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Bi ndi ng menber towards Pneunol vsin The present
invention relates to a binding nenber conprising at

wo easi2nne bi ndi ng domai n capabl e of speci fi caP¢TDK2005/000536

bi ndi ng Pneunol ysin, in particular to a binding nenber
havi ng at | east two binding domains, to the use of
sai d binding nenbers in di agnostic nethods as well as
f oBindirepin@aitier tbwatdiePnélaR6lysined are Pneunol ysin pep
tides and vaccine conpositions conprising Pneunolysin
pepti des. Background Streptococcus pneunoni ae i s one

ofTﬁdwgreb@radhmt@)au@@sesqb d bih@ng hﬁe@%@moﬁq;nbm@taﬂnéﬁt one binding
i nf ect.i on. eveI Cj;lh}gﬁjpﬁount ries it has

iVl SabeG e Ses ing SieEmlEe i Eﬁra%tﬁaﬂst%emgmg mem-

of baxgravinigl At 16ht tRb bﬁmqlr@mm ae tien0be YES4Id (bgm@m@mers in di-
clden

1985 ..In he, i ndus r| | zed r

S. a%f?é' '%Pé’spﬁ?e"l‘ﬂﬁfﬁﬁ ”@atg‘e\f‘g 'Jﬁ’éﬂhe&g%s%' ed gt 6‘?1@“0'3/3'” pep-
angieshmdaaseiné @bmbbiitorisadotnprising PA¥umBlyspieipiasd. ae

meningitis occurs in 1-2 per 100.000 persons with a
case-fatality of 30-40% (Lee et al., 1997). S. pneuno

ni Beckgroan@ of the nost frequent causes of bacterem a.

S. pneunoni ae is the nost frequent organismi sol ated
fromchildren with otitis nedia. App. 75% of all

ch§irglstecoceas pnédradnige yedriesofahdl 1eading cubésof lifeareatehingacterial
noni ae OSl |veﬁgacter

gfig%ﬁgﬁ?qf 'I%gigﬁéoglpg %B@tfle%ﬁguiaﬁgegq-ﬁgtng%tre la%‘( qegeraﬁnmllpon children

clolmmed/eafs df@fg%&/\_?lrl] ajeedfss. pF@mﬁM’w@eh e@@ihjfeali\@éﬂlor@ﬁd)us 1983) In the
a , rane. e .capsu i S the . thickest [ an

P oRRIARGS LERd- T q R . Patitvas e Gronis B h Pa 100.000

pngatsdy awl theadageaaisli9frateap8atth.ng pHuuiforide menlngl’us occeurs in 1-2

D00 S VS GRS AR o oK 11 1 1097). S preumo-

armbde :is ovee oDﬂweph@@tﬁFwwhthtmbemef Bscterandia. o$ ﬁﬁwhfoniae is the most
sule, resultin e tures that e .
S ef%’t‘?ﬁ%o@ﬁggm ISS%tQFﬂ% gﬂlgrﬁg'wltkccgﬁglrgqﬁa pp. 7%[‘/0 of all children

pelpés thag leyyaans bldtwilbsiter frehrcdititis eneaied. d and | i pot ei choi c

acid. The plasna nenbrane is a doubl e phospholipid
menbrane that encom passes the cell and anchors

vasi mmmmbe@clulae@rahppdsitwe pacteaoe thfl powe irDeaiéadraton chains. The
resent 38 di.fferent neunmon

t f S,
ar S B AT L BB R AP Al ST Therfrane. The
pRespsnlei lélehectanﬂéétea)(eﬁtaﬁé ﬁsmﬁletelﬁ&ﬁ’)ceal"s' hiee rmps slrectirss of growing

otal in.th at hogen
P bttt R ITiaey feotng undhoh SiREL R des pgysaccharides)
t ygeminéteeths wp@uleculfwnerftrsemty;fése@dntm ribitblh adbitihdl yp@hosphoryl-

ol Ao Pyt Fedlon i FEECRL AT RureY R are serobpe

prspeeifici The foedWall consists of peptidoglycan but also teichoic acid and lipotei-
choic acid. The plasma membrane is a double phospholipid membrane that encom-

passes the cell and anchors various molecules to its surface (Alonso De Velasco,
1995).

At present 90 different types of S. pneumoniae are recognized based on the diver-
sity of the S. pneumoniae capsule (Sorensen, 1995). The capsule is pivotal in the
pathogenesis of S. pneumoniae infections. Antibodies raised against one capsular

type offers protection from infection with this type but not against infection with other
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nore than 60-85% of the nost frequent serotypes.
Pneunol ysin is a major virulence factor of sone

wWQ@e@aipso ti ve bacteria and is a nenber of a fROT/DK2@6/000536

chol esterol -bi nding toxins (de_|os Toyos et al.,
1996). It is a soluble protei nt hat di sr upts
chol esterol -cont ai ni ng nenbranes of cells by form ng
r i capsslantypds.olhegourens 28paleinh pdlygadohanideetacaing, offefnrptection from
F%&%ﬁ‘than 5’6‘%%570&3{% Hwo%%‘é ‘n?%.{#}ﬁ ?Conp' ement system
non- specitic nmanner rou eraction with Fc
and corrpl ement pr ot ei ns. The tOXI city of Pneunolysin

C?n&i\@sﬁﬁ %Pﬁtrﬁ%ug)(/ rtcflt% > L ch%oqcéfe%jnﬂgjéﬁagﬁ ﬁo?iy\zﬁ Racterla and is a

r emambemgf & farnilyeofeshotessardlavinding ﬁnn@un(nlbygsﬂdy@elal 1996). It is a
(A\go%ﬁ@g ddtelﬁtthé)tj ({ilsru%)%géioleéj &8%@1@/ ﬁlh& reR63has of cells by forming
conserv anong ested . pheunoni ae stralns ?B ¥

al ring-dreeay Olig'mer@e(dqmmj (Bomevoetaati 808BgGentss, Ba@tﬁdolwn activates
the P [ r . . .

pn@ﬂ3 n%ﬁ?b;%%%(@ SS@%&? | den c%efc??An%]ﬁefwréh&zlﬁéraﬁ%wth Fe and
| géonn@erRariproleinsi Tihe mxdmy ot Padiineolysin sai be atténusied by site-directed

L 553044 73 e SR b L B Ay s 0 v
i nexpoegsiantiflpdeemolyesid (Fﬁaﬂﬁﬂamnw(ﬂtgl.(’fﬁ%)-of 1108) and
all adults (325/325) (Rapola et al., 2000).

Seroconversion was correlated to carrier status, i.e.
c hPhelmeslysivih eppesds loerservet aooralteaiedhS. $>nepm@um@mtrams (Paton et al.,

col ot LRTLINFRIEL RS s Tl o0t PREEATRIEcon o
| ndlﬁer@nf $teimmnof &tpweymomangs 29P%klidesicatéilicwll at g 1R29).

detected in 7 of 40 healthy adults, 17 of 32 patients

Wi th chronic obstructive pul nonary di sease, and 13 of
3 lyAdatRnentelysint ih detestahie heesdiva fiarusnidiea (emgﬁaﬁﬂeetnd adults (17

0 t
)t O WA S Py 85 e oy i s
| g@\lldtﬂmlasaamanotm@ayeaéﬂt(&oa/\pft H q&h@ud@"rﬁdaltblﬁ&%ﬁidaﬁpda et al,,
?6@e§é@c§rﬂ/e}s§oﬁ’ arats%bi]rg bated ) SarfH9SSE Si.d NBlidren who had been

neunmol'ysin an es may prevent pneunoni a
f r bfacpEdogitre Ssipraymaniasaciiigrastirem nasepharyngFaleorpriddiersar specimens

| nyeRt B8R f Irk%yafo e it %e@rﬂﬁlﬁsﬂe}&%ﬁéﬁl\/& IWé‘G‘f@%r?‘ém?rusmg an

conpri si ng a one I ng I n capab
SPELISA mathiog, tgwaaﬁgielm&dTm v of A0 hﬁlaéh)eadwtshémlfﬁl pajients with

”EQPrSHIC'o%sﬁH#t B FmbR& Uoﬁgedsg anmyd'f%e}ﬂéﬂé?ﬂ with r{)neumococcal

onp03|t reven I ngand treatin seases a
di pogutieonia r(MuaIn@rdet al. sﬂﬁ@bt diatersstingly.i ﬁgplamntla/uﬂemer patients with

St -
o A 564 BP0 Ot B vith srumo
bi n|a|mjngthm1tdaacterem|a (4/16 vs. 9/15). This suggests that anti-Pneumolysin an-

tibodies may prevent pneumonia from progressing to bacteremia.
Summary
The present invention relates to an anti-haemolytic binding member comprising at

least one binding domain capable of specifically binding Pneumolysin, wherein the
binding member is suitable for use in a pharmaceutical composition for preventing
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conprising at | east one binding domai n capabl e of
specifically binding Pneunolysin, said binding domain

whaooetgr2a0 di ssoci ati on constant Kd for Pneunol BET/DK2005/000536

which is less than 1 x 10~6 . Preferably the binding

menber conprising the binding fomai n has the

di ssoci ati on constant Kd defined above. Due to the

hiagld treatidg migesseseand Hisbrierbratated do Béabloco¢asissini padtitubar Strepto-
focrggﬁsgmj,&,#zolﬂéar maceuti cal conposition. Further nore

ers'wth anti-haenolytic activity are

particular useful. In another aspect the invention
| eé%%)?d?ngil n‘?p %g%geélﬁﬁggﬂn%qh\%ﬁgﬁ@%ggﬁgp é&gbl‘%lng member

d coomipmising st deafsi ose blbdlnd|do>g1aﬂomableb@‘|s;ppgc@gqjlamlr@|rm Pneumolysin,
SReg| %lh&lﬁb ld%rrtéhrﬂ%ﬂg;e%) ?g%ﬁét}/@?\' Jb‘n e 1;??] g’h@@r’ngﬁgﬁj&hlch is less

accor ron 1s pre era an anti
orthan fl wﬁge Reaierably the bmdtngtro@ybemwmﬁmﬁb@iy neHg qg)@am has the
pr [ Ng%hod known to the person
sQﬁ%#ﬁgﬂ°R¥?@ﬁy ?#d%ﬁﬁ%gaer is preferred that at
| east a part of the bind ing nenber i s produced
t | 0l suitdbfe RF €3EM a phar-
o R G SPRLEHenfE B8 bin Ry Hhied o puldhfp RY SREMH a phar
acrndcermbelocmﬂmoemomoﬁu@eamdr@atmmg mpembersfwithrentidiaematyjic activity
”%ﬂ@&%nﬂ%wﬁ%%&ﬂ@d above, as well as to a vector

I'sing the nucleic acid nol ecul e defined above,
and a host cell conprising the nucleic acid nolecule

delwa{h%ﬂwe?ggé&t CPTépﬂvéﬁ}\éﬁ%l'a% it |Q&5teﬁ%rﬂ)ﬁr?gsmteﬁ'hb@r E&hbrising at

I e en O express at | eas
bi Iadstragfmst:hrbélng siomaist fmibel sebovkbinging dopreen, seisk fisstainging domain

I ng nmenber as
dggélﬁigépe%é%/@S%Fgflgﬁlﬁurr{aﬁjeqf\baspe%%he i nvention
relates to a nethod of detecting or diaghosing a

d'fﬁeaﬁ'ﬁdw rﬂérﬁ%%coﬁﬁﬁ%bﬂ%qgle 5#1 i3 Ca?%ﬁ%tlb&ya& a frag-

ndividda a bi o
f r mensefi ah aniibogy. dinel gntibodydiahaw @eaxroqllérggtbycﬁw Sblltﬁld? m@thod known

@qﬁ% p@ﬁsoﬂest(u&?ﬁ] tﬂQ%ﬁch(B\ﬁ \%‘?'ltg plle%r% {hat atslé’égl’laepart of the bind-

oun o sald IO 0og I cal
sawnpl reembhreusamsidmabtqugb @ readimiiIees mﬂﬁhqdwé\C@p@erwe tieg present

di ?19%9(%'}1 reé'te%(?n oh@ a%%bect fﬂaérl?%glai%bendcﬁb\(@é‘&& aoid Tet &Rloding at least

r1sing at one

msabert oéﬁﬂedwmdlm@meatb@ves defreadeabove.sasavell ﬁ’fﬁj'iorﬁgVﬁﬁng@@an”S'ng the
is.| I u t

anolt‘ﬁ%? e,acgidmo[e%{ﬂe @e@lrr]\\l?g nafblog% a?rgqogtﬂeo%t e QQt‘?inpnéng ¥5d nucleic acid
phmolmxlbu:tefloa(ﬂ abeeposi ti on conpris

The invention further relates to a cell line engineered to express at least a part of the
binding member as defined above, and more preferably engineered to express the

whole binding member as defined above.

In a further aspect the invention relates to a method of detecting or diagnosing a

disease or disorder associated with Pneumococcus in an individual comprising

- providing a biological sample from said individual,
- adding at least one binding member as defined above to said biological sample
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ing at | east one binding nenber as defined above.
Furthernore, the invention relates to the use of a

whremdioziorenber as defi ned above for the produP€T/DR2@6/000536

a pharmaceutical conposition for the treatnment or

prophyl axi s of disorders or di €eases associated with

St rept ococcus pneunoni ae, such as pneunoni a,

meni Wgtectisg bindingrmersbers boundtoyseid biofogicahsamplegberteby Hetecting or

i nveme{gﬂgsihglﬁ &gegsg ug?ggg&?d for treating or

preventing an 1 ndi Vi urfering fromdi sorders or
di seases associated with Streptococcus pneunoni ae,

Su lgo,ﬂﬁ HRNGITRA tRe rﬁ?ﬁ‘t‘iJﬁthﬁeﬁf r@lréfgso[E) %&Q%'nﬁari@ﬁ at least one bind-
adm ni steri ng an e1l ecti ve anount Ofa a bi ndi na msr?’oer
asing efamiertf asbifived Roe\eh wheripsaid bindigamembenis dabelled, for use in a

Pn&g&é@%ﬂ?ﬁﬁﬁ.i de recogni zed by an anti-haenvol ytic
ng ne

bi n er and a vacci ne conposition conpri sing
such peptide. Drawings Figure 1. Schematic draw ng of

o E o | vei : . B _
< e'é‘f}%% %@&Eg@%‘gﬁgecgﬂg%ﬁ\%n@ %ﬂié?é“g@gé’u ?Péé?g@%ﬁﬂ:a%n%osmon compris
Aning aPleeshene/inging inggimbes Aa dafiraddalioravy chain vari abl e
segnent. Figure 4. Survival diagramfor mce

i nocul ated with Pneunococcus and antibody. Figure 5.

AnFurthesmorey theinyentioni relatesfto threusedfyas bindinathesoerress defined above
Fi ' ' kG- o Fi -
Gy B PRk 5% L BELRRE ARRMER ol for o propnyes
anefi bisaydespiarogiesaseri ganogiatpd wihairepfoedcens-mpumoniae, such as

Cl&?ﬂﬁﬁn i 9 f of 26-23 C2 clones Figure 10
| sol at i@ﬁgﬁ&ﬂ%lﬂi%&lﬁé cﬁég?}le'sFi gure 11 CDR sequences of
26-5F1 2, 26-23C2 and 22-1 C 11. Sequence listing SEQ

;9“%% é:funﬁﬁ%rgé‘%ﬂgg[tﬂ% g@gn?tfoét}e%fes% SRS ifdﬁ [’Sﬁce%%w% :Qr Meventing an

~Am no aci d . neunmol ysin SEQ | '
Vaindiglsiue! Isugieting: Heprm disprdars 20r1 diseaseD axepadatetyawitia bbieeptococcus

P L0 S5k 58 2 o g n o

| Dfexklye7amaprt of alkirgling waaNbar 26deiPed apove.

Further aspects relates to a Pnemolysin peptide recognized by an anti-haemolytic
binding member and a vaccine composition comprising such peptide.

Drawings

Figure 1. Schematic drawing of a Fab fragment.

Figure 2. Pneumolysin amino acid sequence having SEQ ID NO 11.

Figure 3. Anti-Pneumolysin light chain and heavy chain variable segment.

Figure 4. Survival diagram for mice inoculated with Pneumococcus and antibody.
Figure 5. Antihaemolytic activity of Pneumolysin antibodies

Figure 6 Peptides for epitope mapping.

Figure 7 Graphic illustration of determination of Pneumolysin antibody epitopes.
Figure 8 Isolation of 26-5F12 clones

Figure 9 Isolation of 26-23 C2 clones

Figure 10 Isolation of 22 1C11 clones



SEQ ID NO 8: CDR 1 heavy chain 26-5F12.1 SEQ I D NO 9:

CDR 2 heavy chain 26-5F12.1 SEQ I D NO 10: CDR 3 heavy
w@eb@ie2266 5F12. 1 and 26-23C2.2 SEQ I D NO 11: PCT/DK2005/000536

Pneunol ysin sequence SEQ I D NO 12: Variable |ight

chain 26-23C2.2 SEQ I D NO 13: ¥ari abl e heavy chain

26-23C2.2 SEQ ID NO 14: CDR 1 light chain 26-23C2.2

SEQUr&1NQ O seqlisiRcas b 2616F thabre3RR-28C2-PCBEQ | D NO

16: CDR3 i ght chain 26-23C2.2 SEQ ID NO 17: CDR 1

heavy “chain 26-23C2.2 SEQ I D NO 18: CDR 2 heavy chain

ID NO 19: Variable light chain 22-1 Cl11
s%ﬁquﬁ"ﬁb"%"%mri abl e heavy chai n gzl Cl1 SEQ | D NO 2
o ' ght chain %2 1 sir!

I 22-1 C 1 1= :’%ﬁ ht chaln

222 EQ | D NO g‘rl ";? 1 Cll SEQ

| o FDR 2 heavy®d b ogk IDN026

"~ chain 22% s|cr|pt|on of the
E%Fﬁ rength of

| efinition HE'E]
bi fer'ween rece f ands, for
_(IE_‘é I: oS :Ween an a hd 5Fl1bq gen. Avidity:
| .
t HeE C
: VAl

i

10

"Wai
nal conbi '?:ﬂgh f ntl body with
15 bet ween Eégé & tcﬂaI 03%“5 1Ee1 ahd bé"z%b&z%f

am no ac

20

z@%‘%

B

é J9 par at opes,
! cﬁ‘i%z cgepAm no i d
N i gestion
. of a po I p‘i H g%ﬁ% %E%?de | i nkages.
id resid fl'cthﬁ harei are
n the "L il aiE%nﬂ %\ever resi dues
soneric &a 53 4iped for any
- " residue Bin hred
rop erty ﬁaﬁl@ﬁ 3 ‘pol ypepti de.
25 E ‘% D the fr rlgt%ﬂ \Q/rc%% ﬂ1‘?§lqnt at the
SEQ ID NO 21: CDR 1 light chain 22-1C11
SEQ ID NO 22: CDR 2 light chain 22-1C11
SEQ ID NO 23: CDR 3 light chain 22-1C11
SEQ ID NO 24: CDR 1 heavy chain 22-1C11
30 SEQ ID NO 25: CDR 2 heavy chain 22-1C11
SEQ ID NO 26: CDR 3 heavy chain 22-1C11

35 Detailed description of the invention
Definitions

Affinity: the strength of binding between receptors and their ligands, for example

40 between an antibody and its antigen.

Avidity: The functional combining strength of an antibody with its antigen which is
related to both the affinity of the reaction between the epitopes and paratopes, and
the valencies of the antibody and antigen

45
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15

amno termnus of a polypeptide. COOH refers to the
free carboxy group present at the carboxy term nus of

wa@2poloypepti de. I n keeping with standard pol ypR@EL/DERG05/000536

abbre viations for amno acid fesidues are shown in

the follow ng Table of Correspon dence: It should be

noted that all am no acid residue sequences

r epniaodinice BesidvaiiAn ayinoorcihinaed hiaoe chemisht dl%ﬁ’flondhydrolVSIS) of
ord ﬁq@lkgésﬂtfag at fis E}E@ldﬁoﬁh\k@ £ Gf'?\@l arﬁih& %E&i'r@@id@é%@&dﬁﬁed herein are
ter to car _ ter nus. 1n tion hrase

" aretesatic indthe b @9@'9”15 forpy. MWG@@SIW in éhe 1121 |g|r@e[|qa18)rm can
am T ,
] CUBLER: 13 ﬁf B R g atonal prop
i tersisuitainge _bMé?neaﬂolymlda Nlstefers te e fiRegAMinAidRgyiRopresent at the
e%ﬁ é@rgrg ¥§Edil@§' éé@l—ﬁ%‘?é’r@?)?ﬁwe‘ el ERFbERy Group present at

pept i urthersequence one or nore arm no

ache caekwm@rsmws ﬁ%m}me@ﬁtie o kaepiag #ih stansdeictpetvpratide, abbre-
9 \A&idns U6 aﬁﬁnd\“é'ad %s@ﬁ@iﬁé‘*e QHO\M’ .@tﬁ@f&h@%}hgt 40T rEﬁ"Correspon-
group suc ody: The termantibody in it
vadensas grammtlcal forms is used herein to refer to
i mmunogl obul i n nol ecul es and i nmunol ogi cal ly active
portions of i nogl obulin nolecul es of the

conposi tions f this i HMBKHEQMCORRESPONPENGEes t hat
contain an antii body conBYMBRY site or paratope.
Exenpl ary ant i bddjtennl edtledisr ar e i nt act | Amino acid

nogl obul i n nol{&cul es, suUpstantially i ntagtyrosine

i mmunogl obul i nGol ecul eshand portions of |@ycine

i mmunogl obul i nFnol ecul ePhencl udi ng t hose| grenyliatzmine
known in the am as FabMefFab', F(ab') 2 andthfonineA
schemati ¢ drawang of Fapld s shown i n Fi gldlenidle The
term"anti bodg" as usedeherein is also |g¥riggded to

i ncl ude human,[1single ¢hal n and human 1 zgdolandindodi es
as well as binging fragpgpts of such ant|Begh&S or
nodi fied ver qiONS of JHRh anti bodi €S, ShGfEcAe

mul ti speci fi c,\prspecifiig and chimeric npjpRET €s
having at | eagppome amt PRETT b Mdimg det e JrfRam

derived from ggantitody éIUI ecute. AMtTD Wi ;I—am—
Dependi ng on the—anmno Fﬁ’é d—sequences of Hlélﬁ.alﬁé.)llbldlll
domai n of theigsteavy - s oyt uu,léj ARty be
assi gned t o difErerent—gligasses—There—are A6 fve
1 | (-Enn af . .linnl abl e - 1 Jtarr ¢Id

(5) mij or cl asses——o1 T TfT oy ooor 11T, Y L &‘E,_
I G d I '-Zrl og\lgrrldlr)S‘\-F t+t hoca v hao lr l\Qr n

g an gM DW SC VOl bl-rrp})l CTTICOoC Iluy |V A ﬁ (VI phcaln
di vi ded i nt o subelasses—{fsoetypesr—e—g+Hg4cEH—1¢g62
| gG 3 and IgGEQ, | gA-1 ALy | gA-2— The heat ¥ W83 ps
const ant domailds_that cgasPespond to t he HAPRHICAGT
cl asses of i ogl obul AS8 are call ed_a_L_ﬁﬁafa,gme

delta (d) , epsil an (e)ASXgamm (g) and s agd/or Asp
respectively. [fhe | ght| C¥Bai ns_af ant i hofe¥sieiten he
assigned to on& of two|Xedarly distinct tyH@Eewnosoihed
kappa (K) and | anbda

It should be noted that all amino acid residue sequences represented herein by for-
mulae have a left-to-right orientation in the conventional direction of amino terminus
to carboxy terminus. In addition, the phrase "amino acid residue" is broadly defined
to include the amino acids listed in the Table of Correspondence as well as modified
and unusual amino acids. Furthermore, it should be noted that a dash at the begin-
ning or end of an amino acid residue sequence indicates a peptide bond to a further
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(I') , based on the anmi no sequences of their constant
domai n. The subunit structures and three-di nensi onal

wa@ombiogen@t i ons of different classes of i MunopCDDERINEH00536

are wel | known. Antibody Combiaging Site: An antibody
conbining site is that structural portion of an

ti ecul e conprised. of a heavy and |ight chain
S}rﬁqgg?% gﬁ&”ﬁﬁéwsn?@weamg@%%sma% ceyrient bend foyan amino-
bitaosingli groum sudread NHWbI ddetyddr &% b%Bxy—f@?‘lﬁlrﬁaﬁgﬂﬁhp such as COOH.
i mmunoreact in its various fornms neans speci

bi ndi ng between an anti geni ¢ determ nant cont ai ni ng

noAreibotye Erectean motiesiyl ie it Qatlﬁl%ra&n@ﬂlcél%tlﬁwgmsed herein to refer
nol ecul e _or a

OB SRy R o8 el ol
sindecidek nbthe mp@eltlamﬁ ber thdlﬂlbﬁ,gl e., molecules that contain an anti-
2B RS K 1 Bt QLB cre ot
aa'togtubuyn ofoldaumsnmmswmamnmwwtrﬂ%@%gkﬁﬁ)lm ﬁﬂﬂ&u@;‘ dnd portions of
(R A S B b BATA IS S e, o,
stﬁ(almmeathNA mblﬁiqrndzt& drlanBNﬁ Fab BcdhowhUh Ff@urle 1. Thte term "anti-
, t ol ypepti d
SRR S e B o TR SRS Y0P e
pmmdrmmtltrmdlepr ab evdtl, ag blnﬁlagtfraguha’itﬂs @ﬁ@@&l‘l Qnﬁlfodhalsn&' mBdified ver-

R R oS R P B0 S8 T B i molcues

arlnamgg rat ledsbomedanitiggn vewiver det@yhirit BefivddSRRE bh aftifsdy molecule.
contain two or nore binding domains which specifically

bi nd two i mmunol ogi cally distinct antigens. Chineric

aniibatly Classesamidpbodiyg ion tN\zhiaml‘notét@d ¥&jucnbbs of B8icRAStant domain
t he const ant

B BB B R S e e o cases. e
e)aeemat leastfiveh(Srerdi@ dusstd of immanodsouis: agh] @@Ygl’f‘ﬁ%g:%d IgM,
S L SR ol P A PG Ses) 2. 001
Cigpi2e tgh8ang lBGSéESgA-MlmidelgAIgfieme: Hieeas/y rd:ﬁéﬂ@bbbistﬁﬂﬂ doridins that
e stranded
CSRTTRUTd P R e sTasies B FymuBeaiding mee calidopon (o), dela
CRR; efaigh QB}S ghmnizN®) ¥nd ﬁﬂJB(W Sre%ec‘ﬁ{)el?ntﬁheg@ﬁty ct%n%t of antibodies

toget her formthe anti body recogni zihg an
d6RmPR. aseisne denone & ;tWN@tﬂaébtdﬂ&ﬂleC'Seqmmaéed J&ameq(xemd lambda

mnb’%aeﬁioc;d tﬂ@iafrr?lﬁ‘o Qecﬁ{eﬂgésegftth rgstt f%fnu ||r{e H'gl? s@ﬁmraﬁstructures

oﬂh‘ér’th@em@ﬂnen@mamnﬁ@,r eS| Cﬁf' @ﬁéﬂe!ﬂt bipbgésd b nhonddlobulins are
Wk khQpseaquent hydrogen bondi ng.

Antibody Combining Site: An antibody combining site is that structural portion of an
antibody molecule comprised of a heavy and light chain variable and hypervariable
regions that specifically binds (immunoreacts with) an antigen. The term immunore-
act in its various forms means specific binding between an antigenic determinant-
containing molecule and a molecule containing an antibody combining site such as
a whole antibody molecule or a portion thereof. Alternatively, an antibody combining
site is known as an antigen binding site.
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Conserved: A nucl eoti de sequence is conserved with
respect to a preselected (ref erence) sequence if it

waomsanedon y hybridi zes to an exact conpl emeneCDDKRIDS/000536

pre sel ected seguence. Conservgtive Substitution: The
term conservative substitutionas used herein denotes
the replacenent of an ami no acid residue by another,

b| /ésmtemermlyby: Sappbibity te @ﬁ\ltum@err@b@mpl-@se by inbiilinsrai e haemolytic
&/h;’b‘ft#’ dlm Hﬁiggk é,gbst itution of one hydro
i C resi e suc eu0|ne val i ne, |eucine or

met hi oni ne for another, or the substitution of one

Pobale ﬁﬁ?;@?‘ A BQﬁn@rQﬁ’iB '2:? Ederﬁr‘réc{Ag %ﬁthttﬁﬁﬂﬁllé R%Y, loh g% bﬁé’su‘i’é (C) with

argi ni ne aspartic ac

gl gHanifien&)firoa Cégblerér@nd@d DilAdnelaeule. ||RBNA|'M§3Q”éUMS substituted for
Oﬁzﬁmf\éat ive substitution also includes the use of a
ubstituted am no acid in place of an unsubstituted

parent am no acid provided that nol ecul es having the

Su: I af

Coﬁ@?lgﬁ% @blegné/ %%%bﬁt%tear?t%{) %ﬁa‘b:ﬁﬁn& g&faﬁc ﬁgé'rb%t hOS¥reptococcus

Commnlaee@fptﬂu@ i particHaseapeplews bindiig si@@ﬁm‘lpaihréo Gnegmolysin.

anti body nol ecul e conprising amno acid residue

sequences within a given isotype which may contain

c oRivding atomain: S\ybattigenthinsting siteariich sp@tfé:ﬁlqob@ﬂy apetigen. A bind-
Chi‘?\ %émmﬁ%ak%%umﬁ%%mﬁé}p cd'n%gh QRS AMrSork MAkeing domains which

porti ons nol ecul e known I n the

ar spegicajybind M'mW|OMY§W§n@P®“9¢G§ exem pl ary

I'i ght chain i munogl obulin constant region is that

portion of an inmmunogl obulin nolecule known in the art ,
asCtymeripi antibeiys An antibedy ér whick e ¥arableyregiqns| arg{iamheas species
T 1 SRSy the cBM‘Qaﬁ%QnBﬁ@ar%‘be% Bﬂotﬁértsefn%me‘é@f &fimal. For example,
fragnents conprise heavy chain variab domai n_ (VH)
coarbistasg angbady Pthbe an @nabqﬂamaamg é’a(jéWﬁW?Q'?NFLWhiCh defee from a
sa I r that

[ S@g%ﬁﬁﬁ?@&?%%gﬁF@dfbpr{gI\@rél'n%@ga)wtbrg?% ngﬁ}htmﬁ‘eﬁtevr\]gﬁﬁghai ns

on the sane chain, the donains are forced to pair with
theos @M&ﬂ@g ¥s q%@édﬂlaeéjfhaﬁﬂéﬁﬁé@{/ pﬁfﬂ@b@vl@ﬂq}ﬁA%ﬁmA adopts
two anti gen- sites. Diabodies are describ
rmﬁ@oﬂl@]ﬂlstfaﬂ(#ﬁd w\flgéisatlarﬁrpl e, EP 404,097, WD 93/1 1161,

and Hollinger et al., Proc. Natl. Acad Sci. USA 90:

6444- 6448 1993) Di ssoci ation_ constant, Kd: A neasure

t oCamplemasearitn detarmisingt Feaion aiGRIRNgegiens @ftﬂﬂﬁﬁﬁigaméms of an anti-
av bﬁ%; Hat @S&%%rmﬁ@ Qﬁlﬂfo@y tgﬁlaﬁlg ranh'tﬁlﬂﬂﬁfd

exanpl e an“anti body and its an gen. Tesrmller Kd,

the stronger binding. Downstream Further along a DNA

segurpRPndital NRUEESRIE isRBuSceS @UWBRGE e BN TEEIkBides in a single-
stranded molecule of DNA or RNA that is sufficiently complementary to that on an-
other single strand to specifically hybridize to it with consequent hydrogen bonding.

Conserved: A nucleotide sequence is conserved with respect to a preselected (ref-
erence) sequence if it non-randomly hybridizes to an exact complement of the pre-

selected sequence.

Conservative Substitution; The term conservative substitution as used herein de-

notes the replacement of an amino acid residue by another, biologically similar resi-
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tion or read out, that is travelling ina 3 - to
5'-direction along the non-coding strand of the DNA or

W® 1006021280 - di recti on al ong the RNA transcri pt.POUpKeos/000536

DNA: A doubl e-stranded nucl ei ¢, aci d nol ecul e

conprising two strands of substantially conplenentary

pol ynucl eoti des hel d t oget her by one or

hylie o5¥aRAz §f s@@sﬁé\@vvgaﬁ@hﬁaﬂtlwen@wﬁpF%%SHW%&% gge hydro-

PiRSEiBtrediducdsiksSs E@le’umﬁé Vaifie dHuBh&¥r rr@ﬂﬁ@rhlﬁ@ fdrhﬁother or the
nucl eotjdes that forma base {/%al r can be eith

r isyBsilietioa st .oa@ ROLRE SeRflU T SBRYT. 15 &P &% ?l&&t'w% of prginine for

physhre g'ltﬁé’rﬁice%r arti€ &fcRisS of gluﬁirﬁlhé rforaa%@ﬁ&\ shiptreXike. The
conpri si ng st rands

damﬁor@sw@% SHestiHonrspe IAROBTANSREE G 5 SHAS UGG dgpino acid in

P‘Hléb@edﬂ‘t arfl @nsufbsﬂﬂltycp 99Fén€' /nfifiTRESHEviaéd ahatl @aBtulb¥Maving the
pepti des and nk ing sequence to operatively

I |SH§3tttlH-§d P%pwldﬁﬁé‘iﬁ h%\’(%h? e'Be &f@t'%r(‘mt i nuous pol ypep

tide. The two polypeptides linked in a fusion
pol ypeptide are typically derived fraomtwo |ndﬁgend nt

5 Gieiest Regian or vt doxAn @1 GROPAIN, hepHAReE R AT Bese struc-
t Woral borkiess BP'aMPé?ﬂﬂob@’F%d]@&uléW@dﬁrﬂ'ﬁﬂléllyg bt ablurﬂéeﬂue Bequences

nature. Fv: dual chajin anti body nent
Do GheR PP R N0 CPEr S AP RRSEonS ferein. Exern-
Nt re AEbEECISRe HﬁrﬂGﬁo%%lﬂﬂlﬁ cfoﬁétaﬂﬂreBMs Qire BsERRPlidrdest aft immu-

7 RloRBIMmolE i U R PGS ot Bk b1 G A G An exern-

armbr?fﬁgﬁrbﬁairﬂh{ruurﬂighobrumbrﬁutm redToR ROGEOPoHibM of & ind@dnoglobu-
parts of the nol ecul ﬁ derived froma human

|Nﬁﬂ?@@‘?%@“?"\‘ﬂ inieafies<d- anti body framework: A

nol ecul e having an antigen binding site derived from

an g mmunogl obulin froma non-hym eci es, where .
EaSHosa IS e o o S G PRAI GG B iibdgp lgen-binding
DGH' tbs vitfictt ﬁégrﬁ@i@@@ﬂnﬁrlé;éa ﬁ@é\l'w&ﬁurf Vepizbr duhia@n (VH) connected to a

TGRS Batabl sos VL PaaaRe ool pa s S A D ety vsin 2

i Wé\qgéﬂb%d %JWWIoWﬁlthéem&wwal@m #Headime chain,
domai ns; _or one or nore of the c@ggl enent

b8 ORTAITRPTPABIoGH <0 (EBRAN Y1aFe BRI CBRR BN BpBS i apother chain

htamrbréétanﬁwarnh% £BinEIRg ditds tMiabyhéd afl @mn@d ord Rl in, for ex-
hu mani zed anti

AP R AORART LY S3Hd To e HAIMGRE 6F BiraPe- AR Acad Sci. Us

ando: basy e (bagpn. Hybridi zation: The pai ring of
substantially conpl ementary nucl eoti de sequences

(strands of nucleic acid) to forma duplex or
hebigsRtubh @¥ndtdnt. Re: Ashadurs o @scrivd the strength of binding (or affinity

or avidity) between receptors and their ligands, for example an antibody and its anti-
gen. The smaller Kd, the stronger binding.

Downstream: Further along a DNA sequence in the direction of sequence transcrip-
tion or read out, that is travelling in a 3'- to 5'-direction along the non-coding strand
of the DNA or 5'- to 3'-direction along the RNA transcript.

Duplex DNA: A double-stranded nucleic acid molecule comprising two strands of
substantially complementary polynucleotides held together by one or more hydrogen
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hydr ogen bonds between conpl enentary base pairs. It is
a specific, i.e. nonrandom interaction between two

wa@ eovplozrrent ary pol ynucl eoti des that can be conPCT/DK2005/000536

petitively inhibited. | mTunogI bulin: The serum
anti bodi es, including IgG Igl\h I gA, I gE and | gD.
| mmunogl obul in isotypes: The nanes given to the Ig
mmO@bIs batveseti gaichroé e cproplaimestant beasesaireserdinea bgee @ﬁ@@f the du-
I

i el Mottt S o o8Bl i e Al 2 onucieotde
dﬂzasema rd@fseyr@omclmt@edzﬁse» ttrye pbrage SduplguiM befeiedn sither a
t -
SRR AN BRblep Rl 8 DA skaflls B3 BRA. 2P SRADNA duplex
s prooirfrisingldng lAand ree BNAestranel ypept i de. |1 ndi vi dual : A
living animal or human in need of susceptible to a
condition, in particu lar an infectious disease"

defusinedPdeniide T eolypestide comeriged @frajéﬁﬁsétwq)@%%@ﬁ@and a link-
! QH%F &%e%‘%@ tivé IIHEWN\QJ &9 5ébt|@@§ Ingc?Bhé contlnuous polypep-

tlon a act or St mul a tion.
priisee h@dwgrn@bman@leﬁémke%@ §tflé>‘}'@%:t30|b’§eﬁi'dﬁeﬁ’fﬁé}’plca|ly derived from

' W%qﬂaél%n%mr aH&"fhé?é‘f@Pé"a Wbélyéé&ﬂe%n@ﬁ?ﬁés two linked
cats, g cows, shee oats, horses, rats, and

rmi fedypepti Qﬂwl@Otrmgﬂalbrf@\ﬂ@‘r‘ dénBaitiienent . the subject is

a human. Infectious disease: a disorder caused by one

or nore species of Streptococcus, in part| cul ar

St re gualcdheiuentipad fasinert. contning Beth &% areka Vo

descri be the various bindi ng nenbers, pol ypeptides and

nucl eo ti des disclosed herein, that has been
i deene:fA Bdclein @cidamasatnaiglentids sedyease vagesiof ABRNA or polypeptide.

8RERLN BE ittt KNG BF BaeNVi ronnment . Cont ani nant
cong P

onents of its natural en vironment are materials
that would typically interfere with diagnostic or

t hanARRYhii Godé/;tﬁcggé\%rkt R%&Q&M@ﬁ@\%h&%n aﬂ“x'ﬂ&er?@ﬁdlr@célt@deﬁ]d essen-

enzynes, and ot her protei naceous

or
nowlpredtr@mﬁmmmlﬂbw dervegrrareral ée @rissieranved from a hu-

thﬁaﬁ%%ﬂﬁ@élbﬂﬁmw Il be purified. Label and indicating
nmeans In their various grammtical fornms to

single atons and nol ecules that are either directly or

i ”Plhnfhgﬁkéér ah{}%ﬂg\’f WbrkN& nidiQAME hawiy 8h aftiged Siﬁ&lﬁ@'&:ﬂe derived

signal to in e presence of a conpl exMonocl ona
Anﬁ@lb(ﬂwmmf@gtﬂlw%@omﬁﬁm -BHERN SREFBR Ay 1ereps game or all of the re-

vagh e ﬂ{ rﬁ@'idb@lﬁtl\ JENMBpdrf §'ife %I&u@@lﬂeﬁ%@ﬂoma human im-

ant | ecul es that contalns onl y one speC|es of

anmub@gwbld@nmhmm@ggn » bindingpails BayrcamaiisRofEgsta RRMRIete, variable
a PAhLInGHRth&Rbh-88Man Ammunoglobulin fused onto one or more human con-

stant domains; or one or more of the complementarity determining regions (CDRs)
grafted onto appropriate human framework regions in the variable domain. In a hu-
manized antibody, the CDRs can be from a mouse monoclonal antibody and the

other regions of the antibody are human.

Hybridization: The pairing of substantially complementary nucleotide sequences
(strands of nucleic acid) to form a duplex or heteroduplex by the establishment of

hydrogen bonds between complementary base pairs. It is a specific, i.e. non-
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nonocl onal anti body thus typically displays a single
bi nding affinity for any antigen with which it

wo posdfoere@ct s. A nonocl onal anti body may cont aP@I/BK2005/000536

anti body nole cule having a pl ‘g{:al ity of antibody

conbi ning sites, each inmunospecific for a differ ent

antigen, e.g., a bispecific nonoclonal antibody.

Nuwamriﬁ@r interaptigobsipepn itwe complementary eafynideetiglesdhat can be com-
t Na&iQoG impbidoept i de. A nul timer may be dineric and

contain"two pol ypeptides and a nultiner may be

trimeric and contain three pol ypeptides. Miultiners may

be RIGR I

pollngl}geptl é@nﬁp%agﬁg%ﬁnﬂn%éd\%aa{qb ?9'19@% Ipﬂ IgEc?nd 'gb.

contain two or nore non-identical pol ypeptides.

Nuﬁ'rh ur?ogﬁ%lﬂn i Msymﬁé Qrfneggﬁlteﬁié 'tt%ﬁl%nvlvelﬁ&ﬁ h&Ve &lff@f%ln?H chains,

oub e stran eo [ I'c unit
Dl\ﬂsledlawf@dﬁ@n(lg& ag)-d8Malod\ (ipd 2 sloés 0F fe t ose), a
phosphate, and a nitrogenous heterocyclic base. The
base is linked to the sugar noiety via the glycosidic

catBenqlagicaliyrdigimch Therbrasentsewpleainglly Ristinetorisirs i therability to
of 4i @%tﬁé‘&@ﬁ/vd ﬁon?’pegH&ése&ﬁh@gzbm @fnant %ﬁnbeaxg Bt MEally bind

contains a ate bonde

pogne ¢idhe op ypﬁ@t@é r@md@@t $Fte<:|ﬂ§allvetﬂ@¢ Vﬂ@cpﬂﬂféf rplypgptide.

nucl eoti de. A sequence of operatively linked

nucl eotides is typically referred to herein as a "base

s eljdiiseial: Aolvintharimaben imaeiguesd of susgeptiplade @ condition, in particu-

gr I%FHH%f@&‘ou@%’ée\é@%’eé’é defired q)e!o%v MeRr RpRiE ROEH, Igg%h|§mb;5/ossessmg

a formul a whose t toright orientation is

colgvkenyiesrrapallerdd desrondivg t@ antigania siglatpnaand qxpwimfagtor stimula-
NUGL £ Gh I iErofiBe! HibodmBis, e QUbiddid B el kB dfimans and
that differs structurally fromA T, G C or U Dut

i snauhyman emamipalsi sHohaas degss Gaist pigst eoworshere, aeataraliorses, rats,
NUEAL R B ot Blitey AfibtifBACHY RN UMARGES:

I's used synonynously wth Streptococcus pneunoni ae.

Pol ycl onal antibody: Polyclonal antibodies are a

M prkddiiSu bisahdd: RPd¥ordet %Eﬁ%yr&% QIR &b cResSH&Sitdbtdtoceus, in
given antigen, hence polyclonal antibodies may

r eRYHPHIQESIRAIPRIACEHS PRGUMBNASS Wi t hi n sai d

anti gen. Pol ynucl eoti de: A pol yner of S|ngle or doubl e

stranded nucl eotides. As used herein "pol ynucl eoti de"

an§oletes!: iy usaedpideasribedhe vaniaustbinding mepmbersi delypertidegland nucleo-
I afiti o@éclc%éﬁlh%'r&n aphdsas b%eﬁ%éﬁ‘ﬂﬁ'&d §r‘rﬁ éé’&réﬁeb land/or recgvered from

typically refer to a nucleic acid nol ecul e conprise
of @ goMmpaeeit of ftp éﬁﬁJr@fer{VWrﬁﬁ?mn@P@am ePMBANRIIte ot iteatural en-

an\ﬂfd?l’mern‘t Ban H%Jt(—?r%tlé ges wo['fﬁecy;gﬁéf‘é}/ inftefe Wth |d|é§)ﬁ9§t@orotﬂerapeutlc

many factors, which in turn nds on the ultinmate
cowsfistiPoihe polypeptide, and may mclude enzymes, hormones, and other proteina-

ceous or non-proteinaceous solutes. In preferred embodiments, the polypeptide will
be purified.

Label and indicating means: refer in their various grammatical forms to single atoms
and molecules that are either directly or indirectly involved in the production of a
detectable signal to indicate the presence of a complex
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of use, as is well known in the art. The
pol ynucl eoti des of the present invention in clude

wWQring®2R10 probes, RNA/ DNA segnents, ol i gonucl ePCT/DHES005/000536

"oligos" (relatively short poI gwcl eoti des), genes,
vectors, plasmds, and the lik Pol ypepti de: The

phrase pol ypeptide refers to a nol ecul e conpri sing
anMﬁBo%ll‘g’l E‘P%e§‘e\/\hhré15ﬁ menaelenaoritiapdy IN Ak ygdaus grammatical

ot fafhs Fdien ta @uldh@ﬁ%@ﬁﬁh%@?‘ﬁﬁﬁ&u@ RSNt By %ﬁé @pecnes of
YESI S C Arecetor 'S armecule such

@9@( r?orr@ fgl&)ﬁft%t@r)ﬁb'arﬂ iMeUnoreasting Hyih @arpartlcular antlgen A
s pﬁ?l@hcﬁdlé‘rﬁlall bMtut{ddgrthubéNw Y blsbiaw até'ihD@ﬁélA%mﬁfg é?ﬁhn%%lr @ny antigen

Rec; 2 ecul
pr ¥l b@ BE/'”HE)‘@'PO&??Q;%I R ”’loinﬁR'O“Eﬂ @W‘WW §@@ﬁﬁ‘t§h@% antibody mole-
Th(bLﬁe h@./lrﬁgiﬁ PR aﬁ%d%bﬁiﬁlﬁﬁr@ dif®s aeatb‘ﬁhﬁin%n@%ﬁecmc for a differ-

Le conpri S| né; | east two nucl eoti de sequences
no‘?n ﬁ‘B ¢l le)rap RS Q'féb@PP@ﬁloﬂahaWH’lOElYe rDNA' s not
having a common biol ogical origin, i.e.,

e l@l utignarily different, are said to be

HIEMETIG 40 ROWPeRis: Mojesiileycompisingaaiesiiaianecralypeptide. A mul-

r eﬁ@érsméyobé Rignévighed c@rftalﬁ%@'bblyﬁbptﬁﬁ%'egﬁrb H’id”tﬁihé?gnay be trimeric
sites which inmmunoreact with (specifically bind to)

gi %C%{H%'Péarﬁeu RPIPEREASS dyiliaers may bSd?WD‘?”CdénMS?ntB@ two or
a rﬁbl@gllﬂ@ntft@ pOgpéitdes O MViItiRRr i 88 hgfé"rc?rgerlc and contain two or

ti.des, joined by disulfide bonding
é'%é%t”"'ﬂ%mh:ﬁ L PYUWERSHBS peci fi ¢ and contain one or

nnre antigen binding sites which specifically bind an
a en or pol tide may be bispecific and contain
WG AR SRBTEH BAEr Hgb<s PSS P 66 dole FGId y
b|nd two i mmunol ogi cal ly distinct antigens. Thus, a
poI eptide ma contaln urality of antigen binding

%@ C&H%ﬁ BRRRMSNIC Yt f Q&ﬁuort REAseaRsistng @F fr eaap moiety (pen-
aﬂb$®eﬁi‘pho§ﬁ1’aﬁé VAR a hflRabhdisCiadtdoBy Dt HB3&! Pid Bad¥ fsMinRed to the
speci es of Streptococcus that consist of many strains

di 498t IRgty Y'Bﬁl? ACasigE I‘F@rrbof‘ﬁ1 £agkgn; fithe gentose) and that combina-
C twhast haké Shi 6agariGe fHTﬂurﬂlébsib%eWr@ﬁ&hé%h@éb§8é €8ntains a phosphate

dehmF Otl){ %s are particular antig
T Pedeg i tRd &3 Cora5 wosfien Bblg Rentase i rqﬁ%resﬁ@ a8 @ nucleotide.
Slm@b@uéﬂbél &F @ﬁgrémllﬁl@deﬁlﬁclédﬁdés ¥ %lc%ll?‘?bmﬁtt‘odﬁerem as a

F PRt FiREe T RUBGRIG RPCHBRH. B it epyeaisguivelents, and

f rl@@é‘ﬂ?@ierﬁécﬁh@r@ﬁpﬂﬁé oM S8 Roaé fPefQ%”@@wt JriBB¥atiBRYs Pﬁ‘the conven-
linked, eit e%fk,glteectly or via a peptide, for exanple a

syliPAledinection EWMSHR SrigdBiNUBat enabl es themto be
made as a single protein chain (known as single chain
B [..1988 S 242: 423- 426;
a%wﬁﬁ%ﬁn@@aﬁ pIL{[lggg)tr pﬁmgldg@ rg@ipg)m @g%%t dgggars structurally from A,
I e @t nenl, bt iB @dFicicRtE BinfilaN e Suititd fathé RREhSSnABtide in a

al so en
nucleic acid molecule.

Pneumococcus: is used synonymously with Streptococcus pneumoniae.
Polyclonal antibody: Polyclonal antibodies are a mixture of antibody molecules rec-

ognising a specific given antigen, hence polyclonal antibodies may recognise differ-
ent epitopes within said antigen.
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conpassed within the term"anti body”, and may be
utilized as binding determnants in the design and

wen@onezrio ng of a nmul tispecific bindi ng nol ecuP@r/DK2005/000536

Upstream 1In the direction oppgsite to the direction

of DNA transcription, and ther® fore going from5' to

3" on the non-coding strand, or 3 to 5 on the nRNA

Val ency: The termval ency refers to the nunber of

D : ant i coo 1 : Lo . .

ot B BE e il st/ 3pact RECARARTR Nod heren

coipolyateledite” and ity eranpnatinah gawvalents wilbinplofg Heepiull dengessf nucleic

be. biy _ Y ti PR . /

AT, LR B IR BcolfreRd 1o SRR, 200 RRIGEE Bomerised of

colinear atrarslef twatdr gede siemirivgnecieatisles Badier sbenuglastides. The exact

bi f]gé Rl Sddefd DRGAAAY £RLHY, \pﬁiﬂﬁj% t‘&ﬂ?d%fbtn'dg%- tgé{vﬂ@fﬂnﬁe conditions
ol'ypeptide conprises nore than one antigen binding o

si @feiseeaslic whll kown i haiaty Toetrelymaglesiisiesi ofiteaPrapent indention in-

t h&ucﬁ?ﬁﬁmgfs, glfcftfeg,r RPJWI?NA'&?H%NST%H n ler?Jié/sOSP‘dliggs" (relatively

may contain a plurality of dantigen Dinding sites and

t hehosf palnugleotidfis).i dparaectaiel Pashuds; ape pire de- may

specifically bind the same or different antigens.

V-domai n: Variable domain are those structural . .

porelyrsapiider T phraserRiypepiifecefites ioapRelerulg cammiprsingcdno acid

r e3kiUEs SARHERGRR CB%LH Iﬂﬂaé&eotﬂ&t 1h9E %P@éé‘ﬁﬂl{é@e lbé%en adjacent

An ex enplary light chain I'munoglobul in variable

r egfndA ackl nepidvesorti on of an i mmu nogl obul i n ol ecul e

known in the art as VL. VL: Variable domain of the

Ii%ht chain. VH Variable domain of the heavy chain.

Ve @@ﬁQtOF_MrF mt‘?‘fﬂﬂs adplecudey sah as gfProtging ayaerretein and the like, that

r epld Grbiies '(Ho@r&%lolqlﬁ%cﬁ% apieh ndidMR, segnent

e.g., gene or polynucléotide, can be operatively

| inked so as to bringabout replication of the attached

S eQEEIMbinAR Y FhoiEcd: ADRNECHbREuIE MFodiitBE &% cbeflively link-

of genesfnenco'\gii(ﬁmr on% or r_mrerﬁaolt)l/p p?‘%gs r"i)_b ey in

r eingritwe PN se@peity Hys! axegnnalisad D NA sradgosite is a hybrid DNA mole-

Pagié GHBFiiMg RISt 8K nliBEbRISs@|UeRtLhOMEHhal G gether i

(%npl et%@nl lt%ray DI%IA?M% rnom nRNA_SééJp_reoduped _usﬁ?gy r_eve(scfg(.a erin

t reafyier rMphasendddryingA commes kielsgicaliginbewesvolutignarily different,

Pr £888id hheeRbicMiodfkat es to binding nenbers, in

pa%t%i Clﬂ ar aﬁtﬂleg%baqogs or fragnents thereof capable of

specifically recognising and binding to a

SUESRIRROCTHS 1P YSIAICRE B1cRl & Tho MBNGeSBEGAEHER dntight bindi

Pneﬁéfr&ol ygi nﬁjéTéﬁrE\ebl nl.i ng rmfea[r‘oer s.eaccor%l_i n 5t o the 9 " .lng

i nviestwhieh imraunsaeact withdepscifically bindite) a given patigereinta pelypeptide.

d &8t s .
S EBSERASNTS) B 5408 et RSty s
f olplr@dttycdmﬁfg:letw e Aapqlpep m|%mﬂan§eﬁlf|@ﬁéﬁ mn?m one or

2 more antigen binding sites which specifically bind an antigen or a polypeptide may
be bispecific and contain two or more antigen binding sites which specifically bind
two immunologically distinct antigens. Thus, a polypeptide may contain a plurality of
antigen binding sites which specifically bind the same or different antigens. |

Serotype: Identification of bacteria within species of Streptococcus that consist of
many strains differing from one another in a variety of characteristics. Commonly
used characteristics defining serotypes are particular antigenic molecules.
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pol ypepti de having the am no acid sequence shown in
Figure 2 (SEQ ID NO 11). Thus, the binding nmenber

waeweoneizng to the invention shoul d preferably PET/DEROEO00536

logically active, for exanple as an anti body, such as
bei ng capabl e of binding to ah*antigen and presenting
the antigen to i mmunoactive cells, thereby
facilitating phago cytosis of said antigen. In

: %}‘tgé‘% &k‘ﬁ‘{ﬂ rﬂﬁ)ﬁ?y 55 a;‘ﬂ{( rﬁ‘\?{pﬂr?}siet ﬂ@gﬂg%ﬂ&hb@ﬁ%%f l'é%}s "’lé a single

alpblyb@@tldeSCcaﬁprMig nml ohenae rgntigerc iviraingasitash df@rtbgmmfe although

SF?%H cal l Yﬁaé% r%‘?%tggc&jedﬂgf ell%%gét‘??:ené’é' they may be

t ymkeﬁaélltnerﬂmbﬂgpedvmd peptides fmkmmpl}:aelaynihml@ ligkgigiagtbe made

g AR SRS o A LG58l HE 4R bR S ani-

| IbeﬂdsAb)@td‘lgt gbw%BﬁdléncdeZWﬁSSSArZGEmH ldtﬂstom@éél 1988 PNAS
i T

gg %ﬁg 5%@%@%\/ ﬁeqﬁ)l ng?r{oe?lfc?dahsw Q‘?\Hle gheam ar‘itﬁ)romegaére also en-

cha are con ser
i RoFpgusnCwittindhateemcahlibedyt, laedm;sb@ntlhaeé@Sdlmlnwﬁ%f@rmmants

O el A oo B ARBROR, a ect oo Known

respon3| ble for the antibody specificity. The anti body

Q%Lffglﬁcgllé(%@h%ﬁ&@{ rg]%c?s sﬂggc% TR rsec (9} Q’PDﬂﬁttkﬁgerlﬂBhnéﬁ/d there-

ari m ni n

| domtagrihg fromiteta 3"dndicamadmsod| @etremdgor Ci)to 5'rethe m NA

anti bodi es according to the invention are especially
useful, since they have a strong affinity towards
Pr\muemiyyghe tenﬁu:@zaledcmgalfgrs to Itfee bumbengf peiemiial antigen binding sites,

di th '
ﬁj?;oh il ﬁgé)r‘g%lgg iy %[E&id g’ﬂij = %@p?ﬂ)t[&%’ﬁﬁ ngemrﬂ)valent and con
V\h!amfbneSadt@ss biirfuinyg éltexor]a()pcﬁypaptlﬂ,@ n@ymeeblgalgm qpct ¢amtain two anti-

di ssogci tlon co L h
1 ggniin MB sitss. eﬂé c{e]’l %\b? pgfygss ! ha%y %’enteg% %ﬁlﬁsarjﬁd &htain four
praftigeablndirngesitest Baoh &B}tlgerlalnsmg suterseecpﬁwrebmﬁsybne @ﬁ%gen When

n{;?? EO%P%F}’C@%&I%I Eg cﬁ%“?ﬁaerf &l %B gi%%f Hﬁlﬁg Sa? foat ta?'Ng?n binding

t heitebinagl 'SDQCIWdend tbwaaadm orhéuffmreeu aoligesisnThgs, a polypeptlde may
E,r%f& 2 ablnéH%gﬁl <il>+ ' g&ga’? bind ;éltgg%an gémlbgnrﬁultlmt and a poly-

an i so ated bi
nepiémue asaydefeiciiieal lyaiio de sam@ aruiifeergnmtehtigensl y an
i sol ated, pure binding menber. Anti-haenolytic
activity It is further contenpl ated that binding
nevidermirh avariapleadoinainaaredhysd streaitiial perjioas @f an antibody molecule

comprising amino acid residue sequences forming the antigen binding sites. An ex-
emplary light chain immunoglobulin variable region is that portion of an immu-

noglobulin molecule known in the art as V.
V.: Variable domain of the light chain.
Vy: Variable domain of the heavy chain.

Vector: A rDNA molecule capable of autonomous replication in a cell and to which a
DNA segment, e.g., gene or polynucleotide, can be operatively linked so as to bring



particular suitable in the treatnent of diseases

caused by Streptococcus pneunb niae. Wth out being
whowat2t2yo t he theory it is believed that bindi POT/DK2@E/000536

ant i haenol yti c bindi ng nmenber to Pneunolysin prevents

the attachment of Pneunol ysin'Po the menbrane of the

target cell. In vitro functional assay is prefereably

pebolitoepightias of #scatidubdd isagrazaineeio’s capdb®: of| direicing the expres-

preferred that the bindi ng nmenber rdj ; "oy

P st s SPafia i BF RIS PoDPREire toieha tf fereln as ox

| @asdsidnOreticas”. Radiznizenimpdriaonvedtord @06w eiphirlg ofreDdNA (complemen-

DB R R AP Ar PPy B Lo R PRREL Y 5

such as 80, such as 85, nost preferably such as 90 %
at a concentration of 4000 ng/m in an assay as
described in exanple 3. Mdst preferred the binding
menber according to the invention is capabl e of

i nhi biting haenolysis at |east 50 % at a concentration
of 160 ng/m in an assay as de scribed in exanple 3.
More preferably the binding nenber inhibits haenolysis
by at | east 60 % such as 80, such as 85, nost
preferably 90 % at a concentration of 160 ng/m in an
assay as described in exanple 3.

Conpl emrent arity-determ ni ng regi ons Wt hout being
bound by theory it is believed that the high binding
strength and/or anti-haenolytic activity is caused by
i ncorporating into the binding donmain an am no acid
sequence having one or nore of the following notifs of
t he sequences shown bel ow In an enbodi nent the binding
domai n conpri ses at | east one of the am no acid se
guence sets selected fromthe group of: - the am no
aci d sequence sets SEQ ID NO 5 or a honol ogue t hereof,
SEQ I D NO 6 or a honol ogue thereof, and SEQ ID NO 7 or
a honvol ogue thereof, or - the amno acid sequence sets
SEQ ID NO 14 or a honol ogue thereof, SEQ ID NO 15 or a
honol ogue thereof, and SEQ ID NO 16 or a honol ogue

t hereof, or preferably, the binding domain conprises
at | east one of the am no acid sequence sets sel ected
fromthe group of: - the am no acid sequence sets SEQ
I D NO 8 or a honol ogue thereof, SEQID NO 9 or a

honol ogue thereof, and SEQ I D NO 10 or a honol ogue

t her eof .



- the am no acid sequence sets SEQ ID NO 17 or a
honol ogue thereof, SEQ ID NO 18 or a honol ogue

wo b@smef210 and SEQ | D NO 10. In the am no aci d BEDER@S/000536
sets above, the amino acid sequences are preferably
arranged in the binding donai Has CDRL, CDR2 and CDR3,
i.e. spaced apart by other am no acid sequences. Mbore
spestfiptient | y the bindi ng domai n preferably conprises a
CDR1 region conpris ing a sequence selected from SEQ
ID NO5 and SEQ I D NO 8 or a honol ogue thereof, and/or
t e delsadicdgpbdoarihe preshe irvbhijorcrelges ©ndNCDRIMbasy ip particular

oA Pt G SRR AR08 s o

5 domplocptekam@ompnizenpiere snaere GPRGIficallyi torPrssmsiysyl. Adeabinding

l.ect fr E D I o
o et BpETHES R doe GREh Rl o Sreltigh h Melhiont of dis
d eaBéncasel eyabiraptemmpus pesumorGDRiasr eyl ot fardigind smalpyed in di-

sequence sel ected from nd ;

o PTG Br Bgle TR AVBaR Saimng, MR TG PR e bfeferably 2
proefypeptitleyhavimgithé seinma@DR Ueage shovooimgTigwe R SEQ I NO 11).
guence selected from SEQ ID NO 15 and SEQ I D NO 18 or

a honvol ogue thereof, and/or the binding domain

priefuer tablbjndimymembes accoBDRS to thgi ioventiomshowd meefarably be immuno-

qguence sel.ected from 1.0 1 . an:
O SO0 B FE S RSy 81k 558 LR, 1P oo
destigéheac pesentmgsthe getigernt thanmuheadtive gel ehaseby fagilitating phago-
var}abl heavy. chain may be inportant for haenol ytic
acVII S SARHTE9B Y ef erred em bodi ments i ncl ude bi ndi ng

15 dommi ns conprising one or nore of the sequences se

CUEISHSGE) s TR AP i AP A 5568 B

hamelvagnehd laer eopartiEispeantiiodies msedafined der¢is, audbi asipRifpodies or

daonmai n _co i Si S . I 0
hd%f:\%@f?g@wé?é(ggg ﬁgg{n%}&lgrogf grﬁtlrbgggls,s Q)g'\ﬁn#% g%ha‘?'h .antlbo-dles.
d oxrtibbdy engisdutsngreSHQichlly Xehaped makedumsowhesgubasic unit consist of
t f. Th it ' f . .
20\ PhERRehlH e ool R Al bR ¢ Bk g s, wiin
s eqreanodestyl kkbd dodetoen ISEQsulibaNopBisa FacispOthasenbaipsds folded in

a honol ogue .t her eof., el.n; 0 i bi -
o1 EMtREr DR T A efiofs 3P BRI Ry DR R re con
t heeridcidi sequelseamd zrengatled te consegtiaginnssalse kpewn e §rfomains.
S ID.NO.12 and S | X . honml . q
oS 806 Bl Kol s b ging T2 R 84 oo and are
25 responsible for the antibody specificity. The antibody specifically recognizes and

binds to an antigen mainly through six short complementarity-determining regions

10

located in their V-domains (see Fig. 1).

The antibodies according to the invention are especially useful, since they have a

30 strong affinity towards Pneumolysin.

Accordingly, the binding members according to the invention have a binding domain
having a dissociation constant Ky for Pneumolysin which is less than 1 x 10% M.
More preferably the dissociation constant Ky for Pneumolysin is less than 1 x 107M,
35 more preferably less than 1 x 10°M, more preferably less than 5 x 10M, more pref-
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In preferred specific enbodi nent the variable |ight
chain of the binding domain com prises a sequence

w@gedoeotedo from SEQ I D NO 3 and SEQ I D NO 12 or PE@nOKaws000536

preferably the variable heavy chain of the binding

domai n conprises a sequence séfected from SEQ I D NO 4

and SEQ I D NO 13. The honol ogy of any one of the

herayipigse thamesx N 0 e dmateqyrefepaley lesatian Soohd 8vismpteepreferably less
bi_ndi Qqrai n conpri sing one or nore honol ogues with
dF@%bﬁ?éﬂ?gE constant Kd for Pneunolysin as defined

above. ldentity and honol ogy The term"identity" shal

b | ¢ |
- 5B et s BB reec AR NP ol AR B, ity roasures

Wigkhlebtribedds isstampief4.a correspond i ng sequence to which

it is conpared, after aligning the sequences and

i ntroduci ng gaps, if necessary to achieve the nmaxi num
pameesihdingendrnbar i§ qrefetablyean iisotatse hiraingemearher metdefined above,

consi dering any conservative.substi pons as part of

t I?é‘gé‘%%fﬁé%ﬁ%grqbﬁ/e% 'is?lﬁ{edl\éﬁ"fa ?Pér} "8 %Sfplﬁ%i.t erm nal

extensi ons nor insertions shall be construed as

reducing identity.or honol ogy. Methods and conputer

p#ﬂéFbW@“Pg&mfﬁ®¥5Yignnent are wel | known in the art.

Sagisefartien chndmplytedetiatisndieg snanaltbra iavigg et aeowlytic activity are

anal ysi ssoftwar.e (e, g. ' _

ekl B ' Cutaef LI REESURE By SirepticRous preumo

Wrags)nwith it ddetrghbolragpy Gesttiezqry 1t7 0believed tikatt gingiog of an anti-
di son,. W.s.. 53705) . .Thi f I ;

sdtsRbLe B50ag SO dul BRI bRyRRp e L AeRt of proumo

supsi itd tHel mambrashel cftthetesgetanetl lotviter funoiihinkl sssayds grefaeably per-

Ld%he sequences specified

haonol ogue of .one. or re

h P%?%@%QGWB?‘?I%‘*%H‘ Ieo%%rmre ani no aci ds as conpared

to the sequences defined, but is capable of perform

ing. the sanme functian, 1. , he . .
T o ey A BIRLAUE, R s capabie of i
prigeehesmblysid =5 égseht & als coesantiation obfeRENgMhdneh egery as de-
of any of the predeter .
oL e B € B A BEIRE UG R ko by
S Elgaste0e%Gaph bk 80pfuchesd@ininsishprefatakinsigeas 80 Soab canrpentration

recogni.sed hy the edet er.mi ] aci d sequence,

an /%:6 ir\ig?mll,%ﬁg'aga%é%s %%S%E%d;ﬁgeéé g‘?rﬁ%g?’rﬁ no acid

sequence capabl e of binding selec tively to an

antigen, . wherein. sai d ' [ L ble of inhibit-

Se#/lg ;?rggqrgg%btse glr}gllngd@?@%)}'aﬁg%%g'rdﬁn@ltosgmeqH\lrg?glon is capable of inhibi
ing haemolysis at least 50 % at a concentration of 160 ng/ml in an assay as de-
scribed in example 3. More preferably the binding member inhibits haemolysis by at

least 60 % such as 80, such as 85, most preferably 90 % at a concentration of 160

ng/ml in an assay as described in example 3.
Complementarity-determining regions

Without being bound by theory it is believed that the high binding strength and/or
anti-haemolytic activity is caused by incorporating into the binding domain an amino
acid sequence having one or more of the following motifs of the sequences shown

below.
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sequence, and/or iii) honol ogues having a
substantially simlar or higher binding affinity to

w@e@aopi2y&i N as a bi ndi ng donmai n conpri sing a PCT/DK2005/000536

predet erm ned sequence, such as SEQID NO 3, 4 12 and
13. Exanpl es of honol ogues corfri ses one or nore
conservative amno acid substitu tions including one
or nore conservative anmno acid substitutions within
t

e sa [ ou f predeterni ned am nq, aci ds a__ . .
16 B e R sfe oG dain CRrae it Dhe of Indappino acid se-
Mﬁfgéﬁé&saaeblecmldéﬂfnvateigrmpsorbst itution is generated by
substitution within a differ up of , predet er,m ned
o 4l a8Thd B biuiot HES B PRI oP 4 B iELE Y sEa D
subst i tNOD i6asrs haraapgurdianteof, antl SE@RIANG her a hammelogua treereof, or
| east e glyecin €] of , sai I ue is
subat i 10 28 RS sritsondei BB 2P himeleaus insgeot. SEQ
of am nb MO d5 oo osiolagge dherdbf,andaSEQLEUNCGrE@ ori @ homologue
and ingﬁ endent|y thereof, honol ogues, wherein at
| east ©8F %5ai d al ani nes (Ala) of said honol ogue

thereof is substituted with an am no aci d sel ected
of anmi na acids co

fromthegroup. i stin f., Av. Val.

L eiSTeiabl” e By SoRip SRIRRTTS 2t ReT'SUF, SRR g dgd seauence
whtddled@dd fremshe grozipwadl | ne (Val ) of said honol ogue

t hereof, i s subst.i tuted w ' i I

1 ont ¢ e BFEHREGH shilidtte Sels et B LR off e ot sEa D
Leu, amdiolg @&, a lasrdologaethersdé rainkd \SEM Y BIEf 10 boarbbrmglegse thereof.

t hereof, wherein at | east on f j uci

of C S5t e BRSNS ghid Yeabs R eRL SERURIIO NG hPBIghbE Hereor, sEQ
aci d sdbedOed@ drraomrhdiegugrthengofh and BEWIANDAE. consi st i ng

of Gy, Ala, Val, and lie, and independently thereof,

honol ogues thereof, wherein at |east one isoleucine
(lnhehe afmis@adidnenobogussts bheves diie emirsubsit iseqtiettesiard preferably

el 4 B U RS Gl PR D 5By oor o

t hethe@adfminb @il seguescasher eof wherein at | east one of
said aspartic acids (Asp) of said hono | ogue thereof
is substituted with an am no acid selected fromthe
gridoge spfecHioaliyothadiiting dorsaistprefgradfy ¢droprisasra CBRA r&inn compris-

and i ndependent there ] eQf '

Sy L SEREREE Db R S 1P 30457 s 160N 4P lhooaus

hotverteof) wmsl/drhies Biplingsdomairs picfertiely camiphisema 40 Rd regidndcomprising

selected fro [ f I NO j i Sti

o4 S4Bl LA 3B B WO 48y SELIPUROTEHRY bliffle oot

gr antyorothe asihding alodin pefxaisly icogipasesiyrCARA r@gipn anbrising a se-

i ndependent t he f | f r el

 SBRERLERLIN (SR p T RS & RR A g AR e Breor

thereof is substituted
Alternatively the binding domain preferably comprises a CDR1 region comprising a
sequence selected from SEQ ID NO 14 and SEQ ID NO 17 or a homologue thereof,
and/or the binding domain preferably comprises a CDR2 region comprising a se-
quence selected from SEQ ID NO 15 and SEQ ID NO 18 or a homologue thereof,
and/or the binding domain preferably comprises a CDR3 region comprising a se-
quence selected from SEQ ID NO 16 and SEQ ID NO 10 or a homologue thereof.
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with an amno acid selected fromthe group of am no
acids consisting of Phe, Trp, H's, Pro, preferably an

w@rioao28et d sel ected fromthe group of am no arCTBK2005/000536

consi sting of Phe and Trp, and |ndependently t her eof

honol ogues thereof, wherein at!® east one of said

arginines (Arg) of said fragnent is substituted with

anr rmﬁrrrtﬁng:scbfdtr&eaﬂmcamddésmhed heregr suguest tizatithe seguelsce of the
consi stin s and H s t

nororaG B8] Hart ir b dbBridth or REEROARERIY: IR e om-

ofbcﬁianehtkmrmjdegmjre&ng hieraofs donBisingt ohe toe dnake toh tramsequences se-

coeped Pho R R e B PR e P i PG 1D Mo 17

hobEn 9D INSS 18 laed SHQ MY €0 or ahoinekgtie theseof @edrally preferred is

as I he Asn . Sal ool e r f
soberrre: danaicaer il RECC AREETS BEE BPOIQ Finorn dipgrolooue
ofthamoh(Mcmtly peefenedissd bingingfdoAsp) caehprjsiranGEQI 1P, N@rﬂ@ or a homo-
depepden |y thereof, honol ogues thereof, wherein at
89? gﬁreo [utam ne (G n) of said honol ogues thereof
|s substituted with an anmino acid selected fromthe

40, AR 5 5% O g o

at priseast saguengs stlected (RMOPEGS IDSHOB AadrBESY iEAC fier @dfomologue
S sub tituted th
LTy (T e AL

H| s, and i ndependently thereof, honol ogues thereof,

L e L G e L
seﬂr@nt&ﬁﬂ 1D OO t AeandrIEM IBMNQUTB o adwindogusnihiessaf,nghasein a homo-
a S Th d
Iﬁg‘é @a%s ci%ﬁ%djss?wp%ﬂeﬁoeﬁé:ﬁﬂay b(re] | nﬂ oduccred ?2 a-rlrzr

p05|t| on of a preferred predeterm ned sequence. It nay
we

nglﬁ‘ Bé’%f%grgd %gec%c grggéd ﬁw%b?tthg(?/ahggle ﬁ@’z{%ﬂalln of the brtr)rdmg domain com-

rve
I i pristes ch tsequmcacmlactmlsﬁomﬁEQstN@s& ratldrtSEﬁh anN@mﬁ lﬁ@nd most

&y [
TS s GO S G AR 5 soavence
homjecdewﬁomeEQdDNEhdandaEQw@EOrﬂalvouI d for exanple |)
differ substantially in polar ity, for exanple a

Ehed @m&‘f‘o Y 8931{{/2%1&%' t@é 8?%%9? fdesc E @%da?bcgfé%reﬁj etdbly confers the

r eBrndlug doiain aomptising Shder aheik hoswidguas VdihydissmiatioTtponstant Kq

%E)TP@XWO%HaS%‘Veﬂ%@aQ ved charged am no acid such as

or ‘substituting a charged or a
pol ar residue for a non-polar one; and/or ii) differ

suf:)dsgh?&r?'i\%hm o' s effect on pol ypeptide backbone

suc s substitution of or for Pro or Gy

byT@e gt heﬁ%én‘%ﬂ"ds‘ﬁ%n b%néyng{rued o mhd bR pec‘rlégﬁtraagtdf ahlido acid resi-

arge
dues in the candldate sequence that are identical with the residue of a correspond-

ing sequence to which it is compared, after aligning the sequences and introducing
gaps, if necessary to achieve the maximum percent identity for the entire sequence,
and not considering any conservative substitutions as part of the sequence identity.
Neither N- or C-terminal extensions nor insertions shall be construed as reducing
identity or homology. Methods and computer programs for the alignment are well
known in the art. Sequence identity may be measured using sequence analysis
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exanpl e substitution of a negatively charged residue
such as Gu or Asp for a posi tively charged residue

weoemhoaribys, Hs or Arg (and vice versa); andPOI/DK2)05/000536

differ sub stantially in steric bulk, for exanple
substitution of a bulky resi dd4€ such as His, Trp, Phe

or Tyr for one having a mnor side chain, e.g. Ala,
GspftwareSas.g.( $edueariceeAnaysta BoftwafasPadkabe oGeoétlczanmputer Group,

B oSO R BRRey KBS TR el Pyt Fleison. wis.

r &i3A05V his softnaare ln)at«ﬂ‘festdhallamdm(]emescmsasmgmm’gidegrees of homol-
subs uent s char the |ike.

Erent WP et Eatet 8 ofe BrelRielRe var ous

of the foregoing characteristics into consideration

[l k
Erdeoot B rnfr bbfE Bt B edtbeness dnar fedhbroRLBay vapan one or
s enora@ndna atitls eo tompared Itmjtrwnaqae;amﬂ dasiped, dogit m;e;apahld of perform-

valipne, |leucine and isal eucine. an e n h .
oM sarth R ied s, PIRer s B ek Be ShETRRG 07 TupbRe cauive-
aderd of aguedstenated sagen@) % i dentical to a sequence

sel ected from SEQIDI\IOS, 6, 7, 8, 9, 10, 14, 15, 16,

Ll ol B B RAAR ST R AR RE Mers v

senpelhe defitedlasast 60 % i ndentical to a sequence

selected fromSEQ ID NO 3, 4 12 and 13. More preferably

the honol ogue is at |least 65 % such as at least 70 %

i dent i daimolsgueh caspaibinh emsdmind akbd Mmehcmbapemlﬂ:bf mogmising an

et Sy 00 Mo bttt 8 agonce

i denti cald/orsuch as at |east 98 %identical to a

sequence selected fromselected from SEQ ID NO 5, 6,

7, 8, 9, 10, 14, 15, 16, 17 and 18 or preferably SEQ

| @) NO Sordblddliea rmbnimBisinh raraaminoeaqia eéqa:emeel capblodiafdinding selec-

t he per,cent S_ 17 aho

i denti ttvgfgftg%ﬁearg@ ue"ﬁ’geig'& %d"%ntw%}m %Ec’%s ué&(;%%lggtlv& lyt%y a pre-
a Sse(qualatenseddesstaednds, and/SEQ | D NO 3 4 12 and 13..

Epi t opes The anti-haenol ytic bi ndi ng nenber according

to the present invention preferably recognize and bind
t dif)an dmnha)cpmxealkmmgea:a@mtaﬁndllybylrmiar antigherdyindiay iefiigita to Pneu-

bl
o2 foREhies YR b3PaR PR SRLGEHEAGISONARE sonas
t he bi meEQJD i 8j 9128nd 8. anti - haenol yti c bi ndi ng
nmenber, rec ognise an epitope in the N-term nal part

. ; Hapg L
o BRAIE N e TS St ! B Bk EotleRi 0 RBhd suos
i diensiificledingopne or more conservative amino acid substltutlons within the same
group of predetermined amino acids, or a plurality of conservative amino acid substi-
tutions, wherein each conservative substitution is generated by substitution within a

different group of predetermined amino acids.

Homologues may thus comprise conservative substitutions independently of one
another, wherein at least one glycine (Gly) of said homologue is substituted with an
amino acid selected from the group of amino acids consisting of Ala, Val, Leu, and
lle, and independently thereof, homologues, wherein at least one of said alanines

(Ala) of said homologue thereof is substituted with an amino acid selected from the
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SEQ ID NO 11. It is further preferred that the epitope
recogni zed by the binding do main is within amno acid

woG0d8s1210r preferably am no acid 100-436 of PCT/DK2005/000536

Pneunol ysin as identified by SEQID NO 11. In specific

enbodi nent the epitope recognized by the binding

menber is with in amno acid 200-435 or 300-435 of

Pn@rgmmgmmm@idaj@qmlstim@df Bly, Bad ¢ aNd lle1 and gdepentiginky) thereof,
SloQlied WhePlin g RAsf 'Eﬁ@%hngf(vglg%f %Qlﬁqgfrﬁc%q% thereof i is substi-

p ef erably recogni se an I'1

acﬁutfds\é!@uéﬂ@éﬂm@@ﬁ'ﬁlSei@éﬁdbfyorﬁs&'l@ gtouncof grino laﬁlda conSIstlng of Gly,

L S Pt
oPRe pf eid feusinesah e Wit hemalogHe dipresf isEQbsiiuted wihdan amino
30acid Lelb gfjtﬁrotnk‘ﬁ‘[e %’5@5 Bf &ffdo LRk c{oﬂgisﬁ"ﬂn Ala, VaI aad lle, and

recogni ze rnding domain 1s M no
40pdezgdenity @r hgnglogyfsnidereef, thBZ@n@Geaﬁﬁ one soleucine (lle) of

PWE%H@U% heHis Gusdin ¥y whE gh%rh\ﬁ?ﬁ Lhid éé;eﬁgg%m fie group

ment "t he e |tope recog ni ze
i sofwamimoj ﬂCId$nO@GSIamgdof4§sbL, 4@5, ofzl aa@ Leg6 apfl mdependently thereof,

Pnﬁcﬁﬂ& y@%ﬂg@%o'f dandriih e %’ty oreEde dakd %Bamc &?;I @Y PESsaid homo-

above, 90 d| rent seroty
St legyr draseefuis qmét}m@ﬁuvaw ﬁ@@mlmgwd|3ﬁéﬂm¢d frean. thetgrpgp of amino

Pr &6y eehsibhiRf of I’Gﬁ g}? %an?ﬁbg err%%@%ém tﬂ’ieFJHfShomologues

i nvention Is CaE sinfromt
orthgios wheresr @ tleash@uﬁo@fo%atw §éylalfamﬂé§ (Pegr Bf §§'df heypplogues

t ht"h??eo@rls thBsQlttﬂéé f\/\ﬁ%eégf ?I%ﬂx%um& %@%H%dsf%rﬁtth‘@%?ougs&c&mno acids

rom four nore ferent Pneunobcoccus ser

sueansiping roéﬂiyf,u Ui, biis, e canyl preferably seirsigtbremcihs groun of amino
SefQdy BESsistMasts BYrehs ), YankNRadindbRg fﬁcéﬁ@ﬁr homolo%ues thereof,

according to the 1Tnvention is capable of recogni Si g _
andheEinctiepsbrae #bedie biesitasditye 96 8aid ihamolpdaes thereof is substituted

Se\fvﬁﬂ )éﬁ%ﬁ'mn&’%@@‘%é?é@éd ROVAE %F@Jg %"5@98‘50%% doRs R of Phe, Trp,

mbodi ment of he |nvent|on i ndin nmber 1S

anHiSbBEPy pr@/fﬁ@blny an amieo gaidisslseiedrzgm Ke @rom pizenn@ﬁaﬂlmd@rconswtmg
a SOBRe laﬁ!?al+ rp284d Q%M?r%nhyy %rééfoﬁbr‘%ol%g é?éof whereln at least

m Xt ur es nDnoc onal anti1 bodi es erre
en@ﬂ:ﬁjpﬁ’éﬁt’ argigings AT @f reidfeagment &s SN pBB@yacid se-

or Ie@teﬁ Jﬁﬁﬁ‘% V\gr‘o‘ﬁﬁ 'df %anoTQSdﬁ%rﬁsl%‘?l% s BRJaY, éﬂgﬁﬁd@;fendently

antib ver IS re era G anti b

I\/b‘ihér%’lf ehféﬁ%i%liﬁst ﬂa@reaﬁtwf@@ejy af @eﬁﬁom@ asmn&Lwda‘ysa& hgmologues
fr @grgnts SHSERALEd with an amino acid selected from the group of amino acids
consisting of Arg and His, and independently thereof, homologues thereof, wherein
at least one of said aspargines (Asn) of said homologues thereof is substituted with
an amino acid selected from the group of amino acids consisting of Asp, Glu, and
GlIn, and independently thereof, homologues thereof, wherein at least one glutamine
(GIn) of said homologues thereof is substituted with an amino acid selected from the
group of amino acids consisting of Asp, Glu, and Asn, and independently thereof,
homologues thereof, wherein at least one proline (Pro) of said homologues thereof
is substituted with an amino acid selected from the group of amino acids consisting
of Phe, Tyr, Trp, and His, and independently thereof, homologues thereof, wherein
at least one of said cysteines (Cys) of said homologues thereof is substituted with
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Monocl onal anti bodies (Mab's) are anti bodies, wherein
every anti body nolecule is simlar and thus recogni ses

W0 b@edzrre0 epi t ope. Monocl onal anti bodi es are | PCYDR2604/000536

produced by a hybridoma cell |jne. Methods of naking
nonocl onal anti bodi es and ant izgody-synt hesi zi ng
hybri doma cells are well known to those skilled in the
ardn arAimot aditb egleped diwn twg grpbp otlemire awgs torsisivgrailAspbelu, Lys,
ar,ed S ti bodyproduci ng B
ﬁ%h%%y'tb‘g'}(vél hééa?IH;TRF aﬁgtqrglln zed cell line. A
rmnocl onal antibody can be produced by the follow ng
st )
Sg%er\}ag\ﬁéalgldbﬂﬁlﬁﬁ)%g %gyc' ?e ﬂw@ro?@#é&aﬂn %rﬁ/ dﬂdgfﬁ)ﬂr eg#j?t‘@férréd prede
detesrmnedbeelthmloeelt fray h{wepatraso be desirablepiel ipisodiegl non-conservative
T t P | I
by eeictonsy BErieDEHR AR A iliBs ' B4 EEhcHnA AN, <uBfitkion in any
cocm;ee:trefmrermnmahs.i n an i munol ogi cally effective
amount, i.e., an anount sufficient to produce an
i mmune response. Preferably, the mammal is a rodent _
sul hnoa&oasermtbrietqu betitutior leading ¢o thEniermatinnedf a Binclienally equivalent

cﬁg s ofﬁg? d ﬁ?e%%? Bell%ﬁ'{\ﬁ&{}l'cjé ﬁ)éreg%mﬁﬁ %ﬁﬁepgﬂs%tlally in polar-

anlty, kﬁmrda;xanml@euhensiuagwfdjeasoom belar side hgjpeltda,drevofPro, Trp, Val, lle,
ant f |

BP9  BoETIES ABUREEl sug o . Sor
a Tuf CysiTemtAsn, weGJroorg@nmraecbarmr@raom‘ $uahi as)/A%thlu Arg, or Lys, or

oo Sugh R TR oL e, SREPhy aABOR R ) e s
orstemir%yaﬁ 1t$ h§e¢t)q1rp¢plym@@e bgqhbe@@grlgrﬁathfewq{ﬂm suibstitution of or
bl 1% Bro #ﬁ/?/f‘ Sfolhet r d&ué)raﬁE)%F gﬁg\?os?ﬁﬁlawln electric charge, for

anl ca parat ed 1 nto
phwnmdl&gubﬁalltutmd)f @reagatively dmrg@ﬁmwplsmh@mﬁlu ®r é‘ﬁé for a posi-
Oftlv%lﬁ) J:riar é;j dltegﬁ‘:iu? hc%%@?&é% PP&%(@H&’%‘S'V&%a‘}%H%r%)e‘dlﬁer sub-
I | ﬂentlaWumetehy livptlm{xytee(gmgie\mjbatlthmghof@b@lbm@ggjeoefuch as His, Trp,
st ogqu
oL 8 ORI TSP 0B OpRUATER) S e g
used. Spl een ceI | s of the desired anti body-producing

ané%tlﬁti% f aﬁﬂ% Lk ﬁ%g/ PE %Mlﬁ%r{t heMsh© Bﬁﬁ&euéoﬁ’\ their hy-

e presen usi ng agent suc

poﬁry)ehcblydzl‘eyn@wcg hydrophiligityyvaifesaansuitieeielative mirailagitn ot el amino acid
l ' 98@ cﬁ%}htsﬁgﬁtﬂuéﬁts mf:lpai'nS Q:hgﬁ%t 8gs, %{oeggslﬁgl}%iélﬂpfaﬂl amino acid

andard tec Ag4-'1
P3su¢@3tutumgs whEB feke Splp G pigthe fn@eep@gepharmlstlas/m ¢ gBngderation

fr 8@\&%‘&%&3%%& Tyf%%lllj‘ﬂ ﬁeuér? r@lnc%ﬁ%‘ %éfl‘%-rggaelvysme, glutamate

RoCKVi ocl on ant | od| es can

gealremL aspetaby setihe andditrieonise,v@itbmineoany asparagiee s Valiagy leucine
ﬁ&%o@ﬁ&ngf reconbi nant DNA technol ogy. An
erna rve nethod, referred to

In an embodiment the binding domain comprises a homologue having an amino acid
sequence at least 60 % identical to a sequence selected from SEQ ID NO 5, 6, 7, 8,
9, 10, 14, 15, 16, 17 and 18. In a preferred embodiment the binding domain com-
prises a homologue having an amino acid sequence at least 60 % indentical to a
sequence selected from SEQ ID NO 3, 4 12 and 13.
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as the "conbinatorial antibody display" nethod, has
been devel oped to identify and isol ate anti body

wo e@goeni® having a particul ar anti gen speci f i BCT/PK2@5m00536
can be utilized to produce nonoclonal antibodies.
Pol ycl onal antibodies is a m»xBure of antibody
nol ecul es recogni sing a specific given antigen, hence
pauyrel mefdratiy thebhoinelegu@ys aerasnés ¢, diukch ersealt leegi I(Dl%ementical

or e e Shiel i S AR S0 RN Rl BT g teast o5

hets ideetinal, smhnaszatdeadt 90 % hdendicd]] geh.asPallgast 06486 identical, such as

antl bo r,_exa e be prepared of

70 of o e o B Ribe frecradieRo s o Rand i No 5.0
Bw,BdgHar,Hay\n 26, Dhwnd 18 @anerefdtablg SHWY IDWNOHAMotR and 13.
Laboratory Press, 1988. Pol yclonal antibodi es may be
derived from any suitable mamal i an species, for

exlanq)h@ré posfemed embbditrent ta pércentages hey\sonegbabmfe @iades to the

ﬁgﬁﬁg@f g%l ];sleﬁh%{gqeooge ol nﬂgg@as?%co%%rggx?] 35688??? 58 <§/cted from

t SEQAB Nemeuv? yad n3neans that the bindi ng menber

i mmunoreacts with Pneunolysin. In another enbodi nent,
the bi nding nmenber is bispecific or multispecific hav
| Nfpitdpdseast one portion being specific towards

Pneunol ysin. Mnoval ent anti bodi es The nonospecific

bi ndi ng menber may be nonoval ent, i.e. having only one
bi Tt agfi-Hasmaolptic bioding membsaradceotdiantd tbredyesdarhenventlon preferably

|rmunolobu onstat domai n amn d_r

sd 88 th%g %% 8nter%°%? P[sl[féltrﬁﬁ;oaqlmzs Ad‘h%ntg) dg%avmg a variable
amam@ﬁwrmgeazséomehcmmected frbe the graap cEISEQ 10CND), 3,@H32 or 13.
and CH4. Preferred are those binding nenbers which are

known in the art as CL. Preferrred CL pol ypeptides are
s dhenteznbddimentttiebigdiog pdoumm ofitb¢ Bntithaé¢matppiadiap dnember, rec-

Cl anbda. Further )
BN i oifeb P T B ey b Sackion i 2 ARt R e n
( Gerroinal@art coarepparidingeioygmina amdr‘ll-m@ofcﬁnemmmm anitentified by
bi ndin Wedelasy osi ti on | a -
or SE0e BBt e B sl el PR RieRb e by g co-
damainns withie acdpabtie 504361 srubréie@:l)bammglamg:l 1@D-436 biefPneumolysin
anot.her,.| i ght I . .
o HeRsR B RE B L P S R fheriing, ofhnstiRtipipea bv
stthabirdingarnembarnis fadthrim Bimind amtémd%lbr 0435 ofdeneumolysin as
br.i.d al ' the possibility of bridging to
bdgﬁﬁgﬁgtbﬁwe[g&gﬁ%ai n and to a light chain, or to
form pol ynmers of
The binding domain of the binding member of the invention preferably recognise an
epitope comprised by the amino acid sequence identified by SEQ ID NO: 27. In a
prefered embodiment the binding domain recognises an epitope comprised by SEQ
ID NOs 28, 29, 30 and 31 more preferably an epitope comprised by SEQ ID 29 and
30.

It is further preferred that the epitope recognized by the binding domain is within
amino acid 400-438, or preferably amino acid 420-436 of Pneumolysin as identified
by SEQ ID NO 11. In specific embodiment the epitope recognized by the binding
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heavy chains. Thus, in another enbodi nent, the
i nvention contenpl ates a conposition conprising a

worewewalzent pol ypepti de wherein the constant cP@Ei/DK2005/000536

domai n C has a cysteine reS|d#%_capable of form ng at
| east one disulfide bridge, where the conposition
conprises at |east two nonoval ent eptides
c onameat isyvilhi in lketindbgeie 422486 ous25- 6%6 l?mﬁj@olysm as identified by
prgé@qﬁ gﬂbodlnents t he constant chain domain C can
be either or CH Where Cis CL, the CL polypeptide
is preferably selected fromthe group consisting of
Ckappa and C anbda- I n another enbodi nment, the
inggﬁmyﬂg} contenpl at es a bi ndi ng nenber conposition
conpri’sing a nonoval ent pol ypeptide as above except
where Cis CL having a cys teine residue capabl e of
f ohpridegeribagh sbove, B9 Biffeiege serlxiiest elabireplecessypoyiaumeniae have
%&@Hgﬁnﬁ%"g@ﬁ%@leﬁ%atgﬁé gm%mg' rﬁ&%b&loé(&]oﬁmd 1 this invention is
y sald disulfide bri [tivalent I'n
anQﬁpﬁiéle @fnb@dinselmel@folxtsnbfrpmm pio more dliffgirert g umaepesus sero-
' Stlxﬁeénélu(:h Vi@ thl?éé‘&' Mer GidreRt BiMintbotbud &R8tpédiQuch as from
domai ns. The bindi ng domai ns may have Spec
f i fobe 9r meFe ﬂ'ﬁ@r%‘éR@emeQU%ﬁeff?Wm%lSﬂlﬁélaérﬁonl' fiyeaprggore different
Mjlbr;\é CEL#%'SE%typ'GQCMéQ! PRf&aEIp &R fHikdiby nﬁé?fn@er according to the
erre nent the present i1nvention relates
nu'ht/@ﬁi@éds fcRpalye @ﬂlrfﬁ@gﬁﬁt"r‘ﬁeﬁ*@ bipging IPNRHYeCcREoUP fiony e$9c9“t'a||y all
angh gfBesapabl e of binding at |east two different
entitres. Miultispecific binding nenbers can include
bi speci fic binding menbers. In one enbodi nent the
nvMbhserawai/bs|yemn%wm%doﬁe§ bi specific antibody
which“carries at least two different binding
donalns at Ieast one of which is of antibody origin.

A i e&hﬁé(ﬁmgﬁﬂ &G r%véﬂtlohhﬁ]e'm%’o@rﬁ& @MbeRR eﬁﬂle@y vherein the

single chain bispecific nolecul such as a_ sing
c hantipogy spyche adooaﬁtqnab@rya ”H’”?P'ﬁ@@‘@’@h%i%d%?@ﬂétqnﬁ pgmammal or

MO} B&UHE g‘?%rﬁﬁl’oﬁél%t@&ﬁe@'lﬁ & Srefdnl %@Hdlrﬁ@rﬂ%h@'ﬂ)ﬂwdﬂlg member
bi ndi ng domain, or a single chain blsge0| i c nol ecul e

cofpt mnﬁglom\barﬁibﬁeu AGadesmans theresft Tapaptitgdy may be any kind of
méﬁ%h?*sh&ﬁél/e?'lt%’ pF%ﬁer%bE} &' I%Gcé‘rﬁlb%dmgt%%r@ﬁaré’dly WY antibody is

conpri se at two single chain | ecul es.
nuﬁmkﬁﬁb@“ﬁoéyOrﬁ@BG@PWdh@e§beC|f|c, antlbodles nay be
produced by any suitable manner known to the person

skilled in the art.
Monoclonal antibodies (Mab s) are antibodies, wherein every antibody molecule is

similar and thus recognises the same epitope. Monoclonal antibodies are in general
produced by a hybridoma cell line. Methods of making monoclonal antibodies and
antibody-synthesizing hybridoma cells are well known to those skilled in the art. An-
tibody-producing hybridomas may for example be prepared by fusion of an antibody-
producing B lymphocyte with an immortalized cell line.

A monoclonal antibody can be produced by the following steps. In all procedures, an
animal is immunized with an antigen such as a protein (or peptide thereof) as de-
scribed above for preparation of a polyclonal antibody. The immunization is typically
accomplished by administering the immunogen to an immunologically competent

mammal in an immunologically effective amount, i.e., an amount sufficient to pro-



10

15

20

25

30

The traditional approach to generate bispecific whole
anti bodies was to fuse two hybridonma cell |ines each

w@e@dozizng an anti body having the desired specP€T/DKR§05/000536

Because of the random associ ation of inmunogl obulin

heavy and |ight chains, these?fBybrid hybridonas

produce a m xture of up to 10 different heavy and

| idgbé ae ramone cedyionad.i Rraferabiy) liye maennad! isvairedent suehes a rabbit, rat

b oI LR e BB a e oo
prsaffieidut s thenimaaimat dm gentraeliigh diniteasotneojgaslas asfdescribed.
t desi r.ed t. i j '
VPR REAPUl kbR ARt S S AR T S3gh iipiged ramml
cakcetiog thd dediiedgardibody stfler mesuffiesind iow toi gdnerate righhaffinity anti-
hi ' ' Ly i.nt ol i na

5o Bl B0 Mo n sabllesa HEhebou b idlhg Hifisnooytes
asse wbtajnedafsora drieewredoteyofibé mgnptecoddsi sakeens asil pegphgral blood.

Fab' s Wi th ' t hat ' into indivi

e A AR SRl el ol

i nin Bhshysiotugidab dwedisn Using Inestisodshaell RIOHY torom pskill in the art. The
ffi.ci ent : ' ' i fi

< OB PIEERED o, PR 880 o 3pachi mois

?Sgggrmbys_resiyepmcyﬁesgidead'ligftxmicebyagmt] staje fusiong|with mouse homo-

. S r , .

LS00 eTOheRCRo R, AESSREALAT A0l s o o be vos

of $eeerpeaiseoftthasiebindch antiodyrprasiuging atimelssare Tinmprtalized by fusing
b g t i .

LRI R LUEPI SRy el et shotl dfsestionen

c aamel glyes.. Affshef ainoebiec obimyélbodycedl dingsrshitable ab sofugignegriner are

"di ahodi.es, | I : i o f @at Unlya- XB3-
bi Vgﬁe {th é[ﬁt | nglldf E%gﬁ'gH?% @La%xag{ggeéngleeggim%\ﬁgé 1E%yP3 X63
| i Add.868 dh8pX/O-Aghdl mykloofa lines, avdilabledram e Apwdicas Type Culture

an to f oCross- pver™ chains VH 1VL 2 and V H
2-%%EE'OQ%1%O¢?WER§F@%’ g/l\rél]' process was shown to
reassenbl e both an tigen-binding sites. The affinity

of . .t he t i ndi [

ot PR L R R aR 4 P BT8Ry b AR whPIoN? o those
t hekilledlity trespaiit o rcormiogrant DMWAI teehriojodyi ARialigrnative aethogh referred to
was_ rennved. . r " r identi
consEr PP ptReaRBORL PO, imifhol bt REIRpeg to donity and
Vlisolate ardibodynfraginehis thaginyel. paTitiutar entigarespeciicity rapdwwen g utilized
bi speci fic t r nts was al so described in
se@eqr%ﬁlucﬁa{?%ﬁ}d%%g%ﬂ‘bgg%ggns. Pat ent application WD

94/ 09131 (SCOTGEN LTD; priority date Cct. 15, 1992)

rebal &3ndi% l | Gl gl ! i@ ity & BSecific given
or P onr RUSERE Bhfird LA PELPRRIcEbs, Begthicith b YFecitc give
r egitigeneheer pplyeseal tardibodies melyaienegrise difigkand apifopgs within said
SCEMaRngr lHSE i ' Selim of a mammal
St CB0eE] DR BB Bl tom 2o of 2 mama.
which previously has been immunized with the antigen. Polyclonal antibodies may
for example be prepared by any of the methods described in Antibodies: A Labora-
tory Manual, By Ed Harlow and David Lane, Cold Spring Harbor Laboratory Press,
1988. Polyclonal antibodies may be derived from any suitable mammalian species,

for example from mice, rats, rabbits, donkeys, goats, and sheep.
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used to stabilise the dineric constructs. Patent
application WO 94/ 13804 ( CAM BRI DGE ANTI BODY

W EONOROGY/ MEDI CAL RESEARCH COUNCI L; first prPOr/DKR005/000536

date Dec. 4, 1992) relates to_a pol ypeptide contai ni ng

a VH and a VL which are incapéble of associating with

each ot her, whereby the V-donai ns can be connected
wehBcigieityi t hout a |inker. Mallender and Voss, 1994

(al so described in patent application WO 94/13806; DOW
CHEM CAL CO, priority date Dec. 11, 1992) reported the

i rlrhwbmmrmeiuben raay bé na)rmsmjjlfe; towaids Aviespotyisin, wherein specificity

antib fra ment _in i .
o e B A el el sl famarRe, By rederGluih Eheumo
MRRRY emﬁtherCé?nbcmhinen’u,Jltttesblpdlsg mlsbemgﬁ bispediieer multispecific hav-
speC|f|C|t|es n the e genetic

et 1gR5t Qg P%r;g%?oggﬁoﬁpff% %9(%1 éFhadl tional |y,
mhenever S|ngle chain antlbody fragnents are referred
t a sin Ie. l.ecul e consisting of one heavy chain
|3ﬁugwakﬁﬁaﬂg e87 espond ing) light chain in the
presence or absence of a polypeptide linker is

APetsrep e Ene D8 h e i@ 6 gyt Helhg oy one binding

(Id@h{anrger et al., (1993) and patent application WD

94/ 09131) or by the "dou ble scFv" approach (Mall ender

and Voss, 1994 and patent application WO 94/ 13806),

agrira mchmvylldnt antlbbdk gble tromandgidtrilic oom%@rpi@mﬂamg?wp acid residue

l&gg%weg%ﬁ&%% &18?? r@ﬁlnélg)%rt%gg %f élpgqt @9\(’&? f&ﬂe Qﬁown in the art
S %CCHH ¢ i0H2 CltArandeCHAC Pueferred areh éhfﬁan’elnd@gt memiaE which are

R PSS PO P T o o

maigtiag loé Cis,. and@mée.mMAb, mAb X Fab, Fab X F(ab') 2 or
ligand X Fab fusion protein. Various other nethods for
preparing bi- or nmultival ent anti bodi es are de scri bed

f Furteanmee indefac rEshiad donstaniSdorPain. caNdse el)ered hgaw: or light chain

= cpperbgomangty €3 reemsEfefdge andV b pRAcyggnt g member

usddngpasitibhs pee cbmterrmratem by itlsp erEsentcingemignn gorrgw@ple light chain
se‘%)g‘% nPg : g‘ﬂ% glg aeoné bpcﬂs&l“% %ﬁb\éﬁ@ foUknef ERStRer light chain con-

as conpare
nm‘talstpjmmafm cdrrmlad\aaivgm:halbmcvdstran@dqmamelngzonyxast a heavy chain con-

fn'z?gr/}rggyﬁoériﬂﬁ@l lﬁcﬁeg}e%grw lfmé:‘q?ﬁibeg alofird forthe deSSIblll’[y

spec I'ca recogni Si ng

bl <bf0brmigm§ tStbbe'pamibercm&vprobalelamd thra IMl’t chain! af to form pOlymefS of
Pneunol ysi n, whereas the other binding domain(s) my
behﬁﬁ%é%?BF other purposes: In one enbodiment at | east

one other binding domain is used for binding to a

St Ji'ﬁbl?s, in another embodiment, the invention contemplates a composition comprising
a monovalent polypeptide wherein the constant chain domain C has a cysteine resi-
due capable of forming at least one disulfide bridge, and where the composition
comprises at least two monovalent polypeptides covalently linked by said disulfide

bridge.

in preferred embodiments, the constant chain domain C can be either C_ or Cp.
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tococcus protein, such as binding to another epitope
on the sanme Streptococcus protein as conpared to the

wo poosi22iindi ng domai n. Thereby specificity forPChBK2005/000536

Streptococcus species may be increased as well as

i ncrease of avidity of the bi i ng mem ber. | n another
enbodi ment the at | east one other binding domain may _
beNberedC i0C., $peCi Polyreptige is meliemjol;aseiacﬁﬁ@?rpﬁﬁh@ grqup consisting of
sych agncﬁchuman cell. It is preferred that the at

| e3&¥* 0t héF™H ndi ng domain is capabl e of binding an

i mmunoactive cell, such as a | eucocyte, a nacrophage,

a Ly p 2 0O . iy

o TR Kb fogyi R M ohfiof o BRALCS offling fpmper ggmpositon
t heontiristhigrey mesairienti nelypeptide apabovecexsephyerethissCiniagving a cys-
b n|. I i shi g that, ot " -
ot FEE TBradr ety R 2 St fe thale, cliphay (38 Sor@BSiion con
bi tattis igo maneralant polypeptides gpvalenihlinked @yﬁ@MSLﬁ%’Q? briciog,

such as a protein selected fromany of the cluster
differentiation proteins (CD), in particular CD64
andulsivaedb89. A net hod for producing bispecific

anti bodi es having CD64 specificity is described in US

6,071 ,517 to Medarex, Inc. An "effector cell" as used
helnginothesfembodinend of theritivrntiee the Rindios memier|ie graidijyatent binding
orm@mlp%égp%@%’ L8easPRRS binihg&l Rt L e Bt &RS may have speci-

speci eceptors andgcarry out spe cific | munhe

f Uity feriBe seoe liggrchen fer diffeneothaaads. macr ophages,

neutrophils, eosi nophils, and | ynphocytes which

express CD89 receptor are involved in specific kil

i nijubispesifigity, ineluding RispgeBiclMt i ng anti gens to ot her
conmponents of the immune systern, or binding to cells

that present antigens. Humani sed anti body framework It =

i sinnatpreferag seroleasiment] ket reserd inventivg ngldteiq Pydfispscific binding
f OhePERD WHAGT BRI affihifiCfor 8 SeRapAsBbf HirRfirR] 8Mieast two different
epitopes may elicit | ne response i n the i'ndividua

t oenfities rMultisnpcifitdindinginaebersoianin¢lida bispadific Rinding epmbers.
associ ated wi th non-human antibod ies, it is desirable

to engineer chineric antibody derivatives, i.e., _

" hinnenei erebodiment the sotisperifie matesuteniata Risnasifisantinedy (BsAb), which
NoR; i yale] WidH i

o AR e g A L CRET SARIL of antioody
cherigiet eri zed by equival ent antigen specificity and
affinity of the nonoclonal and pol yclonal antibod ies

descri bed above, and are |ess inmmunogeni c when .
adfibigpsciéie aeplecylenefithm invertinh ¢ancaled be 8 sifslechain Bispegitc molecule,
be I t e d pdividi t ifi -
Ao ST I e iR AT} 8 SRS SRk hpecie moleoule com
a bilisie age divets ¢halaantibedy and a binding domain, or a single chain bispecific

molecule comprising two binding domains. Multispecific molecules can also be sin-

gle chain molecules or may comprise at least two single chain molecules.

The multispecific, including bispecific, antibodies may be produced by any suitable

manner known to the person skilled in the art.

The traditional approach to generate bispecific whole antibodies was to fuse two
hybridoma cell lines each producing an antibody having the desired specificity. Be-
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on a humani sed anti body franmework, also called a
humani sed anti body. Humani sed antibodies are in genera

we kiogdei2eo ant i bodi es conpri sing regions deri veRCT/DER00E/000536

human anti body and regi ons der, bved froma non-human
anti body, such as a rodent ant2 I"body. Hurranl satl on
(al so cal |l ed Reshaping or CDR-grafting)

WERHE PRHIS SHEAM SXRARIRILOT GimanagRbUilg heRy and light chains, these

| YUA® BSPlddrhys BfodiBOACB@AE Nl RPHH efFferaPsdavy remm light chain
xeno enei ¢ sources (comopnly rodent), increas

SRBIPHRIOPD onhheRfapl WhiFR ﬁd@? blisaesific aamdf/oTht?r'F‘r@?%\}h%& bispeci-

t heidntiBsdity AbvOt B8 plftRd WIRBELTEFS e PYsdelites TWHISH considerably
humani zed antj bodi es are typically human anti bodies in

wiiCErPag 2 BIR o 83 eRf¥ed affuplossi bl y some franewor k

resi dues are substituted by reS| dues from anal ogous
sites in rodent antipaodies, rther i

t HiEemAliNg APPERCER INGYER &% vifn Qt“QF'Hg mf é‘ﬁo ang n?R?CFf'GF'e? Rg chemi-

and Bl‘b@sﬂiﬁl@ngtdﬁ%F/stéﬁ\éQéélé&éseeMe@'nQ%eCﬂing@rdmﬁ’é blfﬁet@my intro-
achieve this accor di ngﬁt 0 a ferred met

hiAvaRd ?é@”ﬁﬁ‘la?%%l PR esrioep ARRYE 4 'B}Pr%\veﬁ?%ﬁ QL gugyy in vitro assem-

and) Wes achibvédBy Raihg MeéImEHRM ARER TS @%b\éamltrppéptldes that promote
concept ual humani zed products usi t hr eedi

al
néa@%loapfbﬁ@r%méfﬁ HowayRy: Wignsd EEHS%%&EP@WgE@I'“ these methods

Th¢ peisbsneastoavg] | munogl obul i n nodel s are comonly
avai l able and are famliar to those skilled in the
art. Conputer prograns are available which illustrate

and nfdrs l@h‘l@)énlﬂ rapmabre td progecelbivBiaat @n@hpmrﬁ ammsaay fraghents, not

structures of selected candi date i nmuno
S RN VI DRI ASSST toh 86 1S PeFDpo BiHiger ot al. (1993),

an@liy/ apisroath tdkes labik@ltage 6 the @Bsé‘@éﬁcﬁi thaf SsHv@USrdtad Frod bacte-
functioning of the candi date i nmmu ob uence,
| T are; $eTapIEegRl & 5P BOPRTIEE Tiatl eft | Ui cBSgaton suggested
abltwétl fhy \ml‘ ah?ﬁ/LC@rkﬂﬁé*@hﬁchdﬁﬁJg&ﬂdi Q] tHngtf@rrFIhgdjlmbl% and larger
antli n IS Wa eS| dues can e ecC
GoiRes T intesic o Up S HOT S, g AL HAEISS b Molinger et
t heat atdlmdﬂe}s?mgm tbﬂralehb&:h#oﬁﬁﬁégmbﬁtsl tht é?sseﬁ*smdv iASvivo. By linking
i ncrease 1. NI or ,
e S VLo Ao iterenti alerde s freriiog Baks "brag-over” chains Vi
dinegctl ahdamzmsn mtmémarnah bbcb@:f, bvuelaﬁcwv@m re@e@embie both an-
o Bt St Hhwee) b BokbedRosian et o7
prisg0adne %‘Fesc %@Yf‘iﬂ B g P‘@ Bﬁ‘tm"/@ﬁs ?IW'&FR ?%Eﬁhua‘ to the
bldﬁ@lﬂﬁ@ s§lt=\§§ %ioéﬂéfnl t§|f uw% hfu mraast@a a\{hegrmatﬂowpgpm lsker cova-
nti [ e use const an omal ns eriv

F RGBTV BhRR ST e, RGP ERe e By consisting
NEHf %Wdlfé%(ly @ﬁﬂ wmgxtwhkéw@m whi rr&bamag MO tE vgenw ﬁEategy of
are for %&p E’Q ged in EP-A-O $9§E§JCeII ]
L.qumng bi %ﬂ@&t b F3IeRi dRSRIPP ﬁ%cr Si\ve@'lpﬁient appli
4%tl6rﬁ?$at@$ﬁ’app@@éﬁbn Vap @2)091 EP(8COTGEM 94D Pridntyodale Oct. 15,

1992) relates to a bispecific binding protein in which the binding domains are de-

rived from both a Vy and a VL region either present at two chains or linked in an
scFv, whereas other fused antibody domains, e.g. C-terminal constant domains, are
used to stabilise the dimeric constructs. Patent application WO 94/13804 (CAM-
BRIDGE ANTIBODY TECHNOLOGY/MEDICAL RESEARCH COUNCIL,; first priority
date Dec. 4, 1992) relates to a polypeptide containing a Vi and a VL which are in-
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versity) and EP-A-O 194 276 (Celltech Limted). A nore
conpl ex form of humani sation of an anti body invol ves

wo b@eer2desi gn of the variabl e regi on domai n SBCT/DER005/000536

theami no acids constituting t non- human anti body
binding site are integrated infto the framework of a
human anti body variable region (Jones et al., 1986)

THEPRRIGE iBPaRridNg Wit gaet ohae V]d“reé%ké/n‘{hel\ﬁ\‘?@ﬁ’{alrﬁr\cﬁ‘?a@ﬁ prnnected
mage, dHwitoyt sehieed capabl e of replacing at |east a
portion of a CDR of a human anti body with a CDR de
rived froma non-human anti body. Wnter describes a

nefiAIRAdY AV S8Ry 1064 UseAdsRritd LR Pater ?ﬁpﬁ&ﬁﬂé\mwdzm 3806; DOW
anti bodi es of the present invention Pat ent

EM&E%FP%@%%@@SAD% i1edo8a mpﬂe@éhe ¥o¥iy9 pregystion of a
C‘Hﬂg@élbﬁaﬁfblé{b@biﬁb dnﬁbc%%ﬂ;@%rﬂ il BC @hP OrHeabi§sbdfitity of the bivalent

ref er ence. human be replaced with
no‘i‘imﬁwﬁsdaéﬁ% YR ewavgaﬁlwoqr@@{qeaemgw@lw rS@Ev dolecules pos-

Myca8A4 %l%tuﬁctaépe@ﬁ@més bigghd rhkfeB Qog‘é%ﬁémétetﬁe Rehet 108! Bna flexible

exanple the humani zed antl b resent
i RASIPEPELE HRlprnbradiigrallys “@\éﬁ%\ﬁ"kﬁwlﬁ? ﬁhQ'ﬁ@nBP%‘r fragments are re-

exXBhad ey, b%ﬁhg}ﬂ?r‘rfé\’écuf@%n%fﬂ@"&f@@ h%BW Bﬁ’é’h ﬁﬁ*ké%iftotdﬁ@ (correspond-

present invention may be produced by the follow ng
pr'B@eQ‘ chain 'Eoﬁ*?@tmﬂﬁfiﬂcﬁgor #pepem PE Rt P@Y%Pt'{d@d'ﬁh?rq@e@m'cated

arWﬁérPrn%ﬂ(ﬁgOBwéﬂ@ﬁtt 8F biepadifd thmﬁ)dﬁlﬂra@ﬁ%rn%‘tﬁ%lﬁdh ﬁhe%body ap-
se guence encodi ng an_anti body heavy chain in whic

af&h@@@@heh?'m(ﬂr%%)ﬁ@ﬂma&{% agplcetien Wi 94f1ca 3abﬂfah>ynthe “dou-

f reresMpR K dppeddh r(méner@tee efr@QWoé§d 1594 I iR Juteit bhoRYtion WO
city are derived from a non- human

bi n pecj f

B0 b BarThS Y Fikec SR CRGETRMTSoNLt he
antlbody chain are derived froma hunman
i myunogl obulin, thereby producing the vector of the

i nVrnHigspeciismelsrdes desahed atER)’ed‘@ﬁ\P@rm?% Ay @ number of methods.

t %ﬁ%b(ﬂl%ﬁw aRBpENItRS Thaf e \Rebdd lﬁQWé 84k NEcBNaMP % RMBssed and
guence encoding a conpl ementary anti bod

Y,
1 25ip MRS h SR BRSO, BORGIeHiRd e Chiany JgeIul where the mul

Paspletind snatdculdie aidAb 3OINAL ARRBIXIFAE, FIBWOFkab')e8F Rjantihetab fusion
are reqw red to retain donor anti body bin

Sﬁge i C}/ﬁn&plgrcétharémeyp&isfqu)ﬂqegarmblh@ﬁg@plt‘ljvalegnt antibodies are de-

I rﬁwa@ﬂmm*bmwe aagbrbE@ it eﬁ@I r%tngloﬁas '2@0 ob3t bas5,030; 4,881,175;
antlbo chain are derived from a

BB 15 RV BEFO p- BRI G- %ﬁ’?’e“%eé%? 4528

|nvent|on (c) transfectlng t he expression vectors
' conventjonal techniques to produce

[ 0 a host cel |
{%’ Y§iRgha Pispeeific HB%IU”LS@?F"”'%P'”E“HQ m%m%?ftef%ﬁrd%@ thgynvention the

CUh¥enkibi afféReselvb@n SR afbs Rl donﬁiéré‘cpfanﬂBhéégﬂ%@fﬂc/monovaient bind-
techni ques to produce the humani sed antib

i NYSACISSrhe host cell may be cotransfect ed with the
two vectors of the invention, the first

A bispecific/multispecific binding member has a first binding domain capable of spe-
cifically recognising and binding a Streptococcus protein, in particular Pneumolysin,
whereas the other binding domain(s) may be used for other purposes:

In one embodiment at least one other binding domain is used for binding to a Strep-
tococcus protein, such as binding to another epitope on the same Streptococcus

protein as compared to the first binding domain. Thereby specificity for the Strepto-
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vector containing an operon encoding a |ight chain
derived pol ypeptide and the sec ond vector containing

wa@pooeperzon encodi ng a heavy chain derived pol ypepDKAd@5/000536

The two vectors contain differgnt sel ectable markers,

but ot herw se, apart fromthe anti body heavy and

I'i ght chain coding sequences, are preferabl o

| densci apeciasgnen beinsreased fearwellsaspogrsass of, avidiiyaf the binding mem-
expu.ession of the heavy and |ight chain pol ypeptides.

Alterna tively, a single vector may be used, the

vector including the sequences encodi ng both the |ight

%dm fhePQY B &S NE&Pfor spe-

o e o e R e o e (S 1P or spe

gecnimlln bmmgoa mewtrAalianheellhsgeh @sealhuaseéucqllo ltds ;@f@grged fat the at

al bih ARG MoRiairt [R€ N Béhﬁwﬁ‘d BfiveAcell,
balgfgﬂre(#h l@ﬁéjsﬁ)gﬁl as sﬁgégrclsﬁcﬂﬁdﬂ@ In ntoQ veell, such as a

euRB¢apyts, @ ®ErIophage, phimrhocye. a hasapfilic palh a,réil/cpr T egsinophilic

V"E‘+«%II ﬁile(glldglgﬁ) ﬂﬁé’r@gs&%fﬂe e op%p&ﬁ'cﬁ fing Aiéh ﬁ"}é‘?ﬁbe??n g tﬂé(r%bé’urfﬁ: method.

i nese hanster ovary ey be used
geﬂ@w anaynke ﬁ@@mwh@mubwstabésmwﬁwgh%ﬁ {eqet pﬂe/@ﬁteir&mdmg do-
s LA ST AMAES,  oan
neleifoquch agjaiprelgintsslesiastiee antef e ¢user,difierentition proteins (CD),
' ni}ﬁ%%}ﬂcgfér UU%W a?szcJ? ¥ AGR&thSd ﬂi’rgrcﬁiulclngq{%%@ﬁb%ﬂﬁﬂ)odles having

t echni ques. kew se, once produc humani zed

an@D%éP%@flCM l~‘?t drscribatintiDA; %5515430 Megamexelicaccor di ng

to standard procedures as described bel ow. Human

anti body framework In a nore preferred enbodi nent the

i A reffestor cell'aaseusadoheieli retarny A ibarne gpibwaich i pdeukocyte or a
Db RGcyHO By eRifik 26 8o L& dRbréssuyEBRc #RUEEGHYrs and t spe-

frgrrgv\or)ﬁé)r?d el..l ?tgl n th%abgntsl bOdICeS rh%%/tg rg agnr e%atrry out spe

de@jﬁféénf@ﬂn%mﬁorﬂfeﬁﬁr EXaBelfu SOy iEehamagePhagasninseiiophils, eosi-

antdphi9 HrfSym 'Ele“\m 9GbESHACS e FARINERL ific kill-
R e e ey

caihg pf ﬁ@gﬁr@llﬁ; @ﬁ@lp@SQnWmWIgeﬁﬁﬁm éth§y§ft>r@m>m%nt?n@fr theHmmune sys-

t he BHER IS Y 36 E8is BAGY LBGydnsOom t hese transgenic

m c?j:r?mmnlmzjed %ﬁ\nlst ﬁ&]tpﬁe antltt?gger%1 of interest are used

to produce hybridomas that secrete human mAbs with

Spﬁﬁhfahi‘seﬁqn‘tiﬂw'oby?érﬁé%o&p' topes froma human protein

(see, e.g., Wod et al. International Application WO

91/ 00906, Kucherl apati et al. PCT publication WD

914 Wﬁ%iv%é%@%%ﬂatﬁé t@hse heH-REMah ‘aﬁi! tﬁ‘:ldleéﬁell hGRhh RN, since the

92/ 03918; et al. International Application

9on@sluman (' f@rm@?"gepmpe%tmaaa elicitgounugt '¢seorseainghe -igdgdual to be

G g&fled.Fo élrmlﬁéte%r mlfn%ﬁfe M@tp%lﬂelﬁ? %@Eoc@ce&%tg%on human antibod-

Morrison, S. Proc. .
ies, it is deswable to englneer chlmerlc antlbody derlvatlves ie., "humanlzed" anti-

body molecules that combine the non-human Fab variable region binding determi-
nants with a human constant region (Fc). Such antibodies are characterized by
equivalent antigen specificity and affinity of the monoclonal and polyclonal antibod-
ies described above, and are less immunogenic when administered to humans, and
therefore more likely to be tolerated by the individual to be treated.

Accordingly, in one embodiment the binding member has a binding domain carried
on a humanised antibody framework, also called a humanised antibody.
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USA 8 1:6851-6855; Bruggeman et al. 1993 Year | munol
7:33-40; Tuaillon et al. 1993 PNAS 90: 3720-3724;

w®@ewgoerzan et al . 1991 Eur J | nmunol 21: 1323- 1B2BPK2005/000536

Such transgenic nmice are avai I%bl e from Abgeni x, Inc.,
Frenmont, Calif., and Medarex, Annandal e, N J. It
has been descri bed that the hormzygous del etion of the
anti body heavy-chain joining region (IH gene in
c hﬂ%&h.se@aﬁ?tgﬁfé@elré nﬁgéﬂéw&h@ﬁerﬁ%nﬁméé éom&.squb%hs derived
i nhibition of endogenous anti production. Transfer
of freme mm@mag@quannﬁée@lmﬁwedﬁmm A nparfeinay 2Afibody, such as a
SU&BeS@éWoH?eHUMEﬁiQétIdW % fsoailed "Meshibihg! dt (t.?[bR-qraftmg is a well-
production of human anti bodi es upon antlgen ch 9e
Se@stabgls@ed tgehdmisyior geducing the pargenogeaidity ofgaenooinial’ antibodies
£romxd the h
S@h 25% Z%X r}'o%%ﬁélc s%%@Qg(}’drrrﬁﬁnﬁ%ﬁy r@éla?njt), hl%éab;sﬁ}g he homology to a
| nfHIRD lmmuegglph@ys)and af%mmf@wo@dhelétacfa\{atlon\mf dh@ human immune
35St fﬂn%gghmahﬁg@ﬁn%d*ééoﬁbq IEeﬂI? MR Qﬁlb@@l@b Yr?ﬂ/hlch some
f rom phage- di spl ay braries (Hoogenboom et al
Mot DRBiegidues apd p\g)gglbl(yls@mg framewREK kesidyps arg sulm;qtuted by residues
Bi Pbm a%g%gé@s@e%?m Q&e%%@%mtlb\faféghan et al., Nature
Bi otech 14:309 (19 . Fragnments I n one enbodi nent of
the i nvention the b| nd| ng nenber is a fragnent of an
ang iis RPEYr iMp& iR %@t%uﬁﬁn%@&'a&ﬁﬁoﬁé@%tﬂﬁ ﬁlé@gﬁﬁw fRthé antigen
vari abl e region. Exanples of anti body fragnents
us@tdipthgr fayourablephieleginal Rrerasties. de aahigvadais Kesl. aregsding to a pre-

F(RBed retBhd fmdiiRAAERRbSdjes %F@bfépgféaje@ é%ééfss of analysis of the
anti bodi es produces two identical antigdgen bindin

f r ARt Seqpangesdanthe/arghs fGoagRRikal humaRized tm06uvg$ riging three-

an&lh@ﬁgloﬁélnﬂb@&s o e pRBstaPafEBlMEALed Eéquén%@éln‘ﬁﬂée dimensional
so-called for its ability to crystallize readi

elqugﬂ%lhmdeiﬁ FEFOTHRONY gKailpble qrrda@rﬁé‘ﬁtmltahgq thegg skilled in

t Wheast | @%ﬁpgté?%r[i@rah{sagﬂée@@acﬂaw@' \ﬁlhlcﬁrl%s‘i@l@@n@ @Splay probable
cross-1linking antigen, and a residual other fragnent

(m:reemdIn@nﬁ@ﬂ?ﬁe@prﬁwaﬁona&cﬁ&usﬁuaﬁapf selagipe rpRdigats immunoglobulin
' nQ%@ﬁcéﬂ kfsh of th@?@ﬂ:sﬁ@&d Mlt@%na%@gﬂf@hé f&lrole of certain

ant1 body nol ecul es, and mul rgjoem fic antibodies

f ofeisyes riprinarftneioninof ﬁafatjﬁe@ﬁ dafeh dMEWDPYERYIN: PegjeBResi-e., the
Fafhalfeys 8nfest@ies @bl fflerdeomeWisile o@'?l‘ié Qgﬁt‘jl&ﬁe' lﬂm‘id?\%blobuhn to

the anti body fragnents carry only a si

anping dis- aigen. n§ Bistveay; ﬁ&tﬁ%&%&ﬁ@nfhea%%% apl cAMPiRgd from the

bi l‘é@lp“&’nt Sk ¢I§R8@‘é6qt%%ﬂs g5 et ithe 88&%%nt%&)§ch5r9étenstlc such as
exanp em cal cross-1inking cysteine resi dues

i nPP@@ﬁ%‘éé%'ﬁtty fadheargat @nHigan(9f 'Strﬁ@"'VHeéf alfpugt) it is the CDR resi-
( Quidehatdirezt an(;ﬁ?%ga sub@fanﬁéllytlﬂﬁ%egcé ahfigdiisindlhg t he VL

of an sckFv (Pack and Pl uckthun, 1992), or through t he
hi nge cysteine residues of Fab's (Carter et al.

1983& -method for humanising MAbs related to production of chimeric antibodies in
which an antigen binding site comprising the complete variable domains of one anti-
body are fused to constant domains derived from a second antibody, preferably a
human antibody. Methods for carrying out such chimerisation procedures are for
example described in EP-A-0 120 694 (Celltech Limited), EP-A-0 125 023 (Genen-
tech Inc.), EP-A-0 171 496 (Res. Dev. Corp. Japan), EP-A-0173494 (Stanford Uni-
versity) and EP-A-0 194 276 (Celltech Limited). A more complex form of humanisa-
tion of an antibody involves the re-design of the variable region domain so that the
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Preferred anti body fragnents retain sone or essenti al
all the ability of an antibody to selectively binding

WOWak/022$0 ant i gen or receptor. Sone preferred PCHDRRIVSH00536

are de fined as follows: (1) F%b is the fragnent that
contai ns a nonoval ent anti gen-1i ndi ng fragment of an

anti body nolecule. A Fab fragment can be produced by

di geispiagidssoneiiivling hatriontumanvntihodhiinding pie apraipieoRated into the
yi f heavy

¢ oot of el Ao B8 ofp RReL R, 15095

nol ecul e and can be obt ai ned by treating whol e

ggf@{ggﬁ?m%éaﬁﬁ%@g% tPp eemqn@m.sﬁ ttﬁ?ﬁﬁdé Qy¥n§!rethod ca-

and portion o
c heabile ofrmlacmlatrla@a*r@m@tm@ DEPR efealhyaan @ntlbq%wth a CDR de-

rm.l.@a a%hﬁdrﬁaﬁgvrbr%ggl ggeré Sdtag&meﬁ%bmélrhég Wrﬁmgy be used to

t he a tion e car oxi%n
t e@rﬁpar@sth@fhwneé\laﬁ@lawlb@wais of thalpresenti invaniien UdiknigaterieApplication

orG 1B86YSA &I Bn M THE MRys? tth@%ﬁ( chisn& Hl@rglsoékpre(s%)y incorpo-
SRR B he ebehis IRy

ragnent of an ant
obnaéﬁdmdrefgremmahie ﬂi@mmcﬁEéR%mav bGdgplquwtmorehwﬁ@ CDRs using

pe@@oﬂu%ét@%@g?ﬁ% t%ggﬁtg%%ér%%g%g'o%gggfeﬁgﬁ tﬁeze*a?npﬁes below.
d| suI f| de bonds. (4) Fv is the mnimm anti body

?é trreom MSePaRPEry o %é&%ggﬁnnv&ﬁlea era;I bé’ hade as

b|nd|n |s regli on” consi sts

on@esmsbwlram bﬂ@é ewplgn@tw@rmlw vES latbn@nla%ﬁmntﬂpqdreswf the present
ti t glfrohg{b MEbssV L dinmer). It is
mﬂ? Ir|“é)ﬂco i ggéogplk%cﬁ&f d t he té{r eessCDRs of each
variabl e domai n interact to define an antigen bi ndi ng
SI u t tai

ol RS bl SRy ghtetllucs. SnfifREssion vector containing an
specidpeiEn ylﬂn @ PN& Wﬁb@ﬁjyncqqme%ﬁntlmﬂynh%vmqli!@mem which the
vari aihgs dpgRen ?Tﬂﬁmﬂ\@bf)rtleﬁs @f"thg"\/aﬁgﬁ’@rdo?'ﬁé'?tg fr‘éme\hork region that

three CDRs speci for an an tigen) has the abilit
tor @f@gq?qtzrédamet@mrﬁﬂtlmw fg@@ing apwadﬁfgrar%ﬂe&quofm a non-human

af fi |
bR T v A 1 b8 kB8 g r ded o

si nglaehwhan imanredeiin(therepy prodyeing Hesivepiorof the invention;
genetically engineered nol ecul e containing the

variable region of the light chain, the variable

r ep) cwnsfucting, ey Hepverniendl tephnigeas. W ApseRsibVectyioFgtaining an

peptiderd \Wﬂ?% NA @eg@éh% lehabdidg B%ﬁﬂ)le’?ﬁ&ﬂé@ BV light chain in

nmol ecul e. Suc S n hai n antl bodi es are al so
r ef erwhieh the QQRSS'Tr”ng’@hCWm"ﬁaIFRPmQﬂS ofsthe vagaplpsisgain framework

frag "FEQIBﬁ thé?%ﬁ regu it to r@f’éu Yok layBsdy Hﬁdlﬁ%‘/&h@&ﬁcny are derived
conprises a pti er between the
from a non human |mmunoglobulm and the remaining parts of the antibody
chain are derived from a human immunoglobulin, thereby producing the vector

of the invention;

(c) transfecting the expression vectors into a host cell by conventional techniques to
produce the transfected host cell of the invention; and

(d) culturing the transfected cell by conventional techniques to produce the human-

ised antibody of the invention.
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VL domai ns that enables the sFv to formthe desired
structure for antigen binding. The anti body fragnments

wa@ewe/ehizng to the invention nmay be produced i NnPE@NPK2005/000536

sui tabl e manner known to the person skilled in the
art. Several m crobial expres§$%n systens have al ready
been devel oped for producing active anti body
fragnents e.g. the pro duction of Fab in various

o8BI A B 5Pt F88 Vi 9bnghfP B GHEon, o e

( Heeotdrtcontgining an op@es encadiog amghtfc'chammerived@@lypan@i@sand the sec-

gg@@ﬁ%ﬁ%kﬁﬁg ndg%ﬁan pro e‘:f1 ﬁ%%%%?%jﬁmﬁ’e@%pﬁde' The

al twer vesitdry osigist @fﬁ@eofawl@éablelrrwkare,l lyuttntigawise, 2payt from the anti-

f oﬁcg}fﬁ%a@i%fu@ o'l@q ?mt eqH%n?co%ng‘ &e}?@%arbﬂélpgrétléé?ltﬂ? ensure, as

19!92)a$ possitze, %quabamfessmrebf the hgaviaansLiight chaingolypeplides. Alterna-

oA e VePich 257 B BRI i udti, ! REfenp Encoding

Falboth theTlight laod éevbedvy d“@rnrmiymdﬁa\w'@mdm @tquamces for the light
19 ' dt
Ao AL R A rEIREHRRLS0oh AShooaRACBERE o O

(hybri doma, rryel oma, CHO . The fragnents can be

ProaiG 9[ R UE@(? tCe re§§th’: aI%r_eabé:'ﬁtlb@G?I lof Hféniﬁl/én?ﬁlohtmmﬁe either a

been s own t enet
| i bdaterial neléstucﬂreas Es@‘aﬂcw colif ¢ree<ewaéyqi@|qeﬁeb1t w@cular a mammal-

[ [

| BNERLaYR el SRR ORb Itk R o dth e FElome gl o g Cninese
ashaoster brary pelemay be used.ates to an i sol ated nucleic

acid nol ecul e encoding at |east a part of the binding

menber as defined above. In one enbodi nent the nucleic

acTie igeheralimethmds dale whigh| thg hectoisioh thenihvaniisinnenay be constructed,
nu& %f&?tﬂﬁ'rﬁetﬁg&o%gﬁlréd tf@??@ﬁuc@@ﬁﬁé“lﬂos-ﬂ&%ll toY‘%é“?ﬁ%@c!y% and culture

cl e Separate or

i nmthme requitedite pa@:mertm eomoeiy abpre omantion fspraseeh host cells are
apQIH: %}Aé# E@%ﬂﬁlqﬁgg YSihhise, cQ?rrédL&gd ! t‘ﬁ% Hu%é'n?ie@tdn%odles of
to antibo ments the nudclelc aci ecul e

enth@devetnlhen W@ulb@ mvirifield agcarding & Stam@mcedd@gﬁdi@ﬁ@ﬂbﬁd below.

t he design of the binding nenber, thismay al so be

rel evant for sonme | arger binding nenbers. The nucleic
acHomawl andiblodyifeamewsork abl y a DNA sequence, nore

preferably a DNA sequence conprising in its up stream

end regul atory elenments pronoting the expression of
t hin dimoete pegfereathembediment the inveotien wlaies tp arbindingl reemier, wherein

a%h%:}gﬁcﬂnq H?n"ﬁam%kaﬁ%hl éﬁjb%o\ﬁgfr‘aﬂ]e Pk, le whgrem the anti-

he invention relates to nucl eot | de
sebediestaver  grcatas d@gcﬁgappfdmmnglaph@e @qéquences than do humanised anti-

bodies.

Human mAb antibodies directed against human proteins can be generated using
transgenic mice carrying the complete human immune system rather than the
mouse system. Splenocytes from these transgenic mice immunized with the antigen
of interest are used to produce hybridomas that secrete human mAbs with specific
affinities for epitopes from a human protein (see, e.g., Wood et al. International
Application WO 91/00906, Kucherlapati et al. PCT publication WO 91/10741,
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i) a polynucleotide conprising a sequence sel ected
fromthe nucl eoti de sequence of Exanple 6, a

w@elogieeieot i de encodi ng a bi ndi ng nmenber conpPCEDKQ005/000536

one or nore of the am no acid sequence selected from

the group of SEQ ID NO 3, 4,18%r 13, ii) a

pol ynucl eoti de encodi ng a fragnent of a pol ypeptide

eriontded) by qmolryemaﬂicmat iAqbeBcdtﬂ:)n Wk ro2/8948i &af/r eigakrnternational

AT BT LB Al iec oy sBRto BBty recn. L L o

capatdst Nhtue miana’g 75‘63 étt MmeilsgntS laretaait ﬂQﬁﬂnPrquaéi Acad. Sci.

> B igebiteelss, BhRBoRBHNA & CI6E b idt inrlind 75Ad hiflon et al

or1993dHeAS 901&720@724 fBruggejnametFahe’lﬂﬁollileﬁrrwnal B1:h3RN326).
domai n conprising a predeterm ned sequence, such as

SEQ ID NO 3, 4, 12 or 13, iii) a polynucleotide, the

c ddquhenansgenig rsice anaavdilablei fodm H’;blgehidj nes Fuerdent, Calif., and Meda-

| nrregé,ﬂsg ?«nﬁé’&dalé 'I\P‘?Sﬂ h%gtg egg i ﬁgﬁ% hﬂ%o?%qcﬂ%fdeﬂﬁlgn of the

enco
dedritibedy heavymh)a;n Jom)ngaregloh ylﬂﬂ)gbe@tn dmemrpmd gémyline mutant mice

leotid nee.. whi '
nfErEB: oA R S brlPofRRCHIBAEY bodyon, Transter of the
artyunodn gérm-linesimramebdidielic gapé emeyirasychsgaremiheohuigntmicg will re-
Sg%:L%{tqH%e %dﬂgﬁo &q*hdg{é\éﬁé}ftlb?@eg (\:ﬁ}bé# %@’iiiegllu%ﬂénéeg es%e e. 8 Jako-
abmoxits ebial. h@rooolfrtatlvécactarsqmelrlsmﬁﬂl 2550 (4893, Jakohowits et al., Nature

g?%@e%a%#% ggéé%‘r}d%ruéba‘rnl?\SnﬁaéTealve%é’F in Tr'%?num ﬁ%B g993 and

i se nucl eot1 de sequence
| aﬂ)woshleeteat m@‘sa 0512 @EéZ)ahmanantlen@e@ ean plgothgederived from

ngﬁﬂ %tecdl |&C¢Mo%gerl1t§bo\‘1‘?'ét noj WUI ﬁé?%gh %ééle(1991); Marks et

host cel T’ conp
nuail el. cl\/la)tl Elohomﬁ:iﬁ1e59Ys (Mﬁ),né’augﬂhﬂn.'eet 2, sbaturg Biotech 14:309
Q@géaon relates to a cell line engineered to express
di ng nmenber as defined above, this cell line
for exanpl e being a hybridoma of a nurine | ynpho cyte
an ' rtalised cell line. The cell line may be
an€ra &‘%"ﬁg})e cell line, however the cell line P3 is
preferred. In another enbodinent a CHO cell line is

PI'& one embodiment of the invention the binding member is a fragment of an anti-
body, preferably an antigen binding fragment or a variable region. Examples of anti-
body fragments useful with the present invention include Fab, Fab', F(ab') ; and Fv
fragments. Papain digestion of antibodies produces two identical antigen binding
fragments, called the Fab fragment, each with a single antigen binding site, and a
residual "Fc" fragment, so-called for its ability to crystallize readily. Pepsin treatment
yields an F(ab") ; fragment that has two antigen binding fragments which are capable
of cross-linking antigen, and a residual other fragment (which is termed pFc'). Addi-
tional fragments can include diabodies, linear antibodies, single-chain antibody

molecules, and multispecific antibodies formed from antibody fragments.

The antibody fragments Fab, Fv and scFv differ from whole antibodies in that the
antibody fragments carry only a single antigen-binding site. Recombinant fragments
with two binding sites have been made in several ways, for example, by chemical



10

15

20

25

30

ferred. Purification of binding nmenbers After
production the binding nmenbers according to the

wo pwesrizon are preferably puri fied. The net hoRICDDK2005/000536

purification used is dependent upon several factors
including the purity required, 3% he source of the

anti body, the intended use for the antibody, the

sp@@ﬁet&nhirm ahtystteing eesidieis boidydusad ap thed Geerninush ef theadld of an Fv
of ipo t [

Of (it i OIoAND: aVAEIE-IARiARLr BAeY ! o FROQLAORA Pluck

Y, e su ads of the Ant bo dy

cotent99enalr threugio the hifgepeysteing negidpes 9bl'eqhs ({esster et al., 1992).
conpri sing anti bodies include precipitation and col um
chromat ography and are well known to one of skill in
t herefrirad andiRpivfragments retaiol sediener essential 8l e ability of an antibody to
fi

coTraveRtindiT A StGB1 2 Fe Bl Rk bieRrodhadrbry are de
IliM@Wﬁ%ﬂmﬁwmsed The nethod of purifying an anti body
wi th an antiimunogl obulin antibody can be either a
single purification procedure or a sequentia
pu(vT();fﬁabaiﬁ itien frpgoeridthaiecontainsh s deonsivaishh ghtigearhinding fragment of an
sequ cat )
our i %ﬂg%ﬁyorﬂlﬂ%?%lg A Ijagnfra??r?e }'\Eéns tbé gpdd&rclta? bgrb‘fq%%ubn‘of Wfole anti
pr oc &ady avithtthe earyme papain o ypétam irdadtilighbehainl abg agportion of one
si nglga@nthdiymunogl obul i n anti body. Non-specifically
bound nol ecul’'es are renoved in awash step and the
speC|f|caIIy bound nol ecul es are specifically el uted.

t
F@g? Iet@g fa;Jr%egﬁ:?g h%‘ﬁb?d}/r RIOREERUERS cd'Be %Hn‘?ébdbfy treating

anti 1 mmunogl obul i

ant i bo@e andrpdy yaty pensi, |fqllowedrlmr reeueion) tsyigidean @ﬁﬁwwht chain

in a C i
are SE@C%F'? &FPf tﬂgﬁjﬁg\@ﬁ h%fllﬁ g ﬁgﬂnt%fgr om t?]rlgq# ?&Heoeﬁer antibody
ant i ingiecuy)| ketbuiragments dlﬁf@dﬁromfabﬁeaﬂnw&by tf@aaddwoncm adew resi-

to a
o Sd%g%:% &Cegﬁrbo%}fjg@ﬂms%wn Heﬁ%%@?‘g%meﬁﬁnam mcludnw one or
st ep, MAAGYtRnEs ﬁem the eatibagydingedeanecul es are

specifically eluted. In a pre ferred enbodi nent, the
antibody is s entially purified by a first and

equ
seoritatiht i thngﬁ@gmnbaimn @niipadybibal carebe cakiaingd bhtieqéing whole
rou | C | bi
g %nﬁ@cgﬁfl ﬁfghr‘tﬂ%%ﬂzgﬁl% 6@@\&%%@1&’( &b%@&l‘}érft r%@uét?én Fb), is a

heavy an tant i ons. conmon

used direermddwe fFapufracmerds helg towtw%vﬁwv wsu}ﬁlderban@sgr aphy

in which the an tibody to be purified is bound by

protein A protein G or by an antiinmunogl obulin

ant4) ryds theaminimem amtibady fragmentt thaf @qnt@'mf areampata ghijgen recogni-

whi chyoh Sctn}ﬁfﬂ n%rkggg’iw T‘h% ?Bﬁ %OR&S dn'n@r bhéhePhday 'a%d one light

t he speci he ant | to 1ts respective
ant i ggﬁm wanaplardqrmﬁn ma fight, rpmrq:wiamgaasqnﬁtrpnémcvwmer) Itisin

i ncl ydl Ren@ydPhieRbf the ek of achRAHERE i®hnain interact to define
an antigen binding site on the surface of the Vy -V | dimer. Collectively, the six
CDRs confer antigen binding specificity to the antibody. However, even a single
variable domain (or half of an Fv comprising only three CDRs specific for an an-
tigen) has the ability to recognize and bind antigen, although at a lower affinity
than the entire binding site.
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purification procedure may be used, wherein the
bi specific anti body conprising two or nore vari abl e

waoeloraion10 s specifically bound to a first anti PEnDEa@S/000536

then to a second antigen. In an alternative
enbodi ment, a bispecific anti b%?bly conprising two or
nor e variable regions is purified by sequenti al _
pulni cﬁriecqnbcaﬂimbyt efgbe ipféseat Inyettiondhe @ntitrsdyaa e siogly chainzntibody
fifpg

{: %f%%ﬂ a'sna g?'eﬁeluE&@ i) neg}e?a}ﬁgtgl&olﬁtsgr{i’tgﬂ% Ihg variable region
maoﬂq’rbel Ilght qzham ftm Ngrlme aeglcprboﬂighevhe[ahy ahain, Ilnked by a suitable poly—

I -

STPHETRRS) A4 GERaTEN %Y Sk B e S o crin ans
pr badietuare. al%tdfﬁfw @fassismgleecrandFﬁ eaqieinit"jaaitibody fragments. Gener-

pu a
DB YE2H) BNSRnd ke SIRADp ey oo e Vi o
pr ¥t ddueins thatenahles Bl to fgrpiettnefde@md ytrmﬁdorbantlaen binding.

singl e antiimunogl obulin anti body. Non-specifically

bound nol ecul es are renoved in a wash step and the .
spébe Antdmdy jragoments aasbesting t@sthaliryesmrinav bglargdugedtirdny suitable
In t

o Bl B e P B PR svstoms
anhé\tsoalseady @nens gevelopechior prcmimlnq agtivecantibedy érragmleeme@dthe pro-
| Ny GRS @beﬁ véar[ﬁ‘astﬂb%tss%ﬁ% fa]'sC@lI Lo {@%‘t‘t@fj 2} 4888 Sskerra and

are specifica uant om
f i Peickthum,i Tﬁ@@n@gﬂabaﬂ aln 1962), lyeesst H@r\fllﬁefﬁ %pé@%)n ead [the filamen-

boynd | Ca‘ﬁ?@é’rg%n kmggss%@% yn @@%@hgg)Seeﬂ— lagscrlrt])ed The

non- spe 'es are reno In a was
st egsombingnt rbr@t%rpweldsurm Hielsg abernaiiveraysiems ean ke eelatively high (1-2 g/l

S pﬁn‘? 'F%g R eYedetb%gﬁen;% %rﬁlc ’%Fgéee&fgﬁ Gofi rﬂ P@H 'c@ﬁ‘ %mmfyhf@rmentatlon

I'S sequen
seeem Gadﬁlt et-alm’iﬁﬁag oo It |3I |ﬁW@n|BVQjo@19 §|@¢Lé& ‘emq/ |rf@ﬁF@fhen yeast in

gr félr'rmeﬁt%gss{l-%rw[fg eﬁfal 3%8820%0‘3?5@"@85‘] r?orS'Q‘;’r‘fél@.;r‘l B?Htélﬁ BN ab and

heav al’n constant re
pr éfrregllrfedFetmﬁoncrmderma mefeementersdilyyssoger abal, |1§|9Byand such pro-

?b{;foﬁqs K’/X chi ea@%on%ﬁecﬁ?&%gleaiﬁnbob e &fhﬁl Bmmalian cells

yse rom the group consi Sting
an(hYbbdﬂre& nyelehased@)fical Iy bind the heavy chain
constant region of 1gG and |ight chain constant

regi ons of kappa and | anbda. In an even nore preferred
enﬁb@ufr@ementam hetoroduerd rasgf A1RuPT As dvisi, ot pddigorally it has been

[ .
s polifh HEPRVHIEE PRfREEREI Gy Rkl lh SRl Eae i ol poly
kapmldadlﬂkfkrawb@h comibinption is knomstas@nsscfMe present
invention also describes a diagnostic system

preferably in kit form for assayln for the presence
of Issiated nucteie acid malegulefvastordrosticeBpt ococcus pneuno

In one aspect the invention relates to an isolated nucleic acid molecule encoding at
least a part of the binding member as defined above. In one embodiment the nucleic
acid molecule encodes a light chain and another nucleic acid encodes a heavy
chain. The two nucleic acid molecule may be separate or they may be fused into
one nucleic acid molecule, optionally spaced apart by a linker sequence. In particu-
lar in relation to antibody fragments the nucleic acid molecule may encode the whole

binding member; however, dependent on the design of the binding member, this
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niae, in a biological sanple where it is desirable to
detect the presence, and pref erably the anmount, of

whawbeei2a0 i N a sanpl e according to the di agnospPCT/DK2005/000536

met hods descri bed herein. The di agnostic system

includes, in an anount suffici®nt to performat |east

one as say, a binding nenber conposition according to

t heapales eBdtreleare idrisdme Iprgek Badblgym@abers SEmanadieit ycid molecule is

P e GREY 1S P slPe iRl 0hA e S obE BMBrtg D ts ue-
exdtreant end Irégulbtsgngéments drohptifid tedegaessdian of thehbiading member

bl ood,, pl . . Pack d ref to th f
o LBE It RATFF 208 molettls ioa0gee ne FortaBl piastic
(e.g., polyethylene, polypropylene or polycarbonate),

Po cg:brqwlf]q‘i;'{'t ig%ggbe%mh@q%‘é@ﬁ%g&?%ﬁoﬂ%lg%g'ggqﬂPc‘u’Y‘yrt\uhéle%ﬁde selected
i rfegntheogroud borssisthgrof ex anpl e, a package can be a

glass vial used to contain mlligramquantities of a

con tenpl ated | abel | ed bi ndi ng nenber preparation, or

it cén be aapaotyrarckotitie rcopipsitimgvee Iseqtencehsalécted drooy tremnucleotide
quantities of a cggtempjll a6ted bi ndi ng nmenber has been

oper at i vePPFIETFPREHETPE®: |inked so as to be capabl e

of binding a ligand."lInstructions for use" typically

i ncl ude a tanaqgi bl e.expressi on,descri bi a t
Concontr oA EEleB BAERHe A oREREMRBH S FalEREFH or more of
such as t liee aminatacideseuencd seletted dagetie groap sbRPQEDINO 3, 4,12
be adm xed ?ai nt enance tinme periods for

reagent/sé’ﬁﬁ 'e adm xtures, tenperature, buffer
conditions and the |like. A diagnostic systemof the

present invention preferahl I i ncl S

Phdi Tat i g PREATedias Ehc A & ﬁ%%q‘&ﬁngfd?h%&¥%e?%§%i%1°°ded by
of a bi ndipplynudestidesi), ehamiresaid ragmanini ng a bi ndi ng

menber conpl exed with the preselected Iigand. Any

| abel or indicating nmeans can be linked to or

i ncor por atagdisi capableeofprieesgesing @nyargigpt iadks, being phaggmised by the
particle that. i.s used i di ostic nethod. Such

| abel s are tﬂawgg?%r@%er@éﬁ ?R‘?(gﬂm in clinical

di agnostic chem stry. The | abeling nmeans can be a
fluorescent |abelin Nt X 1. cal.l ' . t Q. . .
ant i bodi e?t) or CSR??'%%R@Q%W I%Gt%{I V(fﬁtgg &r%ﬁ'&x?’ﬁgﬁr%qglg S |c<)jramnt|gen 'S
a fl uor ochr oaso pdyre) sdldrdively dydhaibiefling member of ii), and/or

i mmunof | uorescent tracer. Suitable fluorescent

| abel i ng agents are fluorochrones such as fluorescein
i socyanat &) (G sulfdtardiathg sigiilar orstogierdinding afijii tdEneubrolysin as

di nmet hyl am ne- 1- napht hal en |.f.onyl Lori (
t et ramet hyl rﬁ&d‘éﬂ%‘i&"r‘%& ﬁ%i‘@&}%ﬁ%taep%ﬁﬁ%%ﬁ‘?d é%/a'ﬂg%a such as
i ssam ne, r8BAADING 3820 sulPhonyl chloride (RB 200
SCO)
iii) a polynucleotide, the complementary strand of which hybridizes under

stringent conditions, with a polynucleotide as defined in any of i), ii), iii),
and encodes a polypeptide as defined in iii),

iv) a polynucleotide comprising a nucleotide sequence which is degenerate
to the nucleotide sequence of a polynucleotide as defined in any of i) —

iv),



10

15

20

25

30

35

and the like. A description of inmunofluorescence
anal ysis techniques is found in Deluca,

wO bovaoz2iio uor escence Anal ysis", in Antibody AsPer/DEI05/000536

Marchal onis, et al., eds., John Wley & Sons, Ltd.,
pp. 189-231 (1982), which is itrcorporated herein by
reference. In preferred enbodi nents, the indicating
group is an enzyne, such as horseradi sh peroxi dase
( such cases
V\hﬂeﬂr%)e}h? %EM%%mgﬁ?ﬁddoﬁjf |B %33 QJ nlﬁaeoeld;a an enzynme such
as HRP or glucose oxidase, additi onal reagents are
r r
em@ mg?‘.%"ﬁ@?ggéﬁtg% :t %has Jr@%ﬂsﬁ'lg fﬁ%enﬂ} t !aglgarﬁglecule as
r ed?@@ﬁ(ﬂ gbe\s ejtimgr qneciegioe pﬁwrmrodﬁg@ac@ecvrdwp@e rram nggleic acids in the
0 7
T R e, it AR oBrnod i regu
2, lates &g exgr @$31Qr80féh¢1§nﬂq9éh ?ﬂb@@ﬂdwi the narlsigl efCW@'ea'dF«d)
(ABTS) Radi oactive el enents are al so useful |abeling
ents and are used illustratively herein. An
3@r¥pt angtherazfipsraibelinvegtieyetates & a hesidied zoniprieing|tegrawaleic acid
thﬁ&le&ﬁl@%%ﬁﬂ@d@%vfeay em ssions. El enments which
hensel ves emt gamma rays, such as 124 1, 125 i 128 |
132 | and 51 Cr re present one class o f gamma ray
ETAISS | {RE TR/EARME | [d18tes B dicaghe gﬁg.ﬁé&ge% e Biing member
groups. Particu preferre ot her gro
ofasydsdingf abab%lthﬁgteﬁﬂamorwémwo@@n@aéwbﬁd@ﬂ@ o€ B raginglympho-
C,cyiBathd aﬂ%goﬂ@%eﬁ%em' B! £k Ealem%eh‘é?%g tsuitable cell line, how-
posi trons. ositrons so em gamma rays
updar é'?(ﬁt@ﬁ'hi"é? Swistrielerree.t Wo@i@ﬂp@feﬁéfégﬁdlmﬁn’t acCH@iael|mg is pre-
bggyeq Al so useful is a beta emtter, such as 111
indiumor 3 H The |inking of Iabels, i.e., labeling
of , pol ypeptides and proteins or phage is well known
| rpl}rhfca@,% of HihdingHhénkérs Proteins can be | abelled by
met abol i ¢ incorporation of radioi sotope-containing
am no acids provided as a conponent in the culture ne

d'Afor Egﬁﬁrctl&?fheeéﬁ@dﬁpé ?nerT@%H 5&ofdindo the W@Htloﬁgl@/ﬁ@%erably puri-

ni ques of protein conjugatio

orf'eéoT'be mqeglqd)mfwgﬂpaa@ﬂ uged sdepaneant ypan seyesal é@ctgrﬁencludmg the
p?%fdrlhﬁwq@frbé( tﬁ@@duﬁfébéfeche %%ﬁbo{ﬁ”ch@ﬁﬁéﬂqe% us%Ufro?"f‘I‘?éaémtlbody, the

| nunol

( meoes nmwm theéantlaody WES prastised, t@eg@pyss@wh@ J.agsuqdy and, when
anfe %t?bod?@é a n%?roclﬂ)né%tlg% th-g‘seub@lagg BPRLI MtiSYHL €8

can al so rnclude a specific binding agent, preferably
as a

Any suitable conventional methods of purifying polypeptides comprising antibodies
include precipitation and column chromatography and are well known to one of skill
in the purification arts, including cross-flow filtration, ammonium sulphate precipita-
tion, affinity column chromatography, gel electrophoresis and the like may be used.

The method of purifying an antibody with an anti-immunoglobulin antibody can be
either a single purification procedure or a sequential purification procedure. Methods
of single and sequential purification are well known to those in the purification arts.
In a single-step purification procedure, the antibody is specifically bound by a single
anti-immunoglobulin antibody. Non-specifically bound molecules are removed in a
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separate package. A "specific binding agent" is a
nol ecul ar entity capable of selectively binding a

whewdiongiomenber speci es of the present inventiPOT/DK2@5/000536

conpl ex con taining such a species, but is not itself

a bi ndi ng nenber of the preses® invention. Exenplary
specific binding agents are anti body nol ecul es,

c orgshestenangthet spieniically bauad meokculdshere spécifiGlly iuvtedidn a sequen-

protein_.A. and the |ike, Preferabl : | flyC ) .
D gt PR e PBoRy Re R e ko, @ frst ant
t Hamwpglobelin astiode seort-s@Esifipaltyt baafrdandecgéseare temoved in a wash

preferr enbodi.ments, the specific bindi N,
et 68 BoRBOLE ikt A s Gy B AR g gt rom
a tapdiest fanti-imimaotiogipbaliye antidddgtis itteemspedfabliyl bedhd tche second anti-

o i | d . i fvi _
- mpiobii fRioty B RBisPLoEl bpthd BRI, o seoved in o
giw?jﬁhpg_e%gmrr:ie ;h'nesss;mm?:;i)‘ﬁ:lallyﬁgomndspplﬁic_blrc]aeaarmspbbiﬂcﬁlhygeluthé. In a pre-
i fyi , . , ,
2 Pt EBR RN S Elphtfis ARL LR P ant
ki itrsnusioglobelipnetisody selected iflom tenglepusesisiing &f antibodies which

e U AR BB ] 27! oot

enzyne-| i nked i nmunosor bent assay that enpl oys an

2 RRenRl B e 29 MfhickRdh Bty RARSRaBBAEAR in which the an-

anitbogy aem b fpurifiée isaboundt byoprotein Anpicdein Goebean ant-immunoglobulin

sanmpl e .and i.,s readi Dl sen
el e e SRR SRR S el hpoun o ose
of oft $dil jor treeart, is ke spedfic biadingeofdhe fankleetyt to #s sespedtive antigen.
matrix to forma solid support that conprises a

package in the sub ject diagnostic systens. A reagent .
| Sintpapticidrlfyr @irfyingd nuwtispesifit,iiocluding abidpgcifid sotipadyoa sequential

from.an. agueou ' . . S . O .

ot PGSR rETESS o Y BREHERg oS S boc comaping two
beousiet varablead@naies lis kpemificatyobaundste astiist ariigenrandhiben to a sec-
art %Er%gn% | ary adsorption neth ods are descri bed

heP™ eful solid matrices are also well known in
the art. Such materials are water insoluble and

SRS BRI P BT AR, OB AR of v vr

( Pregyiomis asvayrifie. by, $equagtial gsidficdticndy spécifieslly dindingethe antibody to a

bead bout. 1 Jm.c ) LI L] '
ai cedianm et RebRrinBspad p sebdfel ilbebh gseppnd purfica
Chticragtep. 111.; polyvinyl chloride, polystyrene,
cross-1linked polyacrylam de, nitrocellul ose- or

nyl on- based webs such as sheets, strips or paddles; or
The method of purifying an antibody with an anti-immunoglobulin antibody can be

either a single purification procedure or a sequential purification procedure. Methods
of single and sequential purification are well known to those in the purification arts.
In a single-step purification procedure, the antibody is specifically bound by a single
anti-immunoglobulin antibody. Non-specifically bound molecules are removed in a
wash step and the specifically bound molecules are specifically eluted. In a sequen-
tial purification procedure, the antibody is specifically bound to a first anti-immuno-
globulin antibody, non-specifically bound molecules are removed in a wash step,
and the specifically bound molecules are specifically eluted. The eluant from the first
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tubes, plates or the wells of a mcrotiter plate such
as those nmade from pol ystyrene or pol yvinyl chl ori de.

wadb@eloendi ng nmenber species, |abelled specifi cPGI/DE200V3/000536

agent or anplifying reagent of any diagnostic system

descri bed herein can be provi in solution, as a

liquid dispersion or as a substantially dry power,

e. anti-imimurioglophiin Bntebdyds thenpeaificalye bowell ta at$asgndr@ati-émmuno-

' S%Ig&a nél%fri]%gy ggl‘?e %B@é@@c.ﬁc@g%%%?trﬁm%aﬂ ?la%) A%SY‘?" din a wash

S uspipp;,randsﬁhe hpasﬂqahye bbtsfobmeledelss ardomiacrhcalimluheér InA preerred em-

an 0 f

se%oaoﬁrgge ;hc%gﬁt%ogg é; g%(iue%‘?igl !)l?t’ﬂle? %%gjﬁgs gn% S%1‘[1 )l/mmuno-

syglokutin dDitihguostededribhioitis gitip qznnssém of m/témliee rwhighsgpecifically

gf@ég%@%} Sﬁ%}@{t'c&% gcﬁ%?%t 'F%{B\%dﬁ? 29h f%r% ég?(:eg'(:%ﬂb&nﬁent the

I namgivotly aﬁmue&;uaﬂemuuﬁ@t bys fpmemdmcaed anWmah¢gJobulln antibody

prgez%g%d Frﬁv‘é‘tﬁ?l h@r? g?ﬁ%lstﬁ%n&l ﬁtlﬁ‘gég‘ig g)hﬂ:?ll %’petck@tgljy blnd the heavy

d| et somtpd refjisr ablg Coandllight ctiain cassteoﬁ reyeds W kﬁopa and lambda.

o B 95066 Vi Bty o g N S Ao ot i oo

onlecﬂeld rfctirm thengrnbie corgistingfaf raeﬁ%mwhlcb Ssa¢lf¢baﬂy binggthe dight chain
t ers bound to said

bi %%ggqnég?egg%%n%?gp%ﬁere etecting or diagnosing the

di sease or disorder. The bound bi ndi ng nmenbers may be

g?b%%g iEhdifsadirectly or indirectly, to the ampunt

reptococcus in the sanple. Those skilled in

Lhe art will understand that there are nunerous well
n
?H\% pPelsERt‘ @%ntlgb %gs%g%técg?gﬁ mselﬁbé%flé:%tygféﬁﬁj Lcigﬁ'@[)dbﬂ/ in ki J form, for

t oagsayimgafar mmurasgncreeafzsrzrentom@ua,cm pavtie darafitsepipcoccus pneumo-
re e I i I S 3

Jw?g in e'f Bio Jéﬁa?%gk %2@3 daerge 3 écg P?‘b Sresérr%é and pref:
t herabtyvtbmarrmmnt of hactee@ in & sRmete. acgardingute th@td@g@gétmmgthods de-

IB%H‘E%&{WOUS protocols, either conpetitive or
nonconpetl can be enpl oyed in perform ng an assay

met hod of this invention. Binding conditions are those

thafe '&E:gﬂgﬂgzrk i In RBg- |H'dﬁdérﬁ&£§gfﬂ&'ehy to¥erfdi at least one as-

recep e con I'trons | nc errper ature range
of sabcalhmddnq wefbetiegnpesiticdeanchigingde theapissrnidnratipajeferably as

of a%?ﬁ’%ﬂ’% ae?y %%kgg@dqr%aagnt', 9 fond hreRihbly YREYARLCHSPRr use.

abou

The biological sample can be a tissue, tissue extract, fluid sample or body fluid

sample, such as blood, plasma or serum.

Packaged refers to the use of a solid matrix or material such as glass, plastic (e.g.,
polyethylene, polypropylene or polycarbonate), paper, foil and the like capable of
holding within fixed limits a binding member of the present invention. Thus, for ex-
ample, a package can be a glass vial used to contain milligram quantities of a con-
templated labelled binding member preparation, or it can be a microtiter plate well to
which microgram quantities of a contemplated binding member has been operatively
affixed, i.e., linked so as to be capable of binding a ligand.
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distilled water to that of about one nolar sodium
chloride. The detecting step can be directed, as is

waowedoe/oknomn i n the i munol ogi cal arts, to eithPCT/DK005/000536

conpl ex or the binding reagent (the receptor conponent
of the conplex). Thus, a secorfdary binding reagent
such as an anti body specific for the receptor nay be
utilized. Alternatively, the conplex may be detectabl e

b tsden 54 ek ated 2EhEe SRERRL astBlAfy iR reagent

casmcentngiioh e ot beseatd asgay hecthabpdramets enth bs theneelative amounts

conplex. A _furthe net.h

o rsirany o le BRI nBEh R b ' agpntisamole
e rduimoiktoesy, tephpdratuse, bnifenrtonditiohand ‘dnss!rkbi nk |igand,
thereby form ng an aggregation of nultiple |Iigands and
pol ypepti des, producing a precipitable aggregate. This
ebdiignesitc systenonpthe pidsent mvemtonverklerdahoaio siuded s lgbel or indi-

[ ne precipi t ' ' '

B8 P58, b o 2B P BRI 5 GAIRLI8EAr Bimper con
comimirgj 4 biodingfmérnber dompdaxe evithttioe Praseieateliligdinthg

adm xture under binding conditions, followed by a

separation step to isolate the forrred bi ndi ng
c oy lekelsor nTcyq:ntmglnhgansmolb@thnbed tcsordecwpiteste@ntexpressed poly-

centrlfu at.ion t.o )
¢ eB SRR B HALEL R0 £ R ERE P SRR re e
i nekhvsatvesll-krivsvrpin elinieal deagobstichaheprigigel ected |igand to

be detected. Pharmaceutical conpositions In a

preferred aspect the present invention contenpl ates .
ph*ammmumg oadans cxaposs at flusnsscastelabelifitoagent dbati giemgjcallyebinds to

22%1 Io% Sa'ﬁﬁé&}%%ﬁh%%?ﬁéﬁ%&%@ﬁ%ﬁ - ol %rffm?&lﬁpdnq@kdye) that is

resen cont a
pha&useﬂubgnmahéﬂuot&slcemtaﬂﬂoer cuitabler flucmengt\hkalbekmg agents are fluoro-

he? BW%QS?U?E%% ffﬁgr Celgll&)% Q%tgﬁmrflﬁe%%fsbﬁ%yante (FITC), 5-

rse n-as an act
[ n@nmmmmeJ1nnaphﬁ19ﬁresuléahybniﬂ0mﬂmﬂ)ﬂNS@héetramethylrhodamlne iso-

DO DSELb RO TR el O THIBRRY Enlther e 200 50
puamrbﬂ&sllkwrﬂ descriptiat opimrpasdlupestendenahatysisatechaipueseis found in
égﬁ;gciaga {A &Iﬁor%gge% % Aﬁ'ﬁ/s‘snvlﬁq\tnltl%dj’ Ré ?t'l%% tl\f‘l’ar@haloms et al.,

MPoSI

b| ads. ngothMey &a&omtef_idnem aBe\z& (ﬂ%?é whlelﬁeermedrporated herein by
enb drlemg t the pharmaceutical conposition conprises at

| eSSt di fferent binding nenbers as defined above

|n order to increase the effect of the treatnent. As

%reggr%d ém%&ﬁm%ﬁ{snﬁne |ﬁ&8§tnﬁcgq'85;j) FsaéA Xn%@ee %tuelt?lagnhorseradish

0gi Ca erab
perOX|dase (HRP), glucose oxidase, or the like. In such cases where the principal

indicating group is an enzyme such as HRP or glucose oxidase, additional reagents
are required to visualize the fact that a receptor-ligand complex (immunoreactant)
has formed. Such additional reagents for HRP include hydrogen peroxide and an
oxidation dye precursor such as diaminobenzidine. An additional reagent useful with
glucose oxidase is 2,2'-amino-di-(3-ethyl-benzthiazoline-G-sulfonic acid) (ABTS).

Radioactive elements are also useful labeling agents and are used illustratively
herein. An exemplary radiolabeling agent is a radioactive element that produces



and grammatical variations thereof, as they refer to
conpositions, carriers, diluents and reagents, are
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are capa ble of adm nistration to or upon a human
wi t hout the production of unde®d rabl e physi ol ogi cal
ef fects such as nausea, dizziness, gastric upset and 0
t hgarhink @ay FhéssfunepEleatantawiith awqmmmcambwmma rays, such as " |,
Comppsist|i @R t51 £ -
cc dlpsperse 1,bAR EPRLALIS BAL s 1P L AMLRY St S8RbRcing ra
Tygibeciive yelarett indiogivgi groarss Pazrte:utarlgmmfeu‘e@ss & brAnather group of
| nlhsee%lEf%e%ﬁﬂ%é%rar%sthbéﬁglé\b%eﬁgl Hchosn @ 181F5|@Ebsélﬁ13'N which
aguUeous of non-aqueous; however, sol1d fdrns’'sult e
f othemsklves @mit positospeEr®si posirorisnsd ieqifiayl pradyee tg@miga rays upon
ca . I a I ;
&\c%!uﬁ%r?\%ltﬁ%%%f} ﬁéjereellgrﬁ é’ﬂe %p rﬁ&lcsgc?]bogeﬂlrsnﬁ )l(%gfulpﬁ 3 beta emitter,
exmqblaesnf snaibimedr *dil.e pharnaceutical ly ac ceptable and
conpatible with the active ingredient and in anounts
suitable for use in the therapeutic nethods descri bed
heTlee inkirguoftlale!s iexdaiaqﬁ'litmo‘s palypsptides anst argiéies onphageris well
sa e I
#bdlqv\'znﬁ p ?’gé(néﬁf'f@r'%% e Er% tel dv?éa}}%bolab& eddtg)emHaESIlcqﬂgorporatlon of
C orqdmdtmnmcozmmnmg rarrammammnovun@ anasonfpoaaRt inithe gulture me-

N L e
ef higues ofgmetein efnjudadion ot cmllmm@r@mh@mlvatq;ﬁ g&unctional groups are
| ncﬁ%éeﬁpql%aﬁg NROS Iedy! e?gmgfe M]Fénpéa%g?lnél 'S%é{ﬁcﬁ‘tJ' unoI Vol.

arnaceut | accepta sal t
co&ﬁ@pplnf’s?' 231@1%5)1 Romivall ﬁhaje@uot@%h i %18%376%(1&3% a@dM% Pat. No.
in I4§ge, Bhe acid addition salts (formed with the free
am no-groups of the polypeptide) that are formed with
i norgani ¢ acids such as, for exanple, hydrochloric or

h . -
PLREDRgPb et alne O HALoRSOAR bRl ing Sl rsy o
f r eepacatelpercidgey Adspecitabinding agerd” idérmoleaular @ity capable of selec-

ool SRE PG ZaR R RSy o e HEpmaTintHion gra complex con-
s utamnag sleahi & sipeaiess bakis ingbifpel @yqlm'm@errther nﬁmﬁ)ﬂr%ﬁenh@ventlon

e
knbagments thareal 6. a@eespraiaiy Aoand inguike. Rrgfarablithe spesific binding
- dg}&%rlt%lrﬁjg%? Hﬁdﬁ]@tr{{é%%}s‘s Eagé wheR it gpé‘aeé‘r@tp‘?éée%lt 8s b&rtof a

I'on I've |n ents an
contraplexa buffer such as sodi um phosphate at
physi ol ogi cal pH val ue, physiol ogical saline or both,
such as phosphate-buffered saline. Still further,
aq irepreferedranmbadiments, thespedific bindieg agen iplabeligk Hewever, when the

dhaHnu R&tl leHthe agent is

cnP5er8Ris ytenfihgbaed 2 shusie ARy dhelTURALE; SRt The ag

gI Wokally used as an amplifying means or reagent. In these embodlments the la-
belled specific binding agent is capable of specifically binding the amplifying means
when the amplifying means is bound to a reagent species-containing complex.

The diagnostic kits of the present invention can be used in an "ELISA" format to
detect the quantity of a preselected ligand in a fluid sample. "ELISA" refers to an

enzyme-linked immunosorbent assay that employs an antibody or antigen bound to
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and ot her solutes. Liquid conpositions can al so
contain liquid phases in addition to and to the exclu

wa@k@n/oof21wat er . Exenpl ary of such additional |PCUD&2005/000536

phases are glycerin, vegetable oils such as cottonseed

oil, organic esters such as et‘hoyl ol eate, and

wat er-oi | enul sions. A pharmaceutical conposition

c oasalichshasetAngoam gnaendrentigsh errenzpmeswitipody conjugate to detect and

in 4 tynl el - : tor@ i i i

peg Rl e ALl 4o IR IR % TS s u i Hpplcavle to
cotiipesesenbmethaddei ght percent is a ratio by weight of

anti body to total conposition. Thus, for exanple, 0.1

wei ght percent is 0.1 grans of antibody per 100 grans

of Thust &1 saraerpawedinnts, Eninding errmless céthropregeritiseention gan be af-
e 000 f-0L01B AR td forfh 5‘@9“0%]@6@ tR4t JOHrEBS %LHdcksg}l in the sub-
conposi tion conprising an antibody of the Invention,

t hiechaisinogiesisteres.ng used for i munot herapy of a

di sease or disorder associated with Streptococcus, in

par ticular Streptococcus pneunoni ae, such as

pnduaageand s typisalyaffixed 4na solipsnairix by mdeerotiony fraanex aAgeous me-
0 T _ . . '
prLFEThoBE? ol fioRgs BF ARG AfiP(S (RORYE ad piheptides can
i nbepsebihat ateavelsknawn tethase siifedainheartngxerspiBer agsorption meth-

defihgd AR HRFeihhe production of a pharmaceuti cal
conposition for t%e treatnment of a di sease or disorder
associated with Streptococcus, in particular

St UE&&PMQ%&&E@@QF@QE@W&S 2R RO HHTNICA materials .are water in-
p The pha

nEnlngltls_and Sepsis. rnaceptlcal conp03|t|on
ma§oldle eng énclude; the jcrpssdinked dextrasraviaitalleidndgy the trgdempik SEPHA-

ot PEX#H)‘WPha Bitie THenhéM IQ&M%N‘?\Q);%@Q@%; beads of polysty-
b- ['1ns and

act ans, cepna Qsporlns, P n]pl > I .
anfenediepde sbalds! migien &r abaeid ISundimaiens ifrdigstemanaieh!a grom Abbott

fgﬁéﬁoratﬁHgoﬁQom ﬁgg%@,‘g% 8%'9\;8;6}[' %@fgﬂ&‘%po@fsﬂ%ﬁb cr%lsrsilinked poly-

actors, for exanp he kKit-in-p
magcrilemidse ditfogellulesen of AYieigsedwefsetich s shpeisepidpapepaddies; or

adebQ'é,_Sélét@E oPthe st &iﬁﬁ@it%ﬁ $18e RAN BRGIEL R8de from polystyrene

conposition may inclu i ndi ng nenber accordi ng

t oot priyMimWakifriden i n conbi nation with the Streptococcus
protein Pneunolysin, in particular as a vaccine. It

has been found that by conbining the binding nmenber

actoe 8indtpotoemher spRMAES; labelled spedfiecbipging @pant or amplifying reagent
P e . . l ) . _ h
codbr oy Bbstl METHESELD0 LB ER pEDrRISR soluton. as a laui
Pneigheisipnian agldosidbstariiplly feypavwerdes., irolyppRilizesiciorphthere the indi-

thegy SArf3 i?QE_‘é I %S Re i‘?@zﬁﬁ@§ S 2td Sarf Hi8o bETHERded in a sepa-

system by the binding nenber. . o
rate package of a system. A solid support such as the before-described microtiter
plate and one or more buffers can also be included as separately packaged ele-

ments in this diagnostic assay system.
Diagnostic methods
The present invention also contemplates various assay methods for determining the

presence, and preferably amount, of a Streptococcus, in particular Streptococcus
pneumoniae, typically present in a biological sample.
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I n anot her enbodi nent, the antibody according to the
invention is conbined with anot her anti body agai nst

w@emepaedccus pneunoni ae, such as anot her PCT/DK2005/000536

anti - Pneunol ysi n anti body, for exanpl e a

non- haenol yti c anti - Pneunol yS|Ah anti body. The anti body

according to the invention may al so be an anti-PsaA

anti body as de scri bed in International patent

a 4 ;
p@édoﬁﬂﬁqg?l? thE Pr n%er L ngéé‘gt%?lye%(?& t%za Eﬂﬁ{datﬁesed&enté | ln nt'?]‘i)%ﬁosmg a

ar(@sqsa@mqr@imogder @segaidted with l?eeumechus trearhiseyidgalecaneprising

their high affinity and specificity. Accordingly, the

bind ing nenbers can be used i mmunot herapeutically

t owaPERYIdNGIR bivlpgicabsarpls diogesaid gslbiduat ed wit h

Str epH@RGGE Kast drid Biading Fiher St Hgfﬂ]{e‘a%%‘% ﬁé]egwgﬂﬁ:gu?a‘?sample

SUCh as pneunoni a, nmeningitis and Sepsl s.

" i rdatschRg bipding intanbeys beynd iommprlﬁgncakgamr&% therely detecting or
her ey, thnﬁé"EHeUd?st@%r\ﬁ'lstbe he bi nding menbers of the
| nventl on denotes both prophylactic as well as
t herapeutic adm nistration. Thus, the binding nenbers
caméoso@mrbma%%sﬁhbe& mbgh;é &&e&@B'&rﬂ&ﬁdirébt r&rehd&&uy, fo the
| essen the kel 1 hood or severity of
aoﬁﬁ‘wrgtoéﬁ@cﬁtfwtwﬁwﬂéh%ﬁr@@gy evi denci ng act | ve
i nfection, or adm nistered to patients at risk of
infection The dosa e raﬁges for the adm nistration of

t h@%prﬁai"ﬁ@ imtheat $ilonderanch ek o a6 BUMAGYE Wellrkgewn clinical
sti@ cﬁérﬁﬂh‘(} %réc’é@ur@@srr'\ WRRne hiegih ré‘ad’@?ﬂt Sﬂ’gﬁﬁﬁvention can be

synp ons of the” di sease are aneliorated

| i yeeditp &S T inding ceachian perduebwiaepe amelEt mlaf;es te e arpeunt of the

ag%a% lid a\%@8MpIeMThils, WHie 33EBm Fa‘P}V‘Qéédy%ethé@é(a@%s%m&f‘ﬁereln the
the disease in the pati ent and Can be determ ned by

ori@VQﬂ*'OQI@ net sodimited. art. The dosage can be adjusted by

the indi vidual physician in the event of any

conplication. A therapeutically effective amount of an

bi YaTioNg hedsrpeenays anki Pmegeareys Aratacotsy siteen ¢ampgiitive or noncom-

anRitfie, Ran BRLRAEISH BB &g mg&a@%tﬂbébﬁp%dnvéhuen
physi ol'ogically tolerable cohposition Is sufficient to
achi eve a plasma concentration of fromabout 0.1 mcro

grﬂﬁalﬁﬂbndﬂ%ns@rb hihdslettRAt rﬁmﬂ)alr{ fHeEPiEQHJ b%@ﬁ’lgrﬁlfumy of the receptor.
preferably from about 1 out

usﬂmswoaélams igClige mtemsﬁrﬁttéa r@nqef@ra@ﬁtﬂ @to 5@1 éegrégagéntlgrade

Ma\fa‘i'ué‘ Fé?l@b%ﬁ%but% 10 @Pefﬂﬁgaﬂ R)nﬁpﬁkgng?rpgargﬂé lﬁ‘!ébm about that of
eragpiqréroma out O. kg to about 20

%‘ﬂ"s@ %Ff}?tf’?@hﬁué@@%fn r§oﬁym@lqr@eabout 2o
ng/ kg, in one or nore dose admi nistrations daily, for

one or several days. _ . _ .
The detecting step can be directed, as is well known in the immunological arts, to

either the complex or the binding reagent (the receptor component of the complex).
Thus, a secondary binding reagent such as an antibody specific for the receptor
may be utilized.

Alternatively, the complex may be detectable by virtue of having used a labelled
receptor molecule, thereby making the complex labelled. Detection in this case
comprises detecting the label present in the complex.
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The bi ndi ng nmenbers of the invention can be
adm ni stered parenterally by injectionor by gradua

wo pdoas2omo over tine. Al though the infection mapChBK2005/000536

system c and there fore nost often treated by

i ntravenous adm ni stration of armaceuti cal conposi

tions, other tissues and delivery neans are

contenpl ated where there is a likelihood that

t aA@@&HéFQiI&?@nUS@@H\%tHUd%aJ @tﬁ?é fhd H\UﬂlVE%ﬁéﬁBf Q%ln‘aL éqﬂh@mber com-

di sease. Thus, anti bodi es of the iInvention
adhAsHiostafiong esahasimentaf s myardwnatg arossrliat digang thereby forming an

| Nadpagditioh dreabitiyle lIg%hB@%H&Cp‘é Ebﬁ{degs'ﬁgﬁ%ﬁﬁgeé’g%cﬁpltable aggre-

|ntracaV|ty t ransder mal *, can

pedate His pibadimest lsm@perwwagwewnowo nmib@d& &iginune precipi-
cofatiéh. NTHRY e%b@ﬂﬂ%n@&o@?mﬁhgfstéﬁy Sf écﬂ?‘ﬁ? 'a"é‘arﬁé@ with a binding

conventi onal adm ni ered 1 ntravenous
i ﬂ“@@P%HO@PO%U%Pf thip dweniiesy taefasm @lb@dmm@drrwwe 'yndiet binding

do&ﬁldlt%@ r\‘oH@\ﬁ&j bf}‘ of Sp8FRBR RtdPtoBisHBR I'F‘I?CfSHﬁéoC&hdmg complexes.

np03|t|on of present I nvention re
ph%%'@éb/l isolgfian: ﬁe@@omi'%f!?dsw eaitiifagationuei filsationdesageve the ag-

f Ogﬁre?é@ TROAPHRCEIMRRFD THal 6re§é?1%%’f B' gaco%pﬁéi@sgﬁ&'lbé}@ the pres-

uan ¥of active material calcu to produce t
de%qqeé?(ﬁ Rereaplesied doardtede qettﬁcé%ﬁsom ation with the

required diluent; i.e., carrier, or vehicle. The

therapeut| ¢ net hod may further i ncl ude the use of a

ki Eharmasgpticalcarapesiidnabove. Passi ve i mune

pr ot ectl on The binding nmenbers may be particul ar

useful or passive inmune protection, whereby the

biAdA R %rﬁﬁgé?p%émer%is% investion epiaMetatenBaTBIageUtisal composi-
ThynBiugeiunbr 'E%‘Bﬁgfnf; ﬁi‘?é’th@?ap%\dﬁ’& M@%rﬁ‘)@s 'd@s&lﬂ)e@%?éﬂn Fharmaceutical

described in he result of the assa
dFResitiene of tthﬁapregaraﬁ Iﬂveawp@tcpaﬁairba PRygiplagicaly ¢ carrier to-

t QX@HQSMW&UI@B&W&HWS;J&%SW%M% I%Hh%byﬁé dEBQbed-herein, dissolved
pneunoni ae infection in mce and thus induction o

pa¥ispersathieecinAstascagtive mg&e@lemeln miipferTpd emhedingsnt, the phar-
ThRadititaedntRRioh WP RS itimUnBgehil WhBhI RmisiaRrdetoUs ﬁﬁlméﬁ' individ-

vaccines to stinulate an inmunol ogi cal response iIn
e tRErRRRUtE PUERASERSHNIFSSAUAPIUJRASA S 19 IRBYRPeAN rrrwwune response.
exanpl e being a nouse, dog, cat, sw ne, horse, bovine

etc. and preferably a human bei ng. Such an response
ey RAspaet iedneaniion r%!ﬁtepﬁemaymaﬁelétw@bwm@osmon comprising at

aﬂéé@%éﬂﬁndlﬁ%&ﬂ%r% @Bﬁh@@taﬁgv@gﬁ'anﬁr‘eférlté% é}ﬂﬁécﬁﬁehtcthe phar-

epi t opes of e invention can inhib Pneu nol yS

£ PRSP £OTPOSIEPT SemPrsE A oashtva HierANLaRd o6 rmambers as defined
f WHohein BBk &AACE e the effect of the treatment.

As used herein, the terms "pharmaceutically acceptable”, "physiologically tolerable"
and grammatical variations thereof, as they refer to compositions, carriers, diluents
and reagents, are used interchangeably and represent that the materials are capa-
ble of administration to or upon a human without the production of undesirable

physiological effects such as nausea, dizziness, gastric upset and the like.

The preparation of a pharmacological composition that contains active ingredients
dissolved or dispersed therein is well understood in the art. Typically such composi-
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prophyl actic treatnment and infection caused by S.
pneunoni ae. Pneunol ysin peptide In an aspect the

w0 povefozizom rel ates to a Pneunol ysin peptide coP@T/DER6I1G/000536

an epitope recogni sed by a blndlng menber according to

the invention. Preferably the 4Bneunol ysin peptide,

fragnment or variants preferably conprise an amno acid

setmaueran:@ prabandd B edieriy irfEsabIes Mhét7as BBl 20lutiGls 0B syspensions,
33, 34 SI n { r

C LRl SR TR OHy EvER ST oS BuRBR of S8 ok blighensions.

adn tiquid 486 tofus8Een lkIBoN® fdréparkd. rTHeamreparetlQrdeah alge be emulsified.

fragnents and variants of the Pneunol ysin peptide

consi sting of amno acid 1-436 of SEQ ID NO 11, this

i mmweﬁngagdremt sarchaerprixesi with axdipientaciyhictbare4@girmaceutically ac-

Irmdfgﬁ %g%@%‘% @%%f%tl\]fqoggé%geg?%ng ME: ériTﬂBuOﬁté’ §hl'fbb‘?esfor use in

t hiae Hmapﬂu&nsmetp@qs diesd:ebexbmpnems Sumtylm excipieats 206, fznsexample wa-

f’,gt% }tﬁ rgeOf pfﬁﬁu [yé o Ha Hrg ﬂfh' I,kgdangycoﬁj{f)%céh@nm&%of. In addi-

defdnn# dieaised)dh® Icongmpesntlmm caretattaionminor amnumta of ﬁgnﬁy@’y substances
SRR BLRTINDE ASRAt B Rl AP BASAE apbiAGTRD fwhich en-

an a acid seq ueﬁce
|dmtceftlheaeffdmyivéi%@sloﬁ')tmmve lr@&dla@, 30, 3 1, 32, 33,
34, 35 or 36. It is pre ferred that the Pneunolysin
peptide is constituted by at the nost 100, such as 80,
60T héﬂwarﬁ@peti’t&:,al 26mpdstiar ofsthe mrmnlmvamhqmocaitlﬂdlgde pharmaceuti-

Xaélg %rg%;epp( 2Pl aa@é &f ﬁr trﬁ%qultoré%g? ttﬁl%elﬁglﬁcimla%aggkaﬂg %Eéeg)gable salts
30mcl4@e tH@0pcidBaqdition salhsr(foasediwﬂh thesrecl 90inargroensaaitiss polypeptide)
T
or r1<820|d§'her Eneturmtgeym achepats desgicrigyrtape, o@edelis and the like. Salts

é){rg {N@%g’g ﬁ%? g%rrt}‘égg %?&%s%f n\% g.'(:ogl}élr]cgénc\:/%@ %H“ﬁo} 'Wases such
acasqrfdn emm;ﬂetmlumvmtassumncanmelufmmlﬂlm @d f%me mydromgies and
Lg;%crﬁg?%?wngibgggg %U’ggprgé ¥ ntegfr éﬁ%x AnXhitee Zoéﬂa)?&%m%rethanol, his-

i cal Ci pi eht
c atidines psoaairtehartchthedike.i ve agent preferably acceptable
for admnistration to humans. Exanpl es of such
exci pients, carriers and nethods of formrulation may be
f oBhyklcﬂog;callwrtolaeahlengaruarssaré’hmﬂ kaowoin thel ars&ixempiasy of liquid carri-

VBB 4 30 R PRS0 soBl o R G o e act
ef fngrtdients ackrivatest omcord@in asludler sustpas sedigmsphaisphate at physiologi-
acg rpcﬂ vglu physiological saline or both, such as phosphate-buffered saline. Still

further, aqueous carriers can contain more than one buffer salt, as well as salts such
as sodium and potassium chlorides, dextrose, propylene glycol, polyethylene glycol

and other solutes.
Liquid compositions can also contain liquid phases in addition to and to the exclu-
sion of water. Exemplary of such additional liquid phases are glycerin, vegetable oils

such as cottonseed oil, organic esters such as ethyl oleate, and water-oil emulsions.

A pharmaceutical composition contains a binding member of the present invention,
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the invention contain an effective anmount of a
Pneunol ysi n pol ypeptide or an anal og there of. Vaccine

W@ 0vp03%i210 ons according to the invention nmay bRCT/DK2005/000536

adm ni stered to an individual in therapeutically

ef fective amounts. The effecti4/e anount may vary

according to a variety of factors such as the

i ngpivallyuad ‘amounndi bi least Oeli whiyht peertnaf adibodyOphemeight of total
fagtors inclu

f

clude the node of, adn ni,stratj.on . ,

aeghRet MGl aris Tishy Ao vPiobh ESiePh he iy Whid ot antioay to
c opfad ebinpositoru Skfus) for @xamipir, Apeukight peeent iscd.ddjrags of antibody
sti mﬁl ti nl_a an [mrune r.esrf)onse. To obtain vacci nes or
i nffty 8@@#‘1"7‘ 380%@'{'%%%0 't may be required to combine
t he Pneunol ysin peptide or anal og nol ecules with
vari ous terials such as. adjuvants,. i Loyl .
o een g reteaftr s Beutod sy RiRRrad TR o Ranacout
t heal eampositorcanmposirtg amartiboey bithe énviehiors pecimedicaimentraing used
response. .Such adjuyants nmay be an d ;
coﬁBW@f"ﬂ%tﬁ%rﬁp%&? vV %ﬁaséfc}re%?or%]r&%o@%@ﬁ/gﬁwpgtrrg%tﬁcoccus, n par
s ktidulze Btiepidcbeciargneuroniaex sughl & mecmond), meaintgdiscana sgpsis, com-
be of m neral, hacterial., .plan t het | , .
or PGS ot gz a8 anp s Mgt 45 T oBhud WA 2 physioiog:
Adgally aoteptatde cdrribe sel ected from the group consi sting
of: AIK(SO 4)2, AINa(SO 4)2, AINH4 (SO4) , silica,

alum AI(OH)3, Ca3 (PX)2, kaolin, carbon, alum num
hyBurthdaneiere, ther iavgritiodirglafesitddiss use of a binding member as defined above

N-acetyl -nuranyl.-L-t ny.l - D-| .. ' - .
B AT AT ORGP R RO RELRE (B PO iscase o
116i8ardenlassodiaée withdStreptasoacos,- in I\,m)icu_lar Streptococc_us pneumoniae,
mgféy%&n%éﬁ%fagmléhﬂg%@gnaI%ebg,lg_gI ut am nyl - L- al ani ne- 2-
gl ycer o- 3- hydr oxphosphor y! oxy) - et hyl am ne (CGP 19835A,
also referred.to as MIPPE | 2| + N 0 i
Sl B RRE DSt oo A be B AR ihéfyfng &h anto
andtid hgentasiuahuas deiibioticsi sedexsted frofnuHiantprhs, piegphAlosporins, penicilins
Freund' s l.et e Adjuv F S e )
e T Bk AR R M e ARAETALBh s o
exkinpd, eintepfetons) Groavil fpcibre, Al @cintdd GO oD GWMIdIBF. The Kit-in-part
Mycobact erium .t uber ' N
coronepaseeTiRba Bhiupb 3R AL
menbers of the genus Brucella, |iposones or other
lipid emul sions, Titers i . g
PO P B LR polmaer Y g, B BindiRg frember ac
c hobrénattoxhenindemtiondt icombindith dih itheaSiremecoccPSprotein Pneumolysin,
derivatives, syntheti t L . .
o YR, et 1B e B Baffbinfitie tincing member
adpeocadihg td theeinbardiondethctheledieamEneiseaydimrihe fremunising properties
9€8F {haet c':oonQbir?afltion product is better than for the protein Pneumolysin alone. This
may be due to the fact that the protein Pneumolysin is presented to the immune

system by the binding member.

In another embodiment, the antibody according to the invention is combined with
another antibody against Streptococcus pneumoniae, such as another anti-Pneumo-
lysin antibody, for example a non-haemolytic anti-Pneumolysin antibody.
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anti bodies in | aboratory animals, such as nouse, rats
and rabbits. In such setting the tol erance of side

we@pdoemo21216 rat her high as the main aimis to OPCEDR2@5/000536

strong anti body response. For use and for approval

for use in pharmaceuticals, af® especially for use in
humans it is required that the conponents of the

v el asrelbodyrposcbrtiingrta trhmmk/erdlongnaWalsadjemamtj -Paak antihddy as de-

char.ac [ i s furt requl

coniBe B B rtonh defentabbitRle! 67 R FPa@ 02,1 on,

such as granulona abscesses or fever In a preferred
odi ne t vacci ne conposition is suitable for

ad eﬁ?%‘?‘f‘bﬂ"&ﬁ"? a human subject, thus a preferred

adj uvant are SU|tabIe for adm nistration to a hunman

L { h LC.: i .
s Rl LRI 2O o R KB BT s
al thenapeutin metlmdbajueno fireishibla bémitg ehd spetificitymAlcedrdingly, the bind-
o A, B3R AR RR S o ordl B sgpse or dorcer
enagsstiate)d, wilbBtreppacocdlsedh papionlian)StirepBGRCELEBASBR/MOoniae, such as

oil-in-water e |.SI nophosphoryl lipid A (MPL) +
QI B {59 q;‘?'D.SL'gﬂf;)\nd | SA-720 (stabilised water

in oil emulsion), Adjuvant 65 (cont a| ni ng peanut oil,

n t%%mgﬁ]rﬁgl &ﬁé %H&ﬂ%aﬁy" %Eém 8 a%? u@&?)w?reﬁl ﬁlconjunc‘uon
adwuuvm dindingc meabers pb thenimgertioni tienvied hoth prpobydadlc as well as
¢ eGlBind ASATRRE bbb RBR, PESIBRLAA LM b0l o o
sa@sckmamsnanni otdepitalesgesutbh likalihobd bed/peseve)ity gclispase.iageninistered

sy'i‘?t l?"‘l g)aqrseagﬁ ?dem% ﬁg)gg{)] rgﬁaz{n' %?%H%ﬁist%%gﬁy’p%tgerﬁg)‘%t risk of

( MRiecttoM Phl ei cell wall skel eton) AGP (RC-529

(synthetic acylated nonosaccharide)), DC_chol

(l'i poidal immnostinulators able to self organise into

| i Plos dosse, ra@g@am tbda iagmihistratien iof she bieYling@p@nhersi dfghe invention

[ ﬁ%{&ﬁﬂ%‘% a W %%dbﬁ»gsth%: 88&@8”# ambvgr&u{;ré the ?ymptoms of the
t odiserse 4rd aamalioied wi thh likelinobd of infentipudaecasdd. éiftn@rally, the dos-

E P%o‘%&ﬂq’%ﬁf w%ﬁ’% %m% » g%gﬁn@f%tgrggsf thJ‘&f%&%ﬁn e patient and

vetarchedetetrnined by ok of plilt tni tbé e, The gmembdcm ariysted by the indi-
S 0GR PR AR OE AR phpiLeh, comPr! se one o

hal orminos ti conmponents. These
| nclude, without linmtation, rrurarryl di pept | de ( MDP) ;

(a ?‘éh%g%& C@%{: %w lraanlrt)gﬁ‘t! (?f '}%l l%lr%lllé%%:njrb%? mventlon |s typically

('t &m -avident oN—aatttsicy/I suu:brthauj\wmbdmmsjwu in a phyS|oIog|caIIy tolerable
composition is sufficient to achieve a plasma concentration of from about 0.1 micro-
gram (ug) per milliliter (ml) to about 100 pg/ml, preferably from about 1 pg/ml to
about 5 pg/ml, and usuailly about 5 pg/ml. Stated differently, the dosage can vary
from about 0.1 mg/kg to about 300 mg/kg, preferably from about 0.2 mg/kg to about
200 mg/kg, most preferably from about 0.5 mg/kg to about 20 mg/kg, in one or more

dose administrations daily, for one or several days.

The binding members of the invention can be administered parenterally by injection
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D-isogl utam ne (CG°P 11637, nor-NMDP) and
N-acetyl - nuranyl - L- al anyl - Di sogl ut am nyl -

wah2@banizne- 2- (1' - 2' - di pal m t oyl - sn- gl ycer o- 3- hpdr/DKy@h©00536

sphoryl oxy)- ethylam ne (CGP 19835A, MIP-PE),

di met hyl gl yci ne, tuftsin, and trehal ose dinycol ate.
monophosphoryl -lipid A (MPL), and fornyl-nethionine

c Nty gipdidp! irfusion pverdinae. AlbRUGHs the-infeetiay mp be|systeptieand there-
Sushy %W@Wﬁe%@ Wﬁf@ﬁ&ioﬁgléﬁmﬁétéﬁl & Eﬁa‘i’ma@étﬂf@l composi-

Chemi cal . (St. Lours I mmunoCh
Ret@@af%ther tisgees 9%@!@'iveﬂbmearm§re copiermkaiag M@ere&h@éﬁ isiaglikelihood

”ﬁMatb@rdé'ilﬁ? NfssuBARP eAGRNG |ayle§’§enﬁ'@p(?fqh% \ftlase ¥us, antibodies of
function a carrier can for exanple be to increase

t HBe yeatien san hsi atinisterpe pgeantaraliy, gcks @svnigavyenously, intraperito-
f IRGIENASarhfs RAHE sh@cdt%oﬁé\? em’érQ@é\ﬁty agdbetfalRf an?1 can be de-
i mmunogeni cji t to confer stability, to increase
b||k‘!?'i§*§gfb/eﬂe”§@i{tlc\m?§“s or to increase serumhal f-life.

The carrier may be any suitable carrier known to the

person skilled in the art. A carrier protein could be

buthe Rharmeceytieak ceMRasitieay Rentainingreinding eresaherrafifis invention are

SedoHVéerﬁélW %ﬁi&@é}e@%ﬁév@ﬁ‘&fsﬁf ra‘s"by |Hj@¥ﬂld?1eois§ UHdose, for exam-
bum n, human serum al bum n, g{%ho ul1n or

om B tarm [ yrik desgl when pses in dseferﬂsnc aphagprgeutieal composition of

| NRdbidieRl inRatidh trbferd® pcmys.&% dlsr&@tg Iua@é 5QRLY ad WBAPdosage for
the carrier mnmust be a physi ol o%dca y accept abl e

cdbe sebieglc ag Hpit éo'i‘fé'”ﬁlgn%ﬁ?dﬁ mm@ﬂaua%méctlve material calcu-
t QERAYS prddeb dnABESiRI RERHBEID SfdcPiCasoBiafiors With R Required dilu-
carriers in one enbodi nent of the invention.

Al @y gatRUitaryor VeRlear ri er may be dextrans for exanple
sepharose. I n an enbodinent the vaccine conposition

corrprl se a Pneunolysin p i de com pri si ng? an_am no .
aci® demprente m%t@ﬁtﬂumaséaurﬁv r dpiiiqeptiqouss of 2 kitdryparggas defined
3 gbo9s. 32. Vacci nes conprising peptides conprising an

am no acid sequence identified by SEQ ID NO 29, 30 or

3 1 are preferred. Especially preferred are peptides

C PEYsivE it pPdfeBiomci d sequence of 400-436, 422-436
or_425- 436 of pneunolysin as identi fied by SEQ I D NO
11They P'”ﬂ%‘gp?“@f@ef%dnqmg? Ramiicutar eyReBIl 8T pagsije ilgenyng protection,
CQ/W%tréBWEI%dbﬁMlngt rﬁe%eﬁ%ﬁltrﬁ%@g thé%ﬂoﬁ‘%faﬂ\eﬁ%lys‘ﬂrp The binding

20, 15 or such am no aci ds %
f UPeReer BaY B¢ evalkpied ip ﬁataS%qyeaanﬂﬁsﬁﬁwj@l E%W il d&hg Epsult of the

C CH%%)V Hé‘ﬁ'l@ﬁ‘st@feﬂhatt %@rﬂnﬂﬁﬁattloﬁ of §Ltﬁ1’ﬂjn?gs membky towkards Fheumolysin

0, or such as at |l east 100 am no
ac,m%bs Prqlwgawréwﬁlowcweﬁt PRPLERRNY ietiBRpbgTiee R thus induction of

C QIHREilS BnAbind ggﬁéct@ﬂ_e Pneunol ysin peptide identified
by SEQ ID NO 27, 28, 27, 30, 3 1, 32, 33, 34, 35 or

36. Vaccines conprising peptides identi fied by SEQ ID
NQActRe iditmuriOpfitedtidn are preferred. Especially

preferred are peptides ) _
The antigenic epitopes of the invention can be used as vaccines to stimulate an im-

munological response in a mammal directed against Pneumolysin, a mammal for
example being a mouse, dog, cat, swine, horse, bovine etc. and preferably a human
being. Such an response may include induction of Pneumolysin specific antibodies.
Antibodies directed against the antigenic epitopes of the invention can inhibit Pneu-
molysin function as described above, and immunisation may further be used for
prophylactic treatment and infection caused by S. pneumoniae.
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&scrlbe

conprising the am no acid sequences identified as AA
423- 438, 424-437, 425-436 or 426-436 of pneunvolysin as

wo d@ma2Ried by SEQ I D NO 11. A vacci ne conposi PCDDK2005/000536

capabl e of stinulating an i e response is

preferred. It is particularly televant that the

vacci ne conposition is capable of inducing an anti body
response upon adninistration Mostly preferred are

Vaﬁﬁhﬂﬁélg ? i nduci ng a Pneunol ysin inhibiting
response, uci ng the production of antibodies

calpanl aspeét t elmvanmqrtmlatevﬁetm a/Pneunaaysivpentige cemprising an epitope
P n

e DT, B o DR e ROS R REROMIRI Richy Blefttbly o Proumo
Prigsinpiptiden fraguent cirveriaeidivesferably dosnntine pa@MENe geid spguence
COBBArRLIEY St 5 NEPAE 26280.0, 89, 4183 DANAERY SBEMOBReifiysin

re in. ptlon of raw ngs

Fi RRitide BccEding ﬁ@thednmmn mepydie apentigefcongjaine of amﬂeo acid 1-436
an&f‘%@ﬂ@‘ﬁ F%%Btolﬁalgg&is Pé'-frag(r\rgms ano%%nts% PREuUmolysin

Pneunol ysi n

anpepida cpeasisingrs aoENtasid Adt38EHSES | @111 thiringlda® fragments
ac
Seéﬁ%%w&%gg?gﬁ% 'oVﬁioFb g@f&?&?ﬁﬂﬂﬁd‘&lcﬁ ‘?Oé 936 .of Pheumo-

An|V$ID Pﬁ&ﬂmfl%thEﬁdﬁtN@Héi hﬂ spedifip emppdicentst aﬁ‘rlegmlxsm pep-
S e norisE’ Gﬁﬁ&?éé\ﬁbﬁ Qﬂstd%?%oé 186 Bpﬁﬁéﬂﬁcg%uﬁ S9 MG/ by SEQ

of the varia heavy chain an

cohﬁap'N@n’énVaﬁaﬂty Oam@@lﬁgww Rneymelysingtepdfes meyype defined as
o hcf&ﬁé{g%des ifrk é’t‘idﬁ B BirldhFmeABer e BRSENSReSEqUENCES

arlab e |1 ght and heavy chain and the
conpl enmentarity determ ning regions of antibody 26-23C

2. Phe E‘\&H{i(ﬂysﬁrﬁ:péﬂﬁeuﬂgémémeor%ﬁ&%EFé‘?er%SI‘}lé%Hﬁ)%e 8h ahfi® acid

varil a and heavy chain and the COfT'p enentarit

desasiuanes ndgnmf@gmyrfsEféﬂD oty 29,801 3¢ 324, 337H$ 35 or 36. ttis pre-
S%H@H@P%? tlﬂJ Ienél}?ﬁcﬂilﬁﬁ? Qeﬁﬁieq§§8ﬁétlﬁﬁé’d bi‘aﬁﬁ@%s@ 1 80 SutChh as 80,

gure . Surviva |a ramfor m ce | nocul
Pn%QJ e 8@.cAPs 28nth @rrﬁulcb@aym antjeo geifls: [apy Bfrth@r E@ preferred that the

| NpeGTREy W Fﬁ.@%@y ERRE RS bpéﬂhéhég@ﬁ@rsubn agqebm%l af 40, 60,

Wit h pem Ci n and/or Pneunol ysin ant'i body (26-5F12)

evel), waskeh auatieastd OB eMino agideul a tion as descrl bed in
exanple 1. Figure 5. Antihaenolytic activity of

Pneunol ysin anti bodi es. The anti-haenol ytic activit

of INFEReaie EPEPAMSts tb@ﬁ@gmh/alnﬁ@ad%va@vamtwa@r@n@erttlﬁ@d by SEQ

ID NO 27, 29, 30, 31 or 32.

The Pneumolysin peptides may be used as antigenic epitopes capable of stimulat-
ing the immune system.

Vaccine composition

A vaccine composition according to the invention can be formulated according to
known methods such as by the admixture of one or more pharmaceutically
acceptable excipients or carriers with the active agent, preferably acceptable for
administration to humans. Examples of such excipients, carriers and methods of
formulation may be found e.g. in Remington's Pharmaceutical Sciences (Maack
Publishing Co, Easton, PA). To formulate a pharmaceutically acceptable
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inhibitory effect on Pneunolysin nedi ated |ysis of
erythrocytes as described in ex anple 3. Three

wa@niosloodies (26-5F12, 26-23C 2 and 22- 6E6) ar ePCT/DK2005/000536

particul ar effective. Figure %1Pepti des for epitope
mappi ng. An overview of the ami'no acid sequence

419-446 of Pneummol ysin and various pep tide sequences

f sromesitiop suiteipean gifestivg admintstriiennsiopsiompaaitipibil according to
ehhé . b d
e or C BHaR of R T R g 2P R S SR Bbfpentce oriap analog
exbeislas- 7 related to identification of the antibody
epitope. Figure 8 Isolation of 26-5F12 clones Figure

8A shows the total RNA isolated fromthe 26-5F12
hyM#gdacieraeMgisitions Fpeerding\tatae investiort may @@mﬂwﬁ?fﬁé’@ an
ofinfiGaY) it A SocfiEally Hakiive i Hrfdlt S,

P(IZ?Q pro dctsréak?e s?lgvvn |r|1 Iﬁ?‘h%ﬂé@ﬂé@%ﬁ\% (g}ﬁnTl rr]n ary
p(%fiCPrdV"@ toraayatiedr ordagters\ieck ap H@wlﬂdlfllﬁé@l' Stﬁﬂnﬁ@'OOdN@ﬁV SeX and

el DSt 8S)incilid HHE 8n gf. 26-23C2 cl ones

F| ure 9A s%gr\%sm%%e t ot aﬁ% (ﬁ&h?@é gétle fromthe 26-23

C2 hybridoma cells. The RNA was used for cDNA
SWHQ“@%’II&NHQ VBBANY c&HBbMiRe rd hBht @%b?mgégé &3?\11 sitions useful
regi ons CR products are shown in ure

Affpetheegpsstio QSQ teclysting stinyubatingzans MoruRgesPasee

identified using colony PCR (figure 9C. Figure 10
Isolation of 22 1Cl1 1 clones Total RNA isolated from

2T ojgtttain ageineeienEewlosniggemaesitionsdt MeDkA reguiteRde cambine the
Ol p ROl FIBE IR ahbil ndkhiaiaR \NW\P@BU@M&\?&Ia@%Chg@%dJuvents
PCR products ‘are shown in figure 10BA. After oni n

t Henpewstimylatary seropeiantmary/ oieaeriarel iy vantscarg dnghggded i 'n the
CQJRRYe c%g@&h@h‘fcﬁer}@ﬁ%e E\'e%%%@lflé iR rRgURRECEes of

26-5F1 2, 23C2 and 22 1. The sequences of the

i ght and heavy chain CDR s of 26-5F12, 26-23 C2 and
228Jc§]ad}u®h% abj BO8Ay cgﬁﬁoﬁﬁ%&lgﬁb%noidé@@nﬁéﬁ&t ﬁf‘i@Nn to the
26-23C2 al nost i dentical wher

2 0erEn a_kllleélawﬂecarauﬁﬁr axareplgsueh adityands seidd ba @érrmer@lh@acterlal
- P2 HIRbte r Rl oriof G Thh PeoulBe bt O8mbiiohd! t her

expl al ned through the exanpl es bel ow, the exanples are

not to be construed as |limting to the invention.

Adjuvants could be selected from the group consisting of: AIK(SQO,)2, AINa(SO,),,
AINH, (80,), silica, alum, Al(OH)s, Caz (PO,)., kaolin, carbon, aluminum hydroxide,
muramyl dipeptides, N-acetyl-muramyl-L-threonyl-D-isoglutamine (thr-DMP), N-
acetyl-nornuramyl-L-alanyl-D-isoglutamine (CGP 11687, also referred to as nor-
MDP), N-acetylmuramyul-L-alanyl-D-isoglutaminyl-L-alanine-2-(1'2'-dipalmitoyl-sn -
glycero-3-hydroxphosphoryloxy)-ethylamine (CGP 19835A, also referred to as MTP-
PE), RIBI (MPL+TDM+CWS) in a 2% squalene/Tween-80.RTM. emulsion, lipopoly-
saccharides and its various derivatives, including lipid A, Freund's Complete Adju-
vant (FCA), Freund’s Incomplete Adjuvants, Merck Adjuvant 65, polynucleotides (for
example, poly IC and poly AU acids), wax D from Mycobacterium, tuberculosis, sub-
stances found in Corynebacterium parvum, Bordetella pertussis, and members of
the genus Brucella, liposomes or other lipid emulsions, Titermax, ISCOMS, Quil A,
ALUN (see US 58767 and 5,554,372), Lipid A derivatives, choleratoxin derivatives,
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Exanple 1 Study of the effect of antibodies and
penicillin on survival of transgenic fenale mce

wo pwetRied w th Pneunpbcoccus D39 (type 2) MatRCT/BK2005/000536

82 transgenic fenmale mce (M B project no. #249,

proj ect nanme CD64, about 8- 125£eeks old) 0.9%saline
(AAS) PBS pH 7.4 Syringes Needles 5% blood plates

Fi HSE dedvdiives neP® defiativen byreheticaubplide neitriXesor GMDP, Interleukin 1
Peni ¢ [lion U (Lven D6726), 10 ng/ nouse -40
ng?r}ﬁzlngﬂlregkm Pneunococcus D39 (type 2) (F1l/S1//E2)

Ant i bodi es: PdB26- 5F12. 1 , 1.0 mg/ M 040520

Onp Agd Bémber 4df. mwagtsﬁdvmbbeni deddoibed an@ 4sed fos the generation of

Pn

o HERBRS B A SO o BRSPS

Pniherule@nce sf sitie ai‘factl is ratharrigheas the nidin gier sdo lebtsirha stiong anti-
q%ﬁg/%g MJ FO74-01) and diluted to 2 x 105

CF%? { M 108 CFUmM in 59.88 m of PBS). The

antibody is diluted to 200 g/m: 3.00 m of

PdB26-5F12..1 + 12

PERRIR el e AL BBl o] SRRy gt

( Omangit is reguirecticht ﬁtetcdumdwper@te obthedvaiccipe );omplosmcsn 1r8:lud|ng the

Pen&]ﬁv%é}e lI%ﬂB%&#eﬁ‘ﬁ%& I llf&f’ih%gréqlﬂggd mat% cﬁ'@orﬁﬂfém has mini-

12rrﬁonsid of@hy@dL/danse reaﬂcmiongs/unh as gremuloma, lebdcesseapefever.
diluted to 200 g/m: 3.00 m of PdB26-5F12.1 + 12.00
m of PBS
In a preferred embodiment the vaccine composition is suitable for administration to a

human subject, thus a preferred adjuvant are suitable for administration to a human

subject.

Adjuvants useful in therapeutic vaccines may be mineral salts, such as aluminium
hydroxide and aluminium or calcium phosphates gels, oil emulsions and surfactant
based formulations such as MF59 (microfluidised detergent stabilised oil in water
emulsion), QS21 (purified saponin), AS02 (SBAS2, oil-in-water emulsion + mono-
phosphoryl lipid A (MPL) + QS21), Montanide ISA 51 and ISA-720 (stabilised water
in oil emulsion), Adjuvant 65 (containing peanut oil, mannide monooleate and alumi-
num monostearate), RIBI ImmunoChem Research Inc., Hamilton, Utah), particulate
adjuvants, such as virosomes (unilamellar liposomal cehicles incorporating influenza
haemagglutinin), AS04 (Al salt with MPL), ISCOMS (structured complex of saponins
and lipids (such as cholesterol), polyactide co-glycolide (PLG), microbial derivatives
(natural and synthetic) such as monophosphoryl lipid A (MPL), Detox (MPL + M.
Phlei cell wall skeleton), AGP (RC-529 (synthetic acylated monosaccharide)),
DC_chol (lipoidal immunostimulators able to self organise into liposomes), OM-174
(lipid A derivative), CpG motifs (synthetic oligonucleotides containing immunostimu-
latory CpG motifs), modified bacterial toxins, LT and CT, with non-toxic adjuvant
effects, Endogenous human immunomodulators, e.g., hGM-CSF or hllL-12 or Immu-
daptin (C3d tandem array), inert vehicles such as gold particles.
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2.17 mM of OmpA6-4B6.1 + 12.83 ml of PBS The mce are
treated with penicillin (0.25 mM s.c.) and anti body

W@ 0006/0m210 . p. ). Hours 48: Penicillin: 1 anpoul BCT/PK2005/000536

diluted in 3 mM solvent ad pe -200 mg/ m; further
dilution: 3 m "200 mg/ M " + 12200 m of saline -40
mg/ M. The mce are treated vvlth penicillin (0.25 m
5. B)SomsrainRslinapefs ahe ¢aaeiam cermpositisin roay fugtheagamprise anieer more

d Uécﬁﬁtio?n@l |ﬁfmﬁrfb‘§tn%ﬁ@%r& '&&‘ﬂbon T%Q@m@fu@e,s\ﬁﬁdg? limitation, mura-

accor di to scale 1-4. Resul e survival o
mi @édIP§P (MR8 gai\l @Qﬁtsrhbﬂulfémyﬁlhelamé%!ﬂogltkbﬁmmhéala -MDP), N-

ex&%ﬁylfﬁﬁfﬂérﬁwn_efﬁré’d@@ -YSHIRGnARs @Flnﬁoﬂ\ 'nﬁaééfwmfr-ﬁﬁgmm
fiqure 4, OW Ng an i ncrease s V|va rate

hodlgryl- Déﬁﬁgll‘ﬁﬂa@"ze SR Af1P3H ner-MiR)iand Aaestyitrneramyl-L-alanyl-D-
B{g‘?@@?tbm}] L%Iﬂ\fé Q—g?ggﬂgagﬁn g/FH% %lZE@ro@@chrBﬂ?ﬁnghoryloxy)

i n?#hlﬂﬁm'ﬁer(@qpyi@&%éﬁ MIE-Plr. divribviglygiee. ﬁUftSFh@ﬂdythf@lose dimyco-
ef IBRC oh8pRRBh&GNRSAd AMAIS, é?{dgél‘?rlﬁ}g %aégr‘t‘mloﬁlﬁé %Hhtatnhgf B ptides

rendering it necessaﬁé to I bodi es
r e?H?U@St'\g@r B Mat-lsH-RRe hiush deatrorediefcommergialnavailable from

ar@l?mﬁﬁﬂ%&é{ iAo (SSBANs Q@@? SSPRIEI %Hﬁ%@ﬁerﬁ@s@b%t & S(Hamil-
ri fug& ELI SA reader, Bl O-TEK EL 800

carBrMT). i AMPlener shot S20 Materi al s: T| ps Reagent
tray Plate cover 96-well mcrowell plate (Nunc 260836

A katiePebl ngpré%%ﬁt:ﬁ\ﬁegér\%n ¥ et & 5&]@%9%&%%5}‘1% glarrler can

strips, Pierce no. 15133 Redgents
i r{op@gmgp g be fpinerease gwqmﬁﬁprr weight of in particular survivin fragments in

order to increase their activity or immunogenicity, to confer stability, to increase the
biological activity, or to increase serum half-life. The carrier may be any suitable
carrier known to the person skilled in the art. A carrier protein could be but is not
limited to keyhole limpet haemocyanin, serum proteins such as transferrin, bovine
serum albumin, human serum albumin, thyroglobulin or ovalbumin, immunoglobu-
lins, or hormones, such as insulin or palmitic acid. For immunization of humans, the
carrier must be a physiologically acceptable carrier acceptable to humans and safe.
However, tetanus toxoid and/or diptheria toxoid are suitable carriers in one embodi-
ment of the invention. Alternatively, the carrier may be dextrans for example sepha-
rose.

In an embodiment the vaccine composition comprise a Pneumolysin peptide com-
prising an amino acid sequence identified by SEQ ID NO 27, 28, 29, 30, 31 or 32.
Vaccines comprising peptides comprising an amino acid sequence identified by
SEQ ID NO 29, 30 or 31 are preferred. Especially preferred are peptides comprising
the amino acid sequence of 400-436, 422-436 or 425- 436 of pneumolysin as identi-
fied by SEQ ID NO 11.

It is preferred that the Pneumolysin peptide is constituted by at the most 100, such

as 80, 60, 40, 20, 15, 12, 10 8 or such as 6 amino acids. It may further be preferred
that the Pneumolysin peptide is constituted by at the least 6, such as 8, 10, 12, 15,

20, 25, 30, 40, 60, 80, or such as at least 100 amino acids. In an embodiment the
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Dithiothreitol (DTT) PBS, pH 7.4 Dem H2O Sheep
erythrocytes 50%in Al sever's Fluid, SSI no. 29431

w®edobeer10 PBS pH 7.4 PBS pH 7.4 with 0.05% weePQDDK2005/000536

Control s: Catching: Negative: PBS pH 7.4 with

0. 05%ween20 Haenol ysis: PBS p¥ 7.4 with 0.05% ween20
Positive Hi gh: PdB22-6E6 diluted to 10 ng/m in PBS
Pogictineeopasitipel BoRpidEcatdédst beel Pheurfolygin wepiide igBSified by SEQ

S ; I . . .
orEING R, 87,98, 813260104 050 S84 ORIES R e
PrfesdejuB e lBtNG) B8, 2, 80waShede pmfeafeedl; Espacially preferred are peptides

PRl 3161\“{8%31 A0 QodlIehtEl el n | ?%%0434 437, 425-436

a@raéﬁﬁﬁiﬁ@@nﬁuﬂnbb@lhlasotﬂerdlﬁad bonSE.Q IDNQWEt e 1h at room
tenperature. Wash x4 with PBS (w thout Tween20) 50 ni

PBS is added to each well, Al-Bl are added 100

m Awxetdine Ryopeditianaaapalpld Bf sémdating auimmoure ieghanse i preferred. It is

pr .
Coft Ut Selm e e il tonllaligh b BBl Xl an antivocy
acnespmmmadnume@qjtonf Mpsmaprsterr.eﬂmw@zzomescﬂapabiewf imducing a
at t : . . i n.
o LA SRR BT RAoA b5 o fcB38s copac
ea@”hnlweulhon mdqummwae@oﬂ‘ EﬂteL(BtﬁDlyﬁirn @thespEfer@shembddigents include
a] AMtBBdRs %Batﬂé oﬂ%néigg phagocytosis of Pneumolysin. Such antibodies
may be characterised by comprising a variable region as the binding member de-

scribed here in.
Detailed description of drawings

Figure 1. Schematic drawing of a Fab fragment.
The antigen pocket composed of VL, CDR1, CDR2, CDR3 and VH, CDR1, CDR2,
CDR3 is shown.

Figure 2. Pneumolysin amino acid sequence having SEQ ID NO 11.
The amino acid sequence of Pneumolysin corresponding to the sequence of Gene-
bank no. X52474 is shown.

Figure 3. Anti-Pneumolysin light chain and heavy chain variable segments.

Figure 3A includes the consensus sequences of the variable light and heavy chain
and the complementarity determining regions of antibody 26-5F12.1. Figure 3B in-
cludes the consensus sequences of the variable light and heavy chain and the com-
plementarity determining regions of antibody 26-23C 2.2. Figure 3C includes the
consensus sequences of the variable light and heavy chain and the complementarity
determining regions of antibody 22-1C11. The sequences are obtained as described
in example 6.
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A digital imge of the plate is obtained. Carefully
transfer 100 m of supernatant to fl at-bottoned

worzasoarlid s and read OD at 405 nm STRI P NO. 1rPCI/BK4005/000536

Negative Sanple 1 Sanple 5 Sanple 9 B Negative Sanple

1 Sample 5 Sanmple 9 C Haenoly 5 Sanple 2 Sanple 6

Sanpl e 10 D Haenolysis Sanple 2 Sanple 6 Sanple 10 E
PdSigtiievie Sidngval Stagpere f@ nBeerploeul@teSaviihl —nelimbcBctussandi andibody.

Hi - 7 Sagple 11 G Posi L e
8, ST L PRy b B0 A0SR
Sapepiiaillirl 2Ex/anBheurBolPein antitiods (2@ 6F 62) exbiuatedy24ofiours after inocula-

Sﬂtéd&ﬁ%da'eskﬂb%m&ébﬁ” haenol ytic activity of

vsin scription: Purified antibodi es agai nst
Pneunol ysin can inhibit the lytic effect seen on

i i | t . for th
cc i, SRt RGN S PrllRR LSSy O 1
Pi Preet aréisha@emelytid agjieityEofl FeumelhydiergntiBbded BRaledB)0evaluating the
B GPEE  of OHRBRN SO BB Ssg Dffpein e
260mpe 3 Thred apiabdicd6 20:8F 11 2,A6e23e lahd 2R«aES) @Muparticular effective.
260836 - flat bottom Reagents: Rec. Pneunolysin (PLY)

or Rec. Pneunol ysoid (PdB)
Figure 6 Peptides for epitope mapping.

An overview of the amino acid sequence 419-446 of Pneumnolysin and various pep-

tide sequences for epitope mapping.

Figure 7 Pneumolysin antibody epitopes.
Figure 7A and Figure 7B are graphic illustrations of the results obtained as de-
scribed in example 7 related to identification of the antibody epitope.

Figure 8 Isolation of 26-5F12 clones

Figure 8A shows the total RNA isolated from the 26-5F12 hybridoma cells. The RNA
was used for cDNA synthesis of heavy chain and light chain variable regions. The
PCR products are shown in figure 8B. After cloning the positive transformants were
identified using colony PCR (figure 8C).

Figure 9 Isolation of 26-23C2 clones

Figure 9A shows the total RNA isolated from the 26-23 C2 hybridoma cells. The
RNA was used for cDNA synthesis of heavy chain and light chain variable regions.
The PCR products are shown in figure 9B. After cloning the positive transformants

were identified using colony PCR (figure 9C).

Figure 10 Isolation of 22 1C11 clones

Total RNA isolated from 22 1C11 hybridoma cells was used for cDNA synthesis of
heavy chain and light chain variable regions. The PCR products are shown in figure
10BA. After cloning the positive transformants were identified using colony PCR
(figure 10B).
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PdB Lot #P01 103 0.2 mg/m in PBS diluted to 10 ny/p
Dithiothreitol (DTT) PBS, pH 7.4 Dem H2O Sheep

weegtbloeeyt es 50% in Al sever's Fluid, SSI no.2BdBDK2005/000536

Buffer: PBS pH 7.4 PBS with 1 DIT Sanpl es:

Purified anti body sanples are luted in PBS.

Procedure: Determ ning Haenolvtic endpoint: This is

determ ned for each new batch of PLY or PdB. All

sa I} Bl ank:
I A A e eI T

( 1“6@%6}%@?@5)@ itkg light ginp lhneauhcfzfm CBR so¥f 2815f1 125 86123 C2 and 22

pr

3 g%?‘% %%stllangcgfl' %shé%%%ﬁ}-b?g%ﬂ %%{1&%85%3?2&5 al ?st |dent|cal

i nW0eraeeCPR #and QLD @2 'SHddpany ghdin dwf&%ﬁ%(ﬂﬂ%eowsece of

waghedsi 3 £ 4d-p8So i n PBS and restored to 2%ol /vol.

Add 50 m\ to each well and incubate for 30 mn at

37C. Centrifuge 5 mn at 1000 xg. A digital inage of

the plate is obtained. 100 | supernatant is

transferred to a flat bottommcrowel| plate and read

atExamplet Twi ce the concentration of Pneunol ysin

gi ving 90% haenolysis is used as standard

concentration in the inhibition assay. Inhibition

as 528 invantion; is fuigherr explpifrd thioutiipihe caeewlasobeligwb et examples are

M G4t QyvBs 'comu%e%s Ilﬁ:@ﬁﬂdtgltﬁ'e RAU&ntioRl ank= 100 | PBS Tot al

Haenol ysis = /1 dem H20 Negative = 50 m\
Pneunol ysin + 50 m  PBS
Example 1

Study of the effect of antibodies and penicillin on survival of transgenic female mice
inoculated with Pneumococcus D39 (type 2)

Materials

e 82 transgenic female mice (M-B project no. #249, project name CD64, about 8-
12 weeks old)

e 0.9% saline (AAS)

e PBSDPH7.4

e Syringes

e Needles

o 5% blood plates

o Filtered bovine broth

¢ Solvent ad penicillin

e Penicillin 1 million IU (Leven D6726), 10 mg/mouse ~40 mg/mi

Strains: Pneumococcus D39 (type 2) (F1/S1//E2)

Antibodies:
PdB26-5F12.1, 1.0 mg/ml 040520
OmpA6-4B6.1, 1.38 mg/ml
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Pneunol ysi n: Pool PdB 031201, 0.5 ng/m diluted to 20
g/m =1 g/well PLYPdB is diluted in pre-heated PBS

wapaeaerivated with 10 mM DIT (final concen trBCT/DKR005/000536

for 15 min at 370C. 50 m antlénlody dilution is added
to each well followed by 50 m*'activated PLY/ PdB. The
plate is incubated for 30 mn at 37C. Sheep blood is
washed thrice in PBS and restored to 2% vol /vol. Add
50viBthdg® each wel |l and incubate plate for 30 mn at
37C. Centrifuge 5 mn at 1000 xg. A digital inmage of
the plate is obtained. 100 m of supernatant is

t r bes eryethd Pnéurﬁ@&ﬁ@@’s Eirah iDodd Jﬁt& BOWed. | i PbIGte and incu-

plate 2) and read at 405 nm (an exanple is shown in
tatkﬁt%d yernigittal 357 €450z determ ned as the dilution of
anti body which inhibits 50 % haenol yS| S and | s

included _in table 4 bel ow. Sanpl es: o
antPHs i dheaPreumIcaeets serin o siiad mu fH’feF%*sb@tfliO 10 CFU/ml (cf.

Ra\-/lefF%‘raLm Ly Uﬂut&% bl crulnQ¥%o gﬁﬂ@%‘k@%ﬁ ir?50. @@ﬁﬂ 3f PBS).
040224 26- 5F12. 1 040520 S5= 26- 040319 'S6=

26the mogy s4tigted t@?OOEGm:dOHl 0.2 040319 S8= 28- 1OE7 2

04@§dﬂ1l§99d§§6 8r 64 +O0RDR siss 13- 2E12.1 031 105 S
-1 C11.1 03121 1 Plate Setup: PLATE 1:The data

r e? Hm%@f PePErR%! T 12831 fRBShown in the tabl es
heri: PR trdaib vith-balariato 40/ |ﬁg‘ana%tl%d%f ohgenpy ysi s

is calculated fromthe obtained abl’e 1) and
shown in table 2 here below. The % of inhibition is

Fﬁ‘l-l&% l«'sneepleri.amm 1 BRpelht ¥ ArfePRPM( SN adheANLENAYWMI; further
dilution: 3 ml 200 mg/ml” + 12.00 ml of saline ~40 mg/ml.
The antibodies are diluted to 200 ug/mi;

3.00 ml of PdB26-5F12.1 + 12.00 ml of PBS

2.17 ml of OmpA6-4B6.1 + 12.83 ml of PBS

The mice are treated with penicillin (0.25 ml s.c.) and antibody (0.5 ml i.p.).

Hours 48: Penicillin: 1 ampoule is diluted in 3 ml solvent ad pen. ~200 mg/ml; further
dilution: 3 ml “200 mg/ml” + 12.00 ml of saline ~40 mg/ml.
The mice are treated with penicillin (0.25 ml s.c.).



10

15

20

3 here bel ow Tabel 3. % of inhibition of haenvolysis.

Graphic illustrations of the results are depicted in
wo-2@anz1250 The titer of the antibodi es was det BETYDRe@s5/000536

based on the data descri bed above and sunmari zed in

table 4 here below. Tabel 4. Pfe titter of selected

anti bodi es. Exanple 4 Affinity Characterization of

ant i - GagenpINiof rhicbhb8 hbwirsli ty neaspi@iments were [ bours
by flmw ng one concentration of mAbs| on antigen_co@ated

ﬁ?ﬁrprfate. Met hod$ & Mat Bectars: + bRl 2rfi pbFt3die&EM chPpN
2003 ®oating dedsity | FCl & 3 = blahk., FC2= 6286 RUs.

Prio2ei n-|G Chi ® type|: CMb. Chip prepared on: Sep| 16,

Gfp4 EE6700RUs Cdat i ng| Besttiriai-bAs12donel- 131 protein| =
2ng/Ind_, dilutién buffer = sodiumacgetate, pH = 4.5
Runni ®ig Buf fer 4 HBS- EP. Reagents: tibodies

Qrpurified)[ 1. 4E8 Q. 9Bagtgria+ 8-4BG- 566BO s¢PEN/ m | BEN
326- 2882 3.40 ng/Aml 4. |26-5F12 1.26 np/nL 5. 22-1 C 11

5. 80 S1am/m_ 6. 12 2F1211. 03 muy/ml 7. 10-3G7Z.2 110

Grg/ nL1@,
40. 1015x3[2 1. ™ ng/pl Antigen: 0.6|ng/nL, 57kDa
(full12ength w 4 s-tag) Fxperinental Conditions:

10- 5G3.53 0. 82 Baglatia H6-486 14188tB5 0. 91 ny/ pL

Qapt L2 (Ah) Code: 20l§asteoncent r af PEN
UL/ i?gfla rate

I 200 uL @BBN

Ol

3

Grp |16 5 Bacteria
6 17 5
18 3

Morning and afternoon the following days for the duration of the experiment: The

mice are scored according to scale 1-4.

inoculate [undiluted| 10" 107 107 10% | 10° |CFU/ml

Pn. D39 © © it. 12/20  |4/2 8.0 x 10°

Results

The survival of the mice is evaluated at 24 hours.

The results of the experiments performed using 26-5F12.1 is summarised in figure
4, showing an increase survival rate at 24 hours.

Example 2

Detection of anti-haemolytic properties in antibodies from culture supernatant.

Description:

Antibodies against Pneumolysin can inhibit the Iytic effect of Pneumolysin. The lytic
effect is abolished in the presence of serum, thereby rendering it necessary to bind
the antibodies and remove the serum by washing before performing an anti-haemo-

lytic assay.
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40

45

wQ@ 200blag21@@ 75ul/ mn flow rate Results:

Association time : 4mn. Dissociation tine : 20 mn.
Regenerati on of chip: one pulse of 17uL of 50nM NaCOH +

affinity and rate constants fromthis experinment are
listed in Table 1. here bel ow%%The first few seconds
of association and dissoci ati on have been fit to a 1:1
Laberices: node! to obtain the affinity and rate
consukatdrs37f@bl e 1. Affinity and rate constants of
Pnieipettdsysi n anti bodi es. Exanple 5 Generation of
anCent@gd x anti - Pneunol vsin 5-9A7 Bi specific Anti body
F(BOSAZeddeaagBERTEKAEL 820ch of t he HuMAbs, anti-CD64

( 8Bighad )Ganeard, @anon Poweersbdty@&I0n are generated by pepsin
di gestion and purified to honogeneity by Superdex 200
geMaferiats:at i on chromat ography. Size exclusion HPLC is
peTipor med, and by this type of analysis both of the
F(Réagentréy agnents are >95% pure. A Fab' fragnment of

t hela®8cdv@r i s generated by mi |l d reduction of the

I ngewelhmdorgwelhplate (Nusial260836 et tstteh) t he F(ab') 2

f r RggatirBindvPtdteine® caqted etitrawell sinps Pi¢EApP. 19183 exact
reduci ng conditions are determned prior to
COReaggatts:on in small-scal e experi nents. Size
exRée Hodn diHReCin BBBer. 1@ mieDTT &md plgimit hi s t ype of
anRithistheeitbh@Td8. 53 Fab' is >90% pure. The Fab' fragnent
of PBBepHBB.453 is separated fromfree MEA by G 25 col um
chbemnei@gr aphy. The Fab' fragnment is incubated with
di Sihdeapodrihcdnytesd@ it in ASSE)'s Fouid) S8 mat 29481Fab- TNB
conjugate. A Fab' fragnment of the anti-Pneunolysin
anBuffessty i s generated by mld reduction of the

i nPB® phiedd¥y chain disulfide bonds of the F(ab') 2

f r eBB8pht 7 4mitith @5%apeastthanol am ne (MEA). The exact
reduci ng conditions are determ ned prior to
co@poigalst on in snall-scal e experinments. Size exclusion
HPC&lchisgper f ormed, and by this type of analysis the
FalRegative >RPBSpplLif.¢ withiie0Fabrvedn2@gnent i s separated from
f r daerivilpsibyPES B €4 Mithn®. @3 Oveetn@@r aphy and m xed with
8 8P &sdtivieattig TNRIBR2-@E4 dilutedtoatO wglinl im RB&r ni ght at room
t eRpsithet lLlovwe PJdB2@-Gl6sgiletad to 2quninbiod®BS s purified from
contam nati ng Fab' nol ecul es by Superdex 200 size

excl usi on chronmat ography, and the purified nolecule is
an8ampks: by HPLC.

Samples are undiluted culture supernatants with antibody concentrations expected

to be 1-5 ug/ml.

Procedure:
Strips are washed three times in PBS/0.05%Tween

Add 50 ul/well of PBS/0.05%Tw20 followed by 50 ul/well of undiluted culture super-

natant or 50 ul/well of controls.

Incubate 1h at room temperature.

Wash x4 with PBS (without Tween20)

50 ul PBS is added to each well, A1-B1 are added 100 ul/well.

Recombinant PdB is diluted to 4 ug/mi in pre-heated PBS and activated with 10 mM

DTT (final concentration) for 15 min at 37°C
Add 50 ul/well of activated PdB, except for A1-B1.

The estPOEDE2005/000536
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For control anti-CD64 x anti-CD89 Bi specific Antibody
are generated. F(ab') 2 frag nents of each of the

wolabosi21@nt | - CD64 (88.53), and anti-CD89 ( 14AB)T/RKe005/000536

gene rated by pepsin digestion and purified to
honmogenei ty by Superdex 200 g&P filtration

chr omat ogr aphy. Si ze exclusion HPLC is perforned, and
byin¢bate foy pe nof abBiEICysi s both of the F(ab') 2

f 9509 A Fah f ,
U SRS U VAR ] SO el B or
cleB® disul fide bonds of the F(ab')2 fragnent with

ot o PR ATRAT A o B RSREE S St on i

sneértrifsigabltedmin atm®90xg. Si ze excl usion HPLC is

perforned, angd, by this type of analysis the 88.53 Fab'

[ 5&9@5%'5159%.0&%)66'%%%3 Oqt%'ﬁaﬁjfent of the 88.53 is

s epareflle trahsfen 00 @ ef Maferbatat 12 5latbodttommecmicpoveslis gndpegd OD at
The _[Fab' fragnent is incubated with

di 5tr?r8t hi obenzoate (DTNB) 16a and 16b to generate a
Fab- TNB conj ugate. A Fab' fragnment of the 14A8 is
generated by mld reduction of the inter-heavy chain
di SIRIBNG: honds of the F(ab')2 fragnment with 4
mer capt ogt hanol 3\5@99@/&( VEA) -Se_;mﬁe exact J/ues N sample 9
conditions are determ ned prior to conjugation in

smal | - scBl e expétdgatvei t s. Sbameplekcl usiampFE.C i s Sample 9
performed, and by this type_ of apalysis the 14A8 Fab’
is >95% pure. T eﬁ‘&hs'sfrag%?ﬁ'egf thessaﬂf’}f86is Sate 10
separated fromf by g0l unmspiyiosmat ogrsupe 10
and m'xeg with 8%%§]§N§§b-TN§r§$ea 1:1 nﬁm;r ratio

over ni ghE at r odtostientliger at 8aneple The biSgpeid fic  Sample 11
antibody_is purified fromcgntam nati Fab, nol S
by Superfex 200 I;sqsg'}ée %QEI us %?Pq‘g%r orra?%érl]rpgep%y, aﬁéc:?%ﬂieeﬂ
purifi edgnol ecul gysitise &Rl YZ€5hgny 4 HPLC. Sahipte 88. 53 ample 12
14A8 bispecific antibody is purified to near
hompgenetty. Charastivekdwat i S¢Mide 4t he BFanilgd Sample 12
Specificity of the anti-CD64 x anti-Pneunolysin Bis
pecific Antibody - Bispecific ELISA 1. ELISA plates

are coated wi th reconbi nant Pneunolysin, 50 m/well, 5
mg/ M and i ncubated overni ght at 40C. 2. The pl ates

are bl ocked with 5% BSA in PBS. 3. Titrations of the

bi specific antibody are added to the plate. Controls
include the anti-CD64 x anti-CD89 bispecific (control

bi specific) and the F(ab') 2 fragnents
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of the anti-CD64 Ab, 88.53 or of the anti-Pneunolysin
Ab. 4. The plates are then incubated with a

waapenzRi@nt contai ning a fusion protein consiBCT/DE2@6/000536

sol uble CD64 |inked to the Fc _portion of human IgM 5.
The plates are finally incubaféd with an al kal i ne

phosphat ase | abel | ed goat anti-human | gM anti body.
Pexahiple3wel | s are detected with the al kaline

phosphat ase substrate. Characterization of the Binding

S priviirgatioy of Bibllityeof antibod thhibitainé hadmelvtimadtiyity)o umolysin
pecific Antibody - Binding to CD64 on Human

Chedctiptioageni c M ce Blood is taken from CD64

t Parifige ahtbotiesecagringt PoruMolysihraandgiebit the lytic effesitsegn on erythro-

oesscipreeaing syl BeblotnB e bRE e (o,

30 mnutes at roomtenperature. The bl ood is washed
and then incubated with an FI TC | abel |l ed anti - human

I V'ﬁ"gg%gg% for 30 mnutes at roomtenperature. The

r el ceélls are lysed and the renai ning | eukocytes
argP |§|%Zed for staining by flow cytometry. Regions

c di l.ynphocyte, nonocyte, and

n%% %ﬁ‘ erg@%’iglt(ﬁ%goar% ated and anal yzed
separat-Emea. QysAshod ggpressed on nonocytes and,
t % |.esser extent, neutrophils of CD64 transgenic
mAEerNAS: i n humans, CD64 is not expressed by

[y oggtt es of the transgenic mce. The bispecific

a X ?r?)\{ nds to CD64 transgeni c nonocytes and
| s t t t I ul ati ons deri ved
AvelbmiG F§8 Wgumg g;gﬁ- ggrf ¥ Sequencing of
%*@:Em s TR evercing o
ordi 2% tbolthe pr etsent i?ygnt&i og acr?éezlzeguengre? ?SRNA
f 0 e | .26 .1 . Tota
F SOFHMOYS X QL%?‘? gﬂ uiy ¥OIE>§E< STAT60 t
ltgﬁ(i%%& '0g éqcp g%”Hégt% Ig;rzgr use asr:agen

- Agar ose gel analysis showed a high
g fhe extracted RNA from t he pellet (figure

d, I . hai d
AU 0t B ARGRIRE e S8R ed usi ng.

Heavy Prinmers and Light Primer Mx from Amer sham

Bi r s. The PCR products were anal ysed on a

Tr|5 > 8 ‘ﬁ te- agarose gel. The PCR using these
PN

pri e gave the bands shown in figure 8B.

Samples:
Purified antibody samples are diluted in PBS.

- =
-
O (O

Procedure:
Determining Haemolytic endpoint:
This is determined for each new batch of PLY or PdB. All samples are done in tripli-

cates. Controls are:

Blank: 100 ul Buffer (0% Haemolysis)

Total: 100 ul Dem. H,O (100% Haemolysis)

A dilution series of PLY/PdB is prepared in PBS w. 10 mM DTT: 40-20-10-5-2,5-
1,25-0,625-0,3125 ug/ml. Add 100 ul to each well and incubate 15 min at 37°C.
Sheep erythrocytes (50 %) are washed three times in PBS and restored to 2%
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Direct cloning of the PCR products gave poor
transformation efficiency, so the PCR products were

w@edoopem2id i ed and cl oned. Sanpl es positive i n POEDRURS/000536

were cloned into the pCR4-TOPO vector in the TOPO TA
Cloning Kit (Invitrogen). The®Burified VL and VH PCR
products were cloned into a sequencing vector and

pasiNdl. veld 3Ganish @aomnes ane neulbke ésrriOneinh 4y3780] Centrife@RS min at
(f1iogb:re 8C). Al positive clones were picked (normally
)'*Pbr9%each chain and sequenced with both forward and

I gveigiset irnagrieitbe pipteis ohtaised. The cl ones were sequenced

b he di deoxy, .methad with i

o ghaherimrRpt ¥ Repr et o sy el MR b g read at 05
amah.yisvice théeohténtesdion iof Bneonalesin givingréd$e haemolygs is used as
vari abl e heav tchai A a.nﬁl. even for the variable |ight

e ranRaEt cohsRBErigin e 'B@'a(}aﬁ%%ysF 12.1. The DNA and

protei n sequences for each of these clones are shown
b Iﬁz . _Monoc| onal Anti body 26-5F 12.1 sequenci ng
ri@dﬁ%—% NSFRABE 12.1 VH C one 4 DNA Sequence
AQHTEEIA K GO CRAEPIAEEE0N GAGET AR GAANSICOTEGBECCCT CAGT
TTCCTGCACGECTTCTGGATACATCTTCACTAGCTATGCTATACATTG
CAAAGCCTTGAGT GGATGGGAT GGATCAACCCT
CEIFAKFIRODAAGBSAAAATAT TCACAGAAGT TCCAGGGECAGAGT CAGCATTAC
W CATGGAGT TGAGCAGCCTGAGATCT
ATE GAAGGGGGECAGCAGCTGECCTTTG
AN ARTIESSEOGARGEGACIYAIBCHTACES CTCCTCA 26-5F 12.1 VH
Clone 4 Protein Sequence VQL QESGAEVKKPGA

SVKVSCTASGYI FTSYAI HWVRQAPGOQ
R Rndamblydit: FEoWPHB N33, 9.50n¢inT diutyd & 20 Koimle Gugwell S

AR KA
‘ N A S e RN

BTGAGT GGATGGGATGGATCAACGCT

GRS RN ER e R AR A GacATCT

Add 50 ul to each well and incubate plate for 30 min at 37°C.

Centrifuge 5 min at 1000 xg.

A digital image of the plate is obtained.

100 ul of supernatant is transferred to a second flat bottom microwell plate (plate 2)
and read at 405 nm (an example is shown in table 1). The titer is determined as the
dilution of antibody which inhibits 50 % haemolysis and is included in table 4 below.



GAAGACACGCECTGT GTATTACT GT GCCGAGAAGGEGGEECAGCAGCTGEECCTTTG
ACTACTGEEGECCAAGEGACCACGGTCACCGTCTCCTCA 26-5F 12.1 WH

W@k@a®21210Pr ot ei n Sequence V KL QES GA E V KCKDR2B5800536

SVKVSCTASGYI YAl HWVRQAPGQ
RLEWI\/EtGWINAGYG TKYSQKFQGRYVSI
TRDKSASTAYMt ELSSLRSEDTAVYYC
SAMRIERGQQLAFDYWGQGTTVTVSS 26-5F 12.1

%{eqﬂg%@ SnfhomiR ore.lluid 10500 4aIMLIG BBS, T\ A AAGOCTGBGGC
CTCAGF Ra-a-Pneumolysin
: TCGATACATCTTCACTAGCTATGCTATACATTG
aGT AR T T GAGT GGAT GGGAT GGAT CAACGCT
GGCEAT GGTAACAEASAMIRPECACAGAAGT TCCAGGGCAGAGT CAGCATTAC
CACECACAAAT QG ACACCCT ACATGGAGT TGACCAGCLTGAGATCT
GAABATA : GCGAGAAGBRGGCAGCAGCTGACCTTTG
ACT 86T COCCEEAAEERAGEAGEGT CACCGTCTCCTC 26- 5F 12, 1 VH

Clone6ProtelnSquenceVKLQQSGAEVKKPGA
S VOSREY S e68R8L OB1P F T S Y A | I—NVVRQAPGQR
L EgYLMet G5B o%43Y9G N T KY SQKF QGRV S |
TRDKSASTAYMt ELSSLRSEDTAVYYC
A RSBEG Q GBH10B7TR ®OBTW G QG T TV T V S 26-5F 12.1

X&%&e 1%%% & GAGGTGAAGAAGCCT GEEECCTCAGT

GAAE(B'ETTCCT G2ATSECINATEGATACATCT TCACTAGCTATGCTATACATTG
W@I TGAGT GGATGCGATGGAT CAACGCT
A TGGT T EACAGAAGT TCCAGGGCAGAGT CAGCATTAC
CAGGGACAAAT CCGCGAGCACAGCCTACAT GGAGT TGAGCAGCCTGAGATCT
P%ﬁA‘ CGCGECTGTGTATTACT GT GCGAGAAGGGEEECAGCAGCTGECCTTTG
GGGACCACGGTCACCGTCTCCTC 26-5F 12.1 VH
Vi
*K V

otein Sequence VKL QQSGAEVKKPG
CTASGYI FTSYAI I—NVVRQAPGQ

U)W

| M Mot G \AL 1A AV T KX oK E cC R\
TPk e A da. '““"3"21'“'5 G“"f"'s ‘9"10 T 12
) $1 S$2 |83 S4 | S5 S6 S7 S8 [S9 |S10 | S11
A Blank 500 ug/ml
B Blank 100 ug/ml
C Total 20 pg/ml
D Total 4 pg/ml
E Negative 800 ng/ml
F Negative 160 ng/ml
G 32 ng/mi
H 6 ng/ml
PLATE 2:
1 2 3 4 5 6 7 8 9 10 (11 |12
S1 S2 |83 |S4 |S5 S6 S7 S8 |89 |[S10 | S11
Blank 500 pwg/mi
Blank 100 pg/ml
Total 20 ug/mi
Total 4 pug/ml

Negative 800 ng/ml

Negative 160 ng/ml

32 ng/ml

TOMmMmolOo >

6 ng/mi




AYMt ELSSLRSEDTAVYYCARRGOQOQLA
FDYWGQGTTVTVS26-5F 12.1 VH C one 10 DNA
WS O21280 PCT/DK2005/000536
AGGT GAAGCT GCAGGAGT CAGGGGCT GAGGT GAAGAAGCCT GGGGCCT CAGT
GAAGGTTTCCT GCACGGCT TCTGGATACAPETTCACTAGCTATGCTATACATTG
GGT GCGCCAGGCCCCCGGACAAAGGCT TGAGT GGAT GGGATGGAT CAACGCT
ATGGTAACACAAAATATTCACAGAAGT TCCAGGGCAGAGT CAGCATTAC
CA ginsdecampircaeCdxeAomaGThesaipenerehatenT CT
GAAGACACGECTGT GTATTACT GTGCGAGAAGGGGGCAGCAGCTGRCCTTTG
AT LA ANGEGACCACGGT CACCGTCTCCTCA 26-5F 12,1 VH
el 10[8Mbin Sequence VKL QESGAEVKKP G
ANeoatve viIS1l&- T ASGY | FTSYAI HWVRQAP G
RSampley Mk G VI B A Y &N T & Y[F Q K8F G R WS
%

—_—
-—

IM-RDKSASTAY Mt EILSSLRSEDTIAVYYC
AMRtbody,Q Q L| A F TV 5 S 26-5F 12. 1
I

o DYWGQGTT
Ingémbone |2 NSequsnces | I o | N ;
(GACATCCAGAT GACECAGTST QCAGGEARCAT 8T CTTE GTCRRCAGBGEARAG
AGCCACCCTOF@ZT%( AGT CAGAGTIGET AGRGCABCTAGT TAGEET
q
A

22-1C11.1

SGTACCAGTABAAAGCPEESCAGECT CREAGGET CCTEATCRAT GG GCAFCC

pii) ) D0Rd 05 F 098 10-06 ERPbT PSPATTA

& QW&’A}%T A9 A CPPTI R ERACCABTARRSTIGEAL
20N o5 1o I 5 T4 5 0006,/ 0,86 ¢ 0040 G4 5,05 |deRTieRedd .03
MEDOY o 1945 16 18.04 0,06 (04 W14 | 0,04 [0.88 A0g2) B1¥
§880¢ v [ 1440 %1H B09 g,gg N0A6H G92 | 0,11 [Y1,83 A0S03 R1A
9.8

Alalmaialaialala
w

q

1180, p h1g1d K1&[ 818 TOM6H 109 | 1,06 |tk | 18159 E1D
F1P8E GIP| &R K, 14 E1114K R13

38 v v y1d1g QY| 408
PB-5F 121, Q®nd.1® IO\ Sdddanted | 1,12 11,171,191 1,14
GAepECCABNTEISEDAGT CTCCAGGCACCCTGTCTTTGI CTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGT CAGAGT GTTAGCAGCAGCTACTTAGCCT
GGTACCAGCAGAAACCT GGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCC
The % of haemolysis is calculated from the obtained data (table 1) and shown in

Sl alaalajaalalalng
DO | KOO {0

table 2 here below.

(q\]

a 0 | q g s | S R - 8 | <

TIE|8 /2|8 19 15315912 |w |G

- E Q@ |@ | |57 |9 |5 |5 | |«

e |8 (818 |8 |8 |8 Q18 |2 | Y
6 96 (98 |97 |97 |96 [96 [95 [99 |100 |96 |98
32 94 196 192 |95 |91 [97 |95 |96 |96 |96 |98
160 94 (99 [11 |8 5 92 |90 [94 |97 [95 |96
800 96 |99 |7 8 5 78 |9 87 |59 |95 |98
4000 97 (98 |4 5 3 12 | 4 58 [10 |95 |97
20000 96 |99 [5 |4 4 3 5 6 4 95 |98
100000 98 (98 |7 |4 |4 1[4 |2 4 5 94 |99
500000 97 104 | 4 5 4 |4 5 4 5 99 | 104

Tabel 2. Haemolysis in %.

The % of inhibition is calculated from the obtained data (table 2) and shown in table
3 here below.
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AGCAGGGECCACT GGCATCCCAGACAGGT TCAGT GECAGT GGGT CTGGGACAG
ACTTCACTCTCACCAT CAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACT
WGSTEOAGIRBT ATGGTAGCT CACCAT TCACT TTCGGECCCT GGCACCARCID S2WNA/000536

ATCAAACGG 26-5F 12.1 VL Cone 3 Protein Sequence D1 Q

Mt TQSPGTLSLSPGE®RATLSCRASQSYV
SSSYLAWYOQOKPGQAPRLLI YGASSRA
TGI PDRFSGSGISGTDHTL[TI SRL|EPED
FAVYYCQQYGSSPFTFGPGNTk L E|l KR

26-5F 12.4 VL Clone. 4 |DNA $eague S | N - | =
GACATCCAGTGA G%TCII‘AGC}:@CCT@I’CTTEGTCT@CA(I&AA&G =
AGCOACOST@TOL%@BCOA@TO\ GTGEIAGCEGCACETACTIAGET | ©
(GGTACCA( GAWTG@CCA CEAGEET CATEATCTATGEISCATEE | &
AGCAGANCACT AT ATICOCAGACAGET T CAGTEEAAGT GAGTCT GEGACAS
ACTTCACT 8ECACHATOASBAGAEE GRAdCOr&XAGTR 2 TTARGTHATIAGT | 1.9
G SPAT A AGOTGACCART CAGET TCRECAT AT AASHTGAA | 2.1
ATIBRAACEESG - 51,312 89,V Vond54 Prdt ej H0.5ddfuéngs. D | 5d | 3.6
NEB00T Q[S.° GIB L| R.6 |9P GOB.7R| 21,9 1969¢ B.A[Z09 548 |25
S 408 Y| B,A WY Q 95,8 |M53 Q98.8P| 8.0 |196.4Y 43,3\ | 809 R5&R | 2,6
T Z6000P| B, R F0S G $.6 |963 T99.4F| 966 193,53 R,8 [E5® E4B | 1.9
H ®0d0Y | 2,5C Q1@ Y| @.8 |67 F96,1F| B, [(®E2K 95,F [1951¢ R6,3 | 0,7
265096042 310 VL-E¥ohes 5 D¢ Segisehos7 [ 954 | 955 | 952 10,9 |-4,0

X T Nk DT (= GICTTTGI CTCCAGGGGAAAG
AGCQACCCTCTCCTGOA&}BCQAGTQAGAGTGTTAGQAGOAGCTACTTAGCCT
AT R FA IR e deptdTinETduhd 6T ATGGTGCATCC
CTGGCATCCCAGACAGGT TCAGT GGCAGT GGGTCTGGGACAG
ACTTCACTCTCACCATCAGCAGACTCI:‘AGCCTGAAGATTTTGCAGTGTATTACT
GTCAGCAGTATGGTAGCTCACCATTCACT TTCGGCCCTGGCACCAAGCTGGAA
ATW tﬁ@aﬁt’?bobl?esMéé-dé%rﬂﬂrﬁacﬁbd?fedtoﬁi the Begudiyscbdd dboe and
Met T JeéS" PGERATLSCRASQSYV
S syngn 'ZSdA”W YSQAPRLLI YGASSRA
FTLTI SR

L
TGI PDRFSGSGSGTD T

Anti haemolytic actitity

Mab 0,5 pg/ml ED50, ng/ml

17-10C7.1 >500

22-6E6.5 < 0,100

26-5F12.1 < 0,100

26-23C2.2 < 0,100

13-2E12.1 >500

22-1C11.1 >500

27-11A8 >500

28-10E7.2 >500

Tabel 4. The titter of selected antibodies.
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LEPEDFAVYYCQQYGSSPFTFGPGTKL
EIl KR 26-5F 12.1 VL Cone 6 DNA Sequence

W@ROAVOCNCAT GACACAGT CTCCAGGECACCCTGTCTTTGT CT CCAREDR 20N 000536

AGCCACCCT CTCCTGCAGGGCCAGT CAGAGLGT TAGCAGCAGCTACT TAGCCT

GGTACCAGCAGAAACCT GECCAGECT CCTCATCTATGGTGCATCC
Al CTGGCATCCCAGACAGGT TCAGT GGCAGT GGGTCTGEGACAG
Al CACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACT
GT G AGCT CACCATTCACT TTCGGCCCT GGCACCAAGCTGGAA

Bn Sequence DI Q
SLSPGERATLSCRASQSV
S A&Y @y%%asﬂr%m@tbw@ &mpdesby)flawipng Rne cpngenjragipmofsngbRop antigen
T @atedRuPaB F SGSGSGTDFTLTI SRLEPED
FAVYYCQQYGSSPFTFGPGTKLEI KR
26-5 2.1V one 10 DNA Sequence
GTCTCOAGGOACCCTGTCTTTGTCTCOAGGGGAAAG
: AR,

GITGCAT

Aw T@@%@A@@E %@6 %A%@%WCAG

AE%{E@{-@@ yﬁfs_gﬁb 1 VL CI one 10 Protein Sequence D |
QR&RedtsQSPGTLSLSPGERATLSCRASQS
V'S S SY lakinddieddurified):C QCAPRL LI YGASSR
ATGI PDRFSGS @B GT Dybadiml | SRLEPE
DFAVYYCQQYZGZ‘Q@EPFTZ%O%%mQTK'—E'KR

GACATCCAGATGACGCAGT, A EAACCC ﬁ CTCCAGGGEGAAAG
AGCCACCCTCTCCT GCAGGgCrICAGT CAGAGTGT TA! @IAGCT ACTTAGCCT
GGTACCAGCAGAAACCT G CAGHIGCCACEEh Ghd/A T CTATGGTGCATCC
AGCAGGGCCACT GECAT COEAGACAHAST TCALSH f GGGTCTGGGACAG
ACTTCACTCTCACCAT CAGCAGACTGGAGCCTGAAGAT TTTGCAGTGTATTACT

7. 10-3G7.2 1.10 mg/mL
8. 10-5G3.3 0.82 mg/mL
9. 10-14A5.2 0.91 mg/mL
10. 10-5G3.2 1.14 mg/mL

Antigen: 0.6 mg/mL, 57kDa (full length w/ His-tag)

Experimental Conditions:

Capture (Ab) Conc: 20ug/mL concentration, 200 uL @ 50 uL/min flow rate
Assaciation time: 4min.
Dissociation time: 20 min.

Regeneration of chip: one pulse of 17uL. of 50mM NaOH + 75 NaCl @ 75uL/min
flow rate

Results:

The estimate affinity and rate constants from this experiment are listed in Table 1.
here below. The first few seconds of association and dissociation have been fit to a
1:1 Langmuir model to obtain the affinity and rate constants.
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GICAGCAGTATGGTAGCTCACCATTCACT TTCGGCCCT GGCACCAAGCT GGAA

ATCAAACGG 26-5F 12.1 V L Cone 12 Protein Sequence D |
woRMe2iP1@Q S PGTLSLSPGERATL S C RE&/BKIS000536
VSSSYLAWYQQKPGQG%PRLLIYGASSR
ATGI PDRFSGSGSGT FTLTI SRLEPE
DFAVYYCQQYGSSPFTFGPGTKLEI KR
Monocl onal anti body 26-5F 12.1 consensus sequence VH
Cq errsequence WK+ O E G A KPG
AlSVKYVS TASGYI FI'KQ,;((,(B)\I H@éVXOQAPGQ
R{L R&2MmpleéDt NA/)HO\QAG(M)GNE’C[/ Yk O%éEQGRVS
I STAYMet EL 5i%LRS E)T VY
Y QLA DY WECQGT TNV TV R
consendbl® Prof ein Séizence DjI @1de | T RSP GIT LS
LS ERA S-S~ S TAWY QQ
KIP PP HL L I™McAS RABGI|PDA¥Y SGS G
S(G EsI LT 1 S LEPED A YYGS
S|P éGQ%ZCPGT KO:%QFI K'\’Thée:'quqmnrpg Sthh
vari @@Lgﬁ:ﬂg ght and begvy chaln of 326-pF 1248 are shown
i ——gt-e—3Arrhere—the—segupree—ef—tpe—CBRs—s—a] so
i

=2

nal PRICRNA | s extagt ed as

The il

! AnflhnHU 2A 2Q PQ 2 g
de®d2 bef abo9g show ng a
wWas T eal eu—fTonmrtie RNA

3par1e%f' t o} anpl ?’f1y t he| VL

3614  PCR r eacfilons pr

region were upsuccessful. Ney prinersfwere ordered to

anpr 1 B"% al VL T n Separatelre ong. T CR uli ng
thes éﬁ rs onthé) riagjnal c qaet@ H_apnd VL

(f

bandgosieaw ip figurgi9B. The pyddief VH@pgd VL PCR

p L ‘enuenﬂ|n1 V-oet-oF anA

pos1(t-n4//@5t2ran forma@Bg were JIeF@rmh ne§ by 21b3ony PCR
LKE

gurc Ju, H—amd— VT oS WeT e pl o—and

sequéﬂ'@@tﬁéThe sequ@rﬁ?e of 5|/ VHY%Aonek and®3” VL c| ones

is shown here bel ow. Monocl onal Antibody 26-23 C2.2

SETHMNC] AEinite abd tate 26rAEntE2T Pndlmhdélysimentlbddiés. sequence
AGGT GAAGCT GCAGGAGT CAGGEECT GAGGT GAAGAAGCCT GEGEECCTCAGT

Example 5

Generation of anti-CD64 x anti-Pneumolysin 5-9A7 Bispecific Antibody

F(ab’), fragments of each of the HuUMAbs, anti-CD64 (88.53), and anti-Pneumolysin
are generated by pepsin digestion and purified to homogeneity by Superdex 200 gel
filtration chromatography. Size exclusion HPLC is performed, and by this type of

analysis both of the F(ab’) ; fragments are >95% pure.

A Fab’ fragment of the 88.53 is generated by mild reduction of the inter-heavy chain
disulfide bonds of the F(ab’) , fragment with mercaptoethanolamine (MEA). The
exact reducing conditions are determined prior to conjugation in small-scale experi-
ments. Size exclusion HPLC is performed, and by this type of analysis the 88.53
Fab’ is >90% pure.
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GAAGGTTTCCTGCACGECTTCTGGATACATCTTCACTAGCTATGCTATGCATTG
GGTGCECCAGGCCCCCGGACAAAGGCT TGAGT GGATGGGAT GGAT CAACCGCT

W@ AACACAAAATATTCACAGAAGT TCCAGGEGCAGAGT CAMZAKZNS/000536

CAGGGACAAAT CCGCGAGCACAGCCTACAT GGAGCTGACCAGCCTGAGATCT
GAGGACACGGCTGTGTATTACT GT GCGAGRRGGEEGCAGCAGCTGGCCTTTG
ACTACTGGEGEECCAAGEGACCACGGTCACCGTCTCCTCA 26-23 C2.2 VH
Cl oeeFdb’ dregmeniof thestfgheisceeparated from free MEA by G-25 column chro-

VI K ET [ .

SRR TR R R VA PR R R ) @
QGENENGS F20-TISB C2njggaie! Cl one 2 DNA sequence

AGGTGAAACT GCAGCT GT CT GGGECT GAGGT GAAGAAGCCT GEEGECCT CAGT

GAAGGT TTCCT GCACGGCT TCT GGATACATCT TCACTAGCTATGCTATGCATTG

EASTHREAY GegATREEAT Oy ATEORdUction of

R A S R LA oo

GABEACAIDEST T ChEEATTAST GINEOGAGHIAGSBREIAETAGST GHOUPTCPG Ugation in

GWWW&%W%E@%%%&%%WWS type of

s eanabstsaKIEGh SGREVKREASVKVSCTASGYl FTSYAVHWRQAPGQRLEW

MW NAGY

GNTKYSQKFQGRVSI TRDKSASTAYMEL TSLRSEDTAVYYCARRGQQLAFDYWG
CpThTé\/RMSS‘r@n@”B nezeaarvteddr@ne‘r® MREA by dirddgelumn chromatography

t
R

GGT GCGCCAGGCCCCCGGACAAAGGCT TGAGT GGATGGGATGGATCAACCGCT

S e R R W

{5 (2 TACIGEPBLGREAheaEEUABaacaF GeaEiized by HPLC.
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 26-23 C2.2
Cl one VH3 am no aci d sequence

VKE QESGHBEVEKPGREYIK\VSTTARESY BISPSy At An/RmhrEerRIsPariRg. Nitaly) - frag-
%%&%§%\6‘? h%ﬁ@- %%%J&@%%%FW mﬁ@% gene-

rated by pepsin digestion and purified to homogeneity by Superdex 200 gel filtration

chromatography. Size exclusion HPLC is performed, and by this type of analysis
both of the F(ab’) , fragments are >95% pure.

A Fab’ fragment of the 88.53 is generated by mild reduction of the inter-heavy chain
disulfide bonds of the F(ab’), fragment with mercaptoethanolamine (MEA). The ex-
act reducing conditions are determined prior to conjugation in small-scale experi-
ments. Size exclusion HPLC is performed, and by this type of analysis the 88.53
Fab’ is >90% pure.

The Fab’ fragment of the 88.53 is separated from free MEA by G-25 column chro-
matography. The Fab’ fragment is incubated with dinitrothiobenzoate (DTNB) 16a
and 16b to generate a Fab-TNB conjugate.

A Fab’ fragment of the 14A8 is generated by mild reduction of the inter-heavy chain
disulfide bonds of the F(ab’), fragment with mercaptoethanolamine (MEA). The ex-

act reducing conditions are determined prior to conjugation in small-scale experi-
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26-23 C2.2 VH C one 4 DNA sequence
AGCTCAAGCT GCAGGAGT CTGEEECT GAGGT GAAGAAGCCT GEEGECCTCAGT

WOR2WGEITRTICCT GCACGGECT TCTGGATACATCTTCACT AGCT AT GOHAITBR2005@00536

GGTGCGCCAGRCCCCCGGACAAAGECT TGAGT GGAT GGGATGGATCAACGCT
GGCTATGGTAACACAAAATAT TCACAGAMRSI TCCAGGERCAGAGTCAGCATTAC
CAGGGACAAAT CCGCGAGCACAGCCTACAT GGAGCT GACCAGCCTGAGATCT
GASRACASIEEGKENISHATTAT GT CEaNGRACEREBTAGEAGET GaGsIGthe 14A8
éETA’CT : GGGACCACGGTCACCGTCTCCTCA 26-23 C2.2 VH

8RS 299PHE> aci d sequence
LKL QESGAEVKKPGASVKVSCTASGYI FTSYAVHWRQAPGORL EVWWGW NAGY

SVt B R e T I 2o rome

A GETIGRAGEAE GAGIIREFTNBET GAAGARBECAREOBETgTAaToom tem-
R T T T OOA T ACRT CTT CACTAGCTAT GCTATGEAT TG
GGCCOCCGGACAAAGGCT TGAGT GGAT GEGAT GGATCAACGCT
GGCTATGGTAACACAAAAT AT TCACAGAAGT TCCAGGGCAGAGT CAGCATTAC

A RGREBE T RRTY AL IR AN SRR A LT s Uperdes

ACHACEEEREGEAACRACTAGERTCACCBRTETE CA GEs RS isGhaly zetHby HPLC.

S8 B s A BResHineataom s Briied ora ARTORRS e Ew

.-L._‘u
GGCCACCATCTCATACAGGGCCAGCAAAAGTGTCAGTACATCTGGCTATAGTT
ATACGCACT GGAACCAACAGAAACCAGGACAGCCACCCAGACTCCTCATCTAT
CTTGTATCRAA GRTACART EEHHTCEHRECARG PREAGDRSOAST QUG 5 po/ml
TCIISACAGACTTCACCCTCAA%TE%TCCTGTCISACISACISACISATCIZTCI:AA

CCTATTAGHEREREISA T ACACGT TCGGAGGGGGGACCAAGS
TGGAAATIGRAMes are blocked with 5% BSA in PBS.

3. Titrations of the bispecific antibody are added to the plate. Controls include
the anti-CD64 x anti-CD89 bispecific (control bispecific) and the F(ab’), frag-
ments of the anti-CD64 Ab, 88.53 or of the anti-Pneumolysin Ab.

4. The plates are then incubated with a supernatant containing a fusion protein
consisting of soluble CD64 linked to the Fc portion of human IgM.

5. The plates are finally incubated with an alkaline phosphatase labelled goat
anti-human IgM antibody. Positive wells are detected with the alkaline phos-

phatase substrate.

Characterization of the Binding Specificity of the anti-CD64 x anti-Pneumolysin Bis-
pecific Antibody — Binding to CD64 on Human CD64-transgenic Mice

Blood is taken from CD64 transgenic mice or from non-transgenic littermates, and
incubated with the 88.53 x anti-Pneumolysin bispecific antibody at a concentration of

30 pg/ml for 30 minutes at room temperature.

The blood is washed and then incubated with an FITC-labelled anti-human IgG anti-

body for 30 minutes at room temperature. The red blood cells are lysed and the re-
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26-23C 2.2 VL clone 2 Protein Sequence
DI RVTQSPASLAVSLGQRATI SYRASKSVSTSGYSYTHWNQQKPGQPPRLLI YL

WE306/021210 PCT/DK2005/000536

NL ESGVPARFSGSGSGTDFTLNI HPVEEEDRAATYYCQHI REL TRSEGGPRWKSK
26-23C 2.2 VL clone 3 DNA SeqUénce

GACATCCAGATGACCCAGT CTCCTGCTTCCTTAGCTGTATCTCTGGGGCAGAG
GETEHACGAT IRACHEAGA CAGTADA TR IBEYATREGIaNS  corre-

ATRLEAG TR - iGAL ted and
CrUT A Eredeleeted o
T GBaNCAGAETTaRCCT CAACAT CCATCCT GT GGAGGAGGAGGATGCTGCAA
CCTATTACTGICAGCACAT TAGGGAGCT TACACGT TCGGAGEEGEEGACCAAGC

TGGAGATCAAAA 26-23C 2.2 VL clone 3 Protein Sequence _
DI RWVIFRIB RASHAY SREERATH SPRASKSYETSEYS YIvHVIEISRPERPPRLIeUYDphils of

V D64 iransgenic mice. As in huma D64 j ressed by lymphocytes of the
SN ESOVPAHE SaSeat T DR T N TR e BAAT O P RED T RO P SRAE®
K teegisgeytic mice. \iihechighnsifie antinodehings de CD64 transgenic monocytes and

1 T :

o S oA N e
ATATGCACT GGAACCAACAGAAACCAGGACAGCCACCCAGACTCCTCATCTAT
CTTGTATCCAACCTAGAAT CTGGEGGT CCCTGCCAGGT TCAGT GGCAGTGGGTC
TGGGACAGACTTCACCCT CAACAT CCATCCTGT GGAGGAGGAGGATGCTGCAA

€ BGT CAGCACAT TAGGGAGCT TACACGT TCGGAGGGGGEGACCAAGG
TGGAAATCAAAA 26-23C2.2 VL clone 4 Protein
SequenceDl QLTQSPASLAVSL G((??ATI SYRASKSVSTSGYSYM-VNQKP
pégggmim%m%oclonal antibody R
NL ESGVPARFSGSGSGTDFTLNI HPVEEEDAATYYCQHI REL TRSEGGPRVWKSK
Monocl onal anti body 26-23C2.2 consensus sequences VH
cohedpN A Lnepging @q’u}@q@ according to the present invention are sequenced as
AT GAMRRARIAAE, GRGEST GAAGAAGCCT GBBBCCTCAGT
GAAGGT TTCCTGCACGECT TCTGGATACATCTTCACTAGCTATGCTATGCATTG
GGT GCGCCAGGCCCCCEGACAAAGCCT TGAGT GGATGGGAT GGATCAACGCT

el AT AR 1581480 Foh FORRIBMEEdSCAFITSHRET (E5dent (EibGenesis)

and converted into cDNA for use as a template in PCR. Agarose gel analysis

showed a high yield of the extracted RNA from the pellet (figure (8A)

cDNA was created from the RNA. Heavy chain and light chain variable regions were
amplified using Heavy Primers and Light Primer Mix from Amersham Biosciences.
The PCR products were analysed on a Tris-acetate-EDTA agarose gel. The PCR
using these primers on the cDNA gave the bands shown in figure 8B.

Direct cloning of the PCR products gave poor transformation efficiency, so the PCR
products were gel purified and cloned. Samples positive in the PCRs were cloned
into the pCR4-TOPO vector in the TOPO TA Cloning Kit (Invitrogen).

The purified VL and VH PCR products were cloned into a sequencing vector and
positive transformants were determined by colony PCR (figure 8C).



10

15

20

25

30

35

40

45

CAGGGACAAAT CCGCGAGCACAGCCTACAT GGAGCT GACCAGCCTGAGATCT
GAGGACACGECTGTGTATTACT GT GCGAGAAGGGEEGECAGCACCTGECCTTTG

WRANACTBBECCCAAGCGACCACGGTCACCGTCTCCTCA VH cONBETPE2005/000536

am no acid sequence

VKL QESGAEVKKPGASVKVSCTASGY! FTSYAVHW/RQAPGORL EWVGW NAGY
GNTKYSQKFQGRVSI TRDKSASTAYMEL TSLRSEDTAVYYCARRGQQLAFDYWS
QGAITPOESE cldnes avese pkisd AMSIBOBIEfaICeach chain and sequenced with both

S A Sl S AL AR e

AMVWMMM@WWWM-
CTTGTATCCAACCTAGAAT CTGGEGT CCCTGCCAGGT TCAGTGECAGTGEGTC
TGGGACAGACT TCACCCT CAACAT CCAT CCT GT GGAGGAGGAGGATGCTGCAA
CEAIEACT G EGAIZEIA CASNTIAGBRACCITATACEES CBGhecaaatadeanGehain and

DI AR o O A et PP o ERY B o 121y T PNA and

VSrotein sequences for each of these clones are shown below.
NLESGVPARFSGSGSGTDFTLNI HPVEEEDAATYYCCQHI REL TRSEGGPRVWKSK
The sequences of the variable |light and heavy chai n of
2aviasadonakAstiloody 26:5F i1@drseqBBncinigaesultdie sequence of
the CDRs is also incl uded Monocl onal Anti body 22 1C 11

S%“?‘i %J%&;q(@'&i’?%s@ aﬁaesg‘?e;r%”&”gf““ fhe

MASE t a Erclddice

b @ﬁ%@ﬁ@f i3 oy

LBET é,%% AACGCT

a A&)\ rc.-?cRd:}i A@AT%&G?%@A@C%@CC#GAQH%?
@QGGCCTTTG

;? % g ??@xg?é orrect
cl S ?-gr %@%nal n o rmnoc ona ? a(n:t P%‘od 22-1 C

11 The VL sequenm ng was of poorer quality. A further

Il:qaels\/l\-'i%lgneoﬁ BFOGE n@%ﬂyec‘rfcequenced to obtain a

co s nsts sSequence froma of six clones. The DNA

Crggg SR A AR M v s,

Seg S{EQé%SL SSEDTAVYYCARRGQQLAFDYWGQGTTVTV

26-5F 12.1 VH Clone 3 DNA Sequence

AGGTGAAGCTGCAGGAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT
GAAGGTTTCCTGCACGGCTTCTGGATACATCTTCACTAGCTATGCTATACATTG
GGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGATGGATCAACGCT
GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGTTGAGCAGCCTGAGATCT
GAAGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

26-5F 12.1 VH Clone 3 Protein Sequence

VKLQESGAEVKKPGASVKVSCTASGYIFTSYAIHWVRQA
PGQRLEWMetGWINAGYGNTKYSQKFQGRVSITRDKSAST
AYMetELSSLRSEDTAVYYCARRGQQLAFDYWGQGTTVTYV
SS

26-5F 12.1 VH Clone 6 DNA Sequence
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22-1 C 11 VH Cone 1 DNA sequence
AGGTGCAACT GCAGGAGT CTGEEEGAGECGT GGT CCAGCCTGEGAGGT CCC

Wa 200G EIRCT CCTGT GCAGCGT CTGGAT TCACCT TCAGT AACT AT GRCADIASTD00536

GGGT CCGCCAGGECT CCAGGCAAGGGGCT GGAGT GGGTGGCAGT TATATGGTA
TGATGGAAGTAATAAATACTAT GCAGACT TEGT GAAGGGCCGATTCACCATCTC
CAGAGACAATTCCAAGAACACGCT GTAT CTGCAAAT GAACAGCCT GAGAGCCG
AGGAC‘ACGGCTGTGTATTACTGTGCGAGAAGGGGAAATTACTATGGTTTGGGG
AQTG UTALTAT T ICETATTGACE ST |

TGALBGIZTCCTCLAGBGCTI0ECEANNGIT CEF TCHA@;'E%@@}HATéGCTATACATTG
V@QESCCOURBRSCRICEBAACGAARSISCIVIENEBRPCHG FOWRG CATOAACGCT
GINEY YADE CRBRICA CSRONSRAITICACAGISA BAEDTABGGGEERRAGNEAGSHATTAC
Y M@DWTWSGAHBNCKGG@TNBAWW@N&CM@WATCT

T AN GCARCTTIAEGRTT ATGCCAT GCACT
GGGT COGCCAGGCT CCAGGCAAGGRGCT GGAGT GGGT GBCAGT TATATGGTA
TGATGGAAGTAATAAATACTATGCAGACTTCGTGAAGGGCCGATTCACCATCTC
CAGAGACAATEOBIM AT L GCAAAT GAACAGCCT GAGAGCCGA
GGACACC;‘GCTGTGTATTACTGT GAAGGGGAAATTACTATGGTTTGGGG

Cé%g% RECEACS TR GEECLAASERAPEAGSETAAGOETR Q A
R EJ\/V%GJ%FWEQNQE(F%%mwv PQIKFTECURNCSI TRDKSAST

PG PAWAYIQD TV T V
GSNKYYADFVKGRFTI SRDNSKNTL YL QUNSL RAEDTAVYYCARRGNYYGL GSF

Y YYGVDVWAGQGTTVTVSS 22-1 C 11 VH C one 3 DNA sequence

AGGT CCAACT GCAGGAGT CT GEGGEGAGGCGT GGTCCAGCCT GGGAGGT CCCT

W GI'GCAGCGI CTGGATTCACCTTCAGTAACTATGGCATGCACTG
ecazivece !

GIGGGTGECAGT TATATGGTAT
GATGGAAGTAATAAATACT ATGCAGACT TC
A SEFdEE CAGT
SETTCRIRARCRGIGE T GhliL SR TRIATACATTG
GGTGCGCCAGGCCCCCGGAC GGC "CAACGCT

GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGTTGAGCAGCCTGAGATCT
GAAGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTC

26-5F 12.1 VH Clone 15 Protein Sequence

VKLQQSGAEVKKPGASVKVSCTASGYIFTSYAIHWVRQA
PGQRLEWMetGWINAGYGNTKYSQKFQGRVSITRDKSAST
AYMetELSSLRSEDTAVYYCARRGQQLAFDYWGQGTTVTV
S

26-5F 12.1 VH Clone 10 DNA Sequence

AGGTGAAGCTGCAGGAGTCAGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT
GAAGGTTTCCTGCACGGCTTCTGGATACATCTTCACTAGCTATGCTATACATTG
GGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGATGGATCAACGCT
GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGTTGAGCAGCCTGAGATCT
GAAGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

26-5F 12.1 VH Clone 10 Protein Sequence

VKLQESGAEVKKPGASVKVSCTASGYIFTSYAIHWVRQA
PGQRLEWMetGWINAGYGNTKYSQKFQGRVSITRDKSAST
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GCTTCTACTACTACGGTATGGACGT CTGEGECCAAGGGACCACGGT CACCGT CT
CCTC 22-1 C 11 VH done 3 Am no acid sequence

W&/eR0eBSCBGVVOQPGRSL RL SCAASGFTFSNYGVHWRQAPGKGL BRE/AIKR00EY 000536

GSNKYYADFVKGRFTI SRDNSKI\ITLYLQVNSL RAEDTAVYYCARRGNYYGL GSF

Y YYGVDWAGQGTTVTVS 22-1 C 11 VA Clone 4 DNA Sequence

AGGT CAAACT GCAGGAGT CT GGREGAGECGT GGT CCAGCCT GGGAGGTCCCT
AXGAOTEE FOCSE CRASERT CTAUAT YASR RCAGTRACY RIBEOXTEOAETT V TV
GETSCGCCAGGCT CCAGGCAAGGRGCT GGAGT GGGT GECAGT TATATGGTAT
GATGGAAGTAATAAATACTAT GCAGACT TCGT GAAGGGCCGATTCACCATCTCC
AGAGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GAGAGCCGA
GGACACGGCTGT GTATTACT GTGOGAGAAGGGGAAAT TACTATGGT TTGGGGA
GCTTCTACTACTACGGT AT GGACGT CT GEGECCAAGGGACCACGGT CACCGTCT
C@BEEY 221 VLClbde YHDNA SrguehcAn no Aci d Sequence

VKL QESGEGVVQPGRSL RL SCAASGFTFSNYGVHW/RQAPGKGL EW/AVI WD
GIBKIATCENREREASFDASKNTCOAGBEAGSEDEACTYCAIRIPOAB GSSAAAG
Y AYCOBEOBCIGTDENESARSGLC CAG ICHEAGTGTT ASTABCAGCTACTTAGCCT
S 5B TACEACCRWINTCDAGCCAAGEBGEGCCAGHTITCT CAAGTATEIIALATCC
GIKIEBCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAG
TMMM@K&A@C@WMW@TIT@GA@@T TACT

TGN[GM@BQATAAATACT ATGCAGACT TCGTGAAGGGCCGATTCACCATCTC
CAGAGACAATTCCAAGAACACGCTGTATCTGCAAAT GAACAGCCT GAGAGCCG
AGGACACGGCTGTGTATTACT GTGCGAGAAGGGGAAATTACTATGGT TTGGEGEG
AGGHECTACTACTIAOSE FATERABSRILENGSCECCAAGEGACCACGGT CACCGTC
TCCTCA 22-1 C 11 VH Clone 8 Amino Acid Sequence

VKL QRIGEGNQFERSE RUSEAAS BT ESARAVHRGRBMP SESEVWAYBWD A W Y Q
GSNIKYRY SDEVKIESRAT L SROBISKSBLIAQVRSLIRBEDF 8/ ERRAWYAEL GEF | SR
Y YRFGVDWDVERGST YWTOSERPZ - GISES R F 'VE GPéhé K3L BNAC Bequence
GACATCCAGATGACCCAGT CTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAG

26-5F 12.1 VL Clone 3 DNA Sequence

GACATCCAGATGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCC
AGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAG
ACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACT
GTCAGCAGTATGGTAGCTCACCATTCACTTTCGGCCCTGGCACCAAGCTGGAA
ATCAAACGG

26-5F 12.1 VL Clone 3 Protein Sequence

DIQMet TQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQ
QKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISR
LEPEDFAVYYCQQYGSSPFTFGPGTKLEIKR

26-5F 12.1 VL Clone 4 DNA Sequence

GACATCCAGATGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCC
AGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAG
ACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACT
GTCAGCAGTATGGTAGCTCACCATTCACTTTCGGCCCTGGCACCAAGCTGGAA
ATCAAACGG



10

15

20

25

30

35

40

45

50

AGCCACCCT CTCCTGCAGGGCCAGT CAGAGT GTTAGCAGCTACT TAGCCTGGT
ACCAGCAGAAACCT GECCAGGCT CCCAGECTCCTCATCTATGATGCATCCAAC

WASBGORCT GGCAT CCCAGCCAGGT TCAGT GGCAGT GEECCT GEERACHBRENNS/000536

TCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGITTATTACTGTC
AGCAGCGTAGCAACTGCCATCCGACGTT GGCACCAAGCTGGAAATCA
AACGG 22-1 C 11 VL Cone 3 Amno Acid Sequence

DI QUITQSPATL SL SPGERATL SCRASQSVSSYLAWYQQKPGQAPRLLI YD

AR . PARFEIGERETEle N Sd dosh EPEDFAVYYCQORSNVWHPTFGQ
GTKLXNQT 22-1 C 11 VL C one 6 DNA Sequence
ACACAGTHNTIOONEEENTCCT GB\F BNSFCANCASNCRANS@ASCLAEEMIA W Y Q
CNERACGNTEASRIANATTGATNSR\EITANPIAGOCEASBACGETAGHA AN T | SR
NTEREAGFACCLAGGHY QOT GAY STAF GANGIA BCLAACRIBRGRCACT GG
CATCCCAGCCAGGT TCAGNGGCAGT GGGTNTGGGACAGACTTCACTCTCACCA
TCAGCAGCNTAGAGCCTGAAGATTTNGCAGT TTATTACTGT CAGCAGT GTAGCA

AGEEECAT PURASHTT S BRI AAGERACCAAGCTGGAAATCAAANGN

Sequence of bad quality. 22-1 C 11 VL Clone 7 DNA
S eEﬂﬂ(@/ﬂiﬂ?@CAGATGACTCAGTCTCCA

GGGAAAG

AT EAACO TSR ACEABEIHK EIACTIAGCCT
A ST A ORI BCEM TRLRRIUSCATCC
CREE Ao AR CYSOGACAG
CASHRATEIINSCATRBCACKe G 3 RTRTATTACT
CRSTOBREA e GAA
CTGGOATCCGACGTTCGGCOAAGGOACCAA EGRAATCAA

ACGG 22-1 C 11 VL Cone 7 Amino Acid sequence

DI QU QFQPPCL CL QGKEPPSPAGPVRVL AATPGTNRNLARL PGSSSIWM

HEB G ASONEDIONGS Pk E3penel K| L CFI TVSSVATG RRSAK

APSVKSN 22-1 C 11 VL G one 11 DNA sequence

e A T S AR I TR (SN Y @

AGIACE KIFRNGCAZ@WEAS FCA TISR
LEPEDFAVYYCQQYGSSPFTFGPGTKLEIKR

26-5F 12.1 VL Clone 6 DNA Sequence

GACATCCAGATGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCC
AGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAG
ACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACT
GTCAGCAGTATGGTAGCTCACCATTCACTTTCGGCCCTGGCACCAAGCTGGAA
ATCAAACGG

26-5F 12.1 VL Clone 6 Protein Sequence

DIQMetTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQ
QKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISR
LEPEDFAVYYCQQYGSSPFTFGPGTKLEIKR

26-5F 12.1 VL Clone 10 DNA Sequence

GACATCCAGATGACACAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCT
GGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCC
AGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAG
ACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACT
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ACCAACAGAAACCT GECCAGGECTCCCAGECTCCTCATCTATGATGCATCCAAC
AGGGCCACT GGCATCCCANNCAGGT TCAGT GGCAGT GEGT CTGGGACAGACT

wWa RGIEIRGACCAT CAGCAGCCTAGAGCCT GAAGAT TTNGCAGT T TROTAK 25000536

AGCAGT GTAGCAACT GGCATCNGACATTCGGCCAAGGCACCAAGCTGGAAATC
AAACGG Sequence of bad quality® 22-1 C 11 VL Oone 12

DNA sequence

GEAT SIS TAACEMNECTCOACATACACTET CEGCHTTGGRBCTAXRN GGAA
ABGTCMAACIETS CCTGCAGGECCAGT CAGAGTGTTAGCAGCTACTTAGCCTGGT
ACCAACAGAAACCT GGCCAGGCTCCCAGECTCCTCATCTATGATGCATCCAAC
AGGGECCACTGECATCCCAGCCAGGT TCAGT GGCAGT GEGT CTGEGACAGACT

a
A T T O A GELACCARGLT COMAATOA.
oG pls Y §199p ¢ 2 RARITNOSAC R 8]YBENEES SYLAW Y Q

D ALSRIPOFRAT LSS RASRIVET L AWRIEEBRREIE MR TL TISR
AN TELRARRSEICSE] BRI B1$ S5 FREDEAY S ORQOSINHRTSAK
Al 22-1 C 11 VL Cone 14 DNA sequence

GACATCCAGATGACACAGT CTCCAGCCACCCTGTCTTTGT CTCCAGGGGAAAG
AWGCA GTCAGAGTGTTAGCAGCTACTTAGCCTGGT
A @1@ B AR CTCCTCATCTATGATGCATCCAAC

8 A

AAAG
GCCT
GCATCC

! Ch
R g AHESEIIRREAcAe
PSSR G BE FAFCALT EAER AT RS RRIATRS Bk CCAA

anti body 22-1 C 11 consensus seguences

X

26-5F 12.1 VL Clone 12 Protein Sequence
DIQMet TQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQ

QKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISR
LEPEDFAVYYCQQYGSSPFTFGPGTKLEIKR

Monoclonal antibody 26-5F 12.1 consensus sequence

VH consensus protein sequence

VKLQESGAEVKKPGASVKVSCTASGYIFTSYAIHWVRQAP
GQRLEWMetGWINAGYGNTKYSQKFQGRVSITRDKSAST
AYMetELSSLRSEDTAVYYCARRGQQLAFDYWGQGTTVT
VSS

VL consensus Protein Sequence

DIQMetTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQ
KPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEP
EDFAVYYCQQYGSSPFTFGPGTKLEIKR

The sequences of the variable light and heavy chain of 26-5F 12.1 are shown in

figure 3A, where the sequence of the CDRs is also included.
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VH consensus DNA sequence
AGGTGAAACT GCCAGGAGT CTGEEEEAGECGT GGT CCAGCCT GEGAGGT CCCT

WAABHOTCTICCT GT GCAGCGT CTGGAT TCACCT TCAGT AACT AT GOBATT DR A(05/@00536

GGTCCGCCAGGCT CCAGGRCAAGGGGCTGGAGT GGGTGGCAGT TATATGGTAT
GATGGAAGTAATAAATACTAT GCAGACT TOBT GAAGGGECCGATTCACCATCTCC
AGAGACAAT TCCAAGAACACGCTGTATCTGCAAAT GAACAGCCT GAGAGCCGA
COARCEIGT AREibaty 26 BT/ SsheREREMRTYES ATGGT TTGGGGA
GCTTCTACTACTACGGTATGGACGT CTGEGGECCAAGGGACCACGGT CACCGT

mg H.c %%%%%E Am no ém d seguEnc:%&!@g":LW;K\\)I o
\?SW Wﬁ%&ﬁ@iﬁ%ﬁe@cw%ﬂmg red GLampllfy the

GACAEGICAWSTEDCACATIIT INABpEMeECIerECrdded @1 epERGERMG/L in

AR R A T A RS RO LS ERT T S PSR LA the Vi

AGGHUCAEHESEAVGCDAGOICAGET TCAGT GGCAGT GGGT CTGGGACAGACT
TCACTCTCACCATCAGCAGCCTAGAGCCTGAAGAI TTTGCAGTTTATTACTGIC
AGCAGT GTAGCAACT GGCAT CCGACAT TCGGECCAAGECACCAAGCTGGAAATC
AANEEGrifitkd VHmdh&BCRrﬁrmduo&C\ivekemed ricte a sequencing vector and

D AT A L RS A XKLLy  YORSIR
TA PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQQCSNVWHPTFGQGTKLEI KR

The, se n t variable |i RAi
23 SREHE SRR R PPtk SRR b1 SR Bofi ana o
t he IRs is shatrsbererbelarded. An al i gnnment of the CDR
sequences of 26-5F1 2, 26-23 C2 and 22 1Cl1 is shown
in figure 11. Exanple 7 ldentification of |ocalisation
ofViamdiopad ArEipody 2623 Q2 2tsedeehciagrestlts of Pneunol ysin
of 12 am no acids, representing 28

26-23 C2.2 VH Clone 1 DNA sequence

AGGTGAAGCTGCAGGAGTCAGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT
GAAGGTTTCCTGCACGGCTTCTGGATACATCTTCACTAGCTATGCTATGCATTG
GGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGATGGATCAACGCT
GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGCTGACCAGCCTGAGATCT
GAGGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

26-23 C2.2 VH Clone 1 amino acid sequence

VKLQESGAEVKKPGASVKVSCTASGYIFTSYAMHWVRQAPGQRLEWMGWINAGY
GNTKYSQKFQGRVSITRDKSASTAYMELTSLRSEDTAVYYCARRGQQLAFDYW-
GQGTTVTVSS

26-23 C2.2 VH Clone 2 DNA sequence

AGGTGAAACTGCAGCTGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT
GAAGGTTTCCTGCACGGCTTCTGGATACATCTTCACTAGCTATGCTATGCATTG
GGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGATGGATCAACGCT
GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGCTGACCAGCCTGAGATCT
GAGGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCAACGTCTCCTCA

26-23 C2.2 VH Clone 2 amino acid sequence



10

15

20

25

30

35

40

45

50

am no acid residues of Pneunolysin are produced. The
pepti des overlap with neighbouring fragnents with at

wo e@s2R1@nm no aci d residues. The peptides ar ePGHDRR005/000536

figure 6. Antibody binding to_the fragnents is tested
in a standard ELI SA assay as déscribed here bel ow. All
peptides used are biotinylated peptides. Devices:
| MLQUSBARY KB CRBEKVSET ASIG AT 8 6AMENV WRQAPCARLEW MESWINAGY
ReEAGERY SOKERAR\ERIERDEGAS TRYMEL TSBRSE DIFA\BDI CARBBERGUBED YW-
CazQedTyBV®S | mcro-well plates (Pierce) Reagents:
Rabbi t - a- Human 1 gG HRP ( DAKO P0214) OPD
(o- Phenyl enedi am ne) Buffers: Wash and dil ution
b2 C2PB8H Wilarte DDBB%ETueme20 Bl ocki ng buffer: wash
buf fer added 2 % SWMP (skimred m | k powder) Controls
NefaBTCAAABTATAGRHGT CASCHTEaACPER TARAGCAAECCTGGGGCCTCAGT
Bi GAAGCRIDPRIKIECAGGE KE VCDRIGAIATA TGDT CACTAB RTADSEF A0 GCATTG
PEGTGCECTAGGRERGERCACNMOGS GT TGACTEAANRGWRTCEATOAACGCT
2 GCTRE GG TRACAGCRMAA TIRT TGNFAGAAGTTCCAGGGCAGAGTCAGCATTAC
Bi CAGGCREZVATVESRRACGLACAGGCTACPERGAIRCT GNCCABIACTGAGATCT
Bi @A GBACRECIGLAGEAIATHACSE GTHICRACAPGGRGEEGNBGYSCTGGCCTTTG
Bi At TAC KE QBTG ANBBCAE CADGCHTRARKPT G HECTEAT- 04"
Bi oti n- VKI RECTGLAVEE- OH, 50 g/ m Peptide "GNT-05"
Bi oti n- SVKI RECTGLAWCOH, 50 //g/m
26-23 C2.2 Clone VH3 amino acid sequence
VKLQESGAEVKKPGASVKVSCTASGYIFTSYAMHWVRQAPGQRLEWMGWINAGY
GNTKYSQKFQGRVSITRDKSASTAYMELTSLRSEDTAVYYCARRGQQLAFDYW-
GQGTTVTVSS

26-23 C2.2 VH Clone 4 DNA sequence

AGCTCAAGCTGCAGGAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT
GAAGGTTTCCTGCACGGCTTCTGGATACATCTTCACTAGCTATGCTATGCATTG
GGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGATGGATCAACGCT
GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGCTGACCAGCCTGAGATCT
GAGGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

26-23 C2.2 VH Clone 4 amino acid sequence

LKLQESGAEVKKPGASVKVSCTASGYIFTSYAMHWVRQAPGQRLEWMGWINAGY
GNTKYSQKFQGRVSITRDKSASTAYMELTSLRSEDTAVYYCARRGQQLAFDYW-
GQGTTVTVSS

26-23 C2.2 VH Clone 5 DNA sequence

AGGTGCAGCTGCAGGAGTCAGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGT
GAAGGTTTCCTGCACGGCTTCTGGATACATCTTCACTAGCTATGCTATGCATTG
GGTGCGCCAGGCCCCCGGACAAAGGCTTGAGTGGATGGGATGGATCAACGCT
GGCTATGGTAACACAAAATATTCACAGAAGTTCCAGGGCAGAGTCAGCATTAC
CAGGGACAAATCCGCGAGCACAGCCTACATGGAGCTGACCAGCCTGAGATCT
GAGGACACGGCTGTGTATTACTGTGCGAGAAGGGGGCAGCAGCTGGCCTTTG
ACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

26-23 C2.2 VH Clone 5 amino acid sequence
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Peptide "GNT-06" Biotin-LSVKI RECTGLA-CH, 50/yg/m
Pepti de "GNT-061" Biotin-NLSVKI RECTG-OH, 50 //g/m

w@eEbiogie10 GNT- 062" Bi ot i n- RNLSVKI RECTG OH, 50 P¢TYDK2005/000536

Peptide "GNT-07" Biotin- CTALAWVEWARTV-CH, 50 g/m

Pepti de "GNT-08" Biotin- TGLAWEBWARTVY- OH, 50 g/ ni

Peptide "GNT-09" Biotin- GCAWVEWARTVYE-CH, 50 g/ m

PeQILIQIES GARVIKKPG ABVEVISCTAABWRIVAAKWIHRQBBGQRLEWMGWINAG
g BNTENMS QK QGRVSITRDIBEAS TAY MAIRSMYSEDDAVIMCARBRGRALAFDYW
PGUdTR/TVESE - 14" Bi oti n- WARTVYEKTDLP- CH, 50 g/ m

Procedure The coated plates is rinsed well with 3 x

300m | of wash buffer per well. Al peptides are
deéaBed.2 NLRBHet DDRASeglndce 100 //1 is added per well

and the plated is incubated for lhour at room
t SACATACEBGCTEARCGRAGTETCSTEUIMC TAAS WEEOMT CTOECRIGE @AGAG
| SGCOACOA/TETCATHEOAGGEBCAGCAZMAGTIGCDEAGRARATTTIGECPETAGTT
WATACATAGT GCRAC TANCABBAMMOCAGGACAGCOACESINAACT@CTCATCTAT
I CTTEIATECARCSMCASTOT SRBGTCYCTEECLAGETTCAGCT G TGGGTC
WTIGEGACAGACTTCACIIC MEAACATECAT CCACIT AGAGBCAGCSAIEEATBATGCAA
t COTAT TP TE TGABCACATIAGICS AGIOETAQPAC G ICIGGAEGEBGEGACCAAGG
preGAASTGCARAbated for 1 h at 37C. The antibody is

appl i ed as shown below. The plated is rinsed using 2 x
200/ /1 of wash buffer per well The secondary anti body
Ra6{23C- A2 Murdonel 2)BrdHEP Sebiddt@eP0214) is diluted 1:2000

in blocking buffer, 100 //1 is added per well and the
pDIRETOBPABAARSLBORRATISHRASKEY SESGY SYIIHWNOQKAG@HBPRLLIYLVS
WINL E S& WP ARTB G GG T T I NHHR EF ERAAT MECQIHIREDT RBE G CEIRVKSK
for 30 m nutes. Three independent experinments are
performed and the result summari sed here bel ow. An
0R6+23Ce22 ¥ didre 3 BBIAN $ejuehcepl ate 1 is shown in figure

7A and the results of plate 2 is shown in figure

7 BAGICCGATCAQT GAGBCECRTBOTTBCITASSTGATOrCHeGBEGCAGAG
pIGE ECAREAT CARATACASBECSARCAAAAGESTCAGTANYS GITGQRCBABAGTT
1ATETGCACERAAAGE ANCREALRACCOREOBACAB OEACEOMNGACTCORCATCTAT
EQTI & A ARGCOAGHAATE CEGE BCECZCEONGATEAABTRCAGTCGGTC
i MAOEEAGAGCACTACACECTEAACATCCATERIBT GGAGGHBRAGBARGE TGCAA
7 BN TaPOTCERCAGERGATEAGCLAGCTRAGACEITICCEABGRIGGGACCAAGC
PF&@AGATCAAAROOl man, P.W Andrew, T.J. Mtchell, D.
Hansman, and J.C. Paton. 1994. |Immuni zation of mce
wi t h pneunol ysi n

26-23C 2.2 VL clone 3 Protein Sequence

DIQMTQSPASLAVSLGQRATISYRASKSVSTSGYSYMHWNQQKPGQPPRLLIYLV
SNLESGVPARFSGSGSGTDFTLNIHPVEEEDAATYYCQHIRELTRSEGGPSWRSK

26-23C 2.2 VL clone 4 DNA Sequence

GACATCCAGTTGACCCAGTCTCCTGCTTCCTTAGCTGTATCTCTGGGGCAGAG
GGCCACCATCTCATACAGGGCCAGCAAAAGTGTCAGTACATCTGGCTATAGTT
ATATGCACTGGAACCAACAGAAACCAGGACAGCCACCCAGACTCCTCATCTAT
CTTGTATCCAACCTAGAATCTGGGGTCCCTGCCAGGTTCAGTGGCAGTGGGTC
TGGGACAGACTTCACCCTCAACATCCATCCTGTGGAGGAGGAGGATGCTGCAA
CCTATTACTGTCAGCACATTAGGGAGCTTACACGTTCGGAGGGGGGACCAAGG
TGGAAATCAAAA

26-23C2.2 VL clone 4 Protein Sequence
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toxoid confers a significant degree of protection
agai nst at |east nine sero types of Streptococcus

w@e@dooni@e. | nfect.| mun. 62: 5683 Al onsoDeVel BET/DK205/000536

St rept ococcus pneunoni ae: virulence factors,
pat hogenesi s, and vacci nes. M’8r obi ol . Rev. 1995. Dec.
59: 591-603. Anonynous. 1985. Acute respiratory
i IS TOSPASLAVSLEQRATISY RASKSETISG YGY MEAWNQBPAEIPRLLIYLVS
L e8GR ARBS G S AT T NIAPVEEERAATYYEE M IRBL TRSESIRIRWKSK
and J.C. Paton. 1989. Contribution of autolysin to
vi rul ence of St rept ococcus pneurmnl ae. Infect.| mmn.
{ iboghe AP-23Ca12 ¢ 9 perfcedr ences i n

virul ence for mce anmong St rept ococcus pneunoni ae
strains of capsular types 2, 3, 4, 5 and 6 are not
at\thi congeabliseDNG sgnfiémieences in Pneunol ysi n production.
Infect. Imun. 65:1237-1244. Bonev, B.B., G bert,
R AGETCAARNTEW e AGCAG TEAGECCRIGAGC BEAGSANGIT C HRGBEGGTCAGT
of GAANEGPT HEETRCAGHEE TE CTHIGAILEASOIG AR BAG KT ARGEdAE GCATTG
f BEFRECECIACEREBLLEECACALAGHETT GRS TIFBATSGGCATCCATOIAACGCT
CHeGCTAT6E WACACAATYAPA TECACAGARG TTEEAMWIGCAGIAS: TFAGEATTAC
ARAGRGAGHAAT CLCREASATAGESIACARGRAG GREACEAGCEFGAGATCT
StEABEACHESIECHREGTAITAE TRIS CBACALBLHESCHCGAGUIRESTTTG
prAt AGTGERIGLEAAGRGEACGRCEEISASEESICTERATGAMI, et al .
Pneunococcal surface protein A (PspA) is serologically
hi ghly variable and is expressed by all clinically
i NfocoraensenpviNoacikeaaepees of Streptococcus
pneunoni ae. Infect.|lmun. 1990. Cct. 58:3293-3299. de
| OKIyHSABRKKBE AR VKRS @NIEIT SYAN VBQ@FGQRLEWMGWINAGY
prieNsY KA QSR ERBKSASGTAYINF al SLAARE N Y ESARRGQQLAFDYW-
| iBQETTVIMER. 1996. Feb. 64: 480-484. Kuo, J., M
Dougl as, H K. Ree, and A A Lindberg. 1995.
Characterization of a reconbi nant pneunolysin and its
us\d- eensangusdddfPeguendeer for pneumococcal type 18C
conj ugat e vaccines. Infect.| mun. 63:2706-2713. Lee
CIGAGATECAGDTGAT G4BT CIHTTEH! T GERFACERE TATRIRTGEGGCAGAG
i EGLEAE GAT PIHATACACCHACCAGEHBBARIFIICACGTACATCTGGCTATAGTT
CrATATROANT SR GTAACNZAADS CABIGAGAGCLASCCAGACTCETEATCTAT
PaE BHG TARNACPACBIAGF. CTIOBE G T ﬁCé@AG@Té'%QECé@CéﬁTGGGTC

pNEGEEACAEAC TECACHCHCAASA TN TEHEUPTP PAGEA{SCAGCATGCTGCAA
i rﬁ@ﬁb@ﬁ@n@T@if@A@&A%TTan%@ﬁéﬁ@“tTW He@dGGGGGGACCAAGG
pNEGEBAAREAARACT ob. Pat hog. 5: 461- 467.

VL consensus Protein Sequence

DIQLTQSPASLAVSLGQRATISYRASKSVSTSGYSYMHWNQQKPGQPPRLLIYLVS
NLESGVPARFSGSGSGTDFTLNIHPVEEEDAATYYCQHIRELTRSEGGPRWKSK

The sequences of the variable light and heavy chain of 26-23C2 are shown in figure
3B, where the sequence of the CDRs is also included.
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Lonmhol dt, H. 1995. Evidence of reconbination and an
antigenically diverse i munoglobulin A 1 protease

wa@rwa@2 i ai ns of Streptococcus pneunoni ae. PCT/DK2005/000536

Infect.| mun. 63:4238-4243. I\/bDanl el LS, et al.

Monocl onal anti bodi es agai nst (brot ease-sensitive
pneunococcal anti gens can protect mce fromfatal

i Monoctonal Antihody 22 dCotdoSenuenpinguinalysis.

J. Exp. Med. 1984. Aug. 1. 160: 386-397. MDaniel LS, et al.
PePMA wassigdted EomrroRNANPER rsactieps teamplify trpm%tlmm\é,ereglons of

oﬁﬁe‘?ﬁ@‘gmo%gﬁefmtﬁbw QNS u@av@tﬁé ggr'ids%fa%g% ﬂ@ﬁre PRAUTDCOCC

one ¢ mun. 1991
.Jan. 59 222 228. Mtchell T J., F. Mendez, J.C.
Pat ton, Andrew, and GJ. Boul nois. 1990, Conpari

shie @Eﬁﬂfﬁﬁlé(ﬁrawyi— RER eredyclamere Elened indo a seayencing vector and
S&éﬁ%Q%%%a%%mﬂb%ﬁnﬁﬂé@%y J:o@ﬂyl P%R dﬂaerleem BY CI ds.

18: 4010 Musher, D. an, et
al . 2001. Nonsp_em ficity of assayl ng for IgG antl body

t in circulating.i nmune conpl exes as
ng%u %85 %@8“%@%@6&%8& ¢r 858 Ghainiand seppgnced With both
| hesd. an@lréve@@ sééﬁfén@ﬁ§ priffRkD Beqderfeing hdlysid-lektified®orrect

fect of immunization Wwth
p?f%‘ﬂﬁfb‘%ﬁ/ V%ﬁ“@ﬂ@%ﬂ\?&“’?”%”%@%%&C&Hal | enged with
Strept ococcus pneum)nl ae. Infect. | mun. 40:548 Paton,

. Lee, P. Li, AM Barry, TJ.
I\/T *P%HE |3Pquqf>‘°W9 Vx@m?femor% q“ﬁl&)‘rs”ﬁﬁﬁ‘h%ﬂd clapes B}é[ﬁ Ri6fed and se-
1§&hcelts bbthrad tsrvepash doqbnRIRS aitbial K sipeordd.cal |y
obt ai ned pneunol ysin toxoi ds and their conjugation to

Strepto coccus pneunoni ae type 19F pol ysacchari de.

| TheDNA dndustotelrPsethiBicebiBdine apiEl &y Hand Viadibhés Me.shown below
Hai kal a, R , Carlone.G M, SanpsonJ.S., Briles,D. E.,
Paton J .C, Takala, A K, KilpiJ.M, and Kayhty. H.

&‘QU%%@E 'Qﬁ&Ygéggpnfﬂ%%oq?"%mé)??éﬂﬂﬁgzcggl surface
2?53&3\7}3@30 ﬁﬂﬁ% Btedi o 3.1 nfect B”i”miégc‘ia'

ﬁ%% %??%Eé@?gg:&
TATATGGTA
CCATCTC

AGCCTGAGAGCCG

AGCTTCTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCG-
TCTCCTCA

22-1C 11 VH Clone 1 Amino acid sequence:
VQLQESGGGVVQPGRSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIWYD
GSNKYYADFVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRGNYYGLGSFY
YYGMDVWGQGTTVTVSS

22-1C 11 VH Clone 2 DNA sequence

AGGTGAAGCTGCAGGAGTCTGGGGGAGGCGTGGCCCAGCCTGGGAGGTCCC
TAAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGCACT
GGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTA
TGATGGAAGTAATAAATACTATGCAGACTTCGTGAAGGGCCGATTCACCATCTC
CAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCG
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Sorensen, U.B. Pneunobcoccal polysacchari de anti gens:
capsul es and C-pol ysaccharide. An inmunochemn cal

watadp212Dan. Med. Bul | . 1995. Feb. 42:47-53. SwPEL/DE2005/000536

E., M. Crain, L.S. MDaniel, A Brooks-Walter, TJ.

Coffey, B.G Spratt, D. A Mor Bflson, and D.E. Bril es.

1996. DNA pol ynor phi sns and vari ants penicil

| IAGBABACEE PrOI@TAET ASTEVEEEAGAAGECAAAATALTIATGGTTTGGGG

pABCTTCTACTACTACGRHT AT GEADBOCTCGAGVRAAGLGABAGECHICACCG-

clTaV@3dNCAel ated. J.Infect.Dis. 174:884-888. Tai,

S.S., T.R Wang, and CJ. Lee. 1997. Characterization

of hemin binding activity of Streptococcus pneunoni ae.

| r22ei? 11 Mhiulon® 3:Ah0IBG ATl deqnghamn DF, et al . A

43- ki | odal ton pneunococcal surface protein, PspA:

i MMLAEIBCCYASIRSERIURIS CMASGETESNY GMIHWYROARGIKELEWVAVIWYD

arZBNIKY ¥ARFVKGRFA B RIINSENM. e MASH RARRT AVYY CARRGNYYGLGSFY

f UCGMPIMGQEIDYTHMES. 59: 1285-1289. C ains: 1. An

i sol ated anti-haenol ytic binding nenber conprising at

| east one binding do nain capable of specifically

bi22di @1 PhieCinoé 3$INA sbairegice sai d bi ndi ng donai n

recogni zes an epitope in the N-termnal part of

PAGBDCEAARTCOAGGAGHEIT G RGCARGRGC ERCTCCABBCTEGESRAGGTCCCT

| BPAGACTATCRTGTREAGOBHRCEGANTTNAGE TIARTAACEATGGIATIGCACTG

cIGERCCGOMMEG@C FCEALE PAAACHG AGHRAGTEEDYBEEAS TAMTATGGTAT

e[BATPEAARTAATAYAIACTATRICAGAT TECATCHAGSPOBGATI GACCATCTCC

afiGRGACAATPOCAASRAASTAGEQT GDARCT GCAAAT GAAAGEN TRASIAGCCGA

biGEAGHCREIITAEATIAC TG TEECAGAAS ECHBAAKEIAG TATGETTTGGGGA

i TCHTCTAGTACTAGGGTATIGSRACCTETEHGETCEANBCHAGTCAGLEY CACCG-

mai?CTA. The i sol ated bi ndi ng nenber according to

claim1-3, wherein the binding member is selected

fromanti bodi es or i mmunol ogically active fragnments of

a2 o di &6 Glong Brfghivo @kidiseqoéncent | bodi es. 5. The

i sol ated bi ndi ng menber according to claim4, wherein

t h@l@ESGGéﬁ\/é@%ﬁESSBL%GAASGFWESNN&MWNR&IAPGKGLEWVAVIWYD

ar@$NIeUY ABFVKERFJISRRANS KNI LB o@MNSLRAER DADNESABRGADTYESLGSFY

cNOMBMDEM(GAGATEIVS6. The isol ated bi ndi ng nenber

according to claim1, wherein the binding nmenber is

nonospeci fic towards Pneunolysin. 7. The isol ated

bi22el @1 g1 vEhBlene 4d¥vh diengenas cl ai m 1, wherein the

bi ndi ng menber is bispecific having at |east one

PAGETRALBETINACEAGACTS GBRAAGIGRE HEGTCCAGCCTGGGAGGTCCCT
AAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTAACTATGGCATGCACTG
GGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGGGTGGCAGTTATATGGTAT
GATGGAAGTAATAAATACTATGCAGACTTCGTGAAGGGCCGATTCACCATCTCC
AGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGA
GGACACGGCTGTGTATTACTGTGCGAGAAGGGGAAATTACTATGGTTTGGGGA
GCTTCTACTACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCG-
TCTCCTCA

22-1C 11 VH Clone 4 Amino Acid Sequence
VKLQESGGGVVQPGRSLRLSCAASGFTFSNYGMHWVRQAPGKGLEWVAVIWYD

GSNKYYADFVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRGNYYGLGSFY
YYGMDVWGQGTTVTVSS

22-1C 11 VH Cione 8 DNA sequence
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8. The isolated binding nmenber according to claim1,
wherein the binding nenber is nultispecific having at

wo e@si2ome portion towards Pneunolysin. 9. ThePCEHDK2at08600536

bi ndi ng menber according to claim1l1, wherein the

bi nding domain is carried by 8human anti body

framewor k. 10. The isol ated bi ndi ng nenber according to

C ABGTGAAGDTGEAGCACTOACEGHGAGEIGT G TCEAGRITBGCAGGTCCC

h rpAE ACTC 0T TG DEEAGCEEOTE A TICACTHE CASTIARGCA TE@AARGCACT

MedETCACCOATEGUTCOAGBCAEGGEEETGEAGTBGETAEEBCTTATATGGTA

WrenngicG ARG TAAT AUATACTATGCAGATTIIG TRAAGE GPTEAPECACCATCTC

C ORGAGROUARYTOGASEDATACELTCTATC2GCIAA TIGRACAGGCTGAGAGCCG

bin®t ACACE BTG RETAT TACTGTECENGAKGEEEAMASTAd TR GGTTTGGGG

C IAB QT CTWET A TAGAGT AN GBACEHTAIBBIAE CeAAGRIGASCABGGTCACCG-

egidTo@IGonpri sed by SEQ ID NOs 28, 29, 30 or 3 1. 13.

The isol ated bi ndi ng nenber according to any of the

precexi nyHtlanher8 Amihe AeidrSesmiedcdi ndi ng domai n

recogni zes an epitope conprised by am no acid 425-436

oiVKROESEE @S VAPERS RIS CAASEF DySSEGMHIV XRQAPGKGIEWYAYIWYD

i FENOedADFVIHGRE TIBRIEBKKNTLVLAMNG LRAEDTAVOFY GARRGNYYGLGSFY

peEEDYY GhETIETV8Ber ei n t he bi ndi ng domai n conpri ses

at | east one ami no acid sequence selected from SEQ I D

NOs 3, 4, 5, 6, 7, 8 9 and 10 or a honol ogue thereof.

1%2-the1 Vs @leieed DAEeq@enoenber according to any of

the preceding cl ainms, wherein the binding domain

C BRTATESAGATIATICARECACTCAGCRACCCEGUENTECTETEOASIGGCGAAAG

f rapC SEQCCICNOC TELAGGGCRAGTGAGAG TCGITAGKAGE TAGTOAGECTGGT

hat AQCAGHAACEIIGGCEAGBETCGOAGGET GG TCATIGT AEBREBCATCCAAC

AEEECOAATGGOATOCCABC PAGGEICAGTEGLAST CHIGEEGTBCEASCAGACT

biTEACTC TOABCATCAGDAGES TABAGUCTEARGAT EEHBEAGE TTATTACTGTC

C APCASCHT AGCASETRERRT OCIRAE T TE6GSC ARG CAOTB AL TE-

a damtogNaCGIEer eof . 17. The i sol ated bi ndi ng menber

according to any of the preceding clains, wherein the

bi ndi ng domai n conpri ses an am no aci d sequence

capptC 91 My Clbee SANneAcie Beguencki ed by SEQ ID NO 8 or

SEQ ID 17 or a honol ogue thereof. 18. The isol ated

bi MIGIMTQ SRADESL SREBRATDHCRASASY SSY LAMEY QRECERARRLLIYD

c| ASNRAT @GR 3G $GEGIDFIILA LEREDT AONMEQREBRSNMVHER GQ

acsTKIsoegQENCce conprising the se quence identified by

or SEQID 9 and SEQ I D 18 or honol ogues t hereof. 19.

The isol ated bi ndi ng nenber according to any of the

preseditny/LeClahes, DN Seguencehe bi ndi ng menber is

capabl e of binding Pneunolysin fromtwo or nore differ

eNACROAGTDITOONGCCRCAGIERNTTNGTCTNCAGNGGAAAGANCCACCCTNTC
CNGCAGGNCCAGTCANAGTGTTNGCAGCTANTTAGCCTGGTACCAACAGAAAN
NTGGNCAGGCTCCCAGGCTCCTCATCTATGANGCATCCAACNGGGCCACTGG
CATCCCAGCCAGGTTCAGNGGCAGTGGGTNTGGGACAGACTTCACTCTCACCA
TCAGCAGCNTAGAGCCTGAAGATTTNGCAGTTTATTACTGTCAGCAGTGTAGCA
ACTGGCATCCGACATTCGGCCAAGGCACCAAGCTGGAAATCAAANGN

Sequence of bad quality.

22-1C 11 VL Clone 7 DNA sequence

GACATCCAGATGACCCAGTTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGA
GCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTA
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACA
GGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTT
CACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCA
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20. The isol ated binding nenber according to any one
of clains 14-19, wherein the honol ogue is at |east 60

worldezical to one or nore of the sequences sPCBDKe@s/000536

fromSEQID NGs 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14,

15, 16, 17, 18 such as at 1 ea88 65 %identical such as

at least 70 %identical, such as at least 75 %

| GRIRGTATAGENACTEGEATEEBACHI C6GAERANCGLACSALBCIS GAAAT-

| esiadiSc% i dentical, such as at |east 90 % i dentical,

such as at least 95 %identical, such as at |east 98 %

| gend i £9L Clahe 7 ARfind A€l @bgekrieendi ng nmenber accordi ng

to claim1, wherein the dissociation constant is |ess

t MoV QFrdEP AL M QEKERPEPAGFSRULANT*RGTNRNLARUP @SS Mkie

| $H TSR SDPCEV Y GRBIETS BRSNS DEILGF IBVSSYATGIRRSAK

prageRdkgy cl ai ns, wherein the binding domain is

| ocated in a VL donmain. 23. The isol ated binding

epber 1avL @iehd 19 DRAsBgueihcd he preceding cl ai ns,

wherein the binding domain is |ocated in a VH domai n.

24AJNECCACKICAT ATAGT OBCCREITAGCC DGUCTITGICANCABECCAAAG

ofaGteAOBCTETZENGOAGENTEABTOAGAGTE THRHGEAGNSANTTAGCCTGGT

ANGURCAGAAACOTGE CORGGUTGICAGGEMDOTIONT C TR GAT GCARECAAC

| G be CoATIIGECARTOEANNCAGGTTECASTGEGAG DEGETRY GBRAASAGACT

aCIIK I CECAOCAT8AGCAGOOFABAG AT AAGATTETNGGAGITITATTACTGTC

b ot @AGRGT AST /U FSIGCATINGHTATFRIGGCEAAGRCANCARGCTZBSAAATC

Thengrwdi ng nmenber according to any of the preceding

clainms, conprising at least a first binding domain and

a SeReensk bivzdiqualigonai n, said first binding do main

bei ng capabl e of specifically binding Pneunolysin, and

sai d second bind ing donaein is different fromsaid

f izostc it ndi Qansl 0P BINA S5Guefibe i sol at ed bi ndi ng nenber

according to claim25, wherein the second binding

daERCATCEACHTENCACAGTBECCINGEEAQCOTGUCNT TS TCHRGHG@BCAAAG

PrtECACCRIUT GBI GCAGGBTPACTCAGAT BT AGCAGETACFTAGCCTGGT

s ed eCARGAGAAMCCIRAG OCAGRRIT CREAGTIBT CGTLATETATEATEGHTCCAAC

NEAhE G OTAOTGIECATCCOAGEOACET TORS TE GCABEGEETCTIGGGACAGACT

bi TCACTCIOABTATCAGEABDCEACACRETGAAGATTYTECAGTTgAA TACTGTC

MBAGIC TRECAASTEG CAT CE GATTETCGECCAASIEOAGS AAGIETIGGAAATCA

seAgected froma | eucocyte, macrophages, |ynphocytes,

neu trophilic cells, basophilic cells, and

eosi nophilic cells. 29. The isolated binding menmber

acgn1di1ng/Lt Clofié R MnAke Askieseguendehe second bi ndi ng

domain is capable of specifically binding a

PreiWwrQSPASLBILSREERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYD
ASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQCSNWHPTSAK
APSWKSN

22-1C 11 VL Clone 14 DNA sequence

GACATCCAGATGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAG
AGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGT
ACCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAAC
AGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACT
TCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTC
AGCAGTGTAGCAACTGGCATCNGACATTCGGCCAAGGCACCAAGNTGGAAAN
CAAACGG

22-1C 11 VL Clone 14 Amino Acid sequence
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30. The isol ated bindi ng nenber according to claim 28,
wher ei n second bi nding domain i s capabl e of

wa@pweiotize@l | y bi ndi ng a Pneunol ysi n epitope di PEEDERG05/000536

fromthe first binding domain, 3 1. The isol ated
bi ndi ng nmenber according to aim 25, wherein the
bi ndi ng mem ber conprises two bi nd| ng donmins. 32. The

i RGN @IPAT Ll FCRABASY] QAKRCSIPRIHAY i n
tARNRANGC AR S el DF d LAISSLE WW&Q@GSHV%%EF&Q
r@% on. 33. An isolated nucleic acid nol ecul e encodi ng
at least a part of the binding nenber as defined in
any one of claims 1-32. 34. A vector conprising the

tipopy P2 Bl e@nsgasusgeguencas| ai m 32. 35. The
vect or accordl ng to claim33, conprising a nucleotide
s gerreasyhPlIA seggendeat es t he expression of the
anti body encoded by the nucl eic acid nol ecul e.
HYEETEAPACISGRAPSA QT%%G@P&QC%EG@TWP&%@EG%AGGTCCCT
AGABHCT RCA HIGRARCGIZ TGRATIGAGE RECARIANEE AR FGATCCACTS
&8I €68 GHRCELHEAS FMEFLSECHEBARd SGAT GRE-ART TATA RS TAT
1G EG%AGIWM TH&%@AGET%T@A&%@% A TG ACRECTCC
AGC CA TGAGAGCCGA

RABPAEAAE,
| FAACAGREC TGN AST AG TETGRGR T ERETAERRITE TGCCGA
f@QHT%AQTA%E\EG&M%gAQ@JQﬁ%GP@A&%ﬁé GACCGT
fef®efCAs defined in any of cI aims 1-32 to said bio
| ogi cal sample, - detecting binding nmenbers bound to
sai d biol ogical sanple, thereby detecting or
VA gRRanagS ARinaAdd se@ieicedi sor der. 39. A klt
co risin

ook S B ARG BRL RS e AR BT BB MV R QAR ELEWNAYW YD
AG NKW&Q&MK@P&TI%BW%NTL%W%EQ X Y EARECNONESLESFY
bY YaMBRYWERGHTVAYS$e fined in any of clains 1-31 . 41.
The pharnaceutical conposition according to claim 39,
conprising at |east two different binding nmenbers. 42.
Vdlecotsensysi AUAS§IHEISer as defined in any of cl ai s
1-32 for the production of a pharmaceutic

B3P CAG T A G B ToT AN A C R T BT GTAGARGOGAAAG

aﬁgggﬁqgcg GRCGLGSABGCGRAGEES TS AFCAGCTACTTAGCCTGGT
CAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAAC

AGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACT
TCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTC
AGCAGTGTAGCAACTGGCATCCGACATTCGGCCAAGGCACCAAGCTGGAAATC
AAACGG

VL consensus Amino Acid sequence

DIQMTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRA
TGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQCSNWHPTFGQGTKLEIKR

The sequences of the variable light and heavy chain of 22-1C11 are shown in figure
3C, where the sequence of the CDRs is also included.

An alignment of the CDR sequences of 26-5F12, 26-23 C2 and 22 1C11 is shown in
figure 11.
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phar maceuti cal conposition for the treatnent of
Pneunococcus i nfection. 44. A Pneunol ysin peptide

we@omsiosimg of ami no acid 1-436 of SEQ | D NO 1BRCT/DK2a@5/000536

ments or variants thereof, recognized by the binding
menber as defined in any of tf2 clainms 1-32. 45. A
Pneunol ysi n peptide, fragnment or variant thereof,
cBrpmipte Mg t he am no aci d sequence identified by SEQ

I D NO 27, 28, 27, 30, 3 1, 32, 33, 34, 35 or 36. 46. A
vacci ne conposition conprising a Pneunol ysin peptide,
witanéiicatibh ef Beelisation ykepitopept i de, conpri ses an am no
acid sequence identified by SEQ ID NO 27, 28, 29, 30,
31, 32, 33, 34, 35 or 36 or variant thereof.47. The
vgzgnﬁhe&c peptivlediaggents of| PrienmdysinfafriRreenine aoigs,i repiegerting 28
adjuvant., 48 T ' C ' A ;
WA R E MO TS 3 BloBLBR, e BePids tRerap yih
4 ABighB6urdiy fRIEhanDs W atlleastiBeaninaiasidoesidaed. dhe peptides are shown
t her eof ecogni ze 1.ad] i
0 i0° B MRS i e fadfhi ReTRIRF R sRRAIRTENBA acsay as
adesaritied heteobelbai All déptid8s usdrbarei iotinylatdRheaptides.si n
peptide, fragnment or variant thereof is constituted by
at the nost 100, such as 80, 60, 40, 20, 15 or such as
aDelvieestrost 12 amino aci ds 50. Use of a vacci ne
c imqubator iab®d7 accordi ng to claim46-49 for prophylactic
t Pgadttesent of Pneunopcoccus i nfection. SEQUENCE LI STI NG
<Eliferdzeieest o A/'S <120> Bi ndi ng nenber towards
Pneunol ysi n <130> P885PCOO <160> 26 <170> Patentin
vdatedal: 3. 1 <210> 1 <211> 12 <212> PRT <213> honp
sdjpsens <400> 1 lie Arg Au cys Thr Gy Leu Ala Trp
GReagepttiayp 1 5 10 <210> 2

Plate cover

Reacti-Bind Streptavidin HBC Coated 96-well micro-well plates (Pierce)

Reagents:
Rabbit-a-Human IgG HRP (DAKO P0214)
OPD (o-Phenylenediamine)

Buffers:
Wash and dilution buffer: PBS with 0.05% Tween20
Blocking buffer: wash buffer added 2 % SMP (skimmed milk powder)

Controls

Negative: blank

Negative: PsaA Peptide 9144 Biotin-KDPNNKEFYEKNLKEYTDKLDKLDK-NH2, 1
mg/ml 040630

Positive: PLY Peptide 10146 Biotin-ECTGLAWEWWRT-OH, 5 mg/mi

Peptides:

Peptide "GNT-01" Biotin-RECTGLAWEWWR-OH, 5 mg/mi
Peptide "GNT-02" Biotin-IRECTGLAWEWW-OH, 5 mg/ml
Peptide "GNT-03" Biotin-KIRECTGLAWEW-OH, 50 ug/ml
Peptide "GNT-04" Biotin-VKIRECTGLAWE-OH, 50 ug/ml
Peptide "GNT-05" Biotin-SVKIRECTGLAW-OH, 50 ug/ml
Peptide "GNT-06" Biotin-LSVKIRECTGLA-OH, 50 ug/ml
Peptide "GNT-061" Biotin-NLSVKIRECTGL-OH, 50 ug/ml
Peptide "GNT-062" Biotin-RNLSVKIRECTG-OH, 50 ug/ml
Peptide "GNT-07" Biotin-CTGLAWEWWRTV-OH, 50 pg/ml
Peptide "GNT-08" Biotin-TGLAWEWWRTVY-OH, 50 ug/mi
Peptide "GNT-09" Biotin-GLAWEWWRTVYE-OH, 50 ug/ml
Peptide "GNT-10" Biotin-LAWEWWRTVYEK-OH, 50 ug/ml
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<211> 16 <212> PRT <213> Hono sapi ens <400> 2 Val Lys
lie Arg Qu cys Thr Ay Leu Ala Trp GQu Trp Trp Arg

wabeos028100 15 <210> 3 <211> 109 <212> PRT <21BCT/BKRI0Ki000536

ci al sequence <220> <223> Variable light chain
26-5F12 . 1<400> 3 Asp lie G fiMet Thr G n ser Pro Gy
Thr Leu ser Leu Ser Pro Ay 1 5 10 15 Au Arg Ala Thr
L Beptide "@YE-1Al GiohEWAMRTUVEKSEL-QHI 58 gg/mler Ser 20 25
3Pepiide 1GNT-AXABDP-WWRTVEEKTDEP-QHLGugid Gy G n Al a
Pro Arg Leu Leu 35 40 45 lie Tyr Ay Al a Ser ser Arg
Ala Thr Gy lie Pro Asp Arg Phe ser 50 55 60 Ay Ser
APRrog@edurgl y Thr Asp Phe Thr Leu Thr lie ser Arg Leu G

u Tﬁéfggteé%lgtgs rrgwesrgd é/effﬁgtg %;83(@&‘8‘\{\%%%%%%% Cf/}él‘? Gn
GAJ thhdegwelgéuteGum PBiSdo Ryesughmdy 100/ is0Bided peswall aQ(i!he plated
1 ins8d8d IR hartdFodhtbhperStur@ THa&3HES fShown here below.

The plate is flowingly rinsed with 3 x 200 w1 of wash buffer per well and blocked for
30 min at RT with wash buffer including 2 % SMP. Subsequently each well is rinsed
with 3 x 200 ul of wash buffer. All Mabs are diluted to 0.5 ug/ml and 100 ul is added
per well and the plate is incubated for 1 h at 37C. The antibody is applied as shown
below.

The plated is rinsed using 2 x 200u! of wash buffer per well

The secondary antibody Rabbit-a-Human IgG HRP (DAKO P0214) is diluted 1:2000
in blocking buffer, 100 ul is added per well and the plate incubated 30 min at 37C.
Each well is rinsed with 3 x 200 ul of wash buffer and developed with OPD for 30
minutes.

Three independent experiments are performed and the result summarised here be-
jow. An overview of the results of plate 1 is shown in figure 7A and the results of
plate 2 is shown in figure 7B.

Peptide set up (plate 1)

1 2 3 4 5 6 7 8 9

A

Blank P9144 | P10146 |GNT-01 | GNT-02 | GNT-07 | GNT-08 | GNT-13 | GNT-14
B

Blank P9144 | P10146 |GNT-01 | GNT-02 | GNT-07 | GNT-08 | GNT-13 | GNT-14
]

Blank P9144 |P10146 | GNT-01 | GNT-02 | GNT-07 [ GNT-08 | GNT-13 | GNT-14
D

Blank P9144 | P10146 | GNT-01 | GNT-02 | GNT-07 | GNT-08 | GNT-13 | GNT-14
E

Blank P9144 | P10146 | GNT-01 |GNT-02 [ GNT-07 | GNT-08 | GNT-13 | GNT-14
F

Blank P9144 |[P10146 | GNT-01 | GNT-02 | GNT-07 [ GNT-08 | GNT-13 | GNT-14
G

Blank P9144 |P10146 [GNT-01 [GNT-02 | GNT-07 | GNT-08 | GNT-13 | GNT-14
H

Blank P9144 |P10146 | GNT-01 [ GNT-02 | GNT-07 [ GNT-08 | GNT-13 | GNT-14




<220> <223> Variable lIight chain 26-5F12.1 <400> 4 Val

Lys Leu G n d user dy Ala d u Val

wa@\bkooa/oseno 1 5 10 15 Val

540 45 Trp lie Asn Al a Ay

Lys

Lys Lys Pro Ay

Val Ser cys Thr Al BCBPK2@B5§00536
Tyr | i e Phe Thr Ser Tyr Ala 20 25 30 lie Hi
Val Arg G n Ala Pro Ay G& Arg Leu Qu Trp Met Ay 3
Lys Tyr

Tyr

ser Gn Lys phe Gn 50 55 60 Gy Arg Val

Arg Asp Lys Ser Ala ser Thr Ala Tyr

Ay Asn Thr

Ser

s Trp

i e

G u Leu ser Ser Leu Arg Ser Gu Asp Thr Ala Val Tyr
p;@(fdeQ¥&p$ép|aQe§5 90 95Arg Arg Gly Gn Gn Leu AI a Phe
\/

Thr

Met 65 70 75 80

Gn. d Thr 100 _105 1] Thr
val spr L15\3 <‘1ofﬁifn%211iﬁlznil"> éD [ §,21?$>10 11 12
Al LI I 1 blﬁl SEPYUUCTIUC 24U~ S0~ CUN 1 ngl Clld
p26-5F12. 1 <400> 5 |ANG- ABET-SEBNTS [IBNSer] GVa] | SHT- SQ‘ﬁT-sé}NT- GNT-
_Tyr|Blapk, | R9144 1P10146)0421082 g LO311407 <299~ pRFT 1061 1062 |07
B GNT- |GNT- |GNT- |GNT- | GNT- |GNT- |GNT- |GNT- | GNT-
Blank ] P9144 | P10146 | 01 02 03 04 05 06 061 062 07
C GNT- [GNT- |GNT- |GNT- |GNT- |GNT- |GNT- |GNT- [GNT-
Blank |P9144 |1 P10146 01 02 03 04 05 06 061 062 07
b GNT- | GNT- |GNT- |GNT- |GNT- |GNT- |GNT- |GNT- |GNT-
Blank {P9144 | P10146 {01 02 03 04 05 06 061 062 07
E GNT- |GNT- |GNT- |GNT- |GNT- |GNT- ;GNT- |[GNT- | GNT-
Blank | P9144 | P10146 | 01 02 03 04 05 06 061 062 07
F
GNT- |GNT- |GNT- |GNT- | GNT- [GNT- |GNT- |GNT- | GNT-
Blank |P9144 1 P10146 |01 02 03 04 05 06 061 062 07
G GNT- |GNT- |GNT- |GNT- | GNT- |GNT- |GNT- | GNT- | GNT-
Blank | P9144 | P10146 | 01 02 03 04 05 06 061 062 07
H GNT- | GNT- |GNT- |GNT- | GNT- |GNT- |GNT- | GNT- | GNT-
Blank | P9144 | P10146 | 01 02 03 04 05 06 061 062 07
Peptide set up (plate 2 continued)
13 14 15 16 17
A
GNT-08 | GNT-09 | GNT-10 | GNT-13 [ GNT-14
B
GNT-08 | GNT-09 | GNT-10 | GNT-13 | GNT-14
C
GNT-08 | GNT-09 | GNT-10 | GNT-13 [GNT-14
D
GNT-08 | GNT-09 | GNT-10 | GNT-13 | GNT-14
E
GNT-08 | GNT-09 | GNT-10 | GNT-13 | GNT-14
F
GNT-08 | GNT-09 ] GNT-10 JGNT-13 |GNT-14
G
GNT-08 | GNT-09 { GNT-10 | GNT-13 {GNT-14
H
GNT-08 | GNT-09 | GNT-10 | GNT-13 [GNT-14




w1

<213> artificial

sequence <220> <223> CDR2 |ight chain
26-5F12.1 <400> 6 Gy Ala Ser ser Arg Ala Thr
W 2mem2R16<212> PRT <213> artificial

<210> 7
sequence <PCDBK2005/000536

<223> CDR3 |ight chain 26-5F12.1 <400> 7 G n G n Tyr
Gy Ser Ser

artificial

<211> 14 <212> PRT <213> artificial

<223> CDR2 heavy

22-6E6.5

26-5F12.1

26-23C2.2

13-2E12.1

22-1C11.1

27-11A8

I{ @ My m| O O @

28-10E7.2

\

Elisa readings (plate 1):

1 5<210> 8 <211885 <212> PRT <213>
sequence <220> <223> CDR 1 heavy chain
26-5F12.1 <400> 8 ser Tyr Ala lie Hs 1 5 <210> 9
sequence <220>

) chain 26-5F12.1 <400> 9 Trp lie Asn
Antigody setypfor@afh platesThr Lys Tyr Ser G n Lys

A 17-10C7 1

PsaA PLY GNT- | GNT- [ GNT- | GNT- | GNT- | GNT-
Mab Blank | pept. Pept. 01 02 07 08 13 14
17-10C7.1 | 0,11 0,08 0,21 0,24 0,35 0,15 0,28 0,08 0,09
17-10C7.1 { 0,08 0,08 0,30 0,37 0,42 0,19 0,35 0,08 0,09
17-10C7.1 | 0,10 0,06 0,22 0,27 0,32 0,12 0,24 0,07 0,07
22-6E6.5 0,10 0,09 2,17 1,56 3,00 0,17 0,63 0,09 0,10
22-6E6.5 0,09 0,08 3,00 2,25 3,00 0,36 0,64 0,09 0,08
22-6E6.5 0,08 0,07 3,00 2,83 3,00 0,53 0,80 0,08 0,07
26-5F12.1 0,09 0,09 2,56 1,68 3,00 0,21 0,89 0,09 0,09
26-5F12.1 0,08 0,08 3,00 2,98 3,00 0,47 1,09 0,09 0,09
26-5F12.1 0,08 0,07 3,00 3,00 3,00 0,60 1,23 0,09 0,08
26-23C2.2 | 0,08 0,08 0,30 0,29 2,80 0,14 0,29 0,07 0,08
26-23C2.2 | 0,08 0,08 0,52 0,49 3,00 0,23 0,38 0,08 0,08
26-23C2.2 | 0,09 0,07 0,55 0,50 3,00 0,18 0,26 0,07 0,07
13-2E12.1 0,08 0,09 0,20 0,23 0,35 0,13 0,27 0,08 0,08
13-2E12.1 0,08 0,08 0,29 0,37 0,41 0,18 0,36 0,08 0,08
13-2E12.1 0,07 0,06 0,20 0,26 0,33 0,14 0,22 0,07 0,07
22-1C11.1 1 0,19 0,16 1,09 0,72 2,05 0,24 0,71 0,11 0,10
22-1C11.1 | 0,11 0,10 1,71 1,16 2,51 0,58 0,91 0,12 0,10
22-1C11.1 | 0,22 0,19 2,24 1,70 3,00 1,01 1,562 0,25 0,22
27-11A8 0,09 0,08 1,99 0,92 3,00 0,15 0,34 0,08 0,09
27-11A8 0,08 0,08 3,00 1,53 3,00 0,29 0,41 0,09 0,08
27-11A8 0,08 0,07 3,00 1,84 3,00 0,28 0,32 0,07 0,07
28-10E7.2 | 0,08 0,08 0,23 0,27 0,39 0,14 0,30 0,08 0,09
28-10E7.2 0,08 0,08 0,35 0,42 0,47 0,21 0,37 0,09 0,08
28-10E7.2 | 0,07 0,06 0,26 0,32 0,38 0,16 0,26 0,07 0,08




1 5 10 <210> 10 <211> 17 <212> PRT <213> artifici al
sequence <220> <223> CDR3 heavy chain 26-5F12.1 <400>
watosngi2@®y G n G n Leu Ala Phe Asp Tyr Trp BE/DE2005/000536

Gy Thr Thr Val

1510 15 Thr

<210> 11 <211> 471<212>
PRT <213> honp sapi ens <400> B2 Met Ala Asn Lys Al a

Val Asn Asp Phe | i e Leu Al a Met Asn Tyr Asp 1 5 10
15 Lys Lys Lys Leu Leu Thr H s Gn Ay G user | i e
G . u Asn Ar h?20E2530 Y u @y Asn Gn Leu
Pr%"e)%?)w@f[?%b’ﬁ% ZIEGR reqdngse § afsséf 35 40 45 Lys Lys
Arg ser Le¢u serl Thr [Asn Thr sefr Asp[l I ¢ Ser |Val Thr
Ala 50 55I60 Thr ,Asn Asp |se rg Lep r|Pro (;Iy Alja
Leu Leu Val Val| #sp |Gw § 5570 7& 8p Fhr|Léu [elBGQ|ul
Asn Asn Plo Thr Kep [Led Al a=val &sp N @ Prio B85 |9
9% Met Thi Tyr |Serdl|i eiAsp eu €| LJEU% a % Sef
Asp Ser Phe 10(¢ (% 11§ HeuSG | nzva é I p|Pr se%
A$n ser Ser Vall &g |dg Al aOval %sn S | £ | &
o = O _.
sélolg|g|B|e|& |2
Sequence
Mab 0,5 PsaA | PLY | GNT- | GNT- | GNT- | GNT- | GNT- [ GNT-
ugiml Blank | pept. | Pept. 01 02 07 08 13 14
17-10C7.1| 0,11 | 0,08 | 0,21 | 0,24 | 0,35 | 0,15 | 0,28 | 0,08 | 0,09
22-6E6.5 | 0,10 [ 0,09 | 2,17 | 156 | >3 | 0,17 | 0,63 | 0,09 | 0,10
26-5F12.1 ] 0,09 | 0,09 | 2,56 | 1,68 >3 0,21 0,89 | 0,09 | 0,09
26-23C2.2 | 0,08 | 0,08 | 0,30 | 0,29 | 2,80 | 0,14 | 0,29 | 0,07 | 0,08
13-2E12.1{ 0,08 | 0,09 { 0,20 | 0,23 | 0,35 | 0,13 | 0,27 | 0,08 | 0,08
22-1C1111] 0,19 | 0,16 | 1,09 | 0,72 | 2,05 | 0,24 | 0,71 0,11 | 0,10
27-11A8 0,09 | 0,08 | 1,99 | 0,92 >3 0,75 | 0,34 | 0,08 | 0,09
28-10E7.2{ 0,08 | 0,08 | 0,23 | 0,27 | 0,39 | 0,14 | 0,30 | 0,08 ] 0,09
Elisa readings plate 2:
PsaA| PLY [ GNT-| GNT- | GNT- | GNT- | GNT- | GNT- | GNT- [ GNT- | GNT-
Mab Blank | pept. {Pept.| 01 | 02 [ 03 | 04 | 05 | 06 | 061 | 062 | 07
17-10C7.1 }0,062]0,077/0,119{0,117]0,185] 0,081 0,077 ] 0,08 |0,072|0,0770,088 | 0,071
22-6E6.5 |0,0720,074] 2,25 | 2,175 *** 12111 0,235/ 0,133 {0,096 | 0,151]0,109 0,108
26-5F12.1 10,071]0,069 | OUT | QUT | ***** | 2814]0,2620,154 /0,104 0,15210,107 0,132
26-23C2.2 {0,068 0,061 1,112{0,764 [ **++10,711]0,133| 0,108 {0,089 | 0,112 {0,096 | 0,094
13-2E12.1 0,067 0,065] 0,128 [0,118{0,171 0,078 0,074 {0,075 | 0,069 | 0,072 | 0,077 { 0,08
22-1C11.1 |0,5670,53911,577]1,274| OUT [1,103]0,7480,816| 0,56 | 0,61 |0,844]0,681
27-11A8  [0,082(0,073| OUT | 1,699 | 10,938 0,15 |0,148]0,088|0,158]0,112{0,113
28-10E7.2 | 0,074 | 0,08 ]0,174]0,166 | 0,251 0,127 | 0,098 | 0,097 | 0,086 | 0,098 | 0,107 | 0,089
Elisa readings plate 2 continued:
GNT-
Mab GNT-08 | GNT-09 | GNT-10 | GNT-13 | 14
17-10C7.1 | 0,083 ] 0,065 0,07 0,062 |0,068
22-6E6.5 | 0,323 | 0,322 | 0,09 | 0,089 |0,088
26-5F12.1 | 0,761 0,293 0,09 0,09 (0,092
26-23C2.2 0,16 0,105 | 0,076 | 0,076 |0,086
13-2612.1 | 0,085 | 0,067 | 0,066 | 0,066 |0,074
22-1C11.1 0,73 0,475 | 0,403 | 0,264 |0,257
27-11A8 0,175 | 0,095 | 0,076 | 0,071 | 0,076
28-10E7.2 | 0,106 | 0,081 0,071 0,072 10,072

Overview of results from Elisa readings of plate 2:



115 120 125 Asp Leu Leu Ala Lys Trp H s G n Asp Tyr

@y G n Val Asn Asn Val 130 135 140 Pro Ala Arg Met
w@2we/0yr21@d u Lys lie Thr Ala H s Ser Met G BCTEDKR005/000536

145 150 155 160 Leu Lys Val Lys Phe Ay ser Asp Phe

GQu Lys Thr Ay Asn Ser Leu 168 170 175 Asp | i e Asp
Phe Asn Ser Val H s ser Ay Qu Lys G nlie G n | |
e[dFlenddd I90[ Val [Asn Pne Tys G n [ 1 [e Tyfy Tyf Th{
Val ser Val Asp All & Valzlysz195_200 205 Ash prp dy >
Asp Val Phe G Erﬁ AsE Thrév(al =Thr E\/al ”;t; gAspj Lpus Ly s2 Dgﬁ
210 215 220 GaAfgF Y i(E Serl Ad @u Ao o|lsul § | 2
val Tyr llie sé@%arﬂ/a 21 2§3ﬁ a 20 Mol Yri @yl £ | ¢
: 0] R
Afg G n|Val TgrDLe@ LysgLJPul_GI uSTHr orhir thef Eyp 2 | 5 | S
Skr24s 250 25FaAs G 10 Yal B I|uBajaala Phe 5 (WA a2 | @
Leu lie llys ¥y Vall Lys®val 2240265270 A p Prp G h ® | ©
Thvat®,d u|Trp LysAG FLY | @NTLEBNASBNASIGNTNIIGNS- | GNTVRBNTE YGNT- | GNT-
2(m/m30 28BniA pepy/d(Pepti b Qley @3 |y 0% || Y4 AsH5Pr #6sppBispp62 | 07
G| 1710874 LArF% val Val Thr 290 295 300 G I&/ Lys Vhl As
/3l Q.P8aL 808 4, 0,12 1042 4 0491, 0,98 |1 Q084G 08,F ,07.1.0,06Hg.09 | 0,07
SIS $2p, Tht o, bt § B d Bl kel &0l b a4 o
315 3200, T o [ A5P L 3 B 9 LY &8y J10| Li®| 894 | 0,11 | 0,11
T_QQG_SFLIIQ_-I T SFT  PIE Ceg o2 A g ASpP[ ASTI[ val
Val Al'a Thyo7Phe o |n>ésp ﬁei Ihr| Asp ol | &/l | 61d Jo,$e450,11 0,13
34 BBP2Thr Lys vdl Thf Ala Tyr| Arg Asn| J y| Asp| Leu
Leu Leu AIDO7H 9.08dr1.855036(0 865 0.71 | 0,13 | 0,11 | 0,09 | 0,11 | 0,10 | 0,09
13-2E12.1
0,07 | 0,07 | 0,43 | 0,42 | 0,17 { 0,08 | 0,07 | 0,08 | 0,07 | 0,07 | 0,08 | 0,08
22-1C11.1 '
057 { 054 | 158|127} >3 |110]0,75[0,82] 0,56 | 061084068
27-11A8
0,08 | 007 | >3 | 1,70 | >3 [094}|0,5]|0,15 0,09 | 0,16 [ 0,41 ] 0,11
28-10E7.2
007 | 007 ] >3 | >3 | >3 |281]|0,26]0,45]0,10]0,15] 0,11 | 0,13

plate 2 continued

Sequence
w
S 3 g | 38 | &
o E g g E
= g | ¢ | ¢
i % = E E
= u = I
3 S | 2| 2| 2
2 ) S m =
Mab 0,5
ag/ml GNT-08 GNT-09 | GNT-10 | GNT-13 | GNT-14
17-10C7.1
0,08 0,07 0,07 0,06 0,07
22-6E6.5
0,32 0,32 0,09 0,09 0,09
26-5F12.1
0,76 0,29 0,09 0,09 0,09
26-23C2.2
0,16 0,11 0,08 0,08 0,09
13-2E12.1
0,09 0,07 0,07 0,07 0,07
22-1C11.1
0,73 0,48 0,40 0,26 0,26
27-11A8
0,18 0,10 0,08 0,07 0,08
28-
10E7.2 0,11 0,08 0,07 0,07 0,07

A graphic illustration of the results is shown in figure 7A and 7B.
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Gy Ala Tyr Val Ala Gn Tyr Tyr lie Thr Trp Asp G lu
Leu ser Tyr 370 375 380 Asp HHs Gn Ay Lys Gu Vval

waewe/dbr21Pro Lys Ala Trp Asp Arg Asn 385 390 3BST/HEE005/000536

Gy Gn Asp Leu Thr Ala H's Phe Thr Thr Ser lie Pro
Leu Lys Gy 405 410 415 Asn VAl Arg Asn Leu Ser Val
Lys lie Arg Qu cys Thr Ay Leu Ala 420 425 430 Trp
GRefdreRcds p Arg Thr Val Tyr G u Lys Thr Asp Leu Pro
Leu Val 435 440 445 Arg Lys Arg Thr lie ser lie Trp
Gy Thr Thr Leu Tyr Pro G n Val 450 455 460 d u Asp

o iexder 3. f L%%igﬁﬁ%n %Qterﬁ%gso&%gﬂ%& {2755 Ritchell, .

w@n ne'umolysm

ght chai n ehrersa sigiifca fprdtec‘ﬁor@agé?n @Hleadinine sero-
G n Ser Pr @per af$@btob@1¢u§1brﬁtsuMah[a§ahfel;tam@nwzjsess 10 15
Gn Arg Ala Thr | i e ser Tyr Arg Ala ser Lys ser Val

SalonBoDe¥etasc) E2 Bigpto@cgusT pneusreniady viruMeite Hectes, Tpggholienesis, and
G n G n Lys veganed Wic@biohRey. 1P Dec.39:580-68%5 Arg Leu Leu

lie Tyr Leu Val Ser Asn Leu Ju Ser Gy Val Pro Ala 50
55NGDYMPYE- rﬂﬁé’ﬁ Mted @éﬁry ofsptiagsyin @P?ef‘lfl’fﬁs A$pmiie depips a year.
Leu Asn |ie'Bices28%-R-75 80

Barry, A.M., R.A. Lock, D. Hansman, and J.C. Paton. 1989. Contribution of autolysin to
virulence of Streptococcus pneumoniae. Infect.iImmun. §7:2324-2330.

Benton et al. 1997. Differences in virulence for mice among Streptococcus pneumoniae
strains of capsular types 2, 3, 4, 5 and 6 are not attributable to differences in
Pneumolysin production. Infect. Immun. 65:1237-1244.

Bonev, B.B., Gilbert, R.J.C., Andrew, P.W. et al. 2001. Structural analysis of the pro-
tein/lipid complexes associated with pore formation by the bacterial toxin
pneumolysin. J. Biol. Chem. 276(8):5714-5719.Camara, M., G.J. Boulnois,
P.W. Andrew, and T.J. Mitchell. 1994. A neuraminidase from Streptococ-
cus pneumoniae has the features of a surface protein. Infect.Immun.
62:3688-3695.

Crain MJ, et al. Pneumococcal surface protein A (PspA) is serologically highly variable and
is expressed by all clinically important capsular serotypes of Streptococcus
pneumoniae. Infect.Immun.1990.0ct. 58:3293-3299.

de los Toyos JR, et al. Functional analysis of pneumolysin by use of monoclonal antibod-
ies. Infect.immun.1996.Feb, 64:480-484.

Kuo, J., M. Douglas, H.K. Ree, and A.A. Lindberg. 1995. Characterization of a recombi-
nant pneumolysin and its use as a protein carrier for pneumococcal type
18C conjugate vaccines. Infect.Immun. 63:2706-2713.

Lee CJ, et al. Immunologic epitope, gene, and immunity involved in pneumococcal glyco-
conjugate. Crit.Rev.Microbiol.1997. 23:121-142.

Lock, R.A., J.C. Paton, and D. Hansman. 1988. Comparative efficacy of pneumococcal
neuraminidase and pneumolysin as immunogens protective against Strepto-
coccus pneumoniae. Microb.Pathog. 5:461-467.

Lombholdt, H. 1995. Evidence of recombination and an antigenically diverse immunoglobulin
A1 protease among strains of Streptococcus pneumoniae. Infect.Immun.
63:4238-4243.

McDaniel LS, et al. Monoclonal antibodies against protease-sensitive pneumococcal anti-
gens can protect mice from fatal infection with Streptococcus pneumoniae.
J.Exp.Med.1984.Aug.1. 160:386-397.

McDaniel LS, et al. PspA, a surface protein of Streptococcus pneumoniae, is capable of
eliciting protection against pneumococci of more than one capsular type. In-
fect.Immun.1991.Jan. §9:222-228.
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Pro Val Gu GQu d u Asp Ala Ala Thr Tyr Tyr cys Gn
Hs lie Arg 85 90 95 Qu Leu Thr Arg Ser Au Ay dy

woér@ede10irp Lys Ser Lys 100 105 110 <210> 13 rCI/DK2M0%H00536

<212> PRT <213> artificial sequence <220> <223>

Vari abl e heavy chain 26-23C2. ®2<400> 13 Val Lys Leu G

n d uSer Ay Ala Qu Val Lys Lys Pro Gy Ala ser 1 5
1MificheNall.J.| fsMafalezSEE. Faten, Thw, Ahdrele andSGyW. Boulroise 189 Compari-
Thr Ser Tyr s&h ch pREuUBysBOgdvies ahil psotding frvfal Staptpc@@cus pneumoniae
Ala Pro Ay tme 1nar1dr2g Nuglgi.-AQidsRepr 18:4P Ay 35 40 45 Trp

IleAsnAIa rGIyAsnThrLsT ser.
e o e g
Lys ser AI a i
s)ér Leu Arg Eered i ASH® ?”eﬂfngn'@aclunﬂ? eCtT P %éa 85

9q>a9<§1 AQ, A LR afili D, ﬁaﬂsnjﬂgﬁJ 104 ({f\ﬁrpma—ﬁf £atlg—r§ Rntrgpb(eumolysm
glstre

Gn Gy Thr oFhdunki ik Dr Nlien Q(‘] W oeelis griedmoniae.  In-
<210> 14 <2]f;§t Mdurcd8:328 PRT <2135 artificl aI sequence

Paton, J.C., R.A. Lock, C.J. Lee, J.P. Li, AM. Barry, T.J. Mitchell, P.W. Andrew, D
Hansman, and G.J. Boulnois. 1991. Purification and immunogenicity of
genetically obtained pneumolysin toxoids and their conjugation to Strepto-
coccus pneumoniae type 19F polysaccharide. Infect.lmmun. 59:2297-2304.

Rapola, S., Jannti,V., Haikala,R., Carlone,G.M., Sampson,J.S., Briles,D.E., Paton,J.C.,
Takala,A.K., Kilpi,T.M., and Kdyhty,H. 2000. Natural development of anti-
bodies to pneumococcal surface protein A, pneumococcal surface adhesin
A, and pneumolysin in relation to pneumococcal carriage and acute otitis
media. J.Infect.Dis. 182:1146-1152.

Simell, B., Korkeila,M., Pursiainen,H., Kilpi,T.M., and Kayhty,H. 2001. Pneumococcal
carriage and otitis media induce salivary antibodies to pneumococcal sur-
face adhesin A, pneumolysin, and pneumococcal surface protein A in chil-
dren. J.infect.Dis. 183:887-896.

Sorensen, U.B. Pneumococcal polysaccharide antigens: capsules and C-polysaccharide.
An immunochemical study. Dan.Med.Bull.1995.Feb. 42:47-53.

Swiatlo, E., M.J. Crain, L.S. McDaniel, A. Brooks-Walter, T.J. Coffey, B.G. Spratt, D.A.
Morrison, and D.E. Briles. 1996. DNA polymorphisms and variants penicil-
lin-binding proteins as evidence that relatively penicillin-resistant pneumo-
cocci in Western Canada are clonally related. J.Infect.Dis. 174:884-888.

Tai, S.S., T.R. Wang, and C.J. Lee. 1997. Characterization of hemin binding activity of
Streptococcus pneumoniae. Infect.Immun. 65:1083

Talkington DF, et al. A 43-kilodalton pneumococcal surface protein, PspA: isolation, protec-
tive abilities, and structural analysis of the amino-terminal sequence. In-
fect.Immun.1991.Apr. 59:1285-1289.
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<220> <223> CDRI | i ght chai n 26-23C2 . 2 <400> 14
Arg Al a ser Lys ser Val Ser Thr ser Ay Tyr Ser 1 5

watos@iNr 15 <211> 7 <212> PRT <213> arti fi ci aPCT/DK2005/000536

sequence <220> <223> CDR2 light chain 26-23C2.2 <400>

15 Leu Val Ser Asn Leu Qu Se®31 5 <210> 16 <211> 6

<212> PRT <213> artificial sequence <220> <223> CDR3

| i ghtimshai n 26-23C2. 2 <400> 16Gn H s He Arg d u

Leu 1 5 <210> 17 <211> 5 <212> PRT <213> artifici al
sequence <220> <223> CDR heavy chain 26-23C2.2 <400>

17. Sén ishlatedaatiMaemidiytic binding member comprising at least one binding do-

main capable of specifically binding Pneumolysin, wherein said binding domain
recognizes an epitope in the N-terminal part of Pneumolysin corresponding to
amino acid 1-436 of SEQ ID NO: 11.

2. The isolated binding member according to claim 1, wherein said binding domain
recognizes an epitope in a region of Pneumolysin corresponding to amino acid
200-436 of SEQ ID NO: 11.

3. The isolated binding member according to claim 1-2, wherein the isolated bind-
ing member is a pure isolated binding member.

4. The isolated binding member according to claim 1-3, wherein the binding mem-
ber is selected from antibodies or immunologically active fragments of antibodies
or single chain of antibodies.

5. The isolated binding member according to claim 4, wherein the antibodies are
selected from monocional antibodies, polyclonal antibodies or mixtures of mono-

clonal antibodies.

6. The isolated binding member according fo claim 1, wherein the binding member
is monospecific towards Pneumolysin.

7. The isolated binding member according to claim 1, wherein the binding member
is bispecific having at least one portion specific towards Pheumolysin.

8. The isolated binding member according to claim 1, wherein the binding member
is multispecific having at least one portion towards Pneumolysin.

9. The isolated binding member according to claim 1, wherein the binding domain
is carried by a human antibody framework.
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1 5 <210> 18 <211> 14 <212> PRT <213> artificial
sequence <220> <223> CDR 2 heavy chain 26-23C2.2 <400>

wadosopi2io e Asn Ala Gly Tyr Gly Asn Thr Lys R@T/DEe#05/000536

Gn Lys 1 510 <210> 19 <211> 108 <212> PRT <213>
artificial sequence <220> <2234 vari abl e light chai

n 22-1C1 <400> 19 Asp |l i e G n Met Thr G n Ser Pro

Al #. The idotaledSbindingum&abePacofdiyy fo Sait 1,1&h&eiruthartindiigidomain

Thr Leu Se Arg. Ala Ser. G n Ser, Val Ser ser Tyr 20

25 30 q?érbe%y%%@aawd @qt%??dégﬁnﬁy@%ro Gy Gn Ala Pro

Arg Leu Leu | i e35 40 45 Tyr Asp Ala ser Asn Arg Ala

T A I Phe Ser 5 r. . ,
I Gt e LR 48 g e3fb e, e
Pro 6&dbihdity @indh uedsgpizBh an AbiopéadonTyrisedpy b@BE@IMNO: 27.
Gn cys Ser Asn Trp H's Pro 85 90 95 Thr Phe Ay Gn

@y Thr Lys Leu Qu lie Lys Arg 100 105
12. The isolated binding member according to any of the preceding claims, wherein

said binding domain recognizes an epitope comprised by SEQ ID NOs 28, 29,
30 or 31.

13. The isolated binding member according to any of the preceding claims, wherein
said binding domain recognizes an epitope comprised by amino acid 425-436 of
Pneumolysin as identified by SEQ ID NO: 11.

14. The isolated binding member according to any of the preceding claims, wherein
the binding domain comprises at least one amino acid sequence selected from
SEQID NOs 3, 4, 5, 6, 7, 8, 9 and 10 or a homologue thereof.

15. The isolated binding member according to any of the preceding claims, wherein
the binding domain comprises at least one amino acid sequence selected from
SEQ ID NOs 12, 13, 14, 15, 16, 17, 18 or 10 or a homologue thereof.

16. The isolated binding member according to any of the preceding claims, wherein
the binding domain comprises an amino acid sequence comprising the se-
quence identified by SEQ ID NO 10 or a homologue thereof.

17. The isolated binding member according to any of the preceding claims, wherein
the binding domain comprises an amino acid sequence comprising the se-
quence identified by SEQ ID NO 8 or SEQ ID 17 or a homologue thereof.

18. The isolated binding member according to any of the preceding claims, wherein
the binding domain comprises an amino acid sequence comprising the se-
quence identified by or SEQ ID 9 and SEQ ID 18 or homologues thereof.
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<210> 20 <211> 125 <212> PRT <213> artificial sequence
<220> <223> Vari abl e heavy chai n 22-1Cd1 <400> 20 Val

whyweke21lG n G u ser Ay Ay Ay Val Val G PCPEDE2@5%00536

Arg Ser 1 5 10 15 Leu Arg Leu ser cys Al a Al a Ser
dy Phe Thr Phe ser Asn Tyr Q% 20 25 30 Met H s Trp
Val Arg G n Ala Pro Ay Lys Ay Leu d u Trp Val A a
35 40 45 VaI i e Trp Tyr Asp Ay Ser Asn Lys Tyr Tyr

55_60 Thr
o B A28 %’@\ndt"% aBreaordng Wi B Bgelg Qs wherei
G n WMt biAding seembezus sagpbie af Kinditng Aeurfolysil fram Wad off yrore differ-
Tyr rg Arg Ay Asn Tyr Tyr Gy Leu
§é€‘°@%’é‘%{;§9? Sre?‘%’ﬁ ‘Y y Met 100 105 110 Asp Val
p Gy Gn Ay Thr Thr Val Thr Val ser Ser 115 120
T <213> art
si%uiﬁ%éwé%%é*é@gﬁ orRBR oG Brelp e Ao g, vpgrei the
Ar g AbmoBgre G at ISest 60alo |8emt|c@ero dne olLmorefbfathe sequences selected
from SEQ ID NOs 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 18 such as at
least 65 % identical such as at least 70 % identical, such as at least 75 % identi-
cal, such as at least 80 % identical, such as at least 85 % identical, such as at
least 90 % identical, such as at least 95 % identical, such as at least 98 % iden-

tical.

21. The isolated binding member according to claim 1, wherein the dissociation con-
stant is less than 5 x 10® M, such as less than 1 x 10° M.

22. The isolated binding member according to any of the preceding claims, wherein
the binding domain is located in a V. domain.

23. The isolated binding member according to any of the preceding claims, wherein
the binding domain is located in a Vi, domain.

24. The isolated binding member according to any one of claims 14-23, wherein the
binding domain is arranged as a complementarity-determining region (CDR) in
the binding member.

25. The isolated binding member according to claim 3, wherein the fragment of anti-
bodies are selected from Fab, Fab’, F(ab), and Fv.

26. The binding member according to any of the preceding claims, comprising at
least a first binding domain and a second binding domain, said first binding do-
main being capable of specifically binding Pneumolysin, and said second bind-
ing domain is different from said first binding domain.
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1 5 10 <210> 22 <211> 7 <212> PRT <213> artificial

sequence <220> <223> CDR2 |ight chain 22-1Cd1 <400> 22
wae@ohtriser Asn Arg Ala Thr <210> 23 <211> 6 RCI/BK20RD00536

<213> artificial sequence <220> <223> CDR3 |ight chain

22-1 1 <400> 23 Gn Gn cys $&r Asn Trp 1 5 <210> 24

<211> 6 <212> PRT <213> artificial sequence <220><223>

CPRI THedaolgted imdin@ ehBet acscbiflrg BxclSer 2Z\swhefyin tiek geddad binding

Hi

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

al 2"8%&?2?1 ggcla%zbl%%f égélc%fﬁ:aﬁf' biﬁ l:r%>a rﬁaRrTnm%%:alé Bro%ih,' chh'asCé human

protein, such as a protein selected from CD64 or CD89.

The isolated binding member according to claim 25, wherein the second binding
domain is capable of specifically binding a mammalian cell, such as a human
cell, such as a cell selected from a leucocyte, macrophages, lymphocytes, neu-

trophilic cells, basophilic cells, and eosinophilic cells.

The isolated binding member according to claim 26, wherein the second binding

domain is capable of specifically binding a Pneumococcus protein.
The isolated binding member according to claim 28, wherein second binding
domain is capable of specifically binding a Pneumolysin epitope different from

the first binding domain.

The isolated binding member according to claim 25, wherein the binding mem-

ber comprises two binding domains.

The isolated binding member according to claim 30, wherein the two binding
members are linked through a spacer region.

An isolated nucleic acid molecule encoding at least a part of the binding member
as defined in any one of claims 1-32.

A vector comprising the nucleic acid molecule as defined in claim 32.

The vector according to claim 33, comprising a nucleotide sequence which regu-
lates the expression of the antibody encoded by the nucleic acid molecule.

A host cell comprising the nucleic acid molecule as defined in claim 32.

A cell line engineered to express the binding member as defined in any of claims
1-32.
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<220> <223> CDR2 heavy chain 22-1C 1 <400> 25 Val lie
Trp Tyr Asp Ay ser Asn Lys Tyr Tyr Ala Asp Phe 1 5 10
W 200m2 260 <211> 17 <212> PRT <213> artificial BeDER@S/000536
<220> <223> CDR3 heavy chain 22-1C1 <400> 26 Ser Phe
Tyr Tyr Tyr Ay Met Asp Val Trff Ay Gn Ay Thr Thr

Val

38.

39.

40.

41.

42.

43.

44,

45.

46.

15 10 15 Thr
A method of detecting of diagnosing a disease or disorder associated with

Pneumococcus in an individual comprising

providing a biological sample from said individual,

adding at least one binding member as defined in any of claims 1-32 to said bio-
logical sample,

detecting binding members bound to said biological sample, thereby detecting or
diagnosing the disease or disorder.

A kit comprising at least one binding member as defined in any of claims 1-31,
said antibody being labelled.

A pharmaceutical composition comprising at least one binding member as de-
fined in any of claims 1-31.

The pharmaceutical composition according to claim 39, comprising at least two
different binding members.

Use of a binding member as defined in any of claims 1-32 for the production of a

pharmaceutical composition.

Use of a binding member as defined in any of claims 1-32 for the production of a
pharmaceutical composition for the treatment of Pneumococcus infection.

A Pneumolysin peptide consisting of amino acid 1-436 of SEQ ID NO 11, frag-
ments or variants thereof, recognized by the binding member as defined in any
of the claims 1-32.

A Pneumolysin peptide, fragment or variant thereof, comprising the amino acid
sequence identified by SEQ ID NO 27, 28, 27, 30, 31, 32, 33, 34, 35 or 36.

A vaccine composition comprising a Pneumolysin peptide, wherein the Pneumo-
lysin peptide, comprises an amino acid sequence identified by SEQ ID NO 27,
28, 29, 30, 31, 32, 33, 34, 35 or 36 or variant thereof.
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47.

48.

49.

50.

98

The vaccine according to claim 46, further comprising an adjuvant.

The vaccine according to claim 46, wherein the Pneumolysin peptide comprises
amino acid 425-436 of SEQ ID NO 11, fragments or variants thereof, recognized
by the binding member as defined in any of the claims 1-32.

The vaccine composition according to claim 46-48, wherein the Pneumolysin
peptide, fragment or variant thereof is constituted by at the most 100, such as
80, 60, 40, 20, 15 or such as at the most 12 amino acids

Use of a vaccine composition according to claim 46-49 for prophylactic treat-

ment of Pneumococcus infection.



