-160 + 185-191 [DLSVLA (SEQ ID NO:289) / INELPK (SEQ ID NO:290)]
127-128 + 166-180 [IDG / SKDKFESKGVKSVRA (SEQ ID NO:291)]
195-204 + 207-211 [VEKFRDLLLE (SEQ ID NO:292) / KKEYP (SEQ ID NO:293)]

Amino acid | Amino | ACC | VAR
No. acid

127 | 7 21
128 D 139 | 26
129 G 36 18
155 D 78 20
156 L 90 24
157 S 72 35
158 \Y 9 49
159 L 53 14
160 A 83 42
166 S 15 37
167 K 102 | 35
168 D 59 37
169 K 74 7
170 F 34 22




170 F 34 22 WD 2006/ 084467 PCT/ DK2006/ 000073 78 171 E 92 41 172 S 86 26
173 K39 13 174 G64 10 175V 78 11 176 K96 28 177 S 77 0 178 V 100
11 179 RvbQBocAB446180 A 86 32 185 1 0 14 186 | 44 48 PrE¥DKodsl@o®2 188 E
51 46 189 L 18 18 190 P 102 42 191 K_{0 36 195 V 1 43 196 E 84 26 197

K112 39 198 F 0 22 199 R 37 43 200 2 40 201 L 33 42 202 L 0 25
E 46+—207-K65,51 208 K 102 41 209 E 81 50 210 Y 42

H
»

203 L 24 33—204-FE1
50 211 P 107 46 E 92 |41
172 S 86 26
173 K 39 13
174 G 64 10
175 Vv 78 11
176 K 96 28
177 S 77 0
178 \' 100 11
179 R 102 20
180 A 86 32
185 | 0 14
186 I 44 48
187 N 110 32
188 E 51 46
189 L 18 18
190 P 102 42
191 K 70 36
195 \Y 1 43
196 E 84 26
197 K 112 39
198 F 0 22
199 R 37 43
200 D 72 40
201 L 33 42
202 L 0 25
203 L 24 38
204 E 116 46
207 K 65 51
208 K 102 41
209 E 81 50
210 Y 42 |50
211 P 107 46




WO 2006/ 084467 PCT/ DK2006/ 000073 79 dCains 1. A conposition conprising -
an anti body capabl e of binding the polypeptide of SEQ ID NO 20 or capabl e
of 5 bi reongocspelzypepti de sel ected fromthe group conecsmiregoafooBEQ | D
NO 1-19 or fromthe group consisting of SEQ ID NO 21-282, or - a

pol ypepti de which conprises a sequence Sel ected fromthe group consi sting
of the pol ypeptides of SEQ ID NG 1-19 or fromthe group consisting of SEQ
I D NO 21- 88gimsor conpri ses an antigenic fragment or variant of said
sequence, 10 or - a polynucleotide conprising a sequence encoding said
pol ypeptide, or - an expression vector conprising a sequence encoding said
pol ypepti dd; Aeompasitiseentdpriséit virus or reconbi nant cell conprising said

pol ynucl eoti de gf, sp@bshy &a?ﬂbl%%b%m\ﬁﬁé Bbly, éprtldEQﬁ SEERIDPROD0 G dapanBIEF - 2.
The conposition of clarm risin urther conpri si

pol ypépt i de whi @mdﬁtsn%ppyegp@egeﬂqyt Tap th%er%n@m@&%g ahsﬁglt'iDgBQ 19

fragment or var 'oﬁﬂf&m%e gﬁ;gpldang@rggts@f SEQ AYNO:21-p83 Ygpucl eot i de conprising a
sequence encodi ng sai pepti - an expression vector conprising a

sequence encodi ﬁgooweat%wf;ssbﬁpma@éew sequence eelRBIPA APM (e diRURFONSlBgbi nant

cel | conpri si ng o8 fetholeptitsd FEEEH RO: 540 Gr fr@ﬁﬁﬂh@%ﬁit@%oﬁ%ﬁr{d of SEQiDaN
anti body capabl e of 'bi'nding said pol ypeptid he conposition of any

of the precedi nQER42EE, Or(:‘éf?fﬂii’"ls@ﬁr?@ %F'QPG'Pth@me@BﬁbWrﬁrﬁ@f 53'5 $OHGMEt i de
whi chygconpri ses oEQ I D NO 10, or conprises an antigenic fragnent or
variant of SEQ ID NO 10, or - a polynucleotide conprising a sequence
encodi ng sai ¢ p&l RRMEEleatide epmRiFIng & peqlienFR §BFASING 229 BRIVRRRFRi i ng a

sequence encodi Bg e%éiéésn@ﬂ'vﬁ@l%p&d)nﬂ&qslﬁa se@dn@@eﬁ&méauabayﬁemer@conbl nant
cell conmprising said B ynucl eotide or said expression vector, oOr -
|

anti body capabl @ rgeorBPiRant s gF Eﬁoemby@@bwbr@mrﬁ@m saichpolWiiciaglife Pbﬁ"“gf any
of the precedi n@xﬁ,legg,gﬁ,\,e@tgfrprl sing or further conprising WO 2006/ 084467

PCT/ DK2006/ 000073
15 for use as a medicament.

2. The composition of claim 1, comprising or further comprising
- a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ ID NO:16, or
20 - a polynucieotide comprising a sequence encoding said polypeptide, or
- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

- an antibody capable of binding said polypeptide.

25
3. The composition of any of the preceding claims, comprising or further comprising
- a polypeptide which comprises SEQ ID NO:10, or comprises an antigenic
fragment or variant of SEQ ID NO:10, or
- a polynucleotide comprising a sequence encoding said polypeptide, or
30 - an expression vector comprising a sequence encoding said polypeptide, or

- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector, or

- an antibody capable of binding said polypeptide.

35 4. The composition of any of the preceding claims, comprising or further comprising



80 - a polypeptide which conprises SEQ ID NGO 13, or conprises an antigenic
fragnment or variant of SEQ ID NO 13, or - a polynucleotide conprising a
sequence wocoaiasgic3ai d pol ypeptide, or - an expressi on PETIR20@NIPTBSI Ng a
sequence encodi ng said pol ypeptide, or 5 - a reconbinant virus or

reconbi nant cell conprising said pol ynucﬁoeoti de or said expression vector,

or - an antibody capabl e of binding said Ol[ﬁpe(ﬁti de. 5. The conpgsition of
any of the precedi PRJYREPHAREVNIGL APNPESasSER 1RINGidR. ebRPMPLFSFyan Aptigenic

pol ypepti de whi clrag@@Rf brSRFasEPSER I NS83, eF conprises an antigenic
fragnent or variant of SE(iD I D NO 28, or - a polynucl eotide conprising a

sequence encodi n§ RONNYCISBIYRRAMATERT HFequense engsidigssashPRaPyfe.&npri si ng a

sequence encodi ngnskprbsHich Y& EdhfprisiHg a seyucREQBREJMRTY said pot§peptide esombi nant
cell canprising said nucl eotide or said 15 expression vector, or - an
f

ol I / S :
anti body capabl e 2dECHIRIBFH YIS PIESBMPHSPE sellcomprising saidnaddsicleptide ot saigy o
the clainms 2 to Bxprebsibheéct&OBPr i sing - a pol ypeptide which conprises SEQ
| D NO 20, or conprises an anti ic. 20 fragnment or variant of SEQ ID
NO. 20, or - a 'po??%E?%ﬁ(tqaﬂéueg’ﬁgpp@gﬁé'dao‘g&?ﬁ@%e encodi ng said
pol ypeptide, or - an expression vector conprising a sequence encoding said
pol ypepti de a reconbi nant_virus or reconbi nant cell conprising said

pol ynucl eot ’rsdgﬁl?;ccyé‘?%'t'o&?ﬁ?@égﬁtaﬁ P{RGEEIHR claips, 8omprising 4 fYrieh GomapEbd e of
bi ndi ng sai d pol wpgddehtide which BomPRRRS SEROID Mf0:28Y 0P tomphsdd 86 eftigéhic

clainms, conprising or further risin an anti body capabl e of binding
the pol ypeptide 389@86 ?rdamtégrgj%'%'ﬂo%@e%ompsi tion of any of the
precedi ng cl aiis a gepipElestidcddiprisiiglddqueREPENSIAING sarpalyidpiagyorcapabl e of
bi ndi ng t he pol ygeptl de of SEQID NO 33. 9. The conposition of any of the

precedi ng cl ai s @NRHRIEEFIAN VRECRSAMRI NI RgeensR gRGOdINgSRId RRIWPEPLde LM | east

96% e.g. at |eastrefffibinantchusisr reomemaht &%onfrigingdkid cledfid®88aid
sequence identity to said sequence. W 2006/ 084467 PCT/ 006/ 000073 81

10. Thé& conposi t Weﬁ?'o%ﬁ?ﬁﬁ?ﬁ Ofk he preceding clains, wherein the antigenic
fragment conpri apsinlissdy dabable 99bndmyGaidasolyepidd.han 75% e.g. less than

50% such as
6. The composition of any of the claims 2 to 5, further comprising
- a polypeptide which comprises SEQ ID NO:20, or comprises an antigenic
20 fragment or variant of SEQ ID NO:20, or

- a polynucleotide comprising a sequence encoding said polypeptide, or

- an expression vector comprising a sequence encoding said polypeptide, or

- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector, or

25 - an antibody capable of binding said polypeptide.

7. The composition of any of the preceding claims, comprising or further comprising
an antibody capable of binding the polypeptide of SEQ ID NO:26.

30 8. The composition of any of the preceding claims, comprising or further comprising
an antibody capable of binding the polypeptide of SEQ ID NO:33.

9. The composition of any of the preceding claims, wherein the variant has at least
95%, such as at least 96%, e.g. at least 97%, such as at least 98%, e.g. at least
35 99% sequence identity to said sequence.



| ess than 25% e.g. less than 20% such as less than 15% or e.g. less than
10% 5 of the full-length of said sequence. 11. The conposition of any of

t he precewongosisaions, wherein the antigenic fragnent -ceopmRes/doess t han
70 consecutive amno acid residues, e.g.,less than 50, such as |ess than
40, e.g. less than 30, such as |ess t harPlconsecuti ve 20 residues of 10
sai d sequence. 12. The conposition of any of the preceding clains, wherein
the antigenic fragnment conprises 6 or nore, such as 7 or nore, e.g. 8 or

nore, such d8. Bhe@EorfpésitionSoftany deh@fpréHéGﬁmfgC&éiﬁ%F WhiMeih 88 AfRigBRictragfert @i d
sequence. 15 13. The ﬁorrp sition of any of the preceding clainms, wherein
the conpositi ofPMRIED TS8R 3870 SURDRE 18%S thae yH8plest draroPORESMGDas

NO 1-282, preflesaiiay 2596 0. lessthan 2bod BactPal 1uas fhdrtes, 0br SFQebOHNR: 1hod 1,

such as any of the sitions of figure 1. 20 14. The conposition of any
of the%pr ecedi?{dh%fl’iﬁ%?hﬂﬁﬁ’cg??ﬂ‘{eﬁﬁe'pol ypepti de conprises a tag, such as

a histidine tag. 15. The conposition of any of the preceding clains,
wherein the reconbi nant,.cell is ﬁﬁ5 an attenuated or reduced-virul ence

Escheri chi a dolfe amposiionof anyof {ie peepeging Glaipgc whekein thecantigenis fagmant a
cell. 16. The aonpiss ldssnhaf 7@BY¥nHeutiteaMin®CRit RBiduld] 815, 140 1R 30, Ihen
reconbi nant cel | ist al% io 1%. Tlae C rrggsiti on of any of the preceding
claims, whereid B A TG deRS Ban 30 suchyas less faan qonsesiivgc fasisivesof any
of thetOpr ecedigy sécuief®e. Wherei n the nedi canent is a 35 vaccine. W
2006/ 084467 PCT/ DK2006/ 000073 82 19. The conposition of any of the
precedi ng clainms, wherein the conposition conprises an i nmunogenic
carrier, sudb He eompdsitiorrofRingtetithe prdtetRygrcidiMe, wherH@@edltigeria fdghient
preferably is bound tg sai d polcﬁpep_}i de. 5 20._The congositl on of "any of
the precedi ng ©HHES QS EPSURESCORPBSTS i%h & ROMBFS SHEh 8% OR1jene-9-

10 or more consecutive amino acids of said sequence.
15
13. The composition of any of the preceding claims, wherein the composition
comprises two or more of the polypeptides of SEQ ID NO:1-282, preferably two or
more of the polypeptides of SEQ ID NO:1-41, such as any of the compositions of
figure 1.
20
14. The composition of any of the preceding claims, wherein the polypeptide
comprises a tag, such as a histidine tag.

15. The composition of any of the preceding claims, wherein the recombinant cell is
25 an attenuated or reduced-virulence Escherichia coli ’cell or an attenuated or
reduced-virulence Salmonella cell.

16. The composition of any of the preceding claims, wherein the recombinant cell is
alive.
30
17. The composition of any of the preceding claims, wherein the recombinant cell is
dead.

18. The composition of any of the preceding claims, wherein the medicament is a

35 vaccine.



21. The conposition of any of the preceding clains, wherein the antibody
furthernore 10 is capable of binding an intact Streptococcus pneunoni ae
cell. 22.woheosmsmsosi tion of any of the preceding clai necTahene/modhe

anti body is polyclonal. 15 23. The corrpézl tion of any of the preceding
clainms, wherein the antibody is nonoclo 24. The conposition of any of
the preceding clainms, wherein the antibody is a human antibody or

humani sed anti body. 20 25. The conposition of any of the preceding clains,

wher ei n t he 1arThd adynpositien bofndhybf fHea @raRalEINgT ciaifd Nvh&rafly th@Q:om-BE‘)@ltlon
conposi tion of any. of the precedi.ng clains, wherein the anti body has a

di ssoci ation ¢ NSHP @ 'REUnegeni h%?rﬁ”?f YUED" 82 SGETEr aRrofeiys whisin 1tbe M

e.g. |ess thamnun$géhic thries peierably i€bsuridtaRaibbolMepfiddd- | ess than 5 X
10"8M ,such as less than 10"8M e.g. less than X 10"9M such as | ess

than 10-9M e.g. less than 5 X 10-10M such as |less than 10-10M e.g. |ess

than 5 X 1020IMe s:onipoaaoﬂn astsatyat He" prel:é&fhgeclaumsl efBerbtithe c&wﬂp@%u%@h/l
such as |l ess than 10- Nlj | ess than 5 X 10- 3M 30 such as l'ess than

10-18M e.g. °e°é’%p”c5ﬁ3ﬁ‘”§ Bd"i'g" 14M such as less than 10-14M e.g. |ess
than 5 X 10-15M or Iess than 10"15M 27. The conposition of any of the
precedi ng clai wher he ¢ ositipon conprises a

phar maceut i éi ﬂ-‘f? FURSS 'QBIO aE%Pﬁngrprecﬁ'W""EWGWb%@H’Gﬂ?eWWQG@?%@@@?S
83 28.10The coripoapdbi®of Wiidiagsin @ftadt [BerepfoeeeslisiheGhdhiBE celpther ei n t he
conposition is suitable for systemic adm nistration. 29. The conposition

of any of the preceding clains, wherein the conpositionis 5 suitable for

i Nt r avenous 22, Titer @onmositic ofOén)Suivcthbapmﬁamgd&bimsﬁ\ﬁ/ﬁéﬂeﬁﬂ thSantibO® is
conposition of §1cY L]the precedi ng clains, wherein the conposition is
suitable for GPYR8hinistration. 10 31. The conposition of any of the
precedi ng clainms, wherein the conposition is suitable for intranasal

dmi ni;gtrati 32Atd ble of b | tide sel ected
From tRe. gr SUpEoRGTERTRY: o SHea| BoNGISEedte B WABIPY 46 cBlaa fom ( he

group consi stmmamfonSEQ I D 15 NO 1-41, nore preferably selected fromthe
group consisting of SEQ I D NO 20,

24. The composition of any of the preceding claims, wherein the antibody is a human
antibody or humanised antibody.
20
25. The composition of any of the preceding claims, wherein the antibody is a binding
fragment of an antibody.

26. The composition of any of the preceding claims, wherein the antibody has a

25 dissociation constant or Kd less than 5 X 10°M, such as less than 10°M, e.g. less

than 5 X 107M, such as less than 107M, e.g. less than 5 X 10®M, such as less

than 10°M, e.g. less than 5 X 10°M, such as less than 10°M, e.g. less than 5 X

107'°M, such as less than 107'°M, e.g. less than 5 X 10°"'M, such as less than 10"

"M, e.g. less than 5 X 10"2M, such as less than 1072M, e.g. less than 5 X 1073M,

30 such as less than 10"°M, e.g. less than 5 X 10°*M, such as less than 10*M, e.g.
less than 5 X 10™®M, or less than 107°M.

27. The composition of any of the preceding claims, wherein the composition
comprises a pharmaceutically-acceptable carrier.
35



SEQ ID NO 16, SEQ ID NO 10, SEQ ID NO 13, SEQ ID NGO 26, SEQ ID NG 28 and
SEQ I D NO 33, nost preferably the pol ypeptide of SEQ ID NO 16. 33. The

ant i body wO 20b66ai8m632, wherein the anti body furthernore ipsTmaRadH/ @b
binding 20 an intact Streptococcus pneynoni ae cell. 34. The anti body of
any of clainms 32 to 33, conprising the Batures of any of clainms 22 to 26.
25 35. A reconbinant cell transforned or transfected with a pol ynucl eoti de

conpri si ng 48- ToeqeremRrasition cefdamy o the InFeradinad elaingg | wheseiny thep eorarositipmpisi si ng

- a sequence 3@ RY sfstamd pnisisRaynconsi sting of SEQ ID NO 1-19 or from
the group consisting of 21-282, preferably selected fromthe group

consisting of SEQ ID NGO 1-19 or fromthe group consisting of 21-41, nore

preferably 20 Thel &mhRiitoh oM bRE of R Brécydfigs blass, hetBR fHe DhditionER | D
NGO 10, SEQ ID NGO 13, SEQ ID NO 28, nost preferably SEQ ID NO 16, or - an
anti gepi c fragHiahle by infravengys. piragwsellare guehcstanegivadpinpdatiey

PCT/ DK2006/ 000073 84 36. The reconbi nant cell of claim35, wherein the

reconbi nant_host cell is an Escherichia coli or Salnonella cell. 37. The
reconbi nant3&dhe eIMRIsiiom gfsamy oBdhe \greqesing FlalsbvieiAin theecoapesitian jgn 5

attenuat ed or gphie e ovdl bHBstaties! | - 38. Use of a conposition conprising -
a pol ypeptide which conprises a sequence selected fromthe group consisting

of SEQ ID NO 1-19 or fromthe group consisting of SEQ ID NGO 21-282, or 10

conpriges agm FAki @Mpdsitioh 2EMBRY oflthe/ PrédidingOblamdd, dvisGeieHee coffosttidh is

pol ynucl eoti de conpri sing a sequence encoding said pol ypeptide, or - an
expressi on ve&HEPIE DhftiaBasR) admiifiaiate encodi ng said pol ypeptide, or - a
reconbi nant virus or reconbinant cell conprising said polynucl eotide or
said expression vector, 15 for the preparation of a nmedicanent for the

i nmuni sat i otf- 69 ARPAFY fenabls ohRIRERY aRalyRePliga spissted drm heagroup cengsting) v

St r ept ococcus of BEKE 1PN 612D Freﬁrh@lptééfé&‘é‘dlﬁomptﬂélﬁmurﬂ dBnsistMgest sEOSD 39.
The use of claim 38, wherein the inmunisation induces a protective immune

20 redponse. ANY-1-filempse PieraPly; splestechiromghe R FINSISHEY AERECAR NS a
medi cament  suisEabi® NO216, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:26, SEQ ID NO:28

and SEQ ID NO:33, most preferably the polypeptide of SEQ ID NO:16.

33. The antibody of claim 32, wherein the antibody furthermore is capable of binding
20 an intact Streptococcus pneumoniae cell.

34. The antibody of any of claims 32 to 33, comprising the features of any of claims
22 to 26.

25 35. A recombinant cell transformed or fransfected with a polynucleotide comprising a
sequence encoding a polypeptide, said polypeptide comprising
- asequence selected from the group consisting of SEQ 1D NO:1-19 or from the
group consisting of 21-282, preferably selected from the group consisting of
SEQ ID NO:1-19 or from the group consisting of 21-41, more preferably
30 selected from the group consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID
NO:13, SEQ ID NO:28, most preferably SEQ ID NO:16,
or

- an antigenic fragment or variant of said sequence.



parenteral, intravenous, intranuscul ar, subcutaneous, oral or intranasal
adm nistration. 25 41. The use of any of clains 38 to 40, wherein the
conposi t iwo 20@nsudcses or further conprises - a pol ypeprradmrruicdvocenpri ses
SEQ I D NO 16, or conprises an antigeni Cg fragnent or variant of SEQ ID
NG 16, or 30 - a poI ynucl eot| de conpri si f]ig a sequence encodi ng said
pol ypepti de Xxpr vect risjing a seqgu e encodi ng said
pol ypept i de>® 3Irhe reg g grﬂ ?'Pbg" %'Bn@?n%ﬂ‘??mg’g]a FoePsimPsai d
pol ynucl eot i dfs@hem@bonwwam@a celcCt or. WO 2006/ 084467 PCT/ DK2006/ 000073
85 42. The use of any of clainms 38 to 41, wherein the conposition conprises
or further conprises - a polypeptide which conprises SEQ I D NO 10, or
conpri ses agr.dmiel gedmbinaht agimntclaih 88rdra®s, WhersiRQrddomipaht thedrceb is ah
pol ynugl eoti de co r|S|n ence ncoding sai d pol ypeptide, or - an
expression ve(,aittSP gFFngs‘éf e encodi ng said pol ypeptide, or - a
reconbi nant virus or reconblnant ceII conprising said polynucl eotide or
sai d expre%sié%n Ogect %. 43. The use of any of clainms 38 to 42, wherein
the composi t5-SFFeBRFPMPLETBR CPMPEHG  conprises - a pol ypeptide whi ch
gcégplriDsEsé ng | DaNﬁ!yﬂéptilderm@ﬂwl m%@sarse@nérhm'lwedfr@gmgmb copsib@y OIof

. or u ot i de risi a.se sai
pol ypepti de, or 9" SEQQ'& é@pf‘égsqrgﬁ) @&ng?’“eo PFE“%@PE'%@eHﬁ@@g %ﬁa B ng
sai d pol ypepti decormnsesanraaﬂ@mtﬁa@hemwruanamofema@qub eel | conpri sing
sai d pol ynucl eot| de or Ssi on vect or use_ of any of

clainms 38 to 43,2 |¥Ptéqk??%fjﬁ§°%ﬁf)'8§|at598He%C@r$]ﬁPg'8§ Sﬁﬁd thleﬂfé e, 020 conpri ses
- a pol ypeptide adnemessinmvams:oﬁlﬁﬁslh@al\@qa&cdxrnco&ﬁgrstaﬁi&ﬁ:l@@pﬂdi‘é iogeni C
fragment or variant of . SER nuc e g{ isin
sequence encodi ng ERMPIEEF V&N fa‘éOmQJPa“t CgﬁC&QB %E%F%' 8?@?%&5#‘ ng a
sequence encodi ngxpsedsibnp@lciopept i de, or

15 for the preparation of a medicament for the immunisation of an animal or human
being against bacterial, preferably Streptococcus, more preferably Streptococcus

pneumoniae, infections.

39. The use of claim 38, wherein the immunisation induces a protective immune
20 response.

40. The use of claim 38 or 39, wherein the medicament is a medicament suitable for
parenteral, intravenous, intramuscular, subcutaneous, oral or intranasal

administration.

25
41. The use of any of claims 38 to 40, wherein the composition comprises or further
comprises
- a polypeptide which comprises SEQ ID NO:16, or comprises an antigenic
fragment or variant of SEQ ID NO:186, or
30 - a polynucleotide comprising a sequence encoding said polypeptide, or

- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.



25 - a reconbi nant virus or reconbinant cell conprising said polynucleotide
or said expression vector. 45. The use of any of clainms 38 to 44, wherein
t he conpowDtb@si4ert her conprises - a pol ypepti de whi chrcomm2&a®0BEQ | D
NG 20, or conprises an antigenic 30 fr@%nent or variant of SEQ I D NO 20,

or - a polynucl eotide conprising a sequence encodi ng said pol ypeptide, or -

an expression_vector conprising_a sequence encodi ng .sai d polypeptide, or -
a reconbi ndt®: TO8 Uge ohany eLeam 3o é%lwh%ﬁ'ﬁﬁg? §PW§8§@?[HCH8PSV%%C rJB‘?}i‘%e or
said expr essb&ﬂg\(%t or. 35 WD 2006/ 084467 PCT/ DK2006/ 000073 86 46. Use of
an anti body capabl e of binding a pol ypept]i | ected fromthe group.

consi sting of - SBQPPWW?-‘Q@'QR ﬁﬂ“&”@gg@% gﬁ 'iﬁﬂ?’bé’&fﬂ%”&%? iar'?e%'tlgﬁg'gny of
clainms 32 to 34yaghitint bhearEanef SEQup ia@fio,aormedi canent for the treatment or

prevention of Streptococcus, preferably Streptqcoccys pne ni ae,
i nfect?ons i n-arf BelymHgieofde cem maﬁsﬂwceﬁBO%Sﬂaé’OBfP 2 r fl 46, wherein

t hef pol %Pepti fie érﬁe(:j@fés%@na%cfdr@ambhﬁn@émymﬁn@gﬂng ls.%idfpﬁgﬁi@ﬁdé,stéﬂ |1b 41,
preferably sel ecte romthe group cqnsistjing of . . . J

NO 10, SEQ | D- NC§ Fegomainant W%@ri®$°”§ﬁ@ﬂtﬁe':‘\ﬁig@%ﬁ'3"§ﬁ%'ﬁ’ B°‘¥6“‘flﬁ9§@'§ Oéga'dSEQ | D
NG 33, nost prefgppddsionwaelopi n the pol ypeptide is SEQID NO 16. 48. A

nmet hod for raising antibodies to a pol ypeptide selected fromthe group
consisting of SEQ ID NO 1-282 in a non-human ani mal conprising the steps of

15 a. 1pr ovi4H MBeusd dP@hy BE Blairkls 38 @VAR] Wherginathe @gHpoeiios ebeptisst drrfarthéme
group consi sti %% of SEQ ID NO 1- 282, preferably selected fromthe group
consi sting of CYBEI$GS NO 1- 41, nore preferably selected fromthe group

consi sting of .SEQ b@B&Q{iCNQNﬂa@h SIPrisBs EAQD 860 3, RrNGniRiseSER bRIgEAI20,
SEQ ID NO 26, SEQ I D NG 28 ?ng g&%l@l}g 33, nost preferably SEQ 1D NO 16
or an antigenicd hyar@nt oLy 18df'd sequence, 25 - a
pol ynucl eoti de cg®payhsdldifide coePHSING @ seqaerbertmcsding spial pobeebiidke or
15 - an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

44. The use of any of claims 38 to 43, wherein the composition comprises or further
20 comprises
a polypeptide which comprises SEQ ID NO:28, or comprises an antigenic
fragment or variant of SEQ |D NO:28, or
- a polynucleotide comprising a sequence encoding said polypeptide, or

- an expression vector comprising a sequence encoding said polypeptide, or
25 - arecombinant virus or recombinant cell comprising said polynucleotide or said

expression vector.

45. The use of any of claims 38 to 44, wherein the composition further comprises
a polypeptide which comprises SEQ ID NO:20, or comprises an antigenic
30 fragment or variant of SEQ ID NO:20, or

- a polynucleotide comprising a sequence encoding said polypeptide, or

- an expression vector comprising a sequence encoding said polypeptide, or
- arecombinant virus or recombinant cell comprising said polynucleotide or said
expression vector.
35



- an expression vector conprising a sequence encodi ng said pol ypeptide, or
- a reconbinant virus or reconbinant cell conprising said polynucl eotide or
sai d exprwenamsyact or, 30 b. introducing a conpositi onprcomK20&s/0go7sai d

pol ypepti de, polynucl eotide, vector, re onbi nant virus or reconbi nant cel
into said animal, c. raising antlbodles n said animal, and d. isolating

and option u e ant|bo 2006/ 084467 PCT/ DK2006/ 000073

87 49. A nejf%"&g ‘Efr % g‘?%“[] ai?l‘?t %HFE‘Q 2 AOYPRBHIYS: SelpFad Atpadhe Srauet

St r ept 0cOCCUS CopsiStnguTiSER @Nb mm;rpr@‘bnmly@r érﬁib&lﬂﬂ@s bbfnettif BRy 5P&&ihfs ed in
bodi es. capabl e of bi ndi ng

claim48 and t her ste | ect [

an intact Str 2%88’8(:{%%“9 Bﬁgﬂ%ﬁ r%@ g&ngd 2 % oty forthe trﬁﬁ‘("‘?ﬁftﬁ OpPreveRtion as or
49, wherein t iStrepioicovdus| preferablgrEt@RIICOCEUS méum‘@iwluﬁecﬂbfnsnﬁ QfHiREl sruman
ant i bogi es. thod for detecting Streptococcus pneunoni ae or parts

5
thereof in a bHWS 8o conprising the steps of a. contacting said sanple
with an indicator npiety capable of speci fi cally binding a polypeptide

From the grop e SREPLURRE BRI s RRYBEDIS | RRIEISr o i Biogh Sensieiea | om
}\Igezgr oggqclonsf SEQ P NOSEN, Iﬂ?bﬁ@bbﬁseléﬁgj fEdnd Shd\NGrdup, ccﬁE@tnhefd;"%%clS ID?ES I D
pol ypepti de 0%@%%&5@%@1H®ﬁ§8 @nﬁge\i Sﬁ.‘ﬁld@%ﬁ%tﬁ F&Qaﬁaﬁs (Rg{@ been

gener #@ed by N@28 add SEQMDMIOBBY most hesebyly detersihithe fmtwbbme BadEQspnp! e
cont ai ns StreRItd)%)ccus pneunoni ae or 20 parts thereo 52. The net hod of
claim51, wherer'n"the indicator noiety furthernore is capable of binding
i ntact Streptococcus pneunoni ae cells. 25 53. The net hod of any of clains

51 or 52, i ndi.cat or i ety does not h t he nenbrane
of a Strep\tlﬁc?géc eﬁ"%iﬂnﬁﬂ?'ﬁ% 1b”8'e§41¥’ ¥hBOlMRsRtida 6‘?' %Iﬁ€ cihﬁl #OUB1 to
53, wherein saomsnstmglocsem|mmoat%xlnmnmhmamannmomﬁpm tﬁa s@pkiopody,
such an angi as defined in any of clainms 32 to 34.
75 2 dlna
- apolypeptide comprising

a sequence selected from the group consisting of SEQ ID NO:1-

282, preferably selected from the group consisting of SEQ ID NO:1-

41, more preferably selected from the group consisting of SEQ ID

20 NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID
NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably SEQ ID
NO:16
or

an antigenic fragment or variant of said sequence,
25 - apolynucleotide comprising a sequence encoding said polypeptide,
- an expression vector comprising a sequence encoding said polypeptide,
or
- a recombinant virus or recombinant cell comprising said polynucleotide or
said expression vector,
30 b. introducing a composition comprising said polypeptide, polynucleotide, vector,
recombinant virus or recombinant cell into said animal,
raising antibodies in said animal, and

d. isolating and optionally purifying the antibodies.



30 55. A nmethod for detecting Streptococcus pneunoni ae or parts thereof in

a sanple conprising the step of analysing said sanple by nmass spectronetry
to eval uawve 20ddm4resence and/ or quantity of one or nor eCeDK206/000073

pol ypeptides of SEQ ID NGO 1- 282. WD 20Q6/ 084467 PCT/ DK2006/ 000073 88 56.

A net hod for identi fyi ng a bi ndi ng partner of a polypeptide selected from

t he rou SE 282 0 a ment thereof, conprising
t he stg'.J epsIO mg h°§gf8(/i98i‘?r ing Bgﬁ%’@&t Ii’Ee’eP ipdigd fanoiRtach Stigpiagpccus
consi sting of pmbmmncomﬁsun@rpeﬁﬁma?d; Yhé?ie@ﬁts@dmit‘lécgﬁ tBgn tgﬁoéﬁ?j tcf)1ep

t f refer sel ecte romthe grou
ﬁgﬂil Ztl 28 of f@%% |S%H'\\I8 i%e‘]”@é TiBodieycapadl Eétrw'mafsmta@rzétneetww SEQ
| D NO 26, SEQphéurhimi28celhd SEQ I D NG 33, nost preferably SEQ ID NO 16 10
or a fgagment thereof, b. contacting said polypeptide or fragnent with a

putative binding partner, and c. determ ning whether said putative binding
partner is iapheletiodd b calinds bi04 aittbreip they pEiPtal Bea PandgeplEithal cHpabié: A

met hod for a co und with antibacterial activity agai nst
Strept ococcusgfp]‘grjgé%w%m%%ﬁ? er?g the steps of a. providing a sensitised
cell which has a reduced Ievel of a pol ypepti de sglfcted hfrogbthe gr oup
consistin f ferably selecte romthe roup
consi st i ng égf ‘@E%hf’g fﬂd’glte \ﬁl@?pgociﬂcg\fse%g Brjoruas ok Pads theseefiine 3?‘69'6
consi $@i ng of C@E@lém@ K& stdps dBEQ ID NO 10, SEQ ID :C\IO 13, SES | D NIO 20, t gEQ
| D NO 26, SE D, NO 3 refer t he ol ypepti de
of SEQ ID NO 6 z&g&?’g‘? g%lg P‘%%W‘Hba’f Hé‘céﬁé‘i“?' ‘\\/|°?9al§? oL spefifically bipging
putative anti bact eolyabptiterpelenigd from ':chESQIduFt ecﬁn’s%t tiy & SEQNV‘IHC)i I?@Sﬁy?zh g8 A
hod for identj n i itor of a po rom
g'rsz)ug cgns: sti r?éé% bg'E%elleﬁeHICf mogs. greﬂﬂg‘%q”gf)ﬁ'gg qgééﬁe@s 141 Y6 di ng
two cel s which pdéfefably seletted frewehe afrodp Rohsigtit b sEEEIB N @d6f rr]gErQ ype 30
a7 ouP§oNS! St N0 68! 1B N6 B 19NE26 8K BNEHe e FN5a 2P
SEQ ID NO:33, most preferably the polypeptide of SEQ ID NO:16,
and
b. determining whether a signal has been generated by the indicator moiety,
thereby detecting whether said sample contains Streptococcus pneumoniae or
20 parts thereof.

52. The method of claim 51, wherein the indicator moiety furthermore is capable of
binding intact Streptococcus pneumoniae cells.

25 53. The method of any of claims 51 or 52, wherein said indicator moiety does not
pass through the membrane of a Streptococcus pneumoniae cell.

54. The method of any of claims 51 to 53, wherein said indicator moiety consist of or
comprises an antibody, such as an antibody as defined in any of claims 32 to 34.
30
55. A method for detecting Streptococcus pneumoniae or parts thereof in a sample
comprising the step of analysing said sample by mass spectrometry to evaluate
the presence and/or quantity of one or more of the polypeptides of SEQ ID NO:1-
282



consisting of SEQ ID NO 1-41, nore preferably selected fromthe group
consisting of SEQID NO 16, SEQ ID NO 10, SEQ ID NGO 13, SEQ I D NGO 20,
| D NO 26, wBEB@d@4ND 28 and SEQ | D NO: 33, nost preferabl pcrmx2o0@aloggrept i de
of SEQ I D NO 16, WD 2006/ 084467 PCT/ DK2806/ 000073 89 b. determ ning the

sensitivity of said cells to a putative

growt h assay, determ ning whether said two cells are differently

and c.

$nhibitor, for instance by a

SEQ

affected by the presence of said putative inhibitor. 5 59. The method of
claim 58, weneRtidierdPUdartingy anbihdihg qjarm@p%f ROpolPFSHdE Nepatedy Fom the

menbrane of a StreptocQccus pneunoni ae
, group consustlng of SEQ ID NO:1 -282 or a fragment thereof, comprising the steps

10

15

of

a.

b.
C.

providing a polypeptide selected from the group consisting of SEQ ID NO:1-
282, preferably selected from the group consisting of SEQ ID NO:1-41, more
preferably selected from the group consisting of SEQ ID NO:16, SEQ ID
NO:10, SEQ ID NO:13, SEQ ID NO:20, SEQ ID NO:26, SEQ ID NO:28 and
SEQ ID NO:33, most preferably SEQ ID NO:16
or
a fragment thereof,
contacting said polypeptide or fragment with a putative binding partner, and
determining whether said putative binding partner is capable of binding to said
polypeptide or fragment.

57. A method for identifying a compound with antibacterial activity against

20

25

Streptococcus pneumoniae comprising the steps of

a.

providing a sensitised cell which has a reduced level of a polypeptide selected
from the group consisting of SEQ ID NO:1-282, preferably selected from the
group consisting of SEQ ID NO:1-41, more preferably selected from the group
consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20,
SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably the
polypeptide of SEQ ID NO:16, and

determining the sensitivity of said cell to a putative antibacterial compound, for
instance by a growth assay.

58. A method for identifying an inhibitor of a polypeptide selected from the group

30

consisting of SEQ ID NO:1-282, comprising the steps of

a.

providing two cells which differ in the level of a polypeptide selected from the
group consisting of SEQ ID NO:1-282, preferably selected from the group
consisting of SEQ ID NO:1-41, more preferably selected from the group
consisting of SEQ ID NO:16, SEQ ID NO:10, SEQ ID NO:13, SEQ ID NO:20,
SEQ ID NO:26, SEQ ID NO:28 and SEQ ID NO:33, most preferably the
polypeptide of SEQ ID NO:16,
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b. determining the sensitivity of said cells to a putative inhibitor, for instance by a
growth assay, and

c. determining whether said two cells are differently affected by the presence of
said putative inhibitor.

59. The method of claim 58, wherein the putative inhibitor does not pass through the

membrane of a Streptococcus pneumoniae cell.



