Surface-1 ocated Streptococcus pneunoni ae pol ypepti des

Al l patent and non-patent references cited in this
Wapphios@s4 on are hereby incorporated by refer ePCEDKR006/000086

their entirety. This Eﬁ%gnt aﬁpllcation clains the

benefit of pri or| MAKINGnal Appl i cation
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is incorporated herein by reference in its entirety.
Field of the invention The present invention relates

Thd gprg‘s%k) 1r°i%1{t1%§e {Jﬁ%g?tt%d pgﬁ&égs%fntﬁ : desqki ing g@%%g@ﬁ%%’)’% -chloro-3-

eunoni‘ae” an usé

pheﬁsfﬁﬁiﬁlolcpk)@éﬂ -dint¥tledpiperzink (CEnPEIRA I3 bid lts thereof.
Streptococcus and in identification of conpounds wth
anti-Streptococcus activ ity. Background of the

BA@%@E@@ED%@*%@?&%‘NT@W“ ococcus infections

eur were the first to identify

TheStcompbael) Cohish PsehEDIUbRLRL off thé | frédelit d@RaTibN A odHolR® I, rrans-1-
neunococcus (Austrian R The Pneunncoccus at the

(RSB )-arkhiotars -mhety lingir 1 -b8, 3ulimethylpipsrazine) bias thegggerak fpgmula (1)
(Suppl 2):S338-41). Streptocoggus pneunp niae is a
G am posi tive encapsul at ed co¢cus. Based on
di fferences in the conpo of the polysaccharide
capsul e, about 90 serotypes are identified. This
capsule is an essential vixulence factor. The mgjority
of pneunpcoccal disease in Nifants is as sociated with

a smal | nunber i<t hese serotypes, which may vary by

region. Current datp that the 11 nbst common
serotypes cause at oof invasive dis ease in
all regions. Streptoceccus\pneunoni ae is a human

pat hogen. The reservoir for)pneunococci is presumably

t he nasopharynx of asynptg#ati\g human carriers. There
St rept ococcus
Pr/cause of bacteraem a,

is no animal or insect ve

pneunoni ae i s the nost co

pneunoni a, neningitis and otitis nmedia i)young

chil dren. Pneunococcal disease is a very serious
illness in young children. In the United States it is

cofHIEE S0 8L RSP RGOSR 5y ot nd e

medied] ages theredf, 2. g7k b¢l@ibpﬁ%ﬁﬁoﬂfth@’fdlida&sﬂﬁ%lam@%ﬁffchotlc symptoms,
|nfect|on(é annual |y dren under 5 years of age.

are flgscpbe W@HQ‘?@Q@@% éW0§t5éQ16801)pneu nococcal
pneunoni a i s the nost conmon conmunity-acquired
bacterial pneunonia, estimted to affect approxinmately

As d&@rllﬁkﬁll’mmf /DEQ4ADOE46 the agvenyR @ have ToEnd at €6RPBEHdIWdisplays high
gures for febrile bacteraem aand neningitis are

afﬁ111§v i drpamin (1340 Dingecgptorsp QA 1D reveptors: @yb&rt al{pd| gdrenoceptors.

rurREpbk st B S, RLTRA, f of SRR AL ST 1Sl o

andias sdrh@nﬁ‘DSH’lQG\tafeptdré/ Pe fafth@Rueass RCTADK02800548 Compound I
children under 5 years with pneunococcal nenlngltls

is 2 sefativels weol inhikitos 06 £ YPREI6r(i.p- rﬁl@‘tqerl onteatial for Heeso dmg interaction)

i T N T p——

introducigt ld&ﬁgsmdubéd T i inkerﬁeﬂog g@tl@@ 41as Pbpedrdre8dof fatal cardiac
about 1% of children with bl ood stream i nfections or

arthyeyam ripsads dp peinseso bR rrebwmianﬁ)eédmt@ﬁaw | the fi-H Tpfantagonistic

iS85 ST, FAERY, A ST, e GLOFE 9 s o

extrapyrasidaf €ie bffegts.ng | 0ss. At serious risk are al so
patients taking i munosuppressive chenot herapy, those
wi th congenital and acquired i mmune defi ci ency
(including HV infections) and those with chronic
renal disease. Table. 1: The major disease indications
and the nunber of hospitalised patients as well as
case fatality rates in children and the elderly, which
occur per annun1|n the US Table 2 InC|dence
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several serotypes associated with penicillin

resistance. Currently, several pneunococcal surface
WEe@besdI84 are consi dered as alternative vac ciPEI/DK2006/000086

candi dat es because of their serotype-independence.

However, so far, none of theoproteins are considered

to elicit species-w de pneunococcal protection. This

can be explained by the occurrence of allelic
The, gronsrtiesn ovilined rebrist e.&n dindiew aissays dirslyding Alfatl, B4 8 or D2

ol SE LR RLPPUBPERL S T8 LERH S, ecpo)
CYPRD6ildbitioh 268 QT-inferd€ahal ROdAEmiRR] assciés&fbeaQM/PST/DK04/000546,

vaccines in q§velo;%ng countries. In addition t
cf. i pagiculggthe oExample’ nisatiompagpl8vdnin the, apisaiéori ¢ex as filed for
e 4 vel rapid and reliable nethods for
PCflagﬁ%@??ﬁgTSStreptococcus pneunoni ae i nfections. The
above objectives can be acconplished through the
identification and use of suit able Streptococcus

Furthee (fthe Hvaatopohamsdarnd et Oampovnd I lideatiinducgslystenigevken tested in
1.arget s [y SNS and/ qr .f or
e, oyl 038 LS8, LIRUDR YG) SRR g Qe por possss s
(extrapygahigal Ymptardé)aasp@hsdalelityes hirah, agnosi s.  Sunmary
of the invention The present application relates to
surface-| ocated pol ypeptides of Streptococcus
' 0 of thi.s applkication,. .a .. .
PCPERUPANGSFS deltulgl uEP UG Inelnel Ay AP BE BRI 17 discase in the
cenfpall ygrephd destnhj ditlidin@tpsy@asis, PRrattdlulad dchiz@phlaiat (. positive,
t he pol ypeptide chain and/or part of the popul ation of
NeZHH Sy FEHOT dlgpmlé@: @Y@gyomsa)@alqtg@ddlmww uwogm perehpiia emptoms,
f e p i ae..cel | ~. Thus, . . .
sof 2 B, AR NTBIARISH DGR S Do
Delfisibay Idisordar, tBadfl Bsyehdris Bikokder! BBars® 3egcldtibSOEErdeN@s well other
menbrane, Surface-located pol ypeptides furthernore
psy¢hetic gisordars ondiscasenthatipissant with payehaticoempsems et manig in bipolar
: ' G f ' tAOons ohtai.ne hi gh- pH .
s, i ILA S A0 L BF'C SELERIell 6380y aisorar
affeativedéiscrdeReidclndingi depreSsivh,agt€ep dis@tRdcRoipaRte] désoRpc-induced
attractive targets for antibacterial therapy and/or.
Parlinsoaas 0§ Cofeingabuss, nigoting platse alephok phse andhethexgluse disorders.
of such pol ypeptides to the extracellul ar space neans
that conpounds that interact with these pol ypepti des
As ifidicgted do RPTVIDKI64/00@3H 6L Dgrid0 b€ B mpdunda btr@dtu @i A 8E198€ to Compound
. bacterial infections) often do not need to enter or .
L, 1.6, gaws isomnerpodot-anyd 113 -mireredingd indanss sunstitugest iarthe Aatndder 3-position
- a [ i:0 .ept ococcus.
o 1 ekl SUENS bARTLLSNLHID 9 o8 BERITELNSl . Mot
199838 AB8ABY dnd Kiads POBofdseh ODAfOM RIS the MSditidaCORIBIBtry of 1-
sorting signals or notifs are known for this

Pipgrazing- dhemgmdans apd Relatsd srempeyngs'adl 98, WiSBN §6:98085-10-41. For
~Heqr cerf.al r . epti e L.
cxa8 S8 BB HEHIR oo YBSRAA TSl in o
it hasdanVintdtled group Bisteh@ofah ALY drégdni @Nthe fpiRPANRERIsi B¥en disclosed in
Prior art strategies for the identification of
Boggsertialidn dMedChsimt K199, 3% 48RA48PDseatphlent compound (-)-38.
St rept ococcus pneunoni ae have nmainly been based on
genome sequencing and in silico analysis (WD 02/077021
Nong W zhernsbovet redérended 083art |fRfre CPCTIDROMY006GH61983tose the specific
1598). These strategi es_have not been very successful,
enanfiomgic form abayie| (Comppupl ) r msdicst userfbersai dhe frrpsisomer in the form
g . C err [ nuse, .
of hE TR LY oL Pimbtah Ly By SERCo Y, hEELE s o AuREEe in the
69: 1593-1598). The inventors have identified 282
di fferent polypeptides in cell-surface fractions of
Strept ococcus pneunoni ae. The nethod that was enpl oyed
identifies poly peptides that are expressed at a
relatively high | evel. The conbi nati on of being sur

o - o, .
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sequence, - a polynucl eotide conprising a sequence
encodi ng sai d pol ypeptide, an expression vector
W@ vp8®8Hng a sequence encodi ng sai d pol ypept i PET/DER006/000086
a reconbi nant virus or reconbinant cell conprising
sai d pol ynucl eotide or said gxpression vector, for the
preparation of a nedicanent for the i nmunisation of an
or human bei ng agai nst bacteria, preferably

Syn eﬁléptfcfeaaaeusd 3fdn Bagest efr albingJ. drled ptiornc 4095, 38, 4380-4392 while

BRI S A S B0 AR IEER B e una

an iktesmedinefie diseldseahQ PAY/NR04H00545 gwbosroltsgooyal n aspect,
the invention relates to an anti body capabl e of
bi ndi ng a pol ypepti de sel ected fromthe group

5 hernore, the
DE?%@%W %E!@r(ﬂ{lgﬁg@\f BFBH{%;I%EE@ to the use of an
Theaptdshntdinveapmablie it &pet ffhtés I@@'aYE I\Ién‘é@es‘é‘5‘fo$Cth@‘:’preparatlon of

fromthe group consi sting of SEQ 1- 282 for
Iﬁﬁ‘rﬂi’ﬁa]ct"ﬂi’i@@lrbﬁ ea Chigditye asngﬁfodp@ﬁd t«‘ﬂéelt rreﬂterrmanuf@cturmg process as

t S I £oce

con U it B 698, 1 SHERRLIRR G e ey

oncEhep assléerdf amadvdnege dscasp alkl tBll@ifvm*gl lb’&oﬁhe@ ﬁto)‘@@ﬂ’fcie’ﬁ?m terms
sel ected fromthe group consistin SEQ ID NGO 1

of egg-rpupendrld pandsionsymptigey of 3eagsmg an SN@entE end Bte@tttmn of less waste.

In #ﬁfﬁ(r - ?‘?@Sh(@ tﬁg ﬁigaelftg fléglgogﬁ‘f‘é@&'dr%g%ﬁ%b%f eré("te%gp r%tierr%edlate vV

beld\M&nthed shaephtictdly el bPTRIrAIDING. THe drédent i€ elBRUf2E thQieveloped a
di.cament for the treatment or prevention of

routStqf étﬁ‘tng%%%@u‘shwb ther f‘étaamryerSt rfemﬂd@ 60 duebtpined visrd muence starting
ar,a L The,conbi,nat i
fromh BB bl o TR (O PROn 3 o 1t Vb, see
belavel dhus, etlnythhsl gﬂmc@ssptlret mt@tns@lamteﬁorﬁm poliy ﬁ@s@k}e@le% g by chiral
identified by the inventors highly suitable as targets
¢ @%ﬁbﬁﬁﬂﬁh8%?@E@mh%fm@@P@@b@%®§nﬁhﬁMﬁDn|ae i nfection,
al l owi ng detection of intact cells with high
sensitivity. Thus, in a further nain aspect, the
Furthemeore,i the predeat @sehordThiods efoped demetiotl Br the racemisation of the
St.r ept ocqccus 8neunnn|ae or parts thereof, usrn% .
undesirgd cenagtiome) §&pmaowh Ab.csest belewdgihithn ghenhean be reused in the
f t r d I
e T B A SRS BB T S el as the
efﬁamicg&f theeste s hiefaab e rasolitiinde irkrdagéd AgWéIDad BE SubsSyEdht steps.
i nhibitors may be bactericidal or bacteristatic or
prevent inter action of Streptococcus pneunoniae wth
the host organism (virulence). Thus, in a further main
ACCQ@HQ&X the (eaantinresit ofoformalaale may dbarebihined Hyoa process involving the
folld.\x%ﬁg | ng inhibitors of the cell-surface |ocated
‘i des described herein. Definitions - Vaccine -
i's used to indicate acgpnposition capable of induaipg
a protective i mnune sm
a_hurrgp being or Janimal. Protective i nmy
ysed to indi gateyan Pfune r¥Shonse (
[ cel-+uta) induPng nMEM
f np resultingstn the infectious agent, [
St rept ococcus pneunoni ae, belsﬁb’eﬁ*et by a seconda
rather than a primary response, thus reducing it3
i npact on the host organism - Polypeptide - unlesS (I
specified ot herwi se, the term' pol ypeptide' when used

rein,can_als ariant, or fragnent qof a .
Benzaorcﬁs‘%%st Ehe e"rlﬁt Pt %Pﬁ&%@&@% i fhe er%tqngs o @ base, suitably
potafkdl REPbidRRle (t-BEO@ 'iE?E'Eultablessoq‘@e%gs CY(H asn &%e%cﬁ(yethane (DME),

non-full length par a pol ypept i Thus,

fragment is itself al so a pol ypeptide. Vari ant - a
"variant' of a given reference polypeptide refers to a
pol ypeptide that displays a certain degree of sequence
|dent|ty to sald reference polypeptlde but is not
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and may include enzynes, hornones, and ot her
pr ot ei naceous or nonprotei naceous sol utes.
w@logpssd des, pol ynucl eoti des and anti bodi es PET/DK2006/000086
inven tion are preferably isolated, and vacci nes and
ot her conpositions of the inyention preferably
conprise isolated pol ypeptides or isol ated
ol ynucl eotides or isolated antibodies. Detail ed
eisierqtionivaith Mt edomiagetate (MCA) leads to spontpresiie ring dlosure and one

pot SHBAEh §F e PinainEat BHER @B nx. Each cross refers

The, RegERT BF R AD 1 et PR (h B Ry OBt s 0B drpmpound of
forrl(ﬁ%’lﬁlv(glg])? Plglgl{ea%?ycs}; ?%g rrg% %g?&\%? |0\£ﬁ!t:ét%cﬁ%}&é @?Sp'ﬂg#&[ Qﬁaténg%vater and
thereaftanhdechrbohglatiom ssg.b dly dregting Fheg vompaund. bs foraful@iloin a suitable
G SyaeReEtEse o suilce oeqt o0 S eptpgeccus L

confRUhy 86k AR @vsPl een froma nouse infected with S.
pneunoni ae (9 at 1 day of infection. Primers were

used spec |c for transcripts faqp antlgens 029 (SE@Q 1D
ol eeQ ID NG 607 /( SEQ | DNQ 20)._and//653
Mor eove NF wer e used
Qﬂ’the.Sin bunit of t

- Pol #SEPLD

rever e transcr|otase +RT: RT PCR

N (single patient)
vac. (an oens% 029, 060, 144, , 646 and 653. (1v)

Figure 5: | mmun Qen|0|ty of antlgens ( g%) 029, 060,

607, 653 and controls with un treated ani mals (non

i mruni zed), Al um adjuvants al one, and an unrel at ed
Theaotipgund af fqimsakt OY) B rescivel @Eachfevv Hoecdasaed emanlﬁbgler éfofinula IVa)

er. challen neu ni a

for ﬁggwgh%fsy g 9€§8@Pﬂ wr e ”&ﬁ?ﬁlﬁ r?galztgﬁee)r (fppmula IVb) which
mayX¥ubfRied t@%%eﬁ&'i‘s@h@&%cf&'c clifgt h untreated animal's (non

i muni zed) , un1adjuvants alone, and unrel at ed

antigen. Figure 7: Survivors after challenge with S.

pneunoni ae D39 of m 5e vacci nated with anthﬁns (ags)

029 and 6Q7 conparec Pwith control groups Wi

on i muni zedf!
@o antigen (sig Li
redi'sagent In a first ne

invention relates tg a conposition conpr|3|ng - a

pol ypepti de which cohpry ses a sequence sele ed from

the group condVati g of\sur f ace- | ocat d¥p)St goccus

pneunoni ae pol ypeptides”of SEQ ID NO 1- 28

conprises an antigenic fragnent or variant of said

sequence, - a polynucl eotide conprising a sequence

encodi ng said pol ypeptide, - an expression vector
The G@Wbﬁlogl of§ Vanass querteepeefocned ngng ehick! phiopmepdriaptey, preferable liquid

onblnant irus or nt cell onpr|S|ng said

B}ﬁ %%Ye@f i e%?upg%?F’&C@&[}% OB | or - an

anti body capabl e of binding said polypeptide for use

as a nedicanent. In an inportant enbodi nent, the
Chlr@bhwuéwhrommat@grﬁpim ®aYy &g abq)pﬁtrﬁmpdlodet ottitat htatlompy iph&se, suitably

ue sel.ected fro onsistin
on ol §F 508 EeiPT i SBbTZR! Ehife! oRis Sayilibhph € column of
silic @&l dtted{vithad ehitR PeBARE,; e, @ rﬁ&hﬁ@(y %&lﬁﬂ&éed ®r modlﬁed amylose,
conprising a sequence encoglng sai d pol ypept |3

expressi on vector conprising a sequence encodlng sald
pol ypepti de, or - a reconbi nant virus or reconbi nant
cell conprising said polynucl eotide or said expression
vector. Said conposition can be used as a vaccine for
active immuni sation of an individual i n need thereof.
ThIS |s descrlbed |n t he sectlon vaccine conposi tions

L, Y o L, . Y a1
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conprises SEQ ID NGO 6, or an antigenic fragnment or
variant thereof. In another preferred enbodi nent of
W b@oakse conposition, the pol ypepti de conpri BEFDEBED6/000086
ID NO 7, or an antigenic fragnment or variant thereof.
I'n another preferred enbodi mgnt of the above
conposition, the pol ypeptide conprises SEQID NG 8, or
an antjgenic fragnment or variant thereof. In another
such g pray JogetrisDdr-thskty lesmzy lnerbameted peefeablyi & ¢odwmn pfisilica gel coated

. ' comp.i EQ, I D NO9, or an antigenic
Wlﬂgfgllgg%g%tris )v(gg%zgﬁr@?%ﬁgfggﬁmaﬁléf anot her preferred
enbodi ment of the above conposition, the pol ypeptide
comprises SEQ ID NO._ 10, or an antigenic fragment or
A spabla selvepietsewed fpn thenehirp diqyide elsometdgeapbydiupbras, efg. an alcohol
O€ it t he_.pol ypepti de conprises SEQ
Gry RS SRIRS L, WP SRPLRERIAGS: GRS T Rutkane, o
mixtirey eiafreof] Buitibdt Beandll eictidngl iSOBRPABINacAbnitdlS. ARANE tert-butyl
conposi tion, the polypeptide conmprises SEQ | D NO 12,
etheg or Zrheptane §& mqgtuquggm@]é prsierebly ieghanolk ¢rer-hepftanel ar a mixture thereof.
:2N0 nr red dj t, of, t bove gonposit.ion,.. .
A“?’E&%?F?ﬁe@ (ﬁ}lglgl%cgnprlgs%s e@é@ ﬁ’ﬁ %ﬁi’ﬁ'g ofonglﬁc acid, acetic acid,
triflasvoh@giviacidf trR@iyRahine) orVAN.A8thylahf£of . I n anot her
preferred enbodi nent of the a%ove conposition, the
pol ypepti de conprises SEQ ID NO 14, or an antigenic

fr . ' thereof. |In anofher .preferred,. .
sud, RS0 ey Y914 SRS B30 b PEbL BB il sonay
phasegpitatsde SnSEQolUmMNGY silra @l vaith aA tih@esyilkzelr HIFE Polyder, or on a

vari ant thereof. In another preferred enbodi ment of

columppobfiliceed saped mithanchitahpolyblen wep toi redifehpmiy bes, sBEias amylose

1D ¢ i hc fragment .or, variant.thereof.
s In [g@o.%%éertﬁ%?%rﬁrg}ebg% %%‘A’odi fent B’fe.f?r?ilgyabo%ylose s (3.5
dimethiiphsiyleabamdtéle modtypepsritle £RfNd %5 (SEQimBMPhedyicarbamate)
or an_.antigenic fra%msnt or variant thereof. In

coatgeh onndkicapgeds e # &rp erlintase. Bichtasecelblove trisotfpmsihylbsnzoate), or

i j | D r 18 .
NPT, S5 SRR o, Ry g i .5
dimghelpaenydchrbamacl svatid oof siIi&)aBgelb@ﬂﬁi g@@g@ﬁ thit2Rtatioh&y phases may

pol ypepti de conprises SEQ | D NO , Or an antigenic
be yspdoe nthe drirkja typeneolemas: sbitable oarmeelumnpelesibiea gd with covalently

Slppdi onposi tion, the pol ypeptide
boncomﬁ?I idﬁ@&@%%o#lg&@g%%h%}mb NS AMY&ni ¢ fragment or

vari ant thereof. In another preferred enbodi nent of

the above conposition, the polypeptide conprises SEQ
Subq pr epereriticad caghenadioxigen Flétagka@mmrltml gabbmdioxide, containing a

cher eof o | t erred enbodi nent, of. .t he above
o6 861 ve! RS ST NEPLEY 089 GTRRCIRIL Rl AR AHBNEony. The
modifierais suidctagie fiom tliea gt aledhokAkhicdhnbs i@l . ethihol, propanol and
. _another preferred enbodi rent of the above conposition,
isopgapangde oy geptacefenisiinpay desusstQAn pNae.28ich gy digthylamine, optionally

oANk:i ' r r. variant.thereof. |n.another .
018 BB, AR e, A hinhy o0 Himt PTG PR amine, and
optiqelly peptiddsuch @R Pérnge sciSFeti OadiDard trifiorée@idi@ 8k Ge added.
fragment or variant thereof. In another preferred
enbodi nent of the above conposition, the pol ypeptide
[ I 3 . n Lgeni r.agne r
tn o F00RG PR dElcl o G L R B BNk clfo B b Bfver alcohors
suchtdsenéthmod, etieipl pirdpaaol addisoppepanbE Pt b @eadeestidiil 58§ bSERJ, as long
I D NQ.26, or an antigenic fragnment or variant thereof.
as the mogdyfigrHg porppatible yith ¥hhent of the above
conmposition, the pol ypeptide conprises SEQ I D NG 27,
or an antigenic fragnment or variant thereof. In
anot her preferred enbodi nent of the above conposition,
t he pol ypeptide conprises SEQ ID NO 28, or an
antigenic fragnent or variant thereof. |In another
preferred enbodi nent of the above conposition, the
pol ypepti de conprises SEQ ID NO 29, or an antigenic

g, " o Y o o, Y
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conprises SEQ ID NO 52, or an antigenic fragnent or

variant thereof. In another preferred enbodi nent of
W b@oakse conposition, the pol ypepti de conpri BEFDEBED6/000086

I D NO 53, or an antigenic fragnent or variant

thereof. I n another preferredgenbodi ment of the above

conposition, the pol ypeptide conprises SEQ I D NO 54,

or an antigenic fragnent or variant thereof. In
Theysbirsleshrpmatograpbyl centhsdscatsdt up ising sutitile dechoniogisist £.gn simulated

h Lypeptid ri ses SEQ | D.NO. S5, . 0 n

ol 1 B FURBTR S0 RN DR g 6. Cor (e
Prepuritik ' BihrBioRoeive @h@%aidg@%\ma&mopwnsﬁmg Li¥e Oxford, UK,

(%olypeptlde conprises SEQ’I 1 56, or an antigenic
2005p.agment or variant thereof. In another preferred

enbodi nent of the above conposition, the pol ypeptide

conprises SEQ I D NGO 57, or an antigenic fragnent or
The/&grhgoiind tofg6@afla (V) anakh esdubsed. 81 wRE a RBRP&xREh] @fggde, such as

t he above conposition, the polypéptide conprises _
borplrydudes 8suitablyan witht i spdiving * fooeduydride ofNaBHi)aner t susheofs. lithium

| n.anpt he referred epbodi men t he, abov .
ol IR IR, B BB Rl L BT S ey pssghonc o o
proPdnodind Pré f@BIyCat fal ta@ PEraturOI M kdrdBlof BRI €96° tol430°C, e.g. below 30

anot her Ereferred enbodi nent of the above conposition,

°C, tbglovp 80 ypepelpdel & Yapri prefsrabhelpvNOPGoto form ancompound of formula
(Va(”ﬁﬁ?¥%§ffra nent or variant thereof. |In another
gré ert ed et dMent of the above conposition, the
pol ypepti derconprises SEQ ID NO@{ , or an antigenic OH
> q I nfanot her prefge J
{on, the pol ypp
igenic fragne

t he above gonposition, the poI¥;»= i de conpri ses SEQ.a
| D N@63, n ant i geni ¢ (fa)ag or vari ant tYRer eo@
I n anot her'spreferred enbodi nent\=af/ "t he above

conposition, the pol ypeptide conprises SEQ I D NO 64,
or an antigenic fragnment or variant thereof. In

Theta oglgcﬁ {%;B{gg{o?& ee gg-e ch%ggg? L ot{labt(%%_ %gggrgp?tegx}]n?g Sé.l stulitgglé leaving
td ' r V@ J fe
B e B od hen 51t b aBog Saroas £ SkOfie, g mesylat
(meplwingwéptyilae) aotopylatsad-tEendsDIfdi146), soitatdy bantadioni with an agent,
fragnent or . variant ereof. I n anqther preferred
sucl o fioyhe Chig %@%L&@eﬁanﬂ%@yﬁoﬁzlorecﬁ% Op dPpeidriotignesulfony)
C o P P B el s B e Moo compound
has tforenddo OV, wloarp b€3 isitlenleating goby pept i de conpri ses SEQ
I D NO 68, or an antigenic fragnent or variant thereof.
In anot her preferred enbodi t of the above
conposition, the p Npepi de conprises SEQ I D NO 69,
or an antigenic frag @; ari ant thereof. In
anot her preferred enbodifre of the above conposition,
t he pol ypepti de conprises SEQ_ID NO 70, or an
antigenic fragnent or vari ag ereof .l n anot her
preferred enbodi nent of the /e conposition, the
pol ypepti de conprises SEQ I D NO &4 or an antigenic
fragnent or variant thereof. In another preferred
In agmtfedtedrembodifneht) & Gabs @l gl.« drgpais thlonde of foemplal (Wopt | de
conprises SEQ ID NGO 72, or an antigenic fragnent or
variant thereof. In another preferred enbodi nent of
t he above conposition, the polypeptide conprises SEQ
ID NO 73, or an antigenic fragnent or variant thereof.
I n anot her preferred enbodi nrent of the above
conposition, the pol ypeptide conprises SEQ I D NO 74,
or an antigenic fragnment or variant thereof. In
anot her preferred enbodi nent of the above conposition,
t he pol ypeptide conprises SEQ ID NO 75, or an

Y T




I n anot her preferred enbodi nrent of the above

conposition, the pol ypeptide conprises SEQ I D NG 99,
w@eooans@st i geni ¢ fragment or variant thereof. PEI/DK2006/000086

anot her preferred enbodi nent of the above conposition,

the pol ypeptide conprises SEQ | D NO 100, or an

antigenic fragnent or variant thereof. In another

preferred enbodi nent of the above conposition, the

pol ypepti de conmprises SEQ I D NOA01 , or an antigenic

vari ant thereof. In another prelerred enbodi nent of
t he above conposition, Yper i de conprises SEQ

I D NO 103, or an antigenic fra or vari ant
thereof. In another preferred ewbodi mrent of the above
conposition, the polypeptide conprises SEQ I D NO 104,
or an antigenic fragnent or vari af¥la) her eof . I n anot her

C refer d enboﬂﬂﬂﬁ he bove co iltlon t he
O%B?We i 48 WY eg isDt re3sted Bithah2ginethglpinerazine in a
sultfclBl@%Bﬁi@Bt Qlg ‘éel{e'tcﬁﬁtsutzlb G, PQBB&?LKQ&%{ & Irn‘é‘ﬁi?/ ethyl ketone,
mbodi nent o t he above 'cc 03| |on
prefemhb)r insetby1SEQbUtEl M€ond G8, ther prasenaeitdfge rbaSe fmbm!mb £Qr potassium
var t thereof. A conposition conprising the
> car t?p&p‘?l?tﬂgcg)lm@@f{fliD NO 16, or an antigenic fragment
or variant thereof for use as a nedicanent is at
present the nost preferred enbodinent. In sone

Altgnitpaiyydint gipefazinh @ac efffiesibiconls nidyebepatryhespt ibgieeacting Compound
copsi sts of a_sequen selected fromthe group of SEQ

VI Fihcsompopgg of wa%aﬁﬁ Z‘?Hé FelGt: RostestOriha PEOFSeiFPHR Sich as, but

not Q&W&é@ﬁﬁ e%r Rl ant | genl P?p(o%t&‘?%ﬁéaec&r t,?%r% %ﬁ (Lj@carbonyl

agment or varfla
10 (Oftsle qalhddéOCa&ﬂvwdybarhsnyi drampnzgythereby ohtdining tlegcompatnd @f formula

VIR G Pfi i e Bl ebicins ot opRBRY OBRDTBH.

may be conbined with or fused to a tOX|n eeg an

ent er ot oxi geni ¢ Escherichia coli Stabl Lablle
toxin. A suitable heat stable toxin Il ) has been
described in Lee et al. (1983) Infect. n. 42:

264- 268. Exanpl of suitable fysion proyelns are
oo FBd

given in SEQ I r 295 and SEQ OR96\ I n one
enbodi ment, theNgophi nati on conpri @@ pol ypepti de
of the invent on nd a non-coval ent I '\nked toxin,
wherein the t may be a single toxin po ypeptlde
or a nultlnerlcN e.g. dineric, formco si ng

mul ti pl e copies ofom%e toxin. In another i ment ,
the pol ypeptide of the invention and the toxin are
covalently linked, e.g. by post-translational |inkage

r i op.and translation fro S e fused .
A (i S5GfiEhy EAR T RARR 1B E T o AR P e mlaiifiCtring of a
15 confpousd i t ue[temp@indbe | Imked dnr(gqam cpéhwﬂoag hé@lﬁﬁ&én-%l) 1,2,2-
I'i nker domai n, which e.g. pepti d |n er,
trimghedripey b:lye]dlaymttbgﬁélomm @mnka (BRopror Saﬂidherﬁﬁﬁ‘m nogeni c
peptide linker. Such peptide |inker may be of any
length, e.g. it may be between 2 and 200, such as
between 5 and 50 anino acids in length. Miltiple
copies of the toxin may be fused to the pol ypepti de of
the invention. A conposition conprising a polypeptide
of the invention, e.g. the polypeptide of SEQ ID NO
16, as well as an enterotoxigenic Escherichia coli nay
be used to manufacture a vaccine for prevention of
infection with Streptococcus pneunoni ae and/ or
ent er ot oxi geni ¢ Escherichia.In further enbodi nents,
the conposition of the invention may conprise diners
of any of the polypeptides of SEQ ID NO 1-282, such as
dlners of SEQ ID NO'16 D ners may e.g. be forned by

o, T 1
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Hi ghly preferred conpositions include: A conposition
conprising: - the polypeptide of SEQID NGO 16 or an
w@rbgesL fragnment or variant thereof and - aPgT/DK26060600086
pol ypeptides of SEQ I D NO 1-282 or an antigenic
fragment or variant thereof, goreferably any of SEQ ID
NG 1-41 or an antigenic fragnment or variant thereof,
nore preferably a pol ypeptide sel ected fromthe group
consi sting of SEQ 1D NO 10, SE@®H:D NO 13, SEQID
NGO 20 and SEQ DI NGO 28, no ¥ferably the poly
peptide of SEQ ID NGO 20 or ah anbdigenic fragnment or
vari ant thereof. A conpositiwn cpnprising: - the
pol ypepti de of SEQ I D NG 10 oy'an anti geni c fragnent
or variant thereof @nd-—agy of the pol ypeptides of SEQ
ID NG 1-282 or an anti g d agnent or vari ant
t hereof, preferably anyw of Q 1D NO 1-41 or an
antigenic fragnment or variant\thereof, nore preferably
a pol ypeptide sel ected fron1('- group consi sting of
SEQ ID NO 13, SEQ ID NO 20 EQ DI NO 28, nopst
preferably the pol ypeptide of=SEFQ I D NO 20 or an
antigenic fragnent or vari ant t her eofX) A conposi tion
whi6lR HRHodl Bhnrized: e pol ypeptide of SEQ ID NO 13 or an
_antigenic fpragment or variant thereof and - any of the
(M) Ponwémurmcmpsm IEyMofnfeﬂhozl8&6f the pg&lsseﬁntﬂvgﬁ}iﬂrﬁ} i.e. in particular
r t _or ri ant thereof, preferably any of SEQ ID
nﬁﬁ%gg%nﬁwuﬂ¥ Hi'Qeni ¢ fragment or variant thereof,
ii) Mo ' f i
O TPl PR R (DBt S e BE Btsecondary
pragfies &licjiondliy.palitablypty celuctveSHRY lafoiNGsiAQ svitaldld agents, such as,
ant i ni% H{%%nent or riant, thereof. A conposition
 Srfor oEpelgely e, s SR chgommeserlipboROmEtaBe (AKM).
antigenic fragnent or variant thereof and - any of the
pol ypeptides of SEQ I D NO 1-282 or an antigenic
Thefteray reglttiver allrglaiiamteférh o thefabops-akeatiatdyreayitsdh cSR@idalon with a
rdNﬁl 1-4%. or, an anti%e ic fragnent or variant thereof,
edyc¥e pesnlsuth axforgte ID NO 20 or an antigenic
fragment or variant thereof. Preferred conpositions

conprising at |east three polypeptides include the
Thus,dhithe enpodinerd b dei invarionaelptes $o thg rhdtheds asrdesmibed herein for the

| ypeptides selected f.ramthe groyp con sisting of
man et PR Fnroand iorein Lamnsge’| & Resiawss” be Gonthones B
and SEQ I D NO 28. A conposition conprising: - the
pol ygggti de of SEQID NGO 1 6 or an antigenic fragnent

Compoupd I X anteschibecbgdnedinally- intBR 630 DY penile dee @fanGiz@ed 6 formula (IX)
r 20 OF. antigenic.fra n r varjant thereof and
has Q'e%n%ssrflb%v %8’#’ e?}tﬁl-d’é‘sjg gﬁﬁ%@lﬂﬁb RS> B32898% 13 8h#392, in the
fornPBf tHeMinfards IPNERE ar 2489 CoRb&iES Be!
oMot SEQ ID NG T-41 e S comp {)%%dqnﬂ:ggrganént  BRd @Method for
manyfaeivaing tCrenpoid IXoren loafmuad Lyand sabs ypEpmipdendEX ¢atpeticular a
om t he. group, consi stin f SEQID NO 10, SEQ |D ) )
crysiofybis SUSEE SRl TNy 8 IR ko PRl Rt Y aEeridben idgvesibed in
PCTAOKO0@®H/0@k450 t he invention, conprising four or nore
pol ypepti des selected fromthe group consisting of SEQ
ID NO 10, SEQ ID NO 13, SEQ ID NG 16, SEQ ID NO 20 and
As $BQalR® M3R8ihe r i i -
o el MR e Pl alsd ks RS 3 FSRR RIPHE' FRficruring of
Compolnypbpt Compowtd BEG ddBchtRdlkreibEMetdn NOn@unSED lirecycled such

NG 16, SEQ.ID NO 20 an EQ I D NO. 28. In sone )
that i ¢afy g’F ﬂﬂéﬁ“f@&f’f gfﬁe Wéheaﬁdg &SO@B?P&% il OF 698 0YRH FX sieprpctivgly, see also
the iDhistiXBbE bBBLYPEP tides, the pol ypeptides are not

covalently linked. In other enbodi nents, however, the

pol ypepti des may forma fusion pol ypeptide, which is

formed by post-translational |inkage or generated from

a single fused open reading franme. In either case, the

two or nore polypeptides may be linked directly or via

a spacer or |inker domain, which e.g. nmay be a peptide

Y oy o . a
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Merck Adjuvant 65, polynucl eotides (for exanple, poly
I C and poly AU acids), wax D from Mycobacteri um
WO awensaBosi s, substances found in Corynebact ePCTIIK2006/000086
parvum Bordetella pertussis, and nenbers of the genus
Brucella, |iposonmes or otherglipid enulsions,
Titermax, |SCOVS, Quil A, ALUN (see US 58767 and
5,554,372), Lipid A derivatives, chol eratoxin
derivatives, HSP derivatiyes, LPS®erivatives,
synthetic pep tide matri xésNp ewm',.LnLerIeukl 1,
I nterleukin 2, Montanide | ‘@* QS22 Rref g?n}p%“d“
adj uvants to be used with the 1 nvantion include al um

antaQﬁde ISA--l and <21. Mont gy e | SA-51 ( Seppi c,
Inc.) i neral _ef| - based (4] p anal o gous to
i nconpl e dnd<s_Redpluigant, which is normally

adm ni stered a
Bi ophar maceut j

| sion. Q521 (Antigenics; Aquila
ngham M) is a highly

0l ubl e saponln t t handl es as an
aqueous sol ution. Anot herClpre d adju vant to be
used in the conposition of t ention i s | MSAVAC- L
fromthe Nethérlands Vaccine .tute. In another
preferred enbodj nent, the polypep de or pol ypep tides
are included in\virosones. m)rfuncti onalities
of adjuvaﬁV@“@hp | e of bel ng used='n accordance with
the present inventNon ar¢ ljgted in the below table.
Table 1 Modes of a
Benefit 1. Irnmunanodul’ati on Generally small nol ecul es
or proeteins which nodify the Upregul aliop of imune

response. Sel gction of TMor cytobkine network Th2 2.
Pr esefh Aeneral |y araphipath| o npl ecul es or
conpli exe l8—Hncr eased nd alk,'m; ant i body
response % eéft er i merac! iqrmunpgen in its

natiye conforpatjyon duration of r opse 3. GIL

I ndu¢tion , cI es which can Or encl ose

i mmunogen and €yt osolic processi (| protein yielding
correct class which can fuse with or—di srupt cel
menbranes 1 restricted peptides w o enul sions for
direct attachnment o peptide to cell Sinple process if
prom scuous peptide(s) known surface VMHC-1 4.
Targeting * Particul ate adjuvants which bind

i mmunogen. Adjuvants Efficient use of adjuvant and

sors ACHRD 05RO s o

baseMa@lg Ednsamlde,tlﬁémdb@ 4 Vatkytimide sPe e nbff liRed ﬁﬂhﬁﬁﬁﬁ dRflamide,
argeting sel ective 5. Depot generation

hfhl‘éfﬁlﬂ@PHﬁPY]@mli% élﬁhlumeﬁeﬁﬁteﬁlmmﬁlé;dew@mb@h@am d®150pr0py1amlde
(LDﬂZrH}.Saoﬁg{ £Bis s?lglla%ﬁﬁg t(ge &FQ& %&E%ac \Tf]ls%rl) ag,ltogra% metal alkoxide,

CCl ne oource

e.g. baicmit hienifedNd rhrerhl; thbthdxide ABetabethoxide,chargl £RIMASLitE, Mitably alkali
accor di nglat o the present invention nmay conprise nore

alkoxiqgn Prsifaatly rrosassivm alonidenmust preferably spotessie igv-Auiedide, or an
t rep P tide of 't
alkyf Hl%{al ﬁgtﬁﬁteoar% %lgzloﬁtﬁﬂﬁn ﬁgfaéga%ﬁ]y gﬁtyg ?1#%@18 Aed- I}Wérlgglﬁlm After
quemhmgtt]ﬂfreadlcjnunﬁd&ire,ctﬁél rd@@m&dlf@téhesﬂ\/eéa@ldaeiﬁm%&t ely in
any appropriate sequence. The adjuvant of choice nmay
e.g. Freund' s conplete or inconplete adj uvant, or

mhe LR SHPUS 48050 PR TS o g g o
non dmdm;ﬁﬁho basef catﬂbylu%dte& ‘itlfe fEQY BHBRE” | s@ﬂ'e@gan amide, preferably
%@Y naI tlbodles Principles & Practice nd
a di t gt linted o ilthlsm distisiiamidet bﬁnumodmweropylarnlde
t hat mhen the antigen of interest is of |ow nolecular
wei ght, or is poorly inmmnogenic, coupling to an
i mrunogeni c carrier is recomended (see bel ow).

Various saponin extracts and cytoki nes have al so been
suggested to be useful as adj uvants in inmunogenic

o " ~
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fairly low |l evel of response can provide imunity.
Thus, dosage of a pol ypeptide of the invention, when
W@ 2®d/086¢984 | mruni sation, may e.g. be from 0.1 tBPCBHDE2006/000086
m crogranms per kil ogram body wei ght, such as fromO.1
to 100 mcrograns, e.g. from@®.1 to 50 m crograns,
such as from0.1 to 25 mcrograns, such as in the
..range of from8 to 25 mcrograns per kil ogram body
lithiyen gﬂf@n%hylp@%dudh,awwah@t lithéwre rditseprop el (kDA% ori ermetal bis-

ol 0 . 1480 2. M croar r kil agr bo
sy BEATE 28 R B by 618 AR B HALATD B or an meta
alk®adR 05kt b@NBotC RIFRED Sb NHethl GRERHARN tmthll BR[O metal rers-butoxide,
_reconbi nant cells DNA or RNA vaccines pertain to the
suitpbly redealicalk@tide forefergblyalithinm alrenide, mobtypefstabielithtum rers-butoxide,

ARSI LD B B4Rl Y HEARE %R0l

addedic ABdeish ek FeEdr dhsE, OiFfeRint EHTBscORAR Y Ysddi RkLhn amide,
to_a sequence encoding the pol ypeptide of interest,
prefeeably na adighiyianeide.i ¢eg obutamptofinged @ Nbium- 2gshydamige, lithium

‘s ' i e I_or,variant, the f,..preferably .the
i O BT R B! OGS o B phde o
or ometdRbisalylahties, Q. allAs Hs(EIndthPAGTRAMNS dIRY 2 GhetGIONkiidke, .o but

a nethionine start codon, such a codon is optionally

not figtted de heipd mpaaxidss metrd ethepidesmiiohretiopntoxitle, suitjatdy ekkeli alkoxide,
' nstruct. .may, be a non-replicatin
AP RANGLERSLIE GRISHEHSITR AR A GRIL 57t Mo mec,
suitsisle boblkyblithiin gt foABROBBY MithRl biGadibae1 Biiass d or
viral expression vector. The construct nay becone
integrated into the host genone. Any expression vector

| § | | be..used in t .
rud B RbARIREEly fo IR A0 ESkD MRS Pb b adain
therp el St theeBndthrdprefvRiblROsSadday GRNEFEAL bAAss BHRES SdrPBtart,

vectors are well known in the art (see, e.g.,

Mol ecul ar Cl oning: A Laboratory Manual, Sanbrook et

in Qi i, 9" R T sk RREGLB5t AL B s
nucleophitikidak@ns conprising a plurality of genes

expressing multiple polypeptides selected from SEQ I D
NG 1- 282and/or nultiple antigenic fragnents of the

! o _ant o o |
A0, 8B ol ACnBE0 Tol b PR LAY ARUBRL  Bescrved
in PAITYOKD4/0p0R{BakRabths VAERTROSHNRD oF (RAMPHIHE 1.80HI I8 which can be

encodi ng a specific antigenic polypeptide of interest
raceperisechand xepsgyl ipuhe Fraphetien os insicatad inghe Figurs kelaw.rThe regemisation

oy =1 I IV N a ugt or reduced-virul.ence E
of P i o AR b U BVt BLUSREAIERT SiSrochromate
(PCO), rracentisatiop o TVIbNBIMY d3lekcritediabb e taad théi RdbdRN of IV to V in the
intended re cipient. Such a reconbinant cell may be

usua) ¥y, @ydeseribed abpye.al j ve, the reconbi nant or gani sm may
replicate in the host while producing and presenting
the antigenic poly peptide to the host's inmmune
system It is contenplated that this type of vaccine
may be nore effective than the non-replicative type of
vacci ne. For such a vaccine to be successful, the
vector organi smnust be viable, and either be
naturally non-virulent or have an attenuated or
reduced-virul ence phenotype. Strategies for
vacci nation using attenuated bacteria and suitable
bacterial strains for use therein have been descri bed
ine.g. Makino et al. (2001) Mcrob. Pathog. 3 1:1-8;
Gentschev et al. (2002) Int. J. Med. Mcrobiol. 291
:577-582; Turner et al. (2001) Infect. |nmun.
69: 4969-4979; W9/ 49026; and W03/ 022307. Further
exanpl es of vectors that can be applied are vectors
conprising e.g., retroviruses, as disclosed in WO
90/ 07936, WD 91/02805, WO 93/25234, WD 93/25698, and

VAN N AT NSNS o
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Hi ghly preferred pol ypeptides for use in the
preparation of such a nedicanent are SEQ I D NO 16 and
WGEEQ6HEBIBID 20. An alternative strategy for i nmRCi/PERI06/000086
agai nst one or nore bacteria is to inmunise with a
medi cament conprising the vajj ant pol ypepti de.
Accordingly, in a further enbodi nent, the pol ypeptide
used for the preparation of the medicanent is a
vari ant of any of SEQ ID NO 1-28%H preferably a
variant of SEQ ID NO 16 4 Rrawvar bant of SEQ | D
NO 20. Most preferably, the pt i de—s=sel ectBepund!
fromthe group consistin D NO 283, SEQ ID
) Q ID NG 286y SEQ | D NO 287
eof or a variant
t her eof , g. A vl iresdutbavi ng nore’t han 95% such as
or SEQ I )NG

D NO cl O 286, SEQIDI\|0287

88) Accor di nmlome enbodi nents: -
a nedi canent co¥prising SEQ M®'NO:283 and/or SEQ ID
NO 286, or a fragnment or variant gf~any of these two,
is used to imuni se agai nst $vbreccus pyogenes
and/ or Streptococcus pneunoni ae afe#or ot her bacteri a;
- a nmedi cangnt conprising SEQ I D NO 284 and/or SEQ ID
NO 287, or lapffagnment or a varipglig.0f, any of these

two, is used to |nnun|se agai nsf Streptococcus
agal acti ae and/or Strept ococcus pneunoni ae and/ or

ot her bacteri # or - a nedjcanment vbnpr|3|ng SEQ ID

NO. 288 g1 EQ I D NO 288 ragment or a

vari ant of these tmo ed i mmuni se agai nst
Listeria T yt ogenes and/ or “Strept ococcus pneunoni ae

enbodi nmenty), t ponposi ti on hepei pnpri ses or
further conprisés - a pol ypeptide Which conprises SEQ
ID NO 16, or conprises an tigenic fragment or
variant of SEQ | D NO 16, a pol ynucl eoti de

conpri sing @) eaguence encodilMgsesai d pol ypeptide, - an

and/ or ot her a'-\ eria In the nost ef err ed

expressi on vector conpri’sing a sequenge encoding said
pol ypepti de, a reconbi nant vimus gr recombi nant
cell|@ ' ucle sai d expression
vectlor. t, the

conpposi t e r conprises - a
polypeptide 10, or

conpri ses an geni ¢ fragnent rlant of SEQ ID

NO 10, - a pofsaucl eoti de conpri s 4 sequence

encodi ng sai d pol ypeptide, - an expression vector

conprising a sequence encodi ng said pol ypeptide, or -

a reconbi nant virus or reconbinant cell conprising
Whé@étddﬁﬁé WRUSLEALARE fa FR gca@é( Qﬁ%@hﬁ@ 24 &HyProdud? can be detected

anot hier preferred enbodl ositi'on herein
by bGrYibi Gigsidochrbmatdgeaphy emnrass epeotroacq@gb,ymptticd@tmu@gest that the

NO. 13, or caqnpris [

1mpfni,1§p Heﬁte glg}seirzgg‘l Rgrﬂndéﬂff @E@r}agu ers BY angaﬂ}bl gﬁ?e! (e:rnalytical data

ﬁlﬁlﬁ’é?h%i’éJ GhBOlddahSOMRN HiSidd %adt aﬁﬁﬁrarécevaercesbeﬂemgab@ the work up
pol ypeptide, - an expression vector conprising a

pr0®éqn§re helorénus odith thas ahawp,othyipthptfoteaticar of tha dimencdn beasippressed
nmbi_nant eII nprJ s sai.d .
appifali S bt e (5 e TR g e BHSati, aplgbgpntent of the
d1m91r §1f Bk R RIRA b Sk her rQ(ﬁlc%&’ Ak bialiser e BreRRBPIbRES suitably
further conprises - a pol ypeptide which conprises
Soh@EK?Etmhﬂmdﬁﬂru&knﬂMpﬂh&E&oaapanmngbnlc fragnment or
variant of SEQ ID NG 28, - a pol ynucl eotide conpri sing
a sequence encodi ng said pol ypeptide, - an expression
vector conprising a sequence encoding said
pol ypepti de, or - a reconbi nant virus or reconbi nant
cell conprising said polynucleotide or said expression
vector In another preferred enbodlnent t he

e Y 4 " o o I 1 ..__._L:_l_ N L T
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prevent otitis media, to prevent nasopharynga
carriage of Streptococcus pneunoni ae, to prevent

W@ epsissosaused by Streptococcus pneunoni ae, orPCDDK2006/000086
prevent meningitis caused by Streptococcus pneunoni ae.
Thus, in one enbodi nent, thejpresent invention relates
to the use of any one or nore of - a polypeptide which
conpri ses a sequence selected fromthe group
consi sting of SEQ ID NO 1-282, preferably SEQ ID
NO 16, or conprises an antigenic fragnent or variant
of said sequence, - a polynucleotide conprising a
sequence encodi ng said pol ypeptide, - an expression
vector conprising a sequence encoding said

Dusing thsepttipsis of Compoped drasimeast dipstersoispmercob fiommnnd I (ie. 1-

le. risi sal d, palyaucl eotide or said expressio
(S SO SRR DO B SRR Rl i I TRRT o5 an
impuufityuini thatfirah pRfdudi TaRY iduri@f ishiFBnailBi d0tha déintbion of some of the
St reptococcus pneunoni ae i nfections, wherein said

ranguiosn oe(Vg (e ALDRR)-3Sulichleres! -pheaylindapowhen &G igy€]) in the step
: .£. 0. .l ess.than. 1 -
whGEERGRunEET if RRe: URHSeh Pyl oo R PHRLAT ey stalisaton

of thé désirel@¥i fogn BRTRRPRUNA VY] BEH iteS mib-Rufel dokAah@R)s: (VIR iftthe case
furt her enbodi nent, the present invention relates to .
wherp & i5eChin Gagpewrd Y thisrcan b done bystiyingothiedaixiwhe otith a suitable

rises uen selected . fromthe gr . .
oS 3SR TR RS S8 SS90 WG W s fom ot V1
prediital®s, arr the QRDESRE Ira faimh o8 EBhpolih@ YTRBEs Bito Y&LHiéN The desired
. of said sequence, - a polynucleotide conprising a
cis Bagpdicanraved i Irg gs when b6l iy Sdpisiisrdated, eag, b fittestionoand preferably
0 | S| .Se cg encodi ng said
Was}ég‘f%’gfé rgl?el Sg}g\,;éng;nnc%wgt@ne%@e r}eﬁant virus or reconbi nant
cell conprising said polynucleotide or said expression
vector, for the preparation of a nedicanent for the

The;j ginforns af (Comporndd may alsp bsrremoneth bisaireripitajionrafta suitable salt of
togcQce moni.ae..infections, wherein,said T
Co 8 O£ 8 N BATHTRAS A 5 bERR p LR S oganc tci,
suitAblyrd foaaram saltios @ndlédd et & thotdrbpdmd of Bsbi@NIP opakhdlg followed
|nnunosuppre33|ye,chenntherapg or patients wth
by qug 95 EI0Ie E-crgstallisginng 6@ pheaseabadan P TEREZ004/800348e
i mmuni sation to be effective in these patients, it
isrequired that the patient still to some extent is
The@apidbh&f TonfoRdd T hfa§ aBid Hefombeed BsBOIAGRz Chbmpaed has the free base
enbodi nent, the present invention relates to the use
frompf suitabloidvast: nore of - a pol ypeptide which conpri ses
a sequence selected fromthe group consisting of SEQ
I D NG 1-282, preferably SEQ ID NO 16, or conprises an
Thedntdngen i fiirtlRg agRttsAllsovidlatednb thy infetn@ddReR 48 Aesribed Aerein for the
ol.ynucl eoti de conprising a sequence encodi ng said
syntggsp%,

plthe i Crampoynd dxisr restiquda the intermedisitgsriVaiang 1Yb. In this context is
e ' [ ticd [, = a.reconbinan .
und&\ejrlgt‘ragg r\gl?enr %eg%ﬁ%a%? sgeer &g%lg%%r if%r?ﬂﬁ gtﬁ%ta‘fhg steréoisomer 1s %he main
congtivbennua lpanicutie, Whensspee fEAPHR ShhROYER! fofm, thef tHe®mpound has an
preparation of a medicanent for the prevention of
enargiomeris exeess a1 therpnpatiqmer dp grestipnt i s nedi a due to
St rept ococcus pneunoni ae. In yet another enbodi nent,
the present invention relates to the use of any one or
Accomlirgglyfong embodpapiti cfethyvin@itied pglites &5 (it GRER6RAE®F formula (IVa),
sel ected fromthe group congsisting of SEQ I D NO 1-282,
prefgrably diaying ancmeniiomelts excesoel atdegst %@%3(69% enenfigaatie excess means
f n ' f..sai d.. P . . .
that (SRR ComYBACIYe R 18 BhabBERNETEG20 1n T mpctur i queston,
pol ypeptide, - an expression vector conprising a
sequence encodi ng sai d pol ypeptide, or a reconbi nant
virus or reconbinant cell conprising said
pol ynucl eoti de or said expression vector, for the
preparation of a nmedicanent for the treatnent and/or

o o ~r  a
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for the preparation of a nedicanent for the
i mruni sation of an animal or human be ing agai nst nore
WO ban/08q9e4 ser ot ype of Streptococcus pneunoni aePCEDER0ESH00086
5 or noredi fferent serotypes, e.g. 8 or nore different
serotypes, such as 15 or noresdifferent serotypes,
e.g. 24 or nore different serotypes. Preferably, said
nore than one serotype includes a serotype sel ected
leagtr 6.t i deagt 801, of least, 8596, 1at st AMMW, aﬂl&ast]%% préfErablyB®, least 98%.
3A . 24F, 28F, 3 34, 35F, 35 I n one
On%P@ngpgﬂt@#ﬂ%HPﬁﬁ“?m&@ngpW? ‘EBW%WS |§ used for the
i mruni sati on agai nst at | east the serotypes 4, 6B, 9V,
14, 18C, 19F and 23F, and, preferably, furthernore at
A fughestenthodiment off dre lsmmypdatesm thefcamiphend s&foanylagIVb), preferably
referab romthe group of 6A, 7C,
hax g aroxgnti {@mﬁ% %fre—a% %‘5‘{0/0 1, 23A, 24F, 28F, 3 1,
34, 35F, 35B, 38 In anot her preferred enbodi nent, the
medi canent is used for the i munization agai nst at
The swentiethén gdughgipaspedt, refifes3o Aompour@H] off B,saB, th@wbf @\g. a HCL, a

10A, 11A, ,12F, B,, 17F, ,18C, 9F, 20, 22F
fumgzgie o 5%@%%%6 S%%ﬁﬁ*ebero Qbtained, by m@ﬁg@ ofthe inysrtioay angpthg medical
uset tﬂ’éﬁbof Pie Eﬁl’tﬂﬁ%ﬁé ﬁ)?'(slﬂ;ﬁt ?%difcﬁlo ”ﬂcﬁ&%oﬁr QéJEIIS(HZOSS@(f‘ +hef&m, 2 .. as an
antipgyeotigsRichass. farnschizophrehiar Pﬁx;cefvxeﬂllre dhee iyeniiore ate, atpinermaceutlcal

conffh ST il £l merds el 578 psthal) i g 5

or nore different serotypes selected fromthe
serotypes given in Table 4, e.g. 8 or nore different
In therpresoppesntesch pastiagarofornthe epldithcentic] wes Giify@fempound I, it is
r.nore di.f.ferent s rot S selecte ro
uncisfigt thal N e iy ME AT enitoRst b B gUe oo RFgls (1 then the
condoufd & Frefetably Fb@atﬁfegﬁﬁﬁ%oélféﬁﬁéﬁll'y%r& %Pef@raglg e enantlomerlc excess

neasur ed by assaé anti bodies’in serums e. g.
is ableagt $4%. atF19¢SE HeYmeneé marh erefeblyt at deast B@%d(éﬂ% manedmieﬁc excess

nea r|n e, an.i d T-cell, .
meah 5, 89 vERGEd 1 O £Beion i i, A Blrip i question) atleast 90%,
at 184t Pﬁwtdrq&%eréﬂfbe hEldAstS O8N, INarHeRadd re%%‘aﬁﬁéﬁf eNRSHadtSreomeric
charac teristic an enhancenent of a normal 1nmune
eXC@%s%ﬁQ@PP@HQ;&clh %d@asg éie (BQ%yqlietpitnedmsnc Anrity means the ratio of

colfHAT3h B SO8, B LG B 1S S35l e 95,
at 1dabt-95%, | Nealt BM6l/ R 1at (bt O8P%, Pol ypepti des or fragnents

t hereof having a potential for eliciting an enhanced
i mmune response may thus be readily identified by

f d I L-3, .1 FN- F
AccREETER: B prsroL AR 8 ekt pibiirech oop Ripetsgy Compound Lor &
salt OtT'lérYeZP i¢98milpear REY at Eﬂarﬁﬁf:&itﬁalbﬁoﬁlﬁéﬁﬁ@rp Ceh CBHIPBERA, salt or
of aspects related to vacci nati on agai nst
comppgitipe Of demuppupddunay he admindsteredde rangli ssitelsls ehyi mg. orally, buccal,

s ERGREHY v S PO} e BRELE 281 A RSy s o

for €lRB @EmMiseativRt heds the forhﬁ&thﬂgts%sﬁﬁﬁ|ﬁé%bﬁnsﬁﬁp§&(‘sﬁluﬁons or
vacci nes. The héerein described polynucleotides an

dispessrme sfer dmiestiont dn one ambtodiment, the cogmund too Stahr@ethe invention are

adm?l%gteéedlln tﬁ/e'f\éo %! nlcc%/ﬁt I %:J%ltlg{ﬁyegf %yanlgﬁrrl?fy agﬁ{%%?apsule

15 617 648 [1997]), incorporated into | SCOVS,

| i posomes, or erythrocyte ghosts, or by biolistic
Methe &re, prémr@ﬁlqsmmeéld|n@atrmqe@mpal prepetationy apoveadk krewn in the art.

ra G e S ST R P PR G, e

t he polypeptlde of interest into the cells of the
ani mal or human being. Preferred viral vectors include
those derived fromreplicationdefective hepatitis
viruses (e.g., HBV and HCV), retroviruses (see, e.g.,
V[89/07136 and Rosenberg et aI N Eng J Med 323

A o

B e Y Y - 1 o o o o n - - o,
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pol ypeptide of SEQ ID NG 27, for exanple the

pol ypeptide of SEQ I D NO 28, such as the pol ypeptide
wWo@R006BEg98D NO 29, for exanple the pol ypepti de BET/BECH0LD00086

NO 30, such as the polypeptide of SEQ ID NG 31, for

exanpl e the pol ypepti de of I D NO 32, such as the

pol ypepti de of SEQ ID NO 33, tor exanple the

pol ypepti de of SEQ I D NO 34, such as the pol ypeptide
anddillugg@ an(b sub}eggent]ﬁrmongx@am[géhe hextprl preenves et talﬂE’G;‘_ing Machine.

a 0 e of SEQ I D NO 37
BB oS FE BBty SU5E it GRiuei RemRBr o ol Iide, taloum,
ma@ﬁbﬁdﬁﬁﬁ%ﬁﬂ& atla lh@oéﬂogﬁl%s 5&1’ thR NP |A@1ytcﬁﬁer adjuvant or additive
Sucgol ypeptide of SE D NO'40, such as the pol ypepti de

fas S@dyurmgmomma fpmsemtlmple@ trhay plsb yisepseddprovideSBqnt they are
conr2 Eg 1?1‘[ at as t? ggol ypeptide of SEQ I D NO 43, for

é’xg g WS f)é‘feylﬁgrﬁ 1GE- of SEQ I D NG 44, such as the

pol ypepti de of SEQ I D NO 45, for exanple the

pol ypeptide of SEQ ID NO 46, such as the pol ypeptide
SolyfonsHoy 1rm>qu@mmayfb@rprepea¢ﬂpbae diskadvingl ay:pld;plf the 1ro4=en$aQamchoss1ble

tide.of S
wdd i SHE B 5 D Bntn OGPt e it Adstghe solution
to d@ﬁkédpﬁﬂﬁmé estéﬁhs@ﬁ@l bENGoRtionfaa8 fRNAH .‘ﬁut‘ébl% ampules or vials. Any
ypept i de of SEQ ID NO 52, such as the pol ypepti de
sult@lfle %d;uv@ eovesionply usschimpltks effempwlby pulded.deichf asSEQidip agents,

pre nggg%? %%Jtﬁogu %’It%? g@ﬁ?ﬁ&éﬁgggg‘;&% IOfD EI(E)QSED gll(,l) cflifsasf ? rhe

pol ypepti de of SEQ ID NO 57, for exanple the
pol ypeptide of SEQ ID NO 58, such as the pol ypeptide
ThegtailgEope ¢ toceapotnsk ofdremyple &) eheves chlypletsdtas des e laseg is suitably

ch th I i d f I D NO 61
veokBalER 880 18 OB bOR BABHREEH S S bR S verven
2 anldds5ygpt i de of SEQ I D NO 63, for exanple the

pol ypept| de of SEQ I D NO 64, such as the pol ypeptide
of SEQ I D NO 65, for ex anple the polypeptide of SEQ

o O g S SR VAR5 350k NSy o
preveatiypapthe desedhaySRQ | D NO 69, for exanple the

pol ypepti de of SEQ I D NO 70, such as the polypeptide
of SEQ ID NG 71, for exanple the pol ypepti de of SEQ ID

Theg@éezn%ip %vti'@ IBe %?qs%ra%% g gqé%eﬁo@@%%f)%ﬁ%? % ﬁs7 2 s I g‘rs

pol ypeptide of SEQ ID NGO 75, for exanple the
X&m peptide of SEQ ID NGO 76, such as the pol ypeptide
E ID NO 77, for exanple the pol ypeptide of SEQ I D
NO 78, such as the polypeptide of SEQ ID NG 79, for
exanpl e the pol ypeptide of SEQ I D NO 80, such as the
ANADVYHERT, MIEPHOBS | D NO 81, for exanple the
pol ypeptide of SEQ I D NO 82, such as the pol ypeptide
The gpartpmerio excesg @f cémpo cf tetmningfd ‘tSF_EQpercrltlcal

id G g %e%?soa??lafysoug%@r ?Sﬂ%f&l ?@I@a@ﬁgﬁ?ﬁ( festem,

detebmryi@@affbﬂﬁemm 1B INOVBVIS-8 1 d@edil © 5448, Either a

I%fA tide of SEQ ID NO 88, such as the polypeptide
CH %E’&@Eé\% sgunmofa 466@9&?0625%@ Lpa typ@ptﬁmaeramre ®EQed mder the

oSt B AL PO 08 R M e oo

the ﬂ)@byﬁi‘ﬁﬂﬂndﬁ &ald tﬁ&@eh@ré\@ 298 baf. OTheERMBbE tihlR&F the two enanuomers

?go ypeptide of SEQ I D NO 94, such as the pol ypepti
are $6 mn ([ Y)aod 8599 miy (185banpt @CMBAb&E}@@ﬂ}H@ogms@ea @ ID X

NO 96, such as the polypep tide of SEQ ID NO 97, for

exanpl e the pol ypeptide of SEQ I D NO 98, such as the

pol ypeptide of SEQ ID NG 99, for exanple the

pol ypepti de of SEQ I D NO 100, suchas the pol ypepti de

of SEQ ID NO 101, for exanple the pol ypeptide of SEQ

I D NO 102, such as the polypeptide of SEQ ID NGO 103,

for exan‘pl e the pol ypept| de of SEQ I D NO 104 such as

I Y NN~ 1 A N - s o
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ani mal conprising the steps of a. providing - a

pol ypepti de conprising a sequence selected fromthe
w@e@apseensi sting of SEQ I D NO 1-282, prefer abCHDK2006/000086

selected fromthe group consisting of SEQ I D NO 16,

SEQ I D NO 10, SEQ I D NGO 13, QID NG 20, SEQID

NG 26, SEQ I D NO 28 and SEQ NG 33, nost preferably

SEQ ID NO 16, or conprising an antigenic fragnment or
25 Marh antooof tespeditige (pusad ender tlee fotlbwingadoaditiods Eluent: Ethanol (30%)
. ris sequence encodi sai d pol tide, - an
is ugg éﬁ%:%ﬁ%vlsc wyw%.aﬁlanlge @S%ﬂ}%@%@ﬁ%odi ng said

pol ypeptl de, or - a reconbinant virus or reconbi nant

cell conprising said polynucleotide or said expression
The/gmatiieméric ewassoccfwoﬁmglad G Exemple 8de dpteirsinad) by augbreritical

ﬂUIa ICL'%@E% gﬁﬁ'ﬂf Q.'%qn Eﬁl eo%ﬂ, §§¢m¥c§ﬁ{cg{gﬁlu{d§éﬁrgg}la£qag‘%h\{llgystem with

at n
a CSI‘SIHA??%@ ﬁg }%%'tlllﬂglggi 4Bn Ilf"X J5ehl Bldi Bsh %&?&t{lﬂ: Blukt:

I'n a pre erre odi nent
Ethamndli Wwishi 0d$5o dmﬁazﬂmmnefts Il[SIedl di mgdidiar (30tacthe ﬁomeystS(thmuu and the

neu are |d tified b
preBaris oMb ey Eietectifh Gretibaned infte ¢ aSonP MRl Es Letegtor at 2540m.
TheRleatbh ReheITHHLOR &%ﬁ&lﬁé@h& 2011 an{‘ Ha0arfds. Oéhﬁ?twb) The
Streptococcus pneunoni ae cel he ‘above net hods "are
enapti@henadicgssddvempnuiad (Ve s Eemnplealamnd&temwhn@hby shiral HPLC using a

CoEREE PR EE e AR AN PO M T HE Rt 5

(vo)98)) IsNREAREMbbTe pAROQC] AER 4P BF Y 9 RiMdn, @%bﬁ}ﬁldi% $erformed using a

Anti bodi es of the I nvention may be pol ycl onal
UValetactoodt 230mm. nmonocl onal anti bodi es or m xtures of
nonocl onal antibodies. In a preferred enbodi nent, the
anti body is a nonocl onal antibody or a fragnent
Thd 88hESheridBRRE FBn e&ﬁd dige r&M%Q bga)fueﬁesﬂ?cratch]taﬁa%y es
Wherern every anti no ecu I's simlar and thus
eleatepboresis €6E) hﬁn§ﬂm=fokkpm1g pendlftbm SapillbodPumalyp Kel8zngm L, run

ol 2B ayelS Bhareh et bhocbinR Y oegh Bhpsbbrg, BRI voltage

16K0 itale: add, %ggétﬁﬁv 4@5@%@8{ 4 bodhées deRpatl: %ol‘afnn ledC array

specitical Iy bi’nding surface-exposed regi ons of
detqutioy pe i Snoie sampletdoacantraton:iS00.g/Ad clorthis sgstym, Cnmaound Ihasa

r.ef erred enbodi nent. of ody capabl e of Dbi pdi
redliey fijeNbap B ORGHIED Aot BY G SHOPIEbHS AAeaEes fie of
appNgnqigteprHmponprl ses one or nore am no aC| ds of any

)

f SEQ’ID NG 289-SEQ I D NO 294. Even nore pref erably,
said anti body binds an epitope which conprises two or

Th nor e,i SleJrChe as St q,ree 015 E&gﬁis ,tg, f gtjr n@ée{%q%&aégﬁp}’

eledtfoPbleie é@]g’hg?n{%@?j)ﬁ&}viﬂg cBhdiGte: ChMNG: 288m IPER d43 cm L, run
NO 290, EQ I D r 291, I D NO 292, SEQIDN029

buffend3 . SEQI PRyNO R8tin dvisinidodnyhiay draxtrirdygydi fesyclo dextnm in 50 mM

ral pr od ybrldo li ne. ods of
sod iR g UreBD ERCRAPIS o 1 Doy S S B BRI g A GFef g 40mbar
for hmrdnew r&te%ﬁbﬁ Toffnth S8k aﬂmﬁwe&i%nfahw lsaﬂnbecboh&rﬁllaﬁon
Ant - produci ng hybridonmas may for exanple
IOOpgéxﬂahe‘dhlsbsysifeus Compofind X at a Tetahyiop tiowkuafi apgroBimately 47 min, and
oc%:he with an |rrgﬁrtallsed cel | Ji&ﬁ' éﬁ
s SEFTIEER YA ABROSFBHEYEE B {RROTST i ng
dlaﬁé@&%rﬁ&saft‘d(ﬂﬁblﬂ-% USRS -pRGhyMrddBn A0, 1R DI ﬂﬁ'ﬁn&Hﬁ!Pﬁéraﬁne and
l'engt h pol ypeptide or a frag ment 1 her eof he
4- ((llﬁﬁﬁ)’rﬁﬁﬂonorﬁ -phenty)rpidead 1kyl)-d 2cbtriphétbaupdrgzine have retention times of
adm n i 0 anti_gen.to an inmunol ogically
aPPEGBREDHES TARALT 7 At oSN ogi cal |y ef fect | ve
anount, i.e., an anmpunt sufficient to produce an
i mmune response. Preferably, the mammal is a rodent
such as a rabbit, rat or nouse. The mammal is then
mai nt ai ned on a booster schedule for a tinme period
suff|C| ent for the rrarrmal ‘to generate h| gh afflnlty

e s s o s o
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of bridging to both another heavy chain and to a |ight

chain, or to formpolyners of heavy chains. Thus, in
wa@rp@bheosenbodi ment, the invention contenpl at eEBCEDK2006/000086

conmposi tion conprising a nonoval ent pol ypepti de

wherein the constant chain degmin C has a cysteine

resi due capable of form ng at | east one disul phide

bri dge, and where the conposition conprises at |east

two nonoval ent pol ypepti des covalently |inked by said

ﬂ@ﬂlﬁﬁhlﬁdﬁ{rg réec%g(fqdbag 5)98 qgtl\g b on %{kgﬁ%%%é{gapo instrument or a

Bruka¥ iAVanéd DREASU0 tnsRulbMdion Gt %@ﬁBnMHzTBﬁ L BRgeR Qvance DPX-250
domai ns may have speC|f|C|ty for the sanme |igand or

instrementi arf & Bewier| AGakfdsinsivurnents Sbloréfoun t(99. 80412 emdingthyl sulfoxide
(99?&?[2?@5‘8{1# | %%fcthl/ nﬁftg{r Pglén‘@odl isﬂ&srelg\r}a\éel%ernaq reference

stargfafd.nity for and are capabl e of speC|ficaIIy bi ndi ng
at least two different entities. In one enbodi nent,
the mul ti specific antibody is a bispecific antibody

The ks Ih $ 35 r| of t | ea t 4 lf%eﬁ%%ﬁ%e%h&n@?% ﬁw as descrlbed in

Bo®ss Regi [ a0 Caem! £993f 38 WSO%@Q%%@@@ B4 QoREnd. The cis/trans
single ‘chai n blspeC|f|c nol e cul I'tispecific

ratignsif eemipesnd ¥a i dejeryened hy B NHR i m laMSébdt,esmgrthﬁmgztegrals of the

se a east. two single-c Iec
sigfih AL 6 PBettor LR ish i T B SgBeit P it B e isgmgeor by 'H
NMR @fletaegbbin, aRdngSHe iRb8ls RIS Eigkd1 QNS 3t1ﬂ)rﬁ % R %?sngmer and the
skilled in the art. A number of appr oaches have been
signpd\aé |Seperin Sat theats anshisomen sGetesallyi bempniant WORAPOSiEitely VI of the

4/ 13804 4 S. Pat. Nos. 5,260, 203:
“ndgm S‘E}%rcaﬂbgg/ié g%yg\h\f% 405: 5,091, 513: 5,476, 786:

5,013, 653; 5,258,498; and 5,482,858. Using a
blspeC|f|c or multispecific antibody according to the
@rd meesired risingf Pifferendiak rSehniidy (rlamgmstrngDSC). The

r.ed nospec C oval ent. anti bod
quffi L i ﬁ@?ﬂﬂﬁ? BECPRrEQ I o AruBpRs afSes2lp sgibrated
5°/6RNRI v b albélengaﬁ oifiPRCoHskCRIleY AbBGt DY oF sAfhpRE heated 5°/min in a
bi ndi ng any of the Streptococcus pneunoni ae
loogsdi (pegstnagamdernigpgen fivine:  1- 282, whereas the ot her
bi ndi ng domai n(s) may be used for other purposes. In
one enbodi nent, at |east one other binding domain is
Theugleglehital akdlyil ﬁ%&%rﬁe@héﬁ@taoVﬁﬁé:‘El'%nﬁ’l?@a%‘ioﬂbﬁeﬂementar build to
polyg Eﬁlc ,._such as binding to another epitope on the
measgieeC Stk @pd d¢ sovignt. geuvabus gieepdd theemeardef &wo tdaterminations using
onal . Thereby specific ity for Streptococcus
app%ﬁeuﬁgﬁﬂaglﬁﬁghbe i ncreased as well as increase of
avidity of the antibody. In another enbodi nent the at
| east one other bi ndi ng domai n may be used for
b metepyed yaitgmal Perkir ether suedel aztla polaimreter, the
el | referred.that, the east ot her binding
cong%litrrgpﬁn 5 108é %Fh@nglfur%?sﬁah’?ﬂmﬁﬁaﬁa noact ive cell,
such as a | eukocyte, a nacrophage, a |ynphocyte, a
basophilic cell, and/or an eosi nophilic cell, in

_._'Mii@rqu@rmﬂ@ melaﬁ @dWh@;@yremﬁry)E theolamn, %é@gm iR %a3cm L, 3.5 pm,
T
3RE 31, T bl o FENR S98 SR Whffligtc et s )

acetdﬁmal thh 9% aReklafd @fomzeﬁiftw&a%twa&a iRE B POR b@10% B to
proteln such as a human proteln SUC as a proteln

1005/feBel§t?emlfﬂlth§rrﬂQWy3 oi/mineDeteetinmeis paifofesdersinga Sbimadzu detector at
t
2s4ffy i Bt Pebirgbar BE0HET Py A SsE a0l s B metet, use

non- human antlbodles for human therapy, since the

non- human "foreign" epitopes may elicit an inmmune
response in the individual to be treated. To elimnate
or mnimse the problens associated with non-hunan
anti bod ies |t is desirable to engineer chineric

"
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man i nmunogl obul in; (b) constructing, by conventiona
t echni ques, an expressi on vector containing an operon
WOWGk/089BNA sequence encodi ng a conpl ement ary BCIT/DE@E/000086
l'ight chain in which the CDRs and such m ni ma
portions of the variable donpjn franmework region that
are required to retain donor antibody bindi ng
specificity are derived froma non-human
i mmunogl obul in, and the renmai ning parts of the
SYRTH y chain are derived froma human
i mrunogl obulin; (c) transfecting the expression
vectors into a host cell by conventional techniques;
and (q) culturing the transfected cell by conventiona
Synthesis §t4T<§m§rl@%ﬁ§blélst he human ised anti body. The

Coxg}?cﬁ.{nﬁcgl nv%klle%gse& i)ect ‘gCt%(/(\’A&tr \bv hs?)gtqvﬁ\ﬁlo r%)r(gt}y%nae (NaBHj)
adapfiey erme&heddesifibad lin giﬁge&h g MedeUth¥mnd 1988, YRERB5 dsiaPdthanol as

the second vector containing an operon encodi ng’ a
solvgpta@pd pREPTNIES rﬂilev@actm afpoproxieatelyHk Q. ioth @omppends are described

dlf I r but er w
o SR e B85 RSP TE pgfges som
usu@e@w eREES] pﬁfc@dﬂ?éﬁﬁ@ﬁﬁb&d’ il 96Mkiet %{ al.l® @ g() abs, 4822,
possi bl e, equal expression of the heav and
Whl@h}&lﬁﬁd?férlb?ﬁé@n@ﬁ@ symihess thetdofiel y, a single vect or may
be used, the vector including the sequences encodi ng
both the i ght and the heavy chain pol ypeptides. The

Exa@fsle 0§ STHURRRT ($)06-chidpo3 ARAaME 0% ( Y -3-
conpr i s?schNA or (g)g‘g}om c:0 Dl\ﬁmcr)lry o? Theq:ost c@ 6-chloro-3

used to péﬁpylerybawdeom A¥bg by ame obdtiyalwhmrhetqgnaqdm i on
as Escherjchi a

RaclBit 8Bl DtenTpBF L Sbe fiv) i espsSrd P et psrmae ogroty.

usm@%l ¢HIHABPMK|D IASI®Tdongan. tA RExtHRY ofthehtddid! &Hﬁﬁ)l aﬁ&'WrN as
nmyel oma cell or a Chinese hanster ovary cell may be

d1et]gp§@1@1ne'|rﬁ vsegens ancliile phadeo d@eﬁsﬂn\AMp@'fOrtmé uvmgtadﬁ‘ﬁ defectohat 220nm.
b t fecti th
The iR kBP0 BnEERAR MG i R TeE shFRyETRIPGH afide

soluﬁdh isihfct¥l Wit thBie whieRd]s! Allﬁﬁ@ﬂh’&ﬁ)n& fwhl@ﬁl bbigidoRfpound (TVa)
the invention from such host cells are al

Wlthclaﬁ%h@n Vialenardionieriqeaesss.lark emnbined m@vapomadae drynebreusing a

i_hodi es,of the.inventi be purified
ol SANGARE S aPfilaPuth ebibinmoponnt IyEt: Pshic o pemounds
(IVayane (IMby bRy doathisindicvBRYrated & deRNISRB oN18tad} SfapbRith
anti body, wherein the binding domain is carried by a
human antlbody, i.e. wherein the anti bodi es have a

Exaff ‘jreggﬁ;gg FeSiS of ndRiOIGrRe o )?@ﬂengfig%h -1-one (IVD)
agal nst b %Hﬁﬁtx@h@f@lmsR%Ebm@mgﬁE}ﬁéﬁilﬁﬂlaﬁsl B
nsgenic mce carryin t he human i‘mmune SyS em

(IR 38? fehlarp3rphenglindsnseols\Yd) iselat@rsdn exsyrnple 18(20p) ihdiswlved in

s RRIGRL TN A SR ES L\ o

mixtiRDIS stbréd oz NOLhdur &t Aol Rivipe@%urt OTheaRixh @B &S1ikdrOdMaRd the oily
human protein (see, e.g., Wod et al. Internationa

residag i theaeacsion wepsehis 5oS0B] witu dishlorempethanee fTha kombiged organic

oS BAETAL, B0 SR o SRS
aceta (00aAl) iaff S&Hﬁﬁ:i@'aiomdeqlzpﬁfngwat@} 200 nd are 118&41 iNas Fﬁﬁes are

368; 856-859; Geen, L. L. et al. 1994 Nature
separaterly apd the NI phese is sxtractedspwieg with ethy] metate (20@trhl) Teagwmbined

oA RS2 BT el Y00, i

90: 3720- 3724; Bruggenman et al. 1991 Eur J | nmunol
21:1323-1326). Such transgenic mce are avail able from
Abgeni x, Inc., Frenont, Calif., and Medarex, Inc.,
Annandal e, NJ. It has been described that the
honbzygous del etion of the anti body heavy-chain
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chem cal cross-linking of cysteine residues introduced

at the CGtermnus of the VH of an Fv (Cunber et al.,
wa2egpsedss at the C-term nus of the VL of an sPEWDKR#6K00086

andPl uckt hun, 1992), or through the hinge cysteine

residues of Fab's (Carter et al., 1992). Preferred

anti body fragnents retain sone or essentially all of

the ability of an antibody to selectively binding with
withtveaterr(l 0Qyen), aiBbemcepvidf eninegd 00 nd)yand figallyr dridiewith eallias sulphate.

ol .o f.ragnment that con

Evasgias Pia Al Heen RUehEebh Eryﬁgg g S A DG s erams of
8. ab of on

orySPERAD S 60 PR B PR AR BRI, Mirf HOAR

intact |light chain and a portlon of one heavy chaln

2) . Fab' _is the fra nti body nol ecul e and
Exiihigfle’ RSty S St Hr oA Bhe SR AT A

[

DiifE AR Spi, SN st A PP iy s (IO g e
solfiti cangiistitred amc@r alitogien mithrmeolna?g]mj dnmdytonﬂﬂfymué bathFBtvtyl lithium

0 TR i SR G o e el
1ceﬁh?ér%a@4¥xfg9§fﬁjnﬁ IgyC] ‘)&‘Hblﬂ?(l?ff- ?Erd@)pgelﬁbfﬁﬁ 'i‘%?le éf\ﬁdr?t

t he anti body hlnereglon I's t fra
syntifesiied andxabnpdy Ot (705 g;eﬂ@%:)&) dixsalivedh d.‘ry THTEE0imk) isMdatdkeé over 30

LYk e R P ot sbseauent ©
buthgld (1. @MM@HF bys. ?Wﬂ) Riaudd (‘F]\%? 120 H8tes, 6 tfh s'tlfrlﬁghl@ continued

m ni rum anti b ragnent that contains a conple
for aMthgeworlmu@cm ﬂhe ooe/aater it dihe geawnbe mifturesisaghohad with

nyciSstiertt @i diangh S0 4% 1 ?rﬁ’fe Bk @t theFnznghe roary

evai;5/1'3‘[061'\/\7\1latéiI '(W thi) dnfl d'lé“‘th}ll rétﬂep fafegé&'d@(tl 1438 th fséshcﬁe

edch vari-ab Interact to define
sepamtedn Thgwateb pha:i;le ngexsraced cbmcb Ivetlsdwmabﬁh@‘f(,?t)@lml \then W0(Lml). The

corthifie] Sr8I0EBERES Bie YA THieE WIS OULE e ol Wil brine,(100 mb),

| |
andzdr{[% v?itﬁr’éﬂéi'uﬁﬁ s@lp&%g??%pg)ﬁﬁgfrf ?da{l]ryg%sts ?)g gnr\ﬁta?? tﬂofdt&g followed by

dryatgi ihiatvacuum veangAi0s@ v @70gcbfantd gelid. [@]Df%{mgﬁ (a=t=1 e,
IowegI affinity than the en tire binding site.
[

hRhProgRctihagan prATHARMETin GRaTEs A% ﬁ%coaﬁmg %HV C?lgalaanalysw
andXoRHif & gT ﬁlearg/tcﬂu Pg@é 8 r?g %EW%gt)%ﬁccﬁd HP?_,QLI L1“)[’1;: Iaw 8¥oduct

engl neere tal e va e reg
(4.99®) ib teghitstallivad Mront Aissoltad et (4CaI0 glvﬁﬁg 3.he ghﬁfa‘tyd solid. [o]p®
chain, linked by a suitable polypeptide |inker as a

-0.848 et i @anethariol)s Q@n@m@g’a @ o therbyrippduat (sge bedy: kext) according to
Hpﬁgngl e-chain antibodies are also referred to as
i ngl e-chain Fv" or "sFv" antibody fragnents.
Generally, the Fv pol ypeptide further conprises a

ExRRIEE sxmineg o A5 ogEeheuadn e 1000 agh AR3R -
anti gen &ilmﬁﬁh&lﬁ-nﬂﬂﬁﬁhﬁlﬂwwBﬁﬁﬁé‘éﬁclﬁﬁﬂ%%lﬁﬂto‘g%phy

the i nvention may produced 1n" any suitable manner
Radempowis16ech pre- %oehwhn@an-l-bbﬂf )i (492 pranw) ts. re®dvask tyl preparative

chra BETRY P A BUCAK B acD se R FUBBIOPT aiffR LOum at 40 °C.

Meﬁraﬁol 15 D& dRds QWi Iei fRBsft aFeRRY fafe é/ﬁfgoqﬂﬁmhp AbRetiGis ?eﬁ@rmed using
E. coli or yeast has been described. Thé fragments can

a UNedepfw(gcmm 887mas. Hatrasenoic akkohéM'VY is imyﬁtctealckmatioww)l ppyn sdlution in
n shown that a V H a cal
meipRAed) T opLer Torugreras & 48 i WTeiE G oy bt contaln

Ilnker whi ch conbination is knomn as an scFv.
Cbnpositions for use in the invention In a preferred
enbodi ment of the conposition for use as a nmedi canent,

said conposition conprises, in addition to the active
conponent a phar maceutl cal I yaccept abl e carrl er. As

T . . T BT}
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ID NO 16, or conprises a fragnent or variant of any of

sai d sequences, an isolated pol ynucl eotide conpri sing
wa2®ensmwece encodi ng sai d pol ypeptide, an exprBGEDER006/000086

vector conprising a sequence encoding said

pol ypepti de, or a reconbinanf Vi rus or reconbi nant

cell conprising said polynucleotide or said expression

vector. Furthernore, the invention relates to a
conppand ¥ elvitl alore thap 88V dnantlcnnequr ¢xekgrgae moﬁibirieﬁ@d& e@dporated to
d t he i nventi on, prefegpg an anti body capabl e
TYBFSSAF G 24OWET SR ollaived by driingr rmwa@ucg 15 &9’0 Yleld 220 grams

o 908, P8 T B SRR W e

higlRrGhdnDIUaEdrding sd clifat HRLah [/, BEQ4 P (M) .0 Lethaol). Likewise, the
defined herein and a pharnmaceutical |l y-acceptabl e
ra%lamwéﬁc e3P égmp@'ersi O/b) ereeccombieastand s vapagiad ta dryogss, giving
ZU% entlon In a further aspect, the invention
tes to a fragnent, preferably an antigenic frag
ment, of a polypeptide set forth in any of SEQ ID
hK11-282, preferably SEQ ID NO 16. Antigenicity can be
predi cted by various nethods known in the art. The

e R, OISO A AR STV Y cion o

fuII-Iengmbnﬁahyﬁe@hrdgxnmnus one am no-aci d residue.
rably, fragnents are |ess than 100 consecutive
) érﬁ%m

ozcpliggylindaat! -ere (Néakcaniyredquped withmodiwms berohydrigle adapting a

e B8R e AER CHOBTBEDSESH) Yo QR R

perferiging|ths Reatthwrat 2bproginsaely 0ioCe g ifig nafuds (Vapich as
| ess than consecu tive 20 amno acids in length. Thus,
for exanple fragnents can be 2,3,4,5,6,7,8,9,10,1

ey R T

Czs-f( L gsetthlomypphesdindarel -olpvV S, (2641 gﬂmﬁ;§ olftaided B9 B&criBedin
or nore, such as 9 or nore, 10 or nore

aamlfsbec@tda%lvamrhmﬁ& 1 Yy and\@o&qdrtpe%b ﬂammgl chloride (119 grams)

s O SSONRE 5. B S S5 08 0 B s s

at rdom teﬁﬁ@tdﬁuref‘o&@ﬂhlgﬁt h%t(\l\@mg‘) 18 addd 18 IhECRACRACGHIME. WREN e ice
acids in | engt . between 5 and 20 consecutive

has gefted theavater 1 Sq @r)gamd thepyrgarie phabei(R) amgotpratedyand the organic

phagg S e BUEL i Rt il hisBbolle L0 ety s
bicattbhdnlatel ﬁﬂ%ﬁr@&hﬂlﬁﬁé& WHE waldr %ﬁ@sfe@b' a)d ustddgo ?ﬁ‘@@v’i&h%&dﬁlﬁﬁ

fragment is |less than 99% Such as ess than 75% e.g
hydroxide (28%n apdusedsigotshehg erganie phaseBosceaggin. Therestlting water

phafedCh oY B Pt Bt PRy obiouft B R  nabled wie
cthybaedie. B ot @putae Phsse i§ Bembinad {mﬁtth@@@ﬁm% tohaRfB, ArR@Rlith

of an am no-acid sequence which is |ess than 100% but
magggsiemsyiphatesandrevepergier t@dry@gmm:a Totary Beapbrator; piyimg the title

pt i , as | es han re t
comBBl PR Sy Pl S D el Y RSB, Sl
ratid TiaP8 d4x0fdikuio NRIRE t han 2096 e.g. less than 100% but

nmore than 25% such as |ess than 100% but nore than

50% of the length of the full-length
ep f ] fra nents, of the invention are
Exaﬂngl%(gcetS x oeélgg)f f(gjﬁ‘yetm " %coccus pneunoni ae

Potaeﬁhﬂn o@fbo@htl&QB 9@94ainsmﬁrbtﬁyq@mee&§ﬁﬁqer(¢9@1 Péﬂe)étlrred with
rein. Sur face-exposure can % det er m ned
tom@]@l (hg0d)- Hosrdetiosred eﬂ%tzrhs@mylsgmiam 60f @ransﬁllldwluene (750 ml) is

fragnent, e.g. as described in Singh et al. (2003)
Infect. Inmmun. 71:3973-3946. Also preferred are
fragnents which are capabl e of inducing antibodies
that can spe cifically bind an intact Streptococcus
pneunonlae cell. This can be determ ned by generating

L T
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Variants of a polypeptide or of a fragnent thereof

al so include forns of the pol ypeptide or fragnent
wob@cesdsone or nore am no aci ds have been del BCBOKK06/000086

inserted. Preferably, less than 5, such as |ess than

4, e.g. less than 3, such asphess than 2, e.g. only

one am no acid has been inserted or del eted.

"Variants' of a polypeptide or of a fragment thereof
addggl.skhe %uéwqmal@nﬁbhme% p refluxsevepoighhepd fitteedoThd ﬁlaegrmm i washed

AT BB 5 B £ Bt

distiliedesn 0i3ciml Osidg b Ol4iBer apPBiatus28RE €300 &h&sﬁl‘l‘éﬁ@ i doPBcted at 35 °C
relates to the use of a reconbi nant celi transforned

(thegemperafse dxthe mivfurisd S56). letelatm@e addetp(608 iy aad another 1200
ml Eﬁﬁ’lllja%g‘fs oﬁn&&g W & @19 | %ff-lg {A uLe r]'%‘%ﬁ o 1% %Q’EB dleoluene (750 ml)

a sequenc

is a@ddﬂl-dgﬁ@lﬂ 5ch1 i Oﬂ)gnpcﬁf EeDiatds NeNektetBr 66 PC fleaiRRIYre %E@ellﬁlxture 71

o or corrprl Si ng an anti genl C fragrrent or varl ant
C)o?hesralwrg eﬁqﬁi}@ﬁé@n anrle¢ kath bnci/ seeded, avheeby rthd p@ductmdlpltemes The

ool 3SRl S0 il BneT PB4 ot et in  vouum oven
at SESCheteld b7 lag m@adﬂmpainhahﬂﬁ%lerazi%m-bﬁ@ Wh%hﬁéﬂeﬁd with structure.

strains for use herein have been described in e.
Maki no et al. (2001) M crob. Pathog. 31:1-8; Gentschev

I d, .M bi ol . 291:577-582;
EX“?’t'u‘?lgé‘r e%zyq‘gﬁgs‘s(‘gl&ﬁ)&‘ﬂ’%@éﬁl‘l’e PN, 69: 4060, 4979;
A mrmad dmzalmanﬂp}f%lma@ (8.28 ko, 63 { B 81) @RS tdtfABY) §bRiran (THF)

| es of suitable Sal nonella strains are

(60 @bg d)lgatqcym 0‘@@5&9}t 8ivige awhghtbcmcéqar solutigr2 OGS (501 ke ns sirred under
o B I FAA AR BIRG R o ctin

of gEslSﬁ%‘rEés SAlutldt e dsasad Andts ESAL, it B&‘de’dgﬂ &kl 611307 f@@ 79 1 mol, is
nposi ti ons and ot he@r;froducts defi ned above can

“534)8%1 the tempezatuisiisgs &9 °§H|Oe‘19t Edweauss of ar exweinad’ he solution of

resukting fr S
55 WAAEDARR 2 OT EPIFORH B3 L AP Sthe suspension
stirredh ©r@bthe ThRRLIBINC GackePicaMRAIBOREY. &R rhiRfilré tecodldd, and
es, of theraggutlc treatnment and pre ventive

Wat‘trr(g A iedded0yer Brmbours.keeping ﬂtestemper@mmlo‘st%é’@t (@deuengssary to

coolp\ﬂﬁllf' Eﬁ&c@ﬁemb&%{u&’%éﬂ? r@ui‘hgng%odb d ! oéi@%ﬁ& E(g) 1s'added

oveISZ(I mimuesatd 0B PC Sdobih @ceSdardMbre Qﬁﬂtﬁ‘?@ 1rid raé&éd\/&ver half an hour
treatnment, aneliorating treatnent. I'n particular,

(cooling SEessarand Samishirg @. stitred averoghtanderfnitrbgen. Riltenagan Celit (4

0 3Bt ARl T TR TS REBATUAR i o, e

combineth ifigdtéare eénd@ﬁtrmgd &Uﬂﬁe &Rt NRAEHE temshratid g 1R R8&HE is 70 °C
in relatively hl% 5)6/ nunbers in cell's al so nakes
(dlstfli?él%é‘?%%tw% )aieBG mberl Thy rermanehen/dAt8drs infuythey

e f nofStre ocaoccus
conHilieB B 8 IR hAE I e 8aER B S50 oSSR BIRR S
dlstllIEcgliI HROSpHetiv bfé,ésuré%@rtﬁd melivot id EblRcil bt h@' 4°@i Yield 5.3 kg

the invention relates to a nethod for

Cc
02@@&@63&%@8@%@%Mm@%neurmm ae or parts thereof in
a sanpl e conprising the steps of a. contacting said

sanple with an indicator noiety capabl e of

Exagpdes f i Sghihgsib bﬂﬂm@lq(mmp@@moﬂ@-ﬁ;ﬁieﬁyhﬁdaﬁ rlsyij-i he
group consisting of SEQ I D NO 1- preferab
sel ect eflimetByipiperazinbup (Cempound ﬁ)ghwirosaqnamrmwls
SEQ I D NO 10, SEQ IDNO 13, SEQ I D NO 20, SEQ I D NO 26,
SEQ I D NO 28 and SEQ I D NG 33, nost preferably SEQ ID
NO 16 , and b. determ ning whether a signal has been
generated by the indicator noiety, thereby detecting
whet her sai d sanpl e contains Streptococcus pneunoni ae
or parts thereof. Preferably, said indicator noiety is
capable of bi ndi ng, preferably speC|f|caIIy blndlng,

N a oy - -
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of SEQ ID NO 1-282 and/or a fragment thereof). Such
| abel s are thensel ves well -known in clinical
waelr@gne®sd c chem stry. The | abelling neans canP@EDE2006/000086
fluorescent |abelling agent that chemcally binds to
anti bodi es or antigens wi thoyi denaturing themto form
a fluorochrome (dye) that is a useful
i mmunof | uorescent tracer. Suitable fluorescent

Clsr(dﬁéﬂ ?’ﬁgdla@@m-bpbﬂé’hndm”oﬂﬂchﬁﬁfﬁé)s(%@ ghlsahssblvad irebwten-A-one

L CNCLIR R E e e R
4) (1 DRARSE2: adb@t andthé MrktoRad 8ediaeatl réﬂ’ﬁﬁteﬁﬁ%%ﬁ% Sor(40H. _ﬁ@the reaction

| i ssam ne, rhodam ne 8200 sul phonyl chloride (RB 2
mlm)% is @wded rdwébodw&eééz Bfané bydrablleri¢ heid ( Beic6 iy Thapmseams

I|f chlo m ne

oA TR 08 LS Bhed el PRI i o

acid.iThe waterdRasd ik IﬁBédOtB vdsh 'tlf@'ﬂ%@ﬁfl& HR4s8 DREIERIPRAIIS!S ensure, that
techni ques is found in DelLuca,
all progiysi Ay the etse éh@@,@mhwuhsfdroxm (28%0) brcadided\i the aater phase until

John. W &.S
o e S i LD BTy
ext1&6ts lag@intbifngl, dgedivith sOdiufX@IiHaa, dnd &ipBladldab ldRthedO08Mg a rotary

is a radioactive el enent that produces gamma ray
CVapOIRE; %lﬁgl 25Fll & ﬁ@ﬁl pié,tlmmﬂ@ womewubawmlb Gy frgmymatioy B8y82 according

to NHRS TS erbE i & 2 wig s br e ) sk FBiaBireint oo

silicelnennt: Bﬁhyp@etdwetﬁﬁrﬂﬂmahﬁ%lﬂe@@ 6] B18%Rf 8% 8hdration to
1251 . Anot her group of useful |abelling neans” are

drypqss @B agplaneanenorsteehY igld 12 gams @ thetBlo compotBiaswmi aih (czs/trans

aid YA B RS, 0 B 080 bl PO B s souion
is addedl alsdeutibd bf na2¢16 288 etBEARES ]bHrB Ihé P&uﬁfﬁ@rﬁs&ﬂh@fs sﬁﬁ@d at room
in other enbodinments, be facilitated by cou pling t

temperafutpy 16 dorisosnsethe Bumed paesinstatais sohente bysfiltatian Ew volume of

t hetic rials,
P PP RO SIS b B0 R e DRBEETH I Sl B o i
isor@dtdy d@sctedadcoftind N SRIRG Gf S tRRY RS, ErdhlidhbiCexcess according

hosph{gt ase, beta- 1g7al act osi dase, or
to léPﬁP&qulm@n 51786 DIMR complied with e suostdet i c
group conpl exes include Streptavidin/biotin and
avidin/biotin; an exanple of a |um nescent materi al
Exanfyslt ¢d eSck@ﬁ@boncﬁﬁﬁf@fo@&h@ﬁe@l@ﬂ:dﬂ%ﬂ 6chfdio- ﬁﬁﬁ@lﬁlﬁhﬁn 1-one
i nclude luciferase, luciferin, and aequorin.
pr ef er r €V )dnpdeperdnitical Fluid qhdpmtogirgplw oup i s an

A SEETEAED Bh-hel AT BRI B

Supemﬂtlcafl &0 ChgsatgiaBhP Sy #E1AY BRicAt Tffé@nt iR/ s @ntEAREe0.1%
oxi dase, additional reagents are required to visualisSe

diethyJamingare viedes madifer §30%), troflew s 4 myyariy, the m:ﬂsmre is 200 bar, and

.Such diti
the &l%&g&?ﬁ 01{ rgg&)tﬁmggrgélg?ri rﬁegef,cg)%lil gsepegﬁaamgﬁ 3%11% a (g_ﬁfsg ﬂ)t\?/V IS-831
detediype af? e, Tae ramr@naﬁnabm ROb efmig RS (RAN aAG ®ITL) S¥athe width
reagent useful with glucose oxidase is

in half belglatrﬁfﬁlaﬁ e Ieeak%(myqndweh znewabwlﬂtqdn@n@ Gilgonddmipoint, version 3.2,
8L .|
SOﬁ@&ed%%ep%gggse Os%u%ﬁg as ea{%a ‘8&(&) Ca feu a\%\%leﬁo Q’ﬁg()\ﬁ vidyal gplumns

withat deriefof mbaiseANREis dalcdidddGoraake femhimbel | ed by
met abol i ¢ i ncorporation of radioi sotope-containing
am no acids provided as a conponent in the culture

nmedi um See, for e ., Meth.
Enzymol ., 73:3-46 ?%98%@“&% ’t)g@hm(%fhes of protein

conj ugation or coupling through activated functi onal
groups are particularly applicable. See, for exanple,
Aur aneas, et al., Scand. J. Imunol., Vol. 8 Suppl.
7:7- 23 (1978), Rodwell et al. (1984) Biotech.

3 889 894 and U. S Pat No 4 493 795 Varl ous

e

. o o o o o



10

15

20

Such net hods may be bi ochem cal or cell-based.
Bi ochem cal nethods In a main aspect, the invention

WO 200a0&®84 0 a net hod for identifying a bindi ngPEEDK2@G6/000086
of a pol ypeptide selected fromthe group consisting of
SEQ I D NO 1-282, or a fragnegg thereof, conprising the
steps of a. providing a pol ypéeptide selected fromthe
group consisting of SEQ I D NO 1-282 preferably
sel ect ed fron1the group consisting of SEQ I D NO 16,

A 1 NDNO CEF\IF\I\I('\-1Q Cl:ﬁlnl\n’)ﬂ Ql:ﬁln

TU5 O

NG 26, §Et9niﬂb NG 28 and SEQ | D NO 33, nosks preferably
Namb~ D NJ bD d{?éns?on gneﬁ)t%néln T %5handT- v?%bgocp%lal Acetonitril

sai d pol ypeptide or ftr W t h a putat

Chimpzm@eAD-Ianc c4.6 ziewr? nirgl whet hero.gai d| put g ve 19.1
bhle of bindinag to said

Chlﬁ@P%%&H}le ord. @rQéQ{T%nt. I h5a pf efe|4fbed errbodF’fl‘?ent, 3.6

Ch Sttt | | AuCRor ol of oFPed brbodivent b of 2the :

Chlﬂﬁl:é@@)J frhe paol g pgpt s dé orgfragrent otmer eof 1'8.0 -

provi dpd i mbili sed on a salid support, such as e.g

Chlaalp@tdmw or |mi4c6,G50t Br pI ab.é, awd af% er he 0.6 2.6

2N

CRNATE fofogih el Wl L B T

I SAPD et ) CoRA Rk opALYRERTLAF, o Tragmem

t her eof be’ t hrough ing t e solid
support or t hrough i ndirect blndlng e.g. using a

oxgRE5 1 < Tpeibhuionetr Geblobisi nisey bufalomR o) bp Saier (Rl Fuid
det er m nafrh ¢y rﬁ?h in order to inprove the

specificity of detection. In further preferred
Theereba diioreistpsyfotre ywringithe Berdsir Miiltigrapall PoarSFG systarp vathed

CHX%EF%@%?téi}ggab e l Bel ' é@th e%ﬁ)ut ar ]Ieée;b&a@élggtr Eq?a%opi% used as

mod¥ %P{ZO% | 4Rl Mow is%%ll/ﬁlﬁﬂt eRiRqs 60 BEY L MBLoREHES kept at

the cont actl ng step. Furthernore, in some enbodi nents
35°6f Dbhpuormstphxfdrmednmig a Uéfaieltemtnrraa% GbempArBageredpattoers used for

epti,de or fra t thereaof ha e to
fractig BT ATOR G AGRRTCss . Ehe PP dr aarLEn by STLEond software.
Thd BN Qnii Smérs HGTERR 'ré‘[gntﬂﬁttﬁﬂ93 Wﬁlﬁe{lva{)gfd ABLRA4TVS). The racemic

repeated for a plurality of putative binding partners.
ket@ei (ﬂ‘ébisenjn@bdl aﬁs s¢lotiokeineacatondribiSagiof d Varim 80l asetanitril); 500 pl

[nt art, sever al em h ve, heen referred to
of b selifien & Mt e it ﬂ%ﬂ}a%e AR ar ot Fodanihe
AL afd d¥8ibi Qéd ﬁldl%baﬁﬁ d%idiRs 8581860 6OMVER ethanol, and
o 0 B 3 8t
all the fiadtonsi cfonelmmg ccﬁmpcbtmdﬁ(Ith)Lmec tombinbdand deenimpasses! arvecll.
el ectrophoretically separated, blotted over to a
menbrane and i ncubated with the pol ypepti de of
Corhﬁ&ﬁfde(ﬂ’a)% 15“0[&?@1"@}“&%&39@5@@&6 s@hﬁi@h"@)ﬁ aGBthrd Q@Aﬂ)o{%@or and drying
det ect ed ‘usi ng ant’i bodi es Specific for the polypeptide
the pésiduetie pestuunr ovaneay HO1{E. Ylh@ﬁécﬁ g (41e) ¢festid dVialdinggpoint 110.8°C,

er to ich expal.y, | e or, fr her e
NMEE S0 e St e aei” B et BECHY elaifion or
CsHt @uLt ey £54 f%HI}Rf AWeHs, 1R @by%@A) RY a8®8ding to the chiral
spectronetry, or by any other techni'que known Tn the
analysts, |f the binding partner of a surface-|ocated
pol ypepti de of a pathogenic organismis a host-derived
nol ecul e, then such an interaction between the

CoﬁH&Jﬂ'ﬂ(‘(@VE’ﬁ@i%@at&PinYtﬁ@ E)irhéj@eyagé?vlh 3 DQSU3MBYf §8id. Melting point

i mportant” for the virul enc e bacterium
110E8pdviRI sonthems forsfmictues, oot tH70t Be(cF ho emethanah GHN tchleulated for
surface-| ocated pol ypeptide and the host-derived
bi ndi ng partner may thus be suitable for prevention or
treatment of Streptococcus pneunoni ae infections.
Accordingly, another nethod of the invention rel ates
to a rrethod of |dent|fy| ng an |nh| bi tor of the

.y . o T Y = T
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the steps of a. providing a sensitised cell which has
a reduced | evel of any of the pol ypeptides of SEQ ID
WONN06/08282, preferably selected fromthe groupPCT/DK2006/000086
consisting of SEQ ID NO 16, SEQ ID NG 10, SEQ ID
NO 13, SEQ ID NO 20, SEQ ID NO 26, SEQ I D NO 28 and
SEQ I D NG 33, nost preferabl § SEQ ID NO 16 and b.
determining the sensitivity of said cell to a putative
Cs&ht00RhC B1.237[H 45Mfoundt, C 7379, Mgl 7Ans89%\ee ac@iding o the chiral
ssay. Preferably, the nmethod is a screening nethod
‘ein the procedure is repeated for a plurality of
put ative antibacterial conmpounds. Preferred putative
anti bacterial conpounds are ones that do not pass
t hrough the nmenbrane of a wild-type Streptococcus
pneunoni ae cell . The rational e behind this approach is

Extmple % copymihpsinob(15amo- qhdexer3-ghenylindagr k-ab@{2 bxtreduction of

pol ypept i ncreased sensitivity to
cyt ot oxi cglgag\‘n\%gllfﬁ%yural( V ng i dentification of

(S)Mhlma-phenghndxmponmaway\(ltdiatbabw; makempl.e ’I)f(m g)ifs%dded in small
m ssed when using wld-t cells

POTEERS 8 FrifgPangiontof ﬁ‘i"EHmB&WQhYﬁéld?rélt ﬁshlr\/ﬁthqnob@ 68fn@1é At hé¥g After
s BB Al P56 e LPERUT O RAE0 Rl Ml g0 i
reactidini iixthyre GB‘ stﬁredl.tblf ace hbme avkde BﬁéMDsrﬁvapt&atﬁ&}fo afyhesst The residue

the viabili . surviva rowt h and/ or
is diselved &t %ltm%tﬁl)e Q§°fW'¢1t?¥e§1 %%eﬂbandtf%hyl erctifg(29Gmlathe phases are
srf L S5L oL ML) el TG 1 B MAERH e
are pmebmad; washed/blithogtserf(000 ird)s diied Wﬁﬁ&ﬂ‘gﬁmbﬁhﬂnts)alphﬁteaﬁltered and
Strept ococcus T?lneurmnl ae genail have been described .in
evappgtedrtp dryngss The rﬁldwerts roxatagiised frony beptanes 250mpbs &iying|20.9 g

(90%2)201%%% ﬁg% gg;%g%nbg f ﬂﬁ qz[?fttlggtsp ﬂ{; 1 g é égeﬁt)i %} MFéUc%lnﬁJrﬁls'%t? Etgucture

SUR#8.662 (cot At r@thandly. ERINi cellzalapaalyfon QY sH¢@01: (07368, & 5 86gefound: C
bacterl al cell to he able to affect its viabi I|ty
73.3h48>-2Gent/ars geooeding 1o t8gehird feply&isar e posed on the
structure of an inhibitor of an essenti al
surface-located target polypeptide than on an
inhibitor of an i ntracel [ ul ar target to be effective
as an anti bacteri al ent Accord i‘ the invention
o

Exampledss Syt He%?%é" 1:3-dichlorpyi- n'ge nfan (BLtldr=6D a

f
A SRBYEBRSI BSOS 86 P0G 8l amt
in tcteiHydroﬂman 10130 rhi)as codled With be welbadf. Thivnybéhlotide (9.9 g) in

olipbtioRs G subiscdiel depagset 426 nb e taniaieys iied ove

nighlgt t%bf?’?%ﬁ*ﬁéé%#%fﬂ%@%?%% R g EPRlry MRy gD = added

andNBrrisp 18 .conldived nintil aifthehee lmmsélteﬂ\/l“heyp}mﬁemé sepaedtdds ahdthe

a .putative inhibjtor, for ipstance a growt h assay,
organif phase dxyashefl fivieg Wikhetodaim bicpipopsis ({@m agr 2> ml). ST water

0 .

pofh AL SRS BEARENA nd Bl UL i

acetakat(rSﬁImlD yT}mforgalﬁaphasee ar theni doﬁfuéned?dﬁécbtvftb dlagntsdultrh tsolfste,
ones that_ do not pass through the ane

filtegy &Pt GXanoraied (o HRASH PSBE @ &PIRLY CTRBOTRERN; ‘61‘?&{ B. %em%%) of the title
e le] I o

conrenad A5 BEILE phit} sofi el TR b (1538 ES 2 b

phenplielaafi b&%adcdmghngmoNMRbl tor of the poI ypeptide than
the viability of the cell with a higher level. If the
two cells are differently affected, this is an
indication that the inhibitor acts on the target or at
| east in the sane bi ochenm cal pathway. In sone
enbodi nents of the nmethod, the two cells with
different activity of the polypeptide of interest are
a Wl|d type ceII (or other cell W|th Wl|d type

. - Y a1 o o - o o s " o
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times nore potent, e.g. at least 10 tinmes nore potent,
such as at |least 20 tinmes nore potent, e.g. at |east
wGQ0b08®84 nore potent, such as at | east 100 ti PEBEDRREI06/000086
potent, e.g. at |east 1000 tines nore potent, or even
nore than 1000 times nore poﬁfnt when tested on the
sensitised cells as conpared to non-sensitised cells.
A nmutant Streptococcus pneunoni ae strain that
Exampledfp r$asbesivofymiisal: 1 R3SH6echlpa-34phphylilalanabyBl 353
be used t.0 idqntif .a npound, that inhibits such a
pol ypept{igethy P‘H"H%Z"&"o ndDcyt ot oxi c,
A n¥i¥ a5 | . .
S e L R (VR 183 (FRlGpised oo in
exampled)npotassilinh oarbbnatel (2058 gl 2i2adinettydpipatziagyandindtiyg ethyl ketone

(135 PR ey i S5 B AE! Sy o do Souponperagire diethy ether
(150 5Qyhsl H}erédﬁ*fbrfceickdsﬁ Wi &4y Qfafr§£ddea, A8 @Gk i¥ sglféed for a few

_any of the surface-locate t r ept ococcus pneunoni
minytesy Pegopliadessare sepBEQd, Bnd\e pH 28Re watee bhasalid ydjsetdfromd to 12

fromth I 0 sisting of SEQ ID NQ 16, SEQ ID )
usingsPTbm S e (A5 hepe T IO ISoNraskd Wi ighabethexdeyo times
1701:d) NG 2@ 3B4hi Daiond;
16)\/\,her ei ng%r%g%llel coﬁ?lgimr?gp %ﬁescﬁ»b@]ti gl%?? 5‘?‘1“5%#‘%’?@6&“’ and
evapgplzd naimg @rrotafy eapdraps| Yizdh20.dg (8% 8h)tofichentitheatong@iuhd as an oil.
cont ai ns, hi gher than wild-type ¢ nunber of said
Th°p°8P§?Bt%¢ti“868 1§Pmeydy E%iaﬁ?%é;%sﬁwmsi tivity of said
cells to a putative inhibitor, for instance by a
growt h assay, and c. determ ning whether or not said
Examypledé| |Synghesisdifitfoens elnt(l B, 385-b ablad-bphétdindansieyniyd 21 -
sai d putative .inhibitor. rexpressi on may be
achi eveé“ﬂgﬁtﬁ&pg’ﬁr (Vi Lolkes Q%ﬁ'@&, gsh fgparater oduci ng
TrafL1({ 1R, 35)SRE116%-Rbh LHGHY, Rl i i
ms ur {‘((ac e%sl) ocat ed pgl irgggﬁ‘%}é?t)%s’?giﬁﬂygﬁf?@% g‘F e%s? ?,%tr}% e%?ed as i
exappleylde ixt stieed withaformresacib] St2hel) ced feraldehadg€t7%otn water, 12.5 ml),

Lnhi bitor n e cells S| st a to_an i.nhibitor, .
end il ph R Al SRR 156 Snle Bato Wateria pised th fheeaction
xS B oliAboHobAI te D8aveL i -
iUl BB oL INob A el 4 pPLIPSLSED 1 Sfbriln Il 4 with
sodiunhipysirexide (28£0)aThe podectiicedtraotedotittedicthg] théraemdahdn athylyacetate,

of a.surface-lo d pol ypeptide, the cell r met hods
adffe BBy R OB n BuER Mg Fatare ) scnbp Bt doe thm
12. TRS&GEnik PRaRX RFLRBIHME 8N& whh s@di&ﬁrsﬂﬁhaﬁf"ﬁﬁeﬂe&%ﬁ%aporated
its copy nunber, e.g. by interfering Wwth gene
to dryagis, nsinga rotany qyppdretor.eickinidolig (H006) of (1) aanyl, oéntainmg 20%
ftceI.I = based- 4or bwgem' cal nethods for finding binding
of the /3 feimacerdmg p rs, the method is repeated for a
plurality of candi date conpounds. In a further aspect,

the invention relates to the nmutant Streptococcus
The ordldrghisdeatsd methnis propeubli(h5 0 ind), giwing-dxdeibnBuieds acid (3.3 g) is

T Bl BB Tk o
temptisiffe dnldQe&RA!l HRéreBY tHR PREIRT Hl-CPRMEs MBILLAY ?st%&%ted by filtration,

pronoter, strains carrying tenperature-sensitiv
waslhgd witles sofll emeusifflaprephed.znd diried lity p eptuudesyenan d0°C. Yield

St r-ap NS er expr .0 sur.f ace-1| ocat ed o
68 B S R S AT RS T 1.2 (=10,
methA61)eCohing ﬂ%’\éﬂh@)ﬁstf@ﬁlg%cbﬁgn%w ¢BGRe b@l‘éf‘gi%jdia tereoisomers are

ol ypeptides, such as any of the pol ypepti des o? SE(%

not deteied (12280 contentiisibelowpl3hle €3N palodlatge e GxHs 28646 C 66.30, H

usi ecy i ' | ecyl es, such antisense RNA
6 63 T IO G 85 H SBLS e hertle 68 aeceine i HEFor *nna

encodi ng the essential surface-|ocated

pol ypepti des. Exanple 1 Strategy: The experi nent al

steps in the project are as follows: Surface proteins

were isolated by either high pH elution or by

nmut anol ysin digestion. |Isolated of surface proteins

L o o o o, o
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egy, 1D gel based strategy and In-sol ution digest
strategy. 2-D gel based strategy (2D gel

wOR10B086PEF/ TOF) : Two- di nensi onal gel el ect r ophPCEDERE6/000086
was perforned either on the Ettan Dalt 2 system
(Amer sham Bi osci ences) or onjthe Novex NuPage system
(I'nvitrogen) according to the manual provided with the
gel system In brief: First dinension runs were
performed on either 7 cmor 24 cmpre cast |IPG strips

e B B S5t o b e o hoh&égl)-l-one av

accor di ngy sadhien gﬁg&kf ﬁ@)(%ﬁl"or&sl-ﬂlfénﬁrliﬁ&énpﬁ%l

| sof ocusi ng was ofrmed at the follow ng co d| I ons:
Pyridigignsehorpehro8ap®oving) ig addgrhis tisplusion 62(1RBA)Y-6-Fllero-3-phenyl-

na RS LR35 R L% Bk e (Tl e

midthens §ftel at fBich fepipefit®ye TOUWWD ks, Be ?I{B(ﬁ}é- is BitterelNEnd’the
cmstrips were run on the Novex NuPage system

resiflneiin the wegsel) is wssheg tpicsowish dichibpomebirs Q00 wiL), mdgenis 1samsed to
s, were silver, staine

| f
was%xqga}‘ﬁart (isage gsr W§@1 ecd’“ﬁ’é?ﬁﬁ’oc@“a@é &rsi %BOTG‘FF‘@? aaPPiﬁ an a rotary
evafy@faio% Phe @bidud BAAAbd RiDisBaM Ry dhédiad {2 Nﬂ%ﬁ?&n@&%ﬁ aBQhe

pots for mass spec anal ysis were picked using t
(75Emlhf9r gp@it h@h’c’ﬁbﬁr phasesardsepastiednand therwhtergphiase is Ie&tracted with ethyl

AL AR SN

2 M| 250PmWYesRl m&% 63 M .

( deh dr 1a)teed [ ngluul'kr)ﬁ]a%}?on [ nBIgG % etl{ﬁgﬁ% Srg%ggggéslegﬂggﬁe with

ma@ewrramlldmméﬁ ate(d . 4g), anvicsilhcet g go (0 06-6@urom, ﬁg) filtered,
ollo

mM NH4
and3 bR 14 SnBR RIS PR BRI T e G o 1 iy stallised
fror QLptbpeﬁfd)l (25 ran the ?m@@ i3 olRed Wﬁﬁ%%‘&ﬁ@@%&heu%ﬂ@ £ propanol

Two cycl es of washi ng and ‘dehydrati on were
(40 pidb flbwmdn erviaoyum overas SAYY gtVleE)% Big (53 ) ctfrtlyeplmoduct as a solid.

Melpe SR AT MR e TR it ) Bkt 01 g CHN

caldal£& 10 UIE 60! @ 7003 iR g sadNe@Rsudd € 5.8 578N 8.05. 99.2%
i ncubat ed overni ght at 37C Trifl uoroaceti ¢ acid was

ce agefdingtto thephirelaahisight  di gest fol | owed by i ncubation
wi th shaking. Parts of the extract were used in
MALDI - TOF peptide mass fingerprint and MALDI - TOF/ TOF
Thea8@dtos ivfas (écatedlthvie.giBhi HE & JPld [RBHGE wiliIIRNYde, &RF4S g of the
the peak-lists were used in database searching agail ns%
proguc patdioBikYeSe, yeapsetivelyae dat abase. The Mascot search
program and scoring algorithm (Matrix Science, UK) was
used in da tabase searching. Peptide nmass tol erance
Exaiifle 18t ScPechthd oM RBI1?-tKe Pﬁoenﬁ@a?tﬁﬁncoftmy %Léhlor%eﬁbﬁ@nyl-mdan-
paraneters were adjusted to I nclude oxidation
t he addilténe(I¥b) Car bani donet hyl groups to Cys, and

Thetbrg)é ssulaegd arf%rogllélﬁ?%ﬁc L Bu ogfﬂ'ﬁ}l QEP@E:%\Q e S t16‘8 8 1e7r1 tert-butyl
hthlﬁhﬁ(ﬂ%m osth1oBa¢ ndlelg, AL ﬁob@@sh@rﬁ?é‘t—%utﬁfdegﬂbtﬁﬁ é@'ﬁo@tﬂe no.
Novex NuPage syst em (I nvi trogen) accor

32 &@rﬂs Alithppme (e deetoxide ﬁLﬂtBu)g@ttalsgmmrﬁ 98 WSbsodeﬁth-bBtemde

e e e ST .

225W(P@@@uﬁ(@?§tr§@§h§l’dﬂﬂbaﬂﬂld@SI‘JHQMDES‘%E?&I EQ0SH4, 559815 and potassium
st ai ned accordi to a nodified neth descrl

bis(gimeghylsilyhpmide (EHMD Btcatilogue 200346/t dblﬁﬂmlﬁhlsdmrmpﬂl)tmlde is
1359-1363. Whol e | anes were cut out with razorblade in
0,5 cmgel slices. The gel slices were digested as
descri bed under 2D gel bases strategy, but the anount
of trypsin was 20 ul trypsin solution (12.5 ng/ul
Promega trypsin in 50 nM NHAHCO3, 10% Acetonitrile).
The extracts was anal ysed on a LC- M5/ M5 (Waters Cap-LC
and M cromass U ti at:y T(]: I\/S) Each extract was

L o A A~ . A A~ — D



manuf acturer's instructions. Protein concentrations

were estimted by using the BCA test (Hercules,
W@22006080984 The reconbi nant proteins were di al yzRdI/DK2006/000086

against PBS (MIlipore) and stored at -80 OC

Reconbi nant Proteins were idggtified with MALDI MS

technol ogy after purification. Western Bl ot anal ysis:

Purified proteins vvere separ ated on one-di nensi onal

magde Homxihispprepyieming (SEDs:- haatalaguamef 36464) and BOIDFust before
detection of immobilized

i mmunol ogi cal
useg}:fg?ér?%ﬁﬁenm gerf ornmed after manufactures instructions
(i nvitrogen). Patient sera were kindly provided by Dr.

Tronbe (CICT 1 Toul ouse, France). W used a
Th%ﬁOﬂlemwreﬁedyrq@ @ymml forshe gtpstiarentsrod|iBstptesitentse L DA and

the(u{ %Wélﬁ?ﬂgr%ﬁﬁ&é The dilution of the secondary

0. Pneunpcoccal chal | enge of

A naigtuire ef dmsbmvpmaﬁﬁ@le i Em) ﬁ&&@f&@yﬂidﬁﬁaﬂﬂﬁﬂlgﬁﬂl)'l@stmed under
chal | enge experinents m ce per group) or ant i
nitregss andsopier ovithat bateined i ieri a0d anetone. hitylddhinint (BulBng @Y1 in

hexgl?e%hl gg gﬂl?f}%dﬁgcp&%mg 1%8%:8 §t@§g%sta 1ﬁ€erltf8£i8 a}llngl?lta% gnd then the
coohﬁgl Bﬁﬂlﬁ isatplacedoritlel ay ick4vadchaddy A8y stéink ?@Idan%}ﬂfef e hftltes, a

/c mce and m ce treated with an unrel at ed

SollE’@mqﬁ K@k@&biomﬁﬂ@e@bdmanrl ((‘éb)g{mu)th@ssed egint éxample 12) (0.50 g)

in "I(H:I:n 4r1?3§]se %cﬁisefi d\r/(f})c&r %%%Vf g%sr?agl?e S Ith)gl %{J%& gh%forgler base”,

basé.l)aaﬁﬁ Qariapdt tbaV@neebhieisEBMtiRRd bl 13 a8 hoRP GHER BuRE (1.6 M in
| ndi vi dual sera from each i nmuni zed nopuse were

hexms@i deblimh) (t'the lqﬁee beselebast 2sisedidd drop mwdmm 6 sniputegrwhere after
t. S,

s L ERARee MR 4L E0higq PRSUREL el R B R0 cia o

4 ml)ri!é adileeAtibioniahg {dr10 nminhRYtRe

?Ehs%irb \EpaYatbdTMA iBHater phase is
ce or control groups. For challenge infections, mce

ext%%wth jethd aeptate ﬁwcwlm% H)piplr)o?h@mneblyecmfgaﬁﬁ hpees are washed

t 9
s B3 St LS OBV T R BB
eva;dﬁﬁtedi 0 dgtesseisingSNOREY ¥RIpYrad)t. Piedd 089 94 I%7)|of dh loHt @RBemical
the inocula on blood agar. The survival ‘of nice was

Pu“%'ﬁ %8 3P aerordipg o HayMdS, and thp preamtipmeric exeseisgetiaventling to the
chir ?l gg_rm nat ed. ELI SA for detection of inmunogl obulin
5 nouse: Elisa assays were devel oped for
detection of antigen specific IgGin nouse sera at day
day 2 1 and day 35 after vaccination. Different
Thel’?@%h@ PV srednagisessthe sepulisiobipinadr econbi nant vacci nes (2
ng) and whole cell lysates (2 ng) of S. pneunoni ae
D39. Two fold serial dilutions were made from nouse

2)
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20 + + + + 22f + + + + 23a + + + + 23f + + + + 28f + +
+ + 31 +++ 4+ 31f +++ + 32+ +++ 33f +++ + 34 +
WG0O-2006/08698%h + + + + 35f + + + + 38 + + + +For PCT/DK2006/000086
identification of transcripts of these 4 genes we nade
a RT-PCR analysis. A BALB/C gpuse was infected with S
pneunoni ae and total RNA was 1solated from spl een
___after dav 1 of |nfer‘t|on RT-PCRs with RNAs from

épl en dedonst|r dtR4” that tﬂe sel| e€O&Rh geness arp 88 0

:nm nrnl infecti on

?F;i?é‘ﬁé%ﬂ.".;'a%@ Ko vaaser v Bod (BR-with 88 4

gatient Sgya vvejma{g@pge tor jrest T TIRETOgETIT REtY
of proteins lilste tabl e 3. :ur?her nDreU% 86 !

addi t i oral5 pr ot &iOBY Y44, Anr PABAKAEBY 14 kBa rlec. 93
vae) A87 AR PQ98487 (132 IzDa\ A6, AnrlP373646 (25

0
vty 7N A 3
wE)a) wer B al 0 1AV ed for i muhodekicilty O t | We82erg 2
g ot Vg te gcanbi ant vacgciney 629 ﬂG‘G, 667
646 hAnd 653 in ieL%nobl ots[l(V\Bs vvlutLh eerafi so|l at % 2

fxom a diatgl e |pathaht |(figure 4) @yrpodled From ogg -3

dirt-ferent_pati data not shpwn) 10 WBs unspecifi
137 gnal s 107r sild?\éiés wer eldet ect BuLf or pOi§ filed 85 2

nnl | dnoac

otEern A —am howeyet; a—Sogh GOCS
ﬁﬂ())t echu e thatu?‘gese tvonprot ﬁé‘L beisU|tab$J% as 2

15%ccl neg, 25V aqg)@-’at gd me¢e W tthLpt E‘I ng 4N taogée 3 1

as al protein vaccine dand tested the pro tecti

“Indiating tbhbyleefgta?ptmsng 8. 0°Creigrralh hM)eeAmlxqens wer e
2) ared with alum and i.n ] ect bcyt aneously into
EgA TR oitkieDs Reafh Semitbrirn it iy o cxaess. imipyriiesg the
samPRAA4Y MrfeBdivith s aﬂaﬁ% were left untreated (group 5)
3y, 0T treated with 100ng al um (group 6) or wth an
LD isenadecasing 6@ equiyajents pf dijsopipyltaesiheand 725 equivalents of BuLi.

Ly TR E X0 RaniFSita l Rlisahroe b ety 25 bpgedlents of BuLi
ILDK Mﬁ@d,lshﬂ'gmgS’ leﬁbétléﬁtﬁl of Jhﬂ;@)roﬁg%hﬁﬁé ardl'L. 50 @@ﬁ\sf%gr%s of BulLi,

6 060, 607, and 65 figure 5 I nmune respon
In ﬁgaﬁ erpwetﬁn%it Bubat alsmthie gmwsnwmélcaitetl esbad 2asis eddealdi@n the

s of 0 5,.6 d.7. For the cterial
begl |°£ﬁ23° CXPERYIRM tﬁnut%i(geh%es%&moé’&féﬂnWt‘?fi Ig.?‘j-pneurmni ae
D89 (107 CFU per npuse) at day 35 of vaccination. Mce
derived fromtwo groups, vaccinated with proteins 029
Exagple 607 Sdmfrmtmlsatwmué(rR)Fﬁachlai'o-BtgheaylalnﬂlahdAeﬁe (IVb)

ter infectio th this S. pneunoni ae
Theggsgéhhec{%r?gﬁsgmgasﬂ Qe/ﬁ Proteins 060 and 653 al so
showed a trend towards | ower CFU-titre (figure 6). In

A rePfeS&fiathy® JroMeRald i9 ?ﬂlé@fs‘ ations in sequence between

different strains o t rept ococcus pneunoni ae the

DisGEPHRTR OB BFyan 8y ot EaBTabb fhind pmixuue

is coSIeHGvﬁtlﬁ&p&@%e/%mtcﬁ%vlﬁkrsﬁh{hgtﬁ%er i *&%ggnz Wﬁﬁﬁ §§1 (1.6Min

were conpared with database sequences of
hexaness @3 tglp és aglded sloR]y keeginRah¢ @an@ﬂ!tm@éntom ¥%60°C. fﬂhrrlﬁg iscontinued

am no_ac osi.t.i.on
for YUY o e B b s 6P BelBErtd Moiebrety baigh. The
mixtard i8 8tidéd fbr 10 ghuRehMEIRN o NE volhete %ér% s%?uttoﬁgff (ﬁgg-'chloro-}
more than 98% sequence identity on am noacid level
phenglindasehonthd Vd) fsysthesisersasiasxdropind2) (1.0t in SO0 e added
ata indicate that

4 .. Th
stowRleblef tag iR R Lot o At N Teadd dporeramaiety v an hour, by
lithivgh (Bb 8 in Adk@n&d, B3IV sdQEd ﬁ&tvtyg REepRethe BiDd Quf\é%el&9§°c

(putative i oat e protein |igase) has been eterm ne
Aﬂeramrlne A 6¥s r@l‘/ehqmsjéwdmhlegs iacid (A MH®0 Y @Zaddad sloevly. The

PDB (Pro tein Data Bank) and HSSP dat abases of EBI,

t he European Bioinformatics Institute. Surface- exposed

regions were predicted by identification of am no

acids with high water accessibility (ACC), which at

the sane t| me shoul d have a I ow var| ab| I | ty (VAR) | n

o,

oy
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Del

usi onal Di

sor der,
Psychotic Di sorder as well

Brief Psychotic Disorder,
psychotic disorders

ot her

Shar ed

w@eoodios@sses that present with psychotic synptBOEPKe00g/000086

mani a i n bi pol ar di sorder.

of

R DTG

Compound |

for treatnent
af fective disorders including depression,
di st ur bances,
Phaseg-ace prisrAterhand thecwater phesais estacted oat fimes whthsthyl acetate (100 ml).

nlgralne

nd ot her

BSs 5 bR aR 28

Al so described is the use

anxi ety di sorders,

sorders

sl eep

neur ol epti c-i nduced

As i ndi

cat ed

én%um Shlgie, 00 ml apd stirred
for 1€ haihgrels with GugRednd shiphhte§26 bY, 8stcdat

Enfgy g psedends

%n&)glhca F%l 6(25 g). After

3-aryl-1-(I- plpera2|nyl)|ndanes su stl uted
filtrgtiep, dle g.gp@g iphasgris g‘fappraeecﬁp pleyr@zs neng & m;taryl’e&Spdﬁﬁeﬂ The residue

is r%?ly?s‘alh?e? A 2 Eho 6 3 85@6 Al Eﬁgfmecﬁﬂcé Eﬁslsqtlateé&gg gﬁ{gﬁlongyvgﬂqed with

ice bblt Digtgparion @OV &idiled Ch e vakbhivm Qerlat 50°
(6OP|peraZ|no %;gﬁgnyllndans and Rel at ed m€§<30vmgugﬁ‘ka1585g

Bleltimgpinte’s. 3E0NBAR oonform torstraxtangy I[@],Dzoacri 1° (c=1.0, methanol).

S n f or mul a
CHERA A} £ B Gl S SheGRaS é’v%&rﬁw@rwm ce
accordiigaatheadhi@Nar hsyﬂtlﬁ@@’y %%& ' ne has been
dlg%losed ﬂn ngg et al. ccﬁ&wgt@ﬁgﬂgﬁl 1995, 38,
4380- 4392, see table 5, conpound (-)-38. None of the
ar. t f m. PCT/ DKO4/ 000546 di scl ose
Theq %Ytgsfeecs{u&rgargsﬁi fil’ Eq%"rm above (Conpound I) or
use thereof. The trans isoner in the form of
only indirectly

ned|cm
acemate of Conpound | |

&Bas¢ bt eEqm*eb.lattE
n Bges et.. al

Basd hesymdiesi ¥iad
in J. Med. Chem,

Purity
1995, 38,
%

13004985

438

| e ned

.é&ﬁaﬁgé

pf  Cony

)ouﬁﬁ |

or/ﬁts

1cor
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respogdin
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il
te is

Bt epn/g No

di scl osed
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2( W05/ 623690

ny ~oc ot
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aon in epe
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ncnnhf
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rel.até

bg t QO

AE 6ONVENT Io@N

new

3III

pra

cesgignl

DR, doar

par a ion

OKQ@&h

youkd |

Whér e

iln SAe

4chi
pr

ralypy 1s

CeSS _asS _cpnpar egqg

L1840

uceo eart
%he p

ROl

rocess

deear 1

ufact
ved 1 n

Lliwg

SPCI

'/ DKD2500054HATH

e |nurodu

CtBwIn

nf 2ge ¢

hiye@l

ITy ggne

p—eartier ladvant agel because the follo

t-€ e H-S naga
6%t dh bb2dos| WO of f 1 b26nt g.5%ol[un

i Buldr s éf e umo6 0

”IndYéa lgg ’thalatg}ﬁe gcg'érii‘hﬁ’ 1 ¢ gfterl c"%@ﬁ%ﬁeﬂ%bézg °t ﬁ;u

2)Enmh10hmlr1|cte)(cess d i8gaaelIsienl ifdicat R SMbVIVIgs bhExdegcen ¢
|nterned|ate V bel ow, either enzynatlcally or by

3 )LDCAHSP%ﬂ esing 2 Sﬁ@up\(aé@éwpf disopnapylpmineeand %ZﬁJ\cCﬂEWBéémechuLl

LR S e Y QPR S to R BREBAUE ST eiploneog B
S)LDMamtade msing 4 . 33U Rivaléntd ofRliis bithel Y 1 50 e ulvalehnts of BuLi.

6 & ) - 6- chl or 0- 3- phenyl i ndan-1 -one, see
In this exp ?rsmﬁrﬂo%leng + plgo thqamqmamdtoatedfasfoemﬁms ddded §rom the
beai M ol R e tse a1 e e Senvalens of

diisopropglahtns aftby w4l Q)YQ'SQR:@QW@leﬁﬁtcﬁf BhIfi usklle racem sation
of the undesired enantioner (Conpound |IVb, see bel ow),

whi ch then can be reused in the resolution. This has a
trenmendous i npact on the efficiency of the whole
synthesis, as the efficiency of the steps before the
resolution is increased as well as the subsequent
steps. Accordingly, the enantiomer of fornmula (1) may
be obtai ned by a process involving the follow ng
steps: Benzyl cyanide is reacted with

2,5-di chl orobenzonitril in the presence of a base,
suitably potassiumtert-butoxide (t-BuOK) in a
sui tabl e sol vent such as 1, 2-di net hoxyet hane
(DNE) further reaction mnth nethyl chloro acetate

o s a e o,




such as thionyl chloride, nmesyl (nmethansulfonyl)
chloride or tosyl (4-toluenesulfonyl) chloride, in an

w0 p@on8®8d vent, e.g. an ether, suitably PCT/DK2006/000086

tetrahydrofuran. The resulting conpound has fornul a
(VI), where LG is the |eavi group: In a preferred
enbodinment, LGis O, i.e. the cis-chloride of formula
(Via):(Via) Conpound VI, e.g. with LG as chloro, is
then reacted with 2, 2-di net hyl pi perazine in a suitable
solvent, e.g. a ketone such as, e.g., nethyl isobutyl
ket one or nethyl ethyl ketone, preferably nethyl

i sobutyl ketone in the presence of a base, such as
e.g., potassium carbonate, to obtain Conpound I

Al ternatively, the piperazine part of the nolecule my

5 CLng$ntroduced by reacting Conpound VI with a conpound

10

15

20

ormula (VIl) below, where PGis a protecting
group, such as, but not restricted to, e.g.
phenylnethoxycarbonyl (often called Cbhz or 2),
t ert TistRad é@@y@@nw@ﬁynnwf eempavall] ofd fBOEJa I (Compound I) or a salt

b h h
g AT RTE R SR

sulsegpentd Wajeprkd esthpsinduiabiand ICHMBRUD ?’orlnula fand IVa are as
further enbodinent of the invention rel ates

nmefHvst or the manuf act uri ng of a conpound [Cbnpound
I X 4-((ii?,55)-6-chjjoro-3-phenylindan-1-yl)-1,2,2-
tri met hyl pi perazi\ne]/ having the follow ng fornula (IX)
or a salt thereof7whikch nmet hod conprises: (i)
manuf act uri ng Conpound | by a method of the present
invention, i.e. irNparticular fron1CbnpouQ£>lva and
(i) conwert] Conpound | into npound
preferably i lating the s
[ ably by reducti
quch as, e.g., forms
poxane, or diethoxy hane (DEM .
ylation refers to ¢4

sui t abl e agen s:
par af or mal dehyde,
The term reducti

reductive agent, suCh as fornjiec acid. Thus,™fygvhher
enbodi nent of the invention relates to the nethods as
descri bed herein for the manufacturing of Conpound I,

whey e ound 1 is d_IX

oSS RS A st R isatle SRR 65t TVa into the
th:dr&s iRNABSHOP VR X R&eglh
descri ged IEQy Bges etwgllt cit Qéﬁ%ﬁ@at(&n. %&1&2% g e %rg as follows:
page 4380-4392, in the formof the fumar at e salt see
tabl e 5, conpound (-)-38. Conpound I X and a nethod for
manuf act uri ng Conpound | X from Conmpound |, and salts
of Conpound I X (in pargicular a crystalknne succi nat e
salt and a crysta g p
described in PQ
i nvention al so
manuf act uri ng of npound |
descri bed herei n wher gln
that it can be used f
Compound 1 X, respectiwvely, see also the
bel ow. Conpound | Surprisi 8By, the raceni saff®n of
compound 1 Vb can be achi eved using different types of
bases an amide, preferably a dial kyl am de, e.g.
buTherm@thpg of elaim 2somprisingeoayeating theraladbol grotipiotithe cis-alcohol of

SRR Y AT e b D LR e ok ok feop 1.

bis-silylan1de e.g. alkali bis(trinmethylsilyl)am de,
or an netal al koxide, e.g. but not limted to netal

nmet hoxi de, netal ethoxide, netal r -butoxide, suitably
al kal i al koxi de, preferably potassium al koxi de, rmnust
preferably potassiumtert-bntoxi , or an al kyl netal,
SU|tabIe an aIkyI Ilthlun] preferably butyl I|th|un1or

N a AL + .
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froma suitable solvent. The invention in further
aspects also relates to the internedi ates as descri bed

wheooeioss9sor the synthesis of the Conpound I, iPCT/DK2006/000086

10.

11.

particular the internediates IVa and IVb. In this

context is understood when sfigci fying the

stereoi soneric form that the stereoisoner is the main

constituent. In particular, when specifying the

enantioneric form theny;t'lhe conmpound has an

enanti omeric he enanti omer in question.

Accordi ngly, one ent of the invention rel ates

to the conpound ul a (1va), preferably having an

enantioneric excess of &t |east 60% (60% enanti omeric

excess neans that the o0 of Compound IVa to its

enantionmer is 80:20 in m xture in question),

atl east 70% at | east : @h)least 85% at |east 90%

at | east 96% preferably at least 98% One enbodi nent

relates to substantially pure Conpound |IVa. A further

enqﬁ%ine t.of the_invention relates to the conpound of

f or'mgIet ?%& clagp &5 ahgrein, Liaisiankplegenepanti endii preferably Cl, or a

ex to | 0 pnvention in a further

asgg ?o@%,%#%th agﬁ%%ﬁ%gﬂﬁ%br a salt thereof (e.g. a

HC, a funmarate or a naleate salt thereof) obtained by

a net hod q% he invention, and the nedical use

t hehgdpethp 0%5 slim Suetads Whireip{eomparnd Y1 israecipitateshfram a suitable

di gghesed herein, e.g. as an antipsycotic, such as for

schi zophrenia. Also within the invention are a

phar maceuti cal conposition of Conmpound | or salt

t her eof qaain d by a nethod of the invention. In the

HPeth ©Of,efainy o, WherencLiGais & bplogene ah P lhwndih¢ gelvent is an

us I, it is understood that when

sp§§??§f§8%?ﬂ%ﬂgnantioner formas done in fornula (1),

then the compound is preferably relatively

stereochemcally pure, preferably the enantioneric )

ex dBE JrptEod | (s 6tsoS 2ro.| wherei Gopnpaned N & reacted with 2,2-

pr : o%gnanti omeri c excess means

thg%&?ﬁgbggg%gkgﬁg?wggggéﬁggﬁghtioner is 90:10 in the

m xture in question) at |east 90% at |east 96% or

preferahly at. least 98% In a preferred enbodi nent,

t hiﬁamﬁwgro% G 7o Whsreas Sompounsiiis prrginitated age splbast

90% (90% di astereoneric purity nmeans the ratio of

Compound | to

ICVV_The (et®dss .X:leﬁ;lcsﬂj kshghemrBﬂlr If@ﬁ’l)édgsggﬂ/wa ﬁn?dr&te 3alg-7aod/h£[€z§t5 ¥alt or a
p razi ne i :5), at | east 9 at | east 9 or

athﬁgﬁéﬁo é%ﬁéhQﬁgﬂWmQ&ﬁﬂi, the process of the

i nvention may conprise a step whereby Conpound | or a

salt thereof is fornmulated into a pharnaceutica

coithosietliodrf clbia 7¢ etpeimdompalrid 0fs igdapdad the ke Ohse.

Compound | may be admi nistered in any suitable way

e.g. orally, buccal, sublingual or parenterally, and

th : A . nted in any suitable

for e P o T P10, R mBHERE ™ °T L e For m of |

t abl weeingc@pmpbers] Vil owitle rlsproteyted 52-@imsthy ipipe@adsneO(VII), wherein

di s gsions for injection. In one enbodi nent, the

complsiiti BOISSHPR BH1up herehh oA ErePORaIoRfarmeN Wl gnd

t he ' Ut ) ity, suitably as

a té%?%?kgﬁggjca(gﬁﬁghﬁkg?ﬁgﬁgbgﬁkoﬁﬂgtpreparation of

s oWhefeipHaompreadtVIE ahd PiE prratfoldnss:are wel | known in

the art. Tablets may thus be prepared by m xing the

active ingredient with ordinary adjuvants, fillersand

di l uents and subsequently conpressing the mxture in a

conveni ent tabletting nmachi ne. Exanpl es of adjuvants,

fillers and diluents conprise corn starch, |actose,

tal cum nagnesi um stearate, gelatine, |actose, gumns,

and the like. Any other adjuvant or additive such as

col ourings, aroma, preservatives, etc. may al so be

N 1 N D T e " T L T T R T TR e




10

15

20

25

standard. The cisltrans ratio of Conmpound | and I X is

determ ned using 1H NVMR as described in Bges et al, J.
wokds/ogdem 1995, 38, 4380-4392 (page 4388, riPEI/DK2006/000086

columm). The cisltrans ratio of conpound Via is

determ ned by 1H NMR in DMSO;¢l6, using the integrals

of the signal at 5.6 ppmfor the cis isoner and the

signal at 5,75 ppmfor the trans isoner, or by 1H NWR

in chloroform using the integralB®of the signal at

5.3 ppmfor the cis isoner a Ne signal at 5.5 ppm

for the trans isoner. Cenerallp, content of

approxi mately 1% of the undesi i somer can be

detected by NVR_The Ml ting points are neasured using

Differential ScBfning Ca 16ty (DSC). The equi prent

is a TA-Instrunpmnt s’ DSC- a TA-instrunents

DSC- 2920 cal i lgr at at 5/nin tq give the nelting point

as onset val ue, out 2 ng of ¥

in a loosely cl'NSed pan under

el emrental analy isohﬁ per f or med=usi ggya Vari o E

anal ysator from El enentar build to measure C, H, and N

content. The value given is the nean of two

term natj ons i n proximately 4 each. The )
12. 35} Fielodaly o6 RIS Ik botheein ey e ohisEseddy resolution of
mdgtendd ' : ionis 1%in
met haenol l’ﬁ%?lé‘?gd Pgﬁsgfri%\nc}g%?g@g?%?&{%&ws is perforned
using a Waters Symmetry C1 8 colum, 0.46cm|ID X 3cm

3. t C, The eluent is a gradient of (A . )
13. The Biethgaidt riaoh BPPEIMSLURE phromalb iy | Byrtormed using chiral
AgeHAIdntdtbgribty) 5% water and 0.035%trifluroacetic
acid, going from90% A and 10% B to 100% B in 2
mnutes; flow 3 m/mn. Detection is perforned using a
i magz et ect.ar at ,254n The SS spectrumis |
14. Pl FRtEd o1 a2l don hersgisalinel Gireveioseray i rmed
SY BthesisatiarKpiasst arting materials Conpound V is
synt hesised from IV by reduction with sodi um
bor ohydri de (NaBH4) adapting a nethod described in

es ., Ch 983, 26, .935, using ethanol as
15. f@? eﬂsﬂ?% ﬁlﬁ"fﬁjg} %’%?FFWQS""(%@“P@_%@P%W&‘%&P % Fppaiarmad eng column
8f SificagBOdAtRIGHRPHBETicl A cribed in Bges et al. J.
Med. éhenl 1995, 38, 4380-4392. Conpound IV is
synthesised fromIl using the general procedures

16. SES5 0L KRR, Wi Bletyial qitneiog gy fyissfogmed on a colum

sNeh QLI coReaTRLE s NeHLe
(S) - Qech comta p%lgﬁ)(/) | i%téta[@lf%l%glyﬁe{%’slc%ﬂﬁ%‘nm]‘
(R)-6-chl oro-3- phenylindan -1-one (IVb) by use of

hira hr.omat ogr agphy Raceni ¢, 6- ¢chl or o- 3- phenyl i ndan-
17. §1 yBinpf 6y S I BBt Byerh-bisar drvoeoepBracsgrHny el
hestinfl Ltk RN RA(K ; Eﬁﬂn | AEH i
n- hﬂe}ptugne, et hanol ﬁaé}gﬁ,}{?\ﬁ‘fﬁet ’yﬁmg%ﬂr{l?gﬁ%ly ﬁ;s]\ggleghg lamine.
nobi | e phase, detection is perfornmed using a W
etector at 220nm. The racem c ketone (JV) is_injected
18. 8 SEbE o Mafit 15 e BisbRroir L CRBOGTPbY (FRSSIOBL Hing Sub or
bietition fiud HRbRGLBHpMy ! St L o8
Sfﬁl?actlilons, whi ch ggmpgf?’,nﬁ}g%%g}ﬁﬁi&%ﬁr@g? %ﬁ{i Emﬁoﬁagoérﬂgw )
98% enanti oneri c excess, are conbi ned and evapor at ed
0 dryness .usi ratary evaporator. | . fractions, )

19. SR GRIBE R e L8 ihstrin S\ B Spgialy isrrecibrpgunbe chira
stdtanrygsidsd.| Vb) are conbi ned and evaporated to dryness
using a rotary evaporator. Exanple b Synthesis of
enantioneric pure (R)-6-chloro-3-phenylindan-I|-one
(1'Vb) by oxidation of
(I R, 3R) - 6-chl or o- 3- phenyl i ndan-1-ol (Vb)

(I R, 3R)-6-chl oro- 3- phenyl i ndan-1-0ol (Vb) isolated as
in exanple la (2Qg) is dissolved in dichloronethane
(400 nl) and pyridinium chlorochromate (PCC) (26.5 g)

s o, .
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Exanpl e 2 Synthesis of (I
, 3S)-3,5-dichloro-1| -phenylindan (VI, LGO) C -( |

W®2008536986- chl or o- 3- phenyl i ndan- | -ol (Va) (2P@T/DK2008)00086

obt ai ned as described in Exanple la is dissolved in
THF (1500m ) and cooled to -$0C. Thionyl chloride (
119 grans) is added drop wise as a solution in THF

500 m) over a period of 1 h. The mxture is stirred
20. Jhe

21.

22.

23.

24,

msdhad: dieiramalid mhersinesaidélgral chrionetqetdhydy pérforagded a column
t-he reactjon mxture, Wien the ice has,..nelted. the
Rhstlipfesh G8Ee T il irapciath oo epdBn oB5ilidhes! Sitn an
sembRzed chitd GolyRfr Yrean c%llﬁﬂﬁéﬁsiﬁcd§%1 Wk BedyAlhtEebound chiral
wi th saturated sodi um bi carbonate (200 nm). The Sodi um
Blogamkbnat e phases are conbined with water phase A,
adjusted to pH 9 with sodi um hydroxi de (28%, and used
to wash the organic phase B once again. The resulting
Waé edetlifosteeldife) 20 Rehetdie st GBRAICCHPOABzRpRY & eeR&had 66 a column
and the water phase Cis extracted mn%h et hyl acetate.
vheilieage] oatasewih empylese trisi (8, Sedimisthydiheny kchrbemeted oxamylose tris [(S)-

PR RSB DS RSRL F PRR S B VAR o i
(RSaanaHy [pEerdilcadbdmatefl 8F dn 2A81GMANGYE siMbHgeN codaded!$8H cellulose tris
directly in the exanpfe 5. Gsltrans ratio 77:23

%&i@tgﬁph@y}mm@@| esliglogy trishedsinsthylbenzoate) or on a column of
) T B A O D A0S

with toluene (1.50 1). A solution of ethyl

2-bronoi sobutyrate (500 grams) in toluene (750 m )
T caetliod THeamsu Hfethsi Jdaimss 204t evhereinr sid whirel ehromatography is

' cq.and filtered. The filter, cake is shed with .
E‘l’&?‘%}éﬁ% (grbolam FOIUFHL 8 nsilicag®l ; Posisd eﬁ%l og gtris  (3,5-
dﬁn@myhﬂhmgpﬁﬁbdﬁmg; wat er bath and distilled at 0.3

atm using a O aisen apparatus; first 1200 m
distillate is collected at 35 0C (the tenperature in

e nj e isc.{5 NC). e toluene is ded (600 . m
TG ESh R o 62 el 2P b 398 s liticiapemany
périgmiee RIIQY Binddifict SelédiR] MdXN Y Solif oPRetianol, SBhMAMNSopropanol, or
(750 m) is added again, and 1100 nl of distillateis
estanéte. cptignal beeop@ining distrydanine, aptionaldy 0l %t dietylanine.
0C). The mixture is stirred on an ice bath and seeded,
wher eby the product precipitates. The product is
Toathed obyiny bf dlsialsi 1073 coMsiesh Wt ik WaRANdANE tYlcbffbriing
over, night in a vacuumoven at 50 OC.Yield 171 g
¢sntipmesicadly engirhast depneupeé Pk into gssentially Mpirntio neinpowndt IV, where
gytg%fﬁf ture. Exanple 4 Synthesis of

}5- i 'met Nyl pi perazine A m xture of
3, 3-di net hyl pi perazi n-2-one (8.28 kg, 64.6 nol) and
tetrahydrofuran (THF) (60 kg) is heated to 50-60 0C
giving a slgghtly uncl®ar solution. THFP(50 kg) is

stirred und Qoef), and LECIA , in a
sol ubl e pl asti '@m added, @ s a slow
evol ution of ga Af+€r gas evol i

LiAlH4 is added (a totzal of 3.0 kg, mol, is
used), and the tenperg \e rises from ‘
because of an exoter e sol ution of
3,3-dinethylpiperazin-‘-ongbjs added sl ow %ggver 2
hours at 41-59 0C. The suspension is stirred’for

anot her hour at 59 0C (jacket tenperature 60 0C). The
m xture is cooled, and water (3 1) is added over two
hours, keeping the tenperature below 25 0C (it is
necessary to cool with a jacket tenperature of 0 00C
Then sodi um hydroxi de (15% 3.50 kg) is added over 20
m nutes at 23 0C, cooling necessary. Mre water (9 1)

i s added over half an hour (cooling necessary), and
the m xture is stirred over night under nitrogen.
Filter agent Celit (4 kg) is added, and the m xture is

| ==y o / A
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Cl5H1 10C: C 74.23, H 4.57; found: C 74.09, H 4.70.
>09% ee according to the chiral analysis. Conpound

W@ bodbsd9s4 i sol ated in the same way, giving 23. BCDKABH00086

of solid. Melting point 110.60C, NWVR conforns to
structure, [a]D 20 -70.33 (c74.0, nethanol). CHN
calculated forCl5H1L 10C: C 74.23, H 4.57; found: C
73.79, H 4.70. >99% ee according to the chiral

25. dhainydhed ofivlaimpl4 véhesymtheasdemisdtiofilis olained by using a base or a

26. Jihe presleadorf

ﬁ]i-éﬁﬁ:gﬁﬂos%%%ggg{#bg?an-l -ol (Va) by reduction of

(5) - 6-chl oro- 3-phenylindan-1-one (lIVa) (isolated as in

exanpl e 7) qi_;_'s gz_is added in smal | _pOI:ti ons to a
i n#h, bbershnytie rabemishtibn g obitained byangihg one

A T S B B8 Bty aton

benpgaBtib afoudl)6r 6 i\%[bn%?(ﬁqueeof‘gﬁe Shnid &S ofHRE lf,%sgz"f’che latter

hours, where after it is evaporated to dryness.
bessi'’Hue is dissolved in a nixture of water (150 m)
and ethyl acetate (200 m), the phases are separat ed,

and the water phase is extracted with ethyl acetate

27. (A1@6thedl Yor tR&€oretiidH &F i -
vater (100 mi), dried t%*‘?ﬁ%‘é‘ﬁﬁ??ﬁ%ﬁ?ﬁ??@@m Vb iito

28.

essentigllygacamic sompownst 136 WheradinyNésed [Visee:r esi due i s
recrystallised fromheptanes (250 m ), giving 20.9 g
(90 %9 of the title product as a solid. Melting point
108. 90C, NVR conforns t© structure, [a] D@20 +48. 30
(c=1.0, methgnol ). ¥ cal cul A5H130C : C
73.62, H 5. 35;
according to the
of (I ,3S)-3,5-dichlorp-I1-phenyli

-
solution of (I - -chlogfoe~S-phenylindan- )¢
g) (synthesized as iI e 8) in tedrofuran
(130 M) is cooled wi th=dn |ce bath. Thiepyl chloride
(9.9 g) in tetrahydrofurad™P50 m) is added(¥¥ op wise
at 4-50C, and then the m xture is stirred over night
at anbient tenperature. A mxture of water and ice
(eag prhordimtiteehgentiSativh)is olstaindd byl nsiag dnséquivalarg ok snore of a non
continued until all the i.ce has nelted. The phases are
%@ﬁ?@%@& Pasgnfﬁ’llpwsd by @gﬁlﬂlen sg%gaéaliygc RS HRlelOF Qiccauipfatent or
SRk BMHRIGAE REBASRer(a%e i N water, 25 n). The water
phases are then conbined, extracted wth the organic
phase, and then extracted with ethyl acetate (50 m).

T S5 7 e R o el AT e
Stliviller of R0 ¥f @Hcﬁﬂﬁfc?éo?ﬁi-li\%ﬁ% (dth]e%o%né} b(a%e?z :i@le&éd ﬁﬁhﬁ {he

title conpound as an ol ch partly so I es.
gronp eentsisbig ©ff an Bmide; Breferably hldtaikylhmidephehyb bodan lingted to

18% accqrding to NVR Exanple 1 nthesis of . :
g l.eﬁly?@(fm%%% lgéﬁlmsdleﬁepgpéaf@lg% Ny ebyipinegdt, sitabl

T R LR g

klamideshiahly sishium bés(aimdtiy 18]y apdtia s ian meta alioridegsuch as but
.. 8. q)., 2,2-dimethyl pi perazjne, and nethyl ethyl )
el Bigrists afmert SdRl s S el ributmigareuiialy afkali
AR A8 PrdBrabBAhABTRRE A ' Al ek
and 1hy%ﬁocﬁll l2ri c1 acid (aéiJ II'Il\%/lust %8&%1%: hg{rlgﬁgffgéoggxgqﬁ)dfouowed by
theedditisn of @catalytit amped, dromeaqghizalent orunes. of Thesapteag @fother base
e.s r at,ed nd.the pHin the water phase is
Gl 4RRRRAR SircTedrars TP nnune o) BRIdsePTBBoyy o
diAIRy MBE®S, shaRDut RotQiHhit it Pl BN, 18LRG i i
R Sk flottfnf %ﬁgiﬁ?‘?ﬂp@ﬁ%@@% gt dﬁ‘é{c’}}fi@pﬂm‘h’
dried wth magnesi um sul phate, filtered, and
evaporated using a rotary evaporator. Yield 20.7 g (89
% of the title conmpound as an oil. The content of the
cis isonmer is 19% according to NVR Exanple 11

o s L g
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use in every experinment. The follow ng procedure is
typical for the experinents and illustrates the use of

wo DAcasd8s he use of two different bases: A m xXPCT/BKG06/000086
di i sopropylam ne (437 m) and tetrahydrofuran (THF) (4
m) is stirred under nitroge?4and cooled with a batch
of dry ice and acetone. Butyt lithium (BuLi) (1.6Min
hexanes, 1.60 m) is added over 5 mnutes. Stirring is
dl(ﬂnumaleatnéthylpilﬁrldldammble ditiguinhdizopropylaeedd MP ARbENmetal bis-

ﬁﬂ}flaglﬁci;? gta?a @ lqﬁlﬁm(‘ggr?eﬂ\gyaélg{l)ﬁ?rﬁt@% r:)épuﬁ Ee?arl aﬁctogardg S?lgh as but not
gls'r’n??eg(i% )%%ltn% "r%‘tl:{bé?&@?%%@ﬁ@;hde @Eﬁl éeLt\@tS))glﬁ gg%ﬁg gclald r§1k0x1de,

wicferably grotassimralk@ddd, mushprefoodbly pOﬂassﬁhim k@Abﬁtokhl@ or an alkyl
wat er - i ce

for and stirrin
agﬁsqltéglé({s‘ﬁﬁ”ﬁ’izlghl%r prgferahly Ruiyk lithy ﬁr mbutxlﬂltblum, ona
Bex@neglrcod- 61 mM) ("the latter base", base 2) is
added drop wi se over 5 m nutes, where after stirri ng
at the ice-water batch is continued for 2V hours, and
r Ior| cid 4M 4 M) is added. After
29. ifF g‘q%a alli}égnwﬁaﬁeé’st e AR npeleenbilichase Eahafosmarbasgids
[
%é.lﬁ%i*f‘*f% Ry B S e Rl o oM an R D, bl
Ws(thn@dlj/ﬂsnkyi)aimhdmr(hﬂlél\m, 66 lili@mmdry-budkided wit h
magnesi um sul phate, filtered, and evaporated to
dryness using a rotary evaporator. Yield 0.47 g (94 %
30. ‘Fﬁe ﬁi%tlﬁ)'dlof clallf 28RAUBGA ihdPYhttdr Yade® i1 %ﬁﬁ&{l%éﬁ ogf)) onsisting
LC-M5, and the enantiomeric excess |s accor £
ohlithom dagopasyalanside (LIDAg Hotdshiambyetrdirtaxidarbliys Behiteor rers-butyl
sul ts obtained:Indicating the time for stirring at
fter all has been m xed. “Enantiomeric excess; a
negative sign indicates, that IVa is in excess,
impurities in the sanple may interfere with the
31. Ehaingthiod of 3y Oithe slairasi24-06 iand ai?y S0the qlainia? BAO Svhefein “the former
iis ! e and 2.25 equival ents of BuLi. 4)LDA
€a§ nﬁ‘g‘{s tﬁé‘aﬁtﬁr assgar@d’&?s\‘?%qfé?’?% oftardi i sopr opyl ani ne and
1. 25 equivalents of BuLi. 5 LDA is nade using 1.25
equi val ents of diisopropylam ne and 1.50 equival ents
32. 'bhe @athiod of jubynof dlaisss 2dx3ie Whmm the eadehtifdist facemfl goduch @ V) is
am)u%h. [ ng i cat ed Efz/ b?s i s added fromt he
eGSR TTom 3 prata p%‘f%ﬁ%@ as@rabsaliol € addistalephobre.g.
SRR Yol ok et € up of racem sation of
(27?) - 6- cr?%ﬂr&gd?%rr%rﬁm%ﬁman | -one (IVb) The bases
used are the sanme as in exanple 13. A representative

rocedur s.follows: Dii pylamne (6.25 g) is
33-‘508@89 ‘g(lk’?})’? ﬂ%ﬁbﬁa%?tuli%%sf‘el%% (160 m), and the

m xture is cooled with an dry ige/ acetone batch while

stirring under nitrogen. Bu ithhtum( 1.6 Min

hexanes, 33 m) is added keepi ng t he

t enper ature bel ow - 6Q0C. g is continued for 5

repl aced by an ice/water %aé:ch
for 10 minutes at -10 to '
of (i7?)-6-chloro-3- phenylindan-7
(synthesised as in exanple 12) (10.0 g) in THF (80 ml)
is added sl owWy keeping the tenperature bel ow 50C.
After stirring for approximately 1 an hour, butyl
lithium( 1.6 Min hexanes, 33 m) is added slowy,
keepi ng the tenperature bel ow 50C. After stirring at
0-50C for 21 - hours, hydrochloric acid (4 M 100 m)
is added slowWy. Thephases are separated, and the

wat er phase is extracted two tines with ethyl acetate
(100 m). The conbi ned organi c phases are washed with
25% sodi um chl oride (100 m), and stirred for 10

m nutes wth magnesi um sul phate (26 g), charcoal ( 1
g) and S|I|ca gel (2 6 Q). After f||trat|on the

o T 1 o o



17. The method of claim 16 wherein for said chira
chromat ography a solvent is used conprising a m xture

woRonak®pt ane and et hanol, and optionally PCT/DK2006/000086

i V-di et hyl am ne. 18. The nethod of claim 12, wherein
said chiral chromatography igsperforned using sub- or
supercritical fluid chronatography preferably
supercritical fluid chromatography. 19. The met hod of
clai m 18, wherein said chiral chromatography is

34. B EOrRgTR (6o e el AT FWBY ot ogr aphy s

5 35
36.
10 37.

38.

15
39.

perfornmed on a colum of silicaggl coated with a
chiral polymer, or on-a colum gf silicagel with an

i mobi i zed chiral polyher,™o a colum of
silicagel with a coval en chiral nononer. 21
The net hod of claim 20, ReFel n~sai '
chromat ography is performed on a:col um of silicage
coated with anyl ose tri sn&% 6 yI phenyl car banat e)
or anylose tris [(S)- R carbamate], or on
a colum of silicagel wth i mobiized anyl ose tris
(3, 5-di net hyl phenyl carbanmate), or on a col um of
silicagel coated with cellulose tris

EouhT b BT i JR SR> EhyetinS Seoslif e i ¢

coval ently bonded 3, 5-dinitrobenzoyl
tetrahydrophenant hrene am ne. 22. The nethod of any of
Themetheded appobthe claies &i8 osaiydbfithé elaimhi-dilyartesr Epiypound I is

LRREL P ERRpofth B Rt Paiprop i Srcke Biis) " 23

The nethod of any of the clai mscgQ- 22, mhereln sald
chiral chromatography is per o d Mﬁth a nodifier
sel ected fromthe group of et hano

i sopropanol, or acetonitril, onaIIy contalnlng
diethylanine optionally O. JJ@' et hyl am ne. 24. The
nmet hod of any of cl@ins_Jl1-23:conprising recycling
Compound 1Vb by conve e -ntlonerlcally enri ched
conpound Vb into ess. racenlc conpound 1V,
where 1Vb and IV are: 25 he met hod of cl ai m 24,
wherein the racem sation is gbtai ned by using a base
or a mxture of two or noreas&s. 26. The method of
claim 24 or 25, wherein the {acem sation is obtained
by using one eqU|vaIent or noré& of apgon nucl eophilic

{hﬁ ,§ éhe rmer base"), fallowed bé addition of a '
pihp 80%4?‘9&{0 clgjm éﬁé”laﬁtﬁ?}nxﬁa)ﬂ@wn X ipprecipitatehas a succinate
éﬁﬂﬁaq5agﬂa£ggﬁopé§ g?%hﬁllatter base"). 27. A nethod
for the conversion oP e enantiomerically enriched

compound I'Vb into essentially racem c conpound 1V,
ere in Vb and IV are: and wherein the racem sation

Beihad Asardipe tnsslaigp Shevhesrin ampernd X ipprecipitated pomcrystalline
RUGhAORM bi £cyaAfmetlibANEGPY addi Lion of a catalytic
amount, or one equivalent of nore of the sane or
another base 28. The nethod of claim 26 or 27,
ere e racem sation is obtained by using one
?%H clagim 3% véhestin said salt imfermawlpier iite apherngceutienl
kioRase") selected fromthe group consisting of an
an1 e, preferably a dial kylam de, such as but not
l[imted to lithiumdiethylamde, |ithium
di i sopropyl am de, |ithiumtetranethyl piperidide,
suitable lithiumdiisopropylamde (LDA), or a netal
bi s-silylamde, such as lithium bissilylamde,
suitably lithiumbis(trinmethylsilyl)am de, or an netal
al koxi de, such as but not limted to netal nethoxide,
net al et hoxide, netal r -butoxide, suitably alkal
al koxi de, preferably lithium al koxi de, mnust preferably
[ithiumfer/-butoxide followed by the addition of a
catal ytic anDunt or one eqU|vaIent or nore of the

o . . o T | o




