Title: Gampositive bacteria specific binding conmpounds The invention
relates to the fields of biology, imunology and nedicine. 5

G am posiwOwe11moseeor gani snms cause the majority of syst ecroNL2ofi@se450ns. One
i nportant nmenber of these Grampositive pathogens is Staphyl ococcus aureus
(S. aureus). About 20% of the population is a long-termcarrier of S
aureus. S. aureus can cause a range of illnesses from m nor skin

i nfections, such as pinples, inpetigo 10 (nay al so be caused by
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carbuncl es, scal ded skin syndronme and abscesses, to Iife-threatening

di seases such %FT eunoni.a, .meni.n teo eI| endocarditis, Toxic

shock syndrome am-RoRfINeaCTeria %ﬂiénmiﬂgé p‘1“§'§:apable of infecting al

ki nds of organs and tissues. S. aureus infections occur in inmmunoconpetent

as well as inmune gonpr e 550% of the |nfe tions in US
"htensi ve care. uni T8 Brai ol gl P dRotbisksn Mokt ab e Ehousand .
aureus inf&ctions per year, resulting in 12,000 deaths, are reported in the

US (see al so I\/bra &l a(!)s1 VeEnl\A%ro%?S 1s§1§6 67e4t %1%0061_ %ofs e iciAﬁfrr%Jo I‘Ob| em
is the increasing aﬁﬁl RS PRS0 § aur FSRETHT GRS rESi st ant
S. aureus (NFEmpwenmmgﬁdwrnﬂbhw(ﬁgﬁﬂsmnhwrmd&gmnns6auMybaﬁwMﬁﬂmmwf|ed in

health care sett), %%)hA‘SQY{EzY)@r gt B cﬁauﬁRBf{ §1otn§ Q%Parrﬁ&egﬁs %pp%%g@%mns 'n

t he communi ty whi ave not splta I ze eat nment '
difficult andcaxpesshveigedtidlnegses frem|mimpt gdn gdensions, sithyasofimhRSAntptigo

anti bi ot §§- HQ M@J be ééggé/d ﬁ}ggyr&lt&cgééﬂgk&o%%?es)oEm?sn&!llteﬂlag Tocfﬁcu"ﬁEl% fﬁ]ylﬂ'fc e@b l'e.

Vancorrycm is o I n-resi stant
6, 939, 543 desearbb@@esascmdedﬁbmaﬁbmd@wwngabgams,tto lifeyibtresiteriog éls@a:srefdschﬁ\)

which is Capaﬁh&n@m;pln%ﬁﬂégtlssos%%fﬁls m%&(lidi@l@ 'P(Dﬁcssh'gu{éy'ﬂ@r(ﬁﬂg(’l‘gg}jﬁnda

reconbi nant chimeri ¢ nouse/ human anti body was produced whi ch contal'ns human
heavy and | i ghtrtishaian ScoHst-dnrarblveit stectméwél\}%@dscwrﬂanéhn%ﬁues b a¥E/human

anti body has tfiet@dhsadvaitiagtdoRat pdidt a8 &R EL HEREES ch o RELE $BSple. WL &N
i nvol ves the risk of serious side effects when adm nistered to humans. 30

It is an 6Bj e8%8f therpleghiews dhSitnipamt's ere LBl tprsVRER IR PatentReds f or
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is a further object of the invention to_provide alter n?tlve and/ or i mproved
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St aphyl ococcus speg h@@or problem is the increasing antibiotic resistance of S. aureus.

Methicillin-resistant S. aureus (MRSA) emerged in the 1960s. It was initially

20  identified in health care settings. However, MRSA appears to be present among
persons in the community which have not been hospitalized. Treatment of MRSA is
difficult and expensive, due to the limited sensitivity of MRSA to antibiotics.
However, very few alternatives of antibiotics are available. Vancomycin is often used
to treat penicillin-resistant MRSA. US patent 6,939,543 describes a murine antibody

25  against lipoteichoic acid (L'TA) which is capable of binding S. aureus. Based on this
murine antibody, a recombinant chimeric mouse/human antibody was produced which
contains human heavy and light chain constant domains. However, such chimeric
mouse/human antibody has the disadvantage that murine sequences are present,
which involves the risk of serious side effects when administered to humans.

30

It is an object of the present invention to provide means and methods for

counteracting and/or preventing Gram-positive bacteria-related diseases. It is a
further object of the invention to provide alternative and/or improved binding

compounds against various Gram-positive bacteria, preferably Staphylococcus species,



2 nore preferably MRSA. It is a further object of the invention to provide
human bi ndi ng conpounds agai nst various G ampositive bacteria, preferably
St aphyl ocwocos/®p@ei es, nore preferably MRSA. 5The pr es@QT/NL2OBO50456

provi des anti bodi es, functional parts thereof or immunoglobulin chains or
functional equivalents thereof capable of specifically binding

St aphyl ococcus species in their natural context. Therefore, they are useful
for counteracting and/or preventing and/or diagnosing disorders related to
the presence of Staphyl ococcus species. Preferably, S. aureus is
counteracted. In a particularly 10 prefermed enbodi nent, MRSA is

count eracted. Another preferred Staphyl ococcus species which is
counteracted is Staphyl ococcus epidermdis. St aphyl ococcus
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sai d anti bodi &7 F UnctidRA  parts f%e@éﬁ? or Hﬁnunog?bbulin chai ns or
functional equi val &npkylodeneepider8aid ihusratly ant-phidbdieds, bhupaidnonaith par t s
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according to t Invention are re suita erapeuti c and/ or
prophyl acti c due fsers, hewfeomns, 8lderly, and those using catheters or other artificial appliances.

Infections are associated with intravascular devices (prosthetic heart valves, shunts,
ete.) but also commonly occur in prosthetic joints, catheters, and large wounds.
Symptoms include fever, headache, fatigue, anorexia and dyspnea.

20

In a preferred embodiment, the present invention provides isolated or

recombinant human antibodies, functional parts thereof or immunoglobulin chains or
functional equivalents thereof capable of specifically binding Staphylococcus species.
Human antibodies and functional parts according to the invention are capable of

25  binding Staphylococcus species in its natural context, so that various Staphylococcus
species are counteracted upon administration of said antibodies, functional parts
thereof or immunoglobulin chains or functional equivalents thereof. Said human
antibodies, functional parts thereof or immunoglobulin chains or functional
equivalents thereof are therefore particularly suitable for treatment or prevention of

30 infection by such Staphylococcus species. Said human antibodies, functional parts
thereof or immunoglobulin chains or functional equivalents thereof according to the

invention are more suitable for therapeutic and/or prophylactic use for human



i ndi vidual s, as conpared to chineric antibodi es, because of the absence of
non- human sequences. This significantly reduces the risk of adverse side
ef fects. YWaeopaosieul arly preferred anti body accordi ng POTINIR0rISGSHt
invention is the 5 anti body designated "FI", which has heavy chain and

i ght chain variable domain sequences as depicted in Figure 1. The term
"FI" as used herein enconpasses all Fl antibodies, for instance isolated or
reconbi nantly produced FI. Reconbinantly produced FI is herein also called
"rFI". The CDR sequences of Fl, which in particular contribute to the
antigen-bi nding properties of FI, are als@ depicted in Figure 1. 10
Antibody FI is fully human, is capable of specifically binding

St aphyl ococcus species such as S. aureus and S. epidermdis and is

t heref ore prefsiyidenly.@p corpearap e hipeisantihgtion hegysp aldih iabivpareof non-human

I mportantly, anfieRQAYrHil sibSificARR@uRE (i Ml ReaVhel gabast@ria in vivo as
well as in vitro. Further provided is therefore an isolated or reconbi nant
human anti body or 15a functional part thereof, which is capable of

speci fical Iy bindipge SartidtlbBYpraOdéDintDod e RiHREME @ithe predédiherdxabeis @at i body
FI is capagle of  bindi.ng to bacteria that have Qﬁen grown in infected

tissue of,°f ofnEledmgrtenates dri niich Prshradeehaie aphBghicaria vanaple spwey
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aureus. Al'so BURHRR HEwCs FoREs) e Re T b ‘%me%%ritfy
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opeci i for aitfire e MM MRHIGH datchfh 3082 e ROl s Bt o

anti body 68 dahtibely Hisis dulpyaiimarh)iscdaphids oladpetiBadly bixien® Siaphdb@dciprsp@dist y as
said antibody in kifnd, not cessaril.y in. upt . Sai d functional part is
capabie of by Ayt S bt SRR Al B o ah e R e BT
necessarily tobuheishwduadxt ent. A functional part of an anti body preferably

conprises a singl epdomain, an ‘%?@9‘?& is%a Abﬁ‘glf%ixg% URIN R?rqai’ in S 02N0HPdY. an
uni body, a single chal n v%r[a ' ragment ?sc V), a ﬁa% ragneﬁ%‘or a
F(ab') 2 fragmentiiro30Atharmpcovidadal thpaeibreain isvla@Abr boadybingn@lhsearprgduded: by
al tering a9 apiiRRCVuSHENLLRRE Wilcnli ARk RNE RLORSI! ModicRISCLELADLYy AT
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same in ki nd, emdermidiseBeralpdrmprd, anabasiyAtl.1s Wriablejof bigdive th hacteria that have

been grown in infected tissue of, for example, an animal. Provided is therefore an

isolated antibody that binds to in vivo-grown S. aureus, wherein “in vivo-grown” is

defined as grown in infected tissue of an animal during infection with S. aureus. Also

20  provided is an isolated, recombinant or synthetic immunoglobulin chain or functional
equivalent thereof comprising at least one CDR sequence of a human immunoglobulin

variable region which is specific for S. aureus and/or S. epidermidis.

A functional part of an antibody is defined as a part which has at least one

25  shared property as said antibody in kind, not necessarily in amount. Said functional
part is capable of binding the same antigen as said antibody, albeit not necessarily to
the same extent. A functional part of an antibody preferably comprises a single
domain antibody, a single chain antibody, a nanobody, an unibody, a single chain
variable fragment (scFv), a Fab fragment or a F(ab')9 fragment.

30 A functional part of an antibody is also produced by altering an antibody such
that at least one property - preferably an antigen-binding property - of the resulting

compound is essentially the same in kind, not necessarily in amount. This is done in



4 many ways, for instance through conservative am no acid substitution,
whereby an amno acid residue is substituted by another residue with

gener al | ywei2ni@soopr operties (size, hydrophobicity, etcPCTSUCMOIEGS6t he
overall functioning is likely not to be seriously affected. 5 As is
wel | known by the skilled person, a heavy chain of an antibody is the

| arger of the two types of chains making up an i nmunogl obulin nol ecule. A
heavy chain conprises constant donains and a vari abl e domai n, which
variable domain is involved in antigen binding. Alight chain of an
antibody is the smaller of the two 10 typgs of chains making up an

i munogl obulin nolecule. Alight chain conprises a constant domain and a
vari abl e domai n. The variable domain is, together with the variabl e domain
of the heavy &Waywavs AV Rstarcy throysh |C@'€Sﬁr\/lgitlﬁ@ ol acid substitution, whereby an

Conpl enent ar y getefch Rkiade [s%%&&%teﬁ%))t}@f Rostdie whﬁpgéhgﬁaﬁl!y%i}h&arrp%%!e@ﬁés
present in heavy chain variable domains and |ight chain_variab onmai ns.
The CDRs 15 ofSi% REloRRoBIHY rPtentich ﬁ]éatéb?lﬂ‘é%i‘léﬁmlc?l‘@fﬁ{lg ey nof e ant i body
toget her for mdhrsBRifegen- bi nding site. A functional equivalent of an
i mrunogl obulin chain is defined herein as an artificial binding conpound,
conprising”at | east one CDR sequence of an immunogl obulin chain. 20

Now t hat the presens 1sivfb\ﬂﬂﬁfobv@rbymh@s&i1ﬂ@§pdr&ﬁl h hsaghthaihhdhn khebddRs gRquences
depicted in F gure é} provi de g i.red hinding.chara tesztlcs skilled
person is vel | %%rp?é VSRS AL YRR PR AR SO REE PRIt e adteaghe
altered CDR saquﬁaﬁemmﬁebmmﬂﬁ&a&&ans@ﬁ&aeﬁmwﬂbmanaﬁtwamaahﬂmaub@hahugion is

lied. It i . bl e t .t at. d t ed
TR gure 1 i RBRARETED ey e A Pk PR a0 Bt R PGALLINAl part
t her eof , WDt htyles biaxtainsGinekisd meanednrpnm@ﬁrbhyn a&l@ompamgﬂt ctkmrFéomﬁ?rsesf erably,

an ant| bOdy or 1 n%tdl 19191%a Baar\;[arj po%\;/ﬁn o 52l éﬁom% 0ge er HENEE whi ch
is at |east 76%2” i cal nt sequence as e I C eélslrig gure 1, SO

that the favowahﬂéabnmdnm@ﬁwhaaauﬂmnlghmbsdufmﬁkmam@mhmgleast in part
mai ntai ned or evenC 19 ﬁm rht%%/}g ?eﬁerml lr??lﬁ%se%sg%]ﬁgg ]g%e?ga ‘arll)leF]ge 10n§ 1 I's

preferably altered’'s e res unct |ona
conpri ses at beagﬂuoMQawm$amvemwbb0bemhyané&@htd@hfwnuwhgkamn@s@heﬁﬂﬁﬁoved

bi ndi ng af§i ”b#é’hea%%ﬁsﬁ Y e c%ﬂﬂéc?erd J@0hdih bY an ARifAPRALEL, %q?an':th% vari ant

anti bodi es or functional parts ereo conprising an amno aci sequence
which is at Iea@%mﬂﬂgémﬁéthcal to a CDR sequence as depicted in Figure 1

are therefore al sos iRt H&v&l%{?tp&“ a%m‘hﬁ&o@%ﬁﬁﬁﬁéhaid\%%@ﬁﬁé&%eré{ﬁ ak QHS

nmet hods are available in the art for altering an amno acid sequence. For
i nstance, a hé%ﬂfycwé hiidng compound, comprising at least one CDR sequence of an

immunoglobulin chain.

20

Now that the present invention provides the insight that the CDR sequences

depicted in Figure 1 provide desired binding characteristics, a skilled person is well
capable of generating variants comprising at least one altered CDR sequence. For
instance, conservative amino acid substitution is applied. It is also possible to alter at

25  least one CDR sequence depicted in Figure 1 in order to generate a variant antibody,
or a functional part thereof, with at least one altered property as compared to F1.
Preferably, an antibody or functional part is provided comprising a CDR sequence
which is at least 70% identical to a CDR sequence as depicted in Figure 1, so that the
favorable binding characteristics of F1 are at least in part maintained or even

30 improved. A CDR sequence as depicted in Figure 1 is preferably altered such that the
resulting antibody or functional part comprises at least one improved property, such
as for instance an improved binding affinity, selectivity and/or stability, as compared

to F1. Variant antibodies or functional parts thereof comprising an amino acid



or light chain sequence with a desired CDR sequence is artificially
synthesized. 5 Preferably, a nucleic acid sequence encoding a CDR sequence
i s nut at e 2bwvooBe¥3t ance usi ng random - or site-direct e@CI/NIMIOHWHPSMSS S.

I n one enbodi nent the invention therefore provides an anti body or
functional part thereof or inmunoglobulin chain or functional equival ent

t hereof, which 10conprises: - a heavy chain CDRL sequence conprising a
sequence which has at |east 70% sequence identity to the sequence RFAMVS
(SEQ ID NO 1), and/or - a heavy chain CDR2 sequence conprising a sequence
whi ch has at | east 70% sequence identity ts0 the sequence SI NNGNNPYYARSVQY
(SEQ I D NO 2), and/or 15 - a heavy chain CDR3 sequence conprising a
sequence which has at | east 70% sequence identity to the sequence
DHPSSGWPTFDS ¢SEenqeny Nch m)at least 70% %@W% fo B sgederice auderied ddgurer!

functional pabte thBREREORISEWidhIMHRASIRREHHrERE hvektdehbanalmeauival ent
t hereof, which conprises: 20 - a light chain CDR1L sequence conprising a

sequence whi cAVHEEledp thea forpdioging giy @y Joifbiparesret Hripdancgqtaepys chain

RASENVGDW.A (%@Ht@hﬁ@s@éuen@@@ﬁﬂ% desifed @Dﬁtst_s(ﬁféﬁj:eﬁs GRRZi ABAYENCE &0 NPr i Si ng
a sequence_which h?s at | east. 70% sequence identity to. the seqyence KTSI LES

I
(SEQ | D NOP5) Predgrgblyr 2 nugleir pejl sequsasarrersiae & EQfeitarencs P iiefssyof iukifisence
whi ch has at hLgagtrantli-2b shediresc®- indenthdsis. t 0 the sequence QHYXRFPYT,
wherein Xis | or M(SEQ ID NO 6). The above nentioned CDR sequences
are the CDR sequences of antibody FI; VH IgHV3-23 and VL |gKV1l-5, and

vari ants thereof. B ddieafpodiaivpotiedsvaoipthabiog bRIsequariedy W fulctdihal east
70% sequence identity. to F . i cul ar bIFfor

Count or act | ng PS8 gt SuHEIRE PTG DA St B BT BEL FERET 8IS aur eus
and/or S. lepi denprisds:s. 1t was found that a variant of Fl, conprising VH
| 9HV3-23 and Vip) 00V ol YL LS 28) S46LN8 ik B0 aSDRLOORDRD of the
sequence identity to the sequence RFAMS (SEQ ID NO:1), and/or
- a heavy chain CDR2 sequence comprising a sequence which has at least 70%
sequence identity to the sequence SINNGNNPYYARSVQY (SEQ ID NO:2), and/or
15 - aheavy chain CDR3 sequence comprising a sequence which has at least 70%

sequence identity to the sequence DHPSSGWPTFDS (SEQ ID NO:3).

Further provided is an antibody or functional part thereof or immunoglobulin
chain or functional equivalent thereof, which comprises:
20 - alight chain CDR1 sequence comprising a sequence which has at least 70%
sequence identity to the sequence RASENVGDWLA (SEQ ID NO:4), and/or
- a light chain CDR2 sequence comprising a sequence which has at least 70%
sequence identity to the sequence KTSILES (SEQ ID NO:5), and/or
- a light chain CDR3 sequence comprising a sequence which has at least 70%

25  sequence identity to the sequence QHYXRFPYT, wherein Xis I or M (SEQ ID NO:6).

The above mentioned CDR sequences are the CDR sequences of antibody F1;
VH IgHV3-23 and VL IgKV1-5, and variants thereof. Binding compounds comprising
CDR sequences with at least 70% sequence identity to F1 CDRs are particularly
30  suitable for counteracting and/or preventing (the effects of) infections by S.aureus
and/or S. epidermidis. It was found that a variant of F1, comprising VH IgHV3-23 and
VL IgKV1-5, in which the isoleucine in light chain CDR3 of the light chain was



6 altered to a nethionine, was still capable of specifically binding

St aphyl ococcus species such as S. aureus and S. epidermdis. Preferably, a
bi ndi ng csopowms@ecording to the invention conpri ses aPCDRIZIMAJUSHCE
which is at |least 75% nore preferably at |east 80% nore preferably at

| east 85% nore preferably at | east 86% nore preferably at |east 87% nore
preferably at |east 88% nore preferably at |east 89% nore preferably at

| east 90% i dentical to at | east one of the CDR sequences depicted in Figure
1. Most preferably, a binding conpound according to the invention conprises
a CDR sequence which is at least 1091% ngre preferably at |east 92% nore
preferably at |east 93% nore preferably at |east 94% nore preferably at

| east 95% i dentical to at | east one of the CDR sequences depicted in Figure
1. The parti calteief o prethdpniae vessiiBsagabiy of sgecsfanilp s dawoVervéesagsid ses CDR

sequences Whi ghbc9B8iSts 9iuulbdis .68 spausnges depicted in Figure 1. A
particularly preferred enbodi nent according to the invention thus provides

an 15 isolated, synthetic or reconbinant anti body or a functional

gqui valjent _ fj her eo:‘]I P%Hr&lﬂy,i @biﬁ@a@gb&ﬁp@fnd%ﬁ@@aiﬁig ﬁﬁdh!e)in\ggggﬁ B2k @R and/ or
. epraermals an I.Ch conprises: - a neavy chaln . sequence

conpri si ng°t hECBIERFeTe! RIeAMES{ So ey RESIFDLY ghifpgl 80%, more preferpbly afleapfa
CDR2 sequence 85%RbieSr&f8rablientI@at 8616 2m Sle NNENNBIY YARSWEN792 On drSp b NQ@t 2) |

endlor ° 2 hesy g, (R segueles G sung, Ule Seausges, XSO TS
RASENVGDWL.A ( 88 drlo oRBe4A)DR aftllefdes Abpicted il Fighte T MdshpfebREbls eobiaine
conpri sing the sequence SLS.éSE | D NQ 5 /or - ahll' ht chain CDR3
sequence corrp?cfr%]?(’g?a taﬁcgrjs%%] etﬁffé V@Z&SWW ,Se%\ﬁéﬁ%d FWIXRE Y %gs RA %%%Q | D
NQC 6) . 10  91%, more preferably at least 92%, more preferably at least 93%, more preferably at
least 94%, more preferably at least 95% identical to at least one of the CDR sequences
depicted in Figure 1. The particularly preferred antibody F1, described above,
comprises CDR sequences which consist of the CDR sequences depicted in Figure 1. A
particularly preferred embodiment according to the invention thus provides an
15  1isolated, synthetic or recombinant antibody or a functional equivalent thereof which is
capable of specifically binding S.qureus and/or S. epidermidis and which comprises:
- a heavy chain CDR1 sequence comprising the sequence RFAMS (SEQ ID NO:1),
and/or
- a heavy chain CDR2 sequence comprising the sequence SINNGNNPYYARSVQY
20 (SEQ ID NO:2), and/or
- a heavy chain CDR3 sequence comprising the sequence DHPSSGWPTFDS (SEQ ID
NO:3), and/or
- a light chain CDR1 sequence comprising the sequence RASENVGDWLA (SEQ ID
NO:4), and/or
25 - alight chain CDR2 sequence comprising the sequence KTSILES (SEQ ID NO:5),
and/or
- a light chain CDR3 sequence comprising the sequence QHYXRFPYT, wherein X is I
or M (SEQ ID NO:6).
In one embodiment a binding compound is provided which comprises the heavy
30  chain CDRI1 and CDR2 sequences and the light chain CDR1 and CDR2 sequences as
depicted in Figure 1, or sequences that are at least 70%, preferably at least 75%, more
preferably at least 80%, more preferably at least 81%, more preferably at least 82%,

more preferably at least 83%, more preferably at least 84%, more preferably at least



I n one enbodi nent a bi ndi ng conpound is provided which conprises the heavy
30 chain CDR1 and CDR2 sequences and the |ight chain CDRL and CDR2
sequenceswaodapd®eed in Figure 1, or sequences that ar@CAINL2eR50480%
preferably at |east 75% nore preferably at |east 80% nore preferably at

| east 81% nore preferably at | east 82% nore preferably at |east 83% nore
preferably at |east 84% nore preferably at |least 7 85% identical thereto.
Further provided is therefore an isolated, synthetic or reconbi nant

anti body or a functional part thereof or an inmunogl obulin chain or a
functional equival ent thereof which conprises a heavy chain CDRL sequence
conprising a sequence which is at least 70%identical to the sequence RFAMS
(SEQ5 ID hK)l% and a heavy chain sequence conprising a sequence which
is at |east 76 7@|1%Peﬁerlébrre{00Ftlﬁbers@qué%e SIRIQCNNP¥YARSVOYISEQT | D NO: 2)
and a light chabRbERRaSeRHeRCs nGRATAL aﬂgh@fe&%%e%em\a/@gmunschain Jr@ast 70%
identical to the sequence RASENVGDWA (SEQ I D NO 4 | i ght chain CDR2
sequence conpfiustirpl §oezefeeifhereghviigh panppises afsy rr‘a%ﬁi PRAFI40 t he

sequence KTSI keSS dQubReNDid is aSaiack Wonidieiiecat Qe Uad cREcE BAMBIYEQ
conpri ses igpggences which are_at |east 75%  nore preferably at | east
re

80% nore Pyangia ey ehags &P Resp e eprefompaIsiig aateanengs tvhahos ahlsped

Ioref erably at 7@%&%}518371%6 rHEHeQueFfC@BEﬂNQNWMYAM% m%brlmuoez)ﬁhehergabl y at
east 89% nor era east 90% refera ea 1% nore
preferably at® %ﬁ@%i@@u%‘f U B IO Wi %@}St ﬂrléerbtrcaff@r ﬁ%r y at
15 | east 94% smshcemmm‘abbwmat(smam NOBﬁ/mh@Iermght:caalaut ODRbee@laﬁ(\ee ment i oned
heavy chai n CDR sequences and .li se ces Y aid
b o e oo E R Pt e KOS T SRR e S R B rR ™,
sequence mhrcﬁDmE)@tShﬁ&mﬁhﬁ@&muﬂemip@&hﬂﬂpc@h@m&@qmﬂh@awDHRSSEMPEEDS ( SEQ

ID NG 3), and ol guence c sequence which is
at | east 70@643eﬁ?%% r%B“?ﬁaﬁggqﬁgﬁbe %g%v¥ %a%ﬁ%%Ai s 1 or M
(SEQ I D NO: 6) preferbblnai hgstﬂﬁ?pmdpm@amblyst tegsiisréf(),arbm/erefmmltly onkdstHiséyy
chai n CDR1, CDR2 C bov [Mela) | i, ght
chai n CRI. 26 Cd: BRI NE B Aty B 0R"RNE: TRALIO G D

ant i body capaﬁl%,mbﬂﬂpebnﬁbnﬁﬂwytB?%dnwgp@ﬁaphbhﬁdent&%%Z@nspeﬁbeébhms been

provi ded EB thes 4%5,%& #&Ye@%l& an eaétt95h}alﬁfrpc?cgpﬁh99§($} %e%ufm?edoﬁeggg?}%iﬁ”

i mmunogl obulin ¢ arn or unctlona equi val ent thereo onpri sing east
one CDR sequeﬁ@@ shiuenchurrenlightmkmo §btsabencga direfblaglyd oara Pmdis cwheppgnd

specific for %sé@&%;}){%%%%wo%ﬁ{ @ﬁR]% Muwc%rco%ﬂrmga@er@na{wﬁmm 4:50)spt ed,

reconbi nant or synt et1c i mrunogl o hai n or functlona equl val ent

t her eof conpr &% Agpniiealite dt seonenccBR FEGOIELIENE S IANGLhedn danmuidg bl i n

variable r eg' @@M’e%n‘:@c&rﬁﬁfsﬂg’ é:setlgénc§%myls QQEQ&%%&H&&!C@?‘SO th@ séﬁuenee
preferred enbodi nent hunman_ant | is provid Optional ly, said at

| east one2fum@ACEH ?Y%Wélﬁr,%n &8s her Méé@@ IO §)eé1\u.ré%leg Fomppunf gBprigng of

the framewor ktﬁeeaqrow&eht%r@athbmyzc%qm OnR{ &1 ¥nd ODRS d&fuch@s htRERYUS R ndi ng
8 efficacy or stability i nst ance _done by mut agenesi s

experi ments wARPE r%ﬁerlerledtlrréltgrleaqufi]y CRRd /206 C@Rﬁﬁeﬁ@e@fﬂ% Bekeyrofidadne

resul ting conpounds are preferably tested and an inproved bindi ng conpound
i i cacy or stabi 110 ke bRty R AGCotS EUDIpE Y SEPARTEast one
sequence B# a%ykﬁ@&bsB@ﬁ}@&ﬂ&&ﬁwﬂhaBﬂﬂaﬁkn%ﬁ@bﬁﬂShank&nb§m@%ﬁﬁ@@@&h¥edone
i order o Tupeove, bundine, st secw. o SLAlLL by Frameverk Sequences are
f ramewor k Seqﬂﬁmhﬁthﬁéefﬁhﬁmﬁnhﬂﬁuﬁﬁﬁﬁ@hh@ﬁhﬁﬂbd&nﬂhVﬂﬁﬂlmspanﬁcﬁr
Staphylococcus species. Further provided is thus an isolated, recombinant or synthetic
immunoglobulin chain or functional equivalent thereof comprising at least one CDR
30  sequence of a human immunoglobulin variable region which is specific for
Staphylococcus species. In a preferred embodiment, a human antibody is provided.
Optionally, said at least one human CDR sequence or at least one sequence in at least

one of the framework regions is optimized, preferably in order to improve binding



10resulting antibody - or functional part - are preferably tested. This
way, it is possible to obtain inproved antibodies or functional parts. In a
pr ef er r edworzbudios®at , human gernl i ne sequences are usedPCHNLROROSNSS k
regions in antibodies or functional parts thereof or imrunoglobulin chains
or functional equivalents according to the invention. The use of germine
sequences preferably mnimzes the risk of 15 i nmunogenicity of said

ant i bodi es, i munogl obulin chains or functional equivalents or parts,
because these sequences are less likely to contain somatic alterations

whi ch are unique to individuals fromwhiclkg the framework regions are
derived, and nmay cause an i mrunogeni ¢ response when applied to another
human i ndi vidual . Antibodies or functional parts thereof or inmunogl obulin
chai ns or funéfficemar sphildgiialsdenigstefer o bE srsrdeaPAYCReHBEYY YEas At no
aci d sequencegphitghliifiasddl birRast Q% seaH e RidA8Rbbldsta@e m?ergﬁﬁve}ét&ih ain
sequence as depicted in Figure 1 are also provided. Such heavy chain
sequence provPH%%nHE@PY%H”B@%%F%@WﬁPéﬁéﬁ%¥g§; as evi denced by anti body FlI
Mor eover, light chain am no acid sequences which have at |east 70% sequence
identity to the light chain sequence as depicted in Figure 1, and a 25
light chai® sequent®l{e ORHHW%Q?\DB%‘F@B&‘%S%WW EORPTPE tAPqiRs giffcqey or

met hi oni ne, ak&Bilpy,Wisdeell @danCtebidtdioPEmpleQP Blabi @S, se@Feney indRNERE olyof

anti body Fl, and, a varjant of,  anti bo FI conprising. said alterat.ion.

Furt her  provi s ec Y FergPe AR lsa%e?%%bd% e 1P 9K it(gH%RTOWJPPéIB? efficacy or

i mmunogl obul i Btabiidy. IFremef oGl @mads 26 tHriadtede optiided bR gnitatith@eniuddeatid on,
havi ng a heav hai n sequence.conpri.sing a sequence whi.ch has .at ast 30
70% sequence %ngﬁ?]ieteyc({edglgtsﬁgh ?g&ﬁng’ﬂ%%se cp I\é'%gre ar}ter the characteristics of] tEe

SGCEEL VQPGBBL ReSCAARSER TihSRFANSWERQARIHREL EWASENNGEY, tested. This way, it is possible
NPYYARSVQYRFTVSRDVS VSL NL RAEDSATYECAKDHPSSGWPTEDS VTVS SEQ ID
NG 7). andl o HAUTHE TP Gt RAIoR RGLGHEL PO N XS P 6P EageTe Byt
sequence i dentérmjlineseqlrecseqeescldor framework regions in antibodies or functional parts

DI QLTQSPSALPASV | T S AW P PNLLI YKTSI LE .
VPSRFSGSGSGTE%FE eﬂ% §§L@ﬁ%§w§%&h§%g@&%&“ﬁ%“§ﬁﬁe BB X is 1 or
M (SEQ | D NO 8vent&@ellér abe ofaermlmessegfierichepreferany mbodyzdsaverifeen devel oped,
besi des the varj Lo 0 ; Bk i S0 BUGI N8 jchd | ght
chai n b1 & Ao Flech PR EALEFARLALD RRKEL BMNUERLAR AR EMRLIRpleRs (BT
to Staphyl ocoeceryts periesthefmapingss v loadhckine iody syanticrtgations|wde

anti bodi es Oraﬂyﬁﬁ&&§%§$&9@5Q§ﬁBhl&H@Nﬂﬁgiﬁﬁakhgr iﬁ%QéeQ&ﬁ%Hﬂﬁ&fﬁQ@l

equi val ents according to the invention, having a 10 heavy chal n sequence
conpri si ng t heausegoémggnogenic response when applied to another human individual.

WQVESMV@%LM%M%MM%%% (A chains or functional
NPYYARSVQYRFTVSRDVS VSL NL RAEDSATYFCAKDHPSSGAPTFDS WEPGTLVTVSS (SEQ | D
NO 9) , and? or eqHEaled tlage@ comprising a heavy chain amino acid sequence which has at least

EVQL L ESCGEEL VORGESSLRleSeAS ETT Lo BRIAMBVWERRNPARE EMASE NN pl Bigure 1 are also
NPYYARSVQYRFTVSRDVS(%I;VSL QVNNL RAEDSATYFCAKDHPSSGWPTFDS WGPGTLVTVSS (SEQ I D
NO 7), and a PrQyKedcrhshhedBiieHcedbaisp Praidey detieed dingtipg prgperties, as
DI QL TQSPSAL PASYERYSH T Gl NYGOME AWRQKESAR M akdi rYd<I 3l bel,ﬁs@lce_s which have at
VPSRPSCSCSTERTLT| 9 PEPATYYOUHYGEAVTECOOTKLE Kk, e el X0, 1,91
DI QLTQSPSAL PABMETIRY DI sEGIRASEMARIME AMWIRKBGKAPNDRB Ys!@ﬁirbcE@Gneth_ionine_, also
VPSRFSCSGSGTER L SLCUIOEAT COHOMFYTECCCTIVEL KT et s, of M
DI QL TQSPSAL PASM@hRY B11 TalRAGE MY &R\ AVWHROK FGIKARINIpkd vYde iSE tHeBéfore an antibody or
VPSRFSGSGSGTE?TLTI S%LqDDDFATYYC%-iY)l(RFEYTF KLEI.KRTV

part or immunoglobu

unctiona 1n chain or functional equivhlent according to the

invention, having a heavy chain sequence comprising a sequence which has at least
30  70% sequence identity to the sequence
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINNGN
NPYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWPTFDS
WGPGTLVTVSS (SEQ ID NO:7) and/or having a light chain sequence which has at



25 wherein Xis | of M(SEQ ID NQO 8). An anti body or functional part
or i mmunogl obulin chain or functional equival ent thereof according to the

i nvent i orwepetdoswal | y bi nds to proteins conprising a secrmN2e9pac4sat e ( SD)
repeat. SD repeat (Sdr) proteins are cell-surface-associ ated 30proteins
that are present in several bacteria such as Staphyl ococcus species. Sdr
proteins in general conprise an a..rnino-termn.a.l signal sequence, a.
functional domain called th A region, an Si) repeat region, a cel

v, Tal | -spanning region, a Lprru notif, a hydrophobi c nenbrane-spanni ng
domain, and a series of positively charged 10 residues. The LPXTO notif is
the target of a transpeptidase that cleaves the notif between threonine and
gl ycine resi dues and anchors the protein to the peptidogly-can of the cel
wai |, of gram9sisT¥t seauprreidaniisy todhe spietei ns are thought to interact with

host nol ecul e@IQK’PQSPS@PAW@DRVS?PGHMEW@GﬁNﬁAWﬁ@QﬁPGKQPMIﬁ‘@ﬁT@LES%dr G,
SdrD and 5 Sdr E G_and derm di s, Sdr

of S. saprophWﬁBE%GS@é@%EE?L@SWQQ%ATW%‘&?R'FB%HF@QQ%K&EI@ T¥apr ae.

Therefore, a gmgﬂﬁﬁﬁﬁﬂkanﬁmbggyggmpﬁp@ct|onal part thereof or
i mmunogl obul i n chaln or functional_equival ent according to the invention
speci fical Py bi ndsS&erad ypagpds oigh egﬁlaﬂlé‘?;’?ﬁ%&i‘f’é’e been &X%B%%?ﬁl@ﬁé he varigps ¢ s,

and S. capr aeindidatddshdpsi@faBsveat whiat arsigolduchQ: ianishbatyn CDRBuUNLG ety i N chai n
or functional equivalent or part thereof binds to CfA (SdrA),. AfB (SdrB),
Sdr G, Sdr D anEeaaPEnG{l hese GgRaare egpaple Oégffé%fa %ﬂ?woaé%s \%ﬁfaerm di s,
Sdrl of S. sapkephit bitdush aSthddX vefias 11Qﬁ1ﬂietdn$1bocﬁéﬂi)r$dﬁéﬁoaﬁln)a$d;I’oZ of S.
caprae. The eplto i

anti obul i n. or functi.onal
bt vai ent or dpp bR b Rt et PRl BT IRHP ot Pt DT Pl G 8RR
r epeat - dependesdvyephrihepeudnte dnGaisiprtht eequence or i nstance SD
r epeat - depend
and SdrE. An %%L&%gﬁ?ﬁ%ﬁl@ﬁ(}@é @%‘?%%%ﬁ%%@@swgé‘r @Pr@ﬁ as an ep| é ope
recogni zed by NEWVARSYR YR ETWSRINE G SpeMNeg RATD IATE HiIAGSREBS@WPdtF DiSeast
part of an SD ent t limted to, S. aureus
Ot o, s Ry GhEm RO .d/"é“i’l%eer‘ﬁr%fnls SdrF, SdrG and SdrH In
one enbodlnen$W§&ﬂ@S@@QﬁWQﬂﬁﬁﬁ@®L$ﬁﬁ¢ﬁ@EﬁLSREM§%WWR@ﬁHGRﬁLEWWﬁSE%NG@'that
bi nds to, TR @KfpsysipTabgcul es

i ncl ude, ut are not |mté)dA4 an1n0(§ﬁlds pept| es, proteins, sugars
and sugar res W%TLVT]V%S\@E%}D NRBD dinvenlight shiid Semep@ﬁgénm@mlgltb@sequeme

nodi fi cati onspph 8PS p@w@@mgﬁm{mEﬁwénmgwﬁgkp@mmmmgmﬁs@
exanple, but are not [imted , gl ycosyl ation ation and

phosphoryl ati &% SRFﬁGQQSWEFT%I&,Sl IE] WHWEFBETEQQGFWIEBﬁbl nati on
of these two gbgi rent §f1\|’[§Sl§dQ o N@pﬁﬁ! Bl For the sequence

20 DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESG
VPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV,
wherein X is I of M (SEQ ID NO:11), and/or the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESG
VPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRTV,

25  wherein X is I of M (SEQ ID NO:8).

An antibody or functional part or immunoglobulin chain or functional
equivalent thereof according to the invention specifically binds to proteins comprising
a serine-aspartate (SD) repeat. SD repeat (Sdr) proteins are cell-surface-associated
30 proteins that are present in several bacteria such as Staphylococcus species. Sdr
proteins in general comprise an amino-ferminal gignal sequence, a functional domain
called the A rogion, an 5D repeat region, a cell wall-spantung region, a LEPXTG motif)

a hyvdrophobie membrane-spanning domain, and a series of positively charged



Therefore, the invention provides an anti body or functional part or

i munogl obulin chain or functional equivalent according to the invention
capabl e ovohkondioseg2an SD repeat - dependent epi t ope. Al soPPTMNL20I®D50456 an

anti body or functional 30 part or imunogl obulin chain or functional

equi val ent capable of binding to S. aureus CAfA CdfB, SdrC, SdrD and SdrE.
Further provided is an antibody or functional part or imrunoglobulin chain
or functional equival ent which is capable of conpeting with an anti body or
functional part or immunoglobulin chain or functional equivalent 11
according to the present invention for bipgling to a Staphyl ococcus speci es,
preferably S. aureus and/or S. epidermdis and/or S. sapropluticus and/or
S. capilis andlor S. caprae, nore preferably MRSA. 5A di sadvantage of

ant i bodi es i s ickiestHeild S aliie Ponagechel i?é’é%@ﬁ*;liiéfﬁél‘lhié%bi‘ﬁmséhﬁﬁﬁ@? har sh
condi tions. Fgrl.nstianagndeaniidatd Qacthed emevalnof..aif 4net bonal,.am de
group, may occur. Deam dation is a_protein degradation pathway that nmay
affect the bi 61 6§rear=f gheePoifetor PR otei g Proaipigs i [QALEE CuiseaeiHiy at
aspar agi ne respdugecuBIKARVASdrPMBiRXh@ide @A HAARTIMESLE] SHieSsSddDNe
enbodi nent, 10 therefore, deam datiaon of an antibody or functional part

t her eof or?di 1D BT Y PG SRR obrP BSHGT AR SR o Che et Etor di ng
to tEe inventg@ﬂg%53p@@mgm@ﬂ@dbyaﬁ&@&ﬂmﬂggagg?aspar?ging gr gl ut am ne byd
anot her am no acid.,_An asparagine is.prefera e ce .an amno_.aci
other than gl utam rECreEan B e AHEPROH {Hﬁﬁﬁ(éﬁg%if%@}?ﬁ?(’f o inmgrobiing
resi due. Repl aggienfunefiorah c@spaéagictveding ef eledlventido esectiRhlldlbadbst@antisal |y
affect binding affinity of an antibody according to the invention to an
At gen. I N RHBUT e GBI Gt ColTg1" AR Sk o e PHIBOST el BT 53 of
t he heavy 1@hahntilfddyieningloaciioeidiimgr tuactikahtquidd@itor psrt phavenied th C1IfA
repl aci ng sai i b n r 1 ho id B v.ent i I, dation
of an asparagg%%gg?ﬁ%%§?ﬁ?b%hn3gé%em§ aI%KF?§G%?”%§d§%§?H§89Qg?gfﬁﬁ%tiona
part thereof eridéermidizoglrdbilt.isnsehliinuorzd2DbURctponalndEgul \val &dtZ other eof
according to the | ntion i r el |y ingrLeased. . i S .shown i

xanpl oo despvad RS TPLAR o PPl E SR Rk bOAORARR i S ) RSN Bh O
repl aci ng an asparagiimecoading & dhepogintippporgoess ppSDsebsttanpdrdkbhtyerabpent t he
bi ndi ng afgi ni g ] . ' . ' r eof
or innuno%%obEP?%%%%g?gmggk?%ﬁg%ﬁ%ﬁgﬁ(% %%%gﬁéﬁ%5$%%ﬂ%%%ggg%%r‘?%gkﬁg¥the

i nvention. AnCHBpadragSad and S&Tpdsidl) sned3lepindehecivasis lmean defisedmseber abl y
repl aced by apitdPe @9(:0@19&&1 Wﬂﬁfboay?ﬂ V%%MOBgreqm%%@ﬁﬁ%ﬂcgpé at 183t part

asparagine at sald position Is replaced by serine. erefore, also 8rovided
by the i nvent Plan P13 rersat eRivneas dresant iRhynob Hited & Sofgleupald, @B, SdrC,

i mrunogl obul i B4ANRLNSOE {HNG toh A IRIHY Y 8 §BLanA GALH HinNGhe Rbb B hNYLAT | ON,
wherein an asparagi ne, preferably an asparagi ne at position 53 of the heavy

chai n, i s2fepPeitwd P30 BYrEHOEHERSt 2Tt 2 arilguleghafipghioyorde ppspgated with an

Sdr protein. Examples of such molecules include, but are not limited to, amino acids,
peptides, proteins, sugars and sugar residues. In another embodiment, said epitope
comprises modifications of the SD repeat region. Said modifications comprise, for
example, but are not limited to, glycosylation, amidation and/or phosphorylation. It

25  will be clear to a skilled person that combination of these two embodiments is also
possible.

Therefore, the invention provides an antibody or functional part or
immunoglobulin chain or functional equivalent according to the invention capable of
binding an SD repeat-dependent epitope. Also provided is an antibody or functional

30  part or immunoglobulin chain or functional equivalent capable of binding to S. aureus
CIfA, CIfB, SdrC, SdrD and SdrE. Further provided is an antibody or functional part
or immunoglobulin chain or functional equivalent which is capable of competing with

an antibody or functional part or immunoglobulin chain or functional equivalent



12 noiety to form anti body-drug conjugates. An antibody or functional part
t hereof or immnogl obulin chain or functional equival ent thereof according
to the irwennilgmsi9e for instance coupled to a cytotoxi cPaENIR10956456 as an
antibiotic. The term"cytotoxic agent” as used herein refers to a substance
that reduces or blocks the function, or 5growth, of bacteria and/or causes
destruction of bacteria. Said other noiety, for exanple a cytotoxic agent,
is preferably coupled to said antibody or functional part thereof through a
thiol group. Therefore, preferably one or nore cysteines are incorporated
into said antibody or functional part thefeof or imunoglobulin chain or
functional equivalent thereof. Cysteines contain a thiol group and
therefore, 10 incorporation of one or nore cysteines into, or replacenent

of one or nor accardipbtodes HEeseiyf ibyration forgrirdieg Hraopinaky oo seastos byaiprahly
functi onal paEﬂa&&%ﬁ&&@m@ﬁ%&HQ%HQw%ﬁdkP%;&ﬂ%@ﬂ&ﬁ@ﬂa%&@@bﬁa%@ﬂ&hﬁﬂgéihereOf
to another noiety. Said one or nore cysteines are preferably introduced
into an anti b&WPemmare etsablyME i val ent thereof according to the
invention at a position where it does not influence folding of said

anti body or 15functional equival ent, and does not_alter antigen binding or
effector foncti on.}\#rfédﬁrarwee%ﬁ BRthgds s Bk theroirlily gy %ﬁﬁeﬁb%&yf%r °
functional paetanifiense@fr harsh ddHGOE. Obtinsthnehadamiaftidny et re@Badl oegui val ent

t hereof according tq the invention wherein at ] east one am no acid other

t han cysteine Lﬁﬁgo‘ﬁgé‘ﬁu‘%e%f’%é%ﬁywc‘ﬁ- %‘f"g?ﬂ‘& lslﬁr%?t@}rh‘ﬁﬂgfﬂ 10p gathwvay g

am no aci ds othemdyhdfactais bldeahivietide enplfoefihaaad whiheysire aenly hth a
preferred 20 enbodi.nment,. said gt 1easttone a?%no.acid ot her tha .stgine
is valine at PIGRERHEPHBoaPT Foh oTST R B U RHICHE At Tyt eé‘ﬁ’ %en’
position 144, tlaneber dsedidatnatl ahiaghibodyhaifimcpiosaltpaothd@8t ord naduoivglvlllime  at

2l ani ne. at | hoad) SharR L oA b i e R Ry SR T pos 1 on
114, and/ or akamicire: @t aspe@gineshglmaposibyiaontht68nimerdidoAn separagnats heavy
chai n 25positi 1.2 [ referably.valipe at |ight,chain {tion 205
andi or val i ne aterriig e iR e (B ads ¥t An R bl B AR AR e
position 114 @hantver hngelacoondiresgdueoR dbatment §9h)asparagkie Ipk@erapbrdoennati | |
under stangx-th - ' i (NN . ot am no
aci ds of ?%e ﬁ@ﬁﬁ?ﬁﬁﬁgfg%&ﬁﬁgﬁ%g%ﬁ%ﬁ%o%ghﬁgg%é%%ﬁgge Bgﬁ%ggggﬁﬁégﬁ t he
repl acenent deesgenoin ¢nefdmhedimeent dbathidgtiof ofswiagpanginb atl posoor3 o alhlet hawal
equi val ent, apth;daes N ALdSdin 20 KRR, RoRAL RE O 8 bl CGHAnd YACHI AR ginel 3
engi neering antibodies wth reactive cysteine residues are desqnlbe§ as
wel | as am nobaepathgrosninp es. Buptesgyiteefdgpmidpsipeohan aspgragierdtpgsition 53 the

stability of an antibody or functional part thereof or immunoglobulin chain or

20  functional equivalent thereof according to the invention is preferably increased. As is
shown in the examples, despite the fact that said asparagine is located in a CDR,
replacing an asparagine at said position does not substantially affect the binding
affinity for an antigen of an antibody or functional part thereof or immunoglobulin
chain or functional equivalent thereof according to the invention. An asparagine at

25  position 53 of the heavy chain is preferably replaced by an amino acid other than
glutamine, more preferably an asparagine at said position is replaced by serine.
Therefore, also provided by the invention is therefore an antibody or functional part
or immunoglobulin chain or functional equivalent according to the invention, wherein
an asparagine, preferably an asparagine at position 53 of the heavy chain, is replaced

30 by another amino acid, preferably serine.

In one embodiment, an antibody or functional part thereof or immunoglobulin

chain or functional equivalent thereof according to the invention is coupled to another



An anti body or functional part or imunoglobulin chain or functional 5

equi val ent according to the invention preferably conprises a variable heavy
chai n sequenoes/@s2or a variable |ight chain sequence wWRCEINL2810a5045¢ast

75% nore preferably at | east 80% nore preferably at |east 85% nore
preferably at |east 90% nost preferably at |east 95% identical to a heavy
chai n sequence and/or the |ight chain sequence as depicted in Figure 1, or
a light chain sequence as depicted in Figure 101 in which the isoleucine in
CDR3 is altered to a nethionine. The higher the identity, the nore closely
sai d bindi ng conpound resenbles anti body . An antibody or functional part
or i mmunogl obulin chain or functional equivalent according to the invention
preferably conprises a heavy chain as well as a light chain which resenble
t he heavy andmoigghto fermipptilidymrue mupshes. Hr ovilkhdy of Sunchenad Partdherrolamt i body

or 15 functi ofghuR@dbulin@h&Afor inctiiHHRAGN QR thRrdeNRlchddly th WRCIVORRN is
equi val ent thereof conprising a heavy chain sequence an§ a light chain
C

sequence whi cHrapsange cpwded o20uoteRs 22ept shet A AibigticaShe B, CxipPEc

preferably at ab&@@sis @odhenl RIQE ef £E@RlMc@that aBbe 2 WockOE tRE@TeI @bl y at
| east 95% [ dentical to the heavy chain sequence and _the |ight chain

sequence as d&PFCRed PreieEs g cpusesdegtrigtighot baskiri SRIREME ALY 8D cted i n
Figure 201 i newhhglhatiBtoxRQleels isnRefleibGRIRples t@sdi€ hEbddP oRfurRtiftia0phme. | n
one enbodi nent anfﬁgyiggd .q;gfun&%io al p%rtbis provi ded whi ch has a heavy
chai n sequenc& &Lt HUSIEY REIPIFTRIR dPE O G PG & MY hOSEERERCe as

depi cted i n Figuf@eratedint@sdid ghtibodhat funseeiie pae thsectepigimadodlsbufingtb® ok i n
whi ch t he isogeu inq in 1 S gltqyed to.a e hionine. %? "

enbodi ment  pr GUCHERT SRUEHETGBET b Y FGREE FONHP 2341 SRR ABDERCERIOTe:

i mmunogl ob@l i imcopatatioarof bunatmanaysteges ivied, enteplde@neafof CON@Ihek AghiBD fddvy
chain sequence qgn%hggjn tqf t@enh%%xxicgqbgt§gq_qu%_gs delhgtqgtin Fi gure
1, and/or conp¥?§?%g A %%Pe%%giﬁ’seq éhce‘b8n%ﬂ§¥ln§(%%m? elﬁﬁﬁh ®chain
sequence as depisti@derabhle30uplirguthercdf ranathier gltetyc Baidpns equencesasnedepd ct ed

in Figure 1 in ich.the 1sol euci ne.i b |t ered hi.oni ne.
A'ternat vel y reiefl gl f el By St ol Bifshe o By TRMMARILE, |
gener at e a shértiepedioheavyosghen where it dgghnocindiencs éddienotsaphiathtebodmpnt ai ni ng

a i ndi ng, pr ORGL:k¥, e hiONIEE S ofts SHENAR g S af e SPOHLEN S ABA M AT N
14 or |Igt chaln I's generate 1 C as aé orter constant reglion, as
conpar ed t o t heention therefore provides an antibody or functional part thereof or immunoglobulin

chain or functional equivalent thereof according to the invention wherein at least one
amino acid other than cysteine has been replaced by a cysteine. Preferably at least
two amino acids other than cysteine have been replaced by cysteine. In a preferred
20  embodiment, said at least one amino acid other than cysteine is valine at light chain
position 15, and/or alanine at light chain position 144, and/or serine at light chain
position 168, and/or valine at light chain position 205 and/or valine at light chain
position 110, and/or alanine at heavy chain position 84, and/or alanine at heavy chain
position 114, and/or alanine at heavy chain position 168, and/or serine at heavy chain
25  position 172, more preferably valine at light chain position 205 and/or valine at light
chain position 110, and/or alanine at heavy chain position 114 (numbering according
to Kabat, 1991). A skilled person will understand that, as an alternative or in
addition, one or more other amino acids of the heavy and/or light chain can be
replaced by cysteine if the replacement does not influence folding of said antibody or

30  functional equivalent, and does not alter antigen binding or effector function.

In international patent applications WO2006/034488, W02008/141044,
W02009/052249, W02009/012256, W02009/012268 and W02009/099728 methods for



original heavy or light chain. The variable domain is preferably

mai nt ai ned. For instance, a Fab fragnent or F(ab')2 fragnent or a single
dormai n arwplodyooser92a si ngl e chai n anti body or a nanobodpComNLamowd456dy or a
scFv fragment based on a heavy 5 chain sequence or |ight chain sequence
depicted in Figure 1 is produced. A functional part of an antibody
conprising at least a functional part of a sequence as depicted in Figure
1, or a light chain sequence as depicted in Figure 1 in which the
isoleucine in CDR3 is altered to a nethionine, is therefore also provided.
Said functional part has a length of at |east 20 am no acids and conprises
at | east one sequence selected from 10 the group consisting of a sequence
which is at |east 70% identical to the heavy chain CDRL sequence depicted
in Figure 1 af@eipecsg@atbeliohiieh rqastiy cypeistresidossiadeAescahtd asovalhes Heagy
chain CDR2 seguenestislaniuaheid riryfb@ec8eileai @ sequence which is at |east
70% i dentical to the heavy chain CDR3 sequence depicted in Figure 1 and a
sequence which is at |least 70% identical to the light chain CDRL sequence
depi cted in Fi gur ead ad@hARdr rsUERER oMth&lndGodlinlBastor f@%ibaant i cal to
the light chain CDR2 sequence depicted in Figure 1 and a sequence which is
at |east 79% P%}évﬁl?wccqrémﬁ fthe; lamntleﬂar%ereﬁm@@@ﬂﬁféﬁc@rﬁglﬁﬂ“@ﬁwhaﬁl Fi gure
1, :)r a light s@dlmah@ a&ﬁ%d a&@ﬂbﬂﬂﬁ@@hﬁ&naﬁﬁ@hzo?rér@d whithfk lullé@?t]]fi%ﬂm‘dw ch tge
isoleucine is altere t hi oni e inyention further praoyvides an
i sol ated, synPHEFRYSF e HanprefraE St g 4 s e PreETERY &t Farfct onal
equi val ent t hafoefrefdrdHly at le£APER i@dntizhl ﬂo%&&bvﬁﬁlaﬂu&iqﬁ@rﬁdedﬁﬂlm eafoe abl y at

| east 30 nucl eot.i des, nore, pref.er t 50 nucl eoti des, re.

e ot vt Sk SR a T SR G Bt Boa Bt i B s Sk TRE B ng
to the inW@ntﬂ®MWhﬁh¢hemUEh@h®nﬂ©DH3hﬁﬂ%ﬁﬁibm&ﬁﬁhmﬁnmsﬁh@h@ﬂaﬁheHhaﬁBLCe|
25 which is c%pable Rmdgsmg%P' an ant bod ccordlngjtgnt qglnventlon A

More.c n poun rese s antibod .
preferred enbodi nent es'a CtPer e &E se uen conp S|n§ a sequence

whi ch has at ﬁeasmuﬂ@@M@@qummoeﬂmdémkh&m(ﬂdumimhﬂasﬁwaﬁnnmmmeuﬁmﬁe&eof a
nucl ei ¢ acl d %%H&(l)’]ncerﬁf&abq? Bn% tr ses %l %%51%. as We'ﬁ as a tgh Slvxguc %%e?nrlﬁe

according to ein
| east 75% notle pref erdléht cmlnIOégétF@d%r pm@ﬁ@@ré@@mb’lwbmy dreast 85%

more pref gp abk&ﬁct"}&n-(h%%ﬁtth&@@eo&l es %?Jﬁfnaclﬂll c@tfuﬁc‘?l%gﬁl A ERARGOHRAGE

identity to at least 15 nuc a nuc elc aci d sequence as depicted
in 15 Fi gur ecamprpyied @hetyly yhaigspaienocied aligiticlaivequeencewhish depitdeasd 0%,

Figure 1 COWHo?@ﬁre?e&aﬂl?%feat e%g%%ee%gf%%ﬂwaﬁ%%%@%, mo@&eﬂ!}eﬁuﬁ%{ 184k¢

enbodi nent provi des an isol a tic or reconbi nant 5nucleic acid
sequence wi t h9&% @?ﬁjtpﬁef@fabbztatll@agﬁ 1 Bleptiedl dpthiedws vy draimseuypiceiapp sle light

equi val ent 't h@mﬁﬁéequ%ﬂ@eoa@ld@ﬁc% ih @?%?Ee oNg A FlIR: SLIY ENEEN Rfas ABpiRRL kP PYrOT
|nnunoglobulln chain according to the invention. Said nucleic acid sequence
1 in which the isoleucine in CDR3 is altered to a methionine. In one embodiment an

antibody or functional part is provided which has a heavy chain sequence as depicted
in Figure 1 and a light chain sequence as depicted in Figure 1 or a light chain
sequence as depicted in Figure 1 in which the isoleucine in CDR3 is altered to a
methionine.
25
One embodiment provides an antibody or functional part thereof or
immunoglobulin chain or functional equivalent thereof comprising a heavy chain
sequence consisting of the heavy chain sequence as depicted in Figure 1, and/or
comprising a light chain sequence consisting of the light chain sequence as depicted in
30  Figure 1 or a light chain sequence as depicted in Figure 1 in which the isoleucine in
CDR3 is altered to a methionine. Alternatively, as is well known by the skilled person,
it is possible to generate a shortened heavy chain or light chain sequence while

maintaining a binding property of interest. Preferably, such a shortened heavy chain



preferably encodes at | east one CDR sequence which has at |east 70%
sequence identity to a CDR region of antibody Fl. Nucleic acid sequences
encodi ng WD 2€DR8Oregi ons are depicted in Figure 1. Fur PAENIROWWOSUSE | S
therefore an isolated, synthetic or reconbinant nucleic acid sequence, or a
functional equival ent thereof, conprising a sequence which has at |east 70%
sequence identity to a sequence selected fromthe group consisting of
cgctttgccatgagec (SEQ ID NO 12),

t cgat caat aat gggaat aacccat act acgcacggt cggt acaatac (SE Q I D NG 13),

15gat caccct agt agt ggct ggcccacctttgactcc (SEQ | D NO 14),

cgggccagt gaaaacgt t ggt gactggttggcc (SEQ I D NO 15), aagacatctattctagaaagt
(SEQ I D NG 16) and caacactatatacgtttcccgtacact (SEQ I D NO 17). Sai d
nucl ei ¢ aci d gebghdsbaingy eqngrted whish hegaishatasenyreragianl ap cepppief §ediea
sequence whi chyihasl @avi @@%h%ﬁ;%. TR QurRbRI B AR ¥ padfelaBBShaiBOhedTREL _
preferably at 20 least 85% nore preferably at |east 90% sequence jdentity
to any of thell§kove %%%hfrwt%a@émgggmmw Retely dptedr anitody opgeinglec aci d
sequence or f I I i e C [SkN ce i.ch has
at | east 70% g}gag]%gﬁ@%dy gg%tnlg?é/b%ta %O}a‘?’ {Hgiggs%y Oggfsf Fihagm%&gﬂ%g%hteﬁldaeh% uence as
depi cted i d Filoan eequeneairdichbehiaithspaiienye depitted st FleBralits| reotucad €\ andieat odi ng
at least one IR &0hAbod?Somprising £ 14E b3 G RELGDSEHUGEAL of HOGHI LRI
equi val ent thereof accor |ng‘1t)o the present 1nvention preferably encodes a
regi on whi ch Hasrat, dredight 7ods segarisce depletst in Yiguee him WhiclchR isdeiicare, inan Fl
heavy chain ap@/raris aflerbh td 4 BRIMIGHAL B th@r’b_@ox%%fé%ﬁré@&bfd. S0HSuREBYAIFRS: 18R a

i sol ated, synthetic or reconbinant nucleic acid 30 sequence, or a
functional eqlfingdl @it leepetlernino egprpdiomprisesedorsicae eegoricnglednd Bamno aci d
sequence Wi Chh@suRlonkifasE of F03%, SEANANGS ik deRhdttWodiferdtRe] SALBARS REAVS
(SEQ ID NO 1), and/or at |east. 70% sequence identity to the sequence

S| NNGNNPYYARSYOR L (sseorroiousted in BHgeedrangta seguaice vhuhdegilentd Ordesticeltot o
the 16 sequengg RERSSHAMPTORS stlRd 2pNQBh Fignd/10mdalseh @ast whlNisgquence
identity to the sequence RASENVGDW.A (SEQ ID NO 4), and/or at |east 70%

, S
sequence i dent?% etﬂ&C%lH%t%@e?&@éﬁ%IR@@&*@ESQ%@@E{?%WMI%M&MM@ REUGREG St
70% seq ;Jenced';wde;mtig aflylem TONEd SRIIHED GRe @M&gﬁﬁ\cﬂ)m\é@naﬁ;@ d&pitted in BiguM { SEQ
ID NO 6), and/or at |east .70% 5 sequence i.dentity to the uence
EVQ_LESGC%;‘IE_IV PSR AT SRR RSP ER S e CDRY seaiedce
NPYYARSVQYRF THEREVS N SkQMINLRAGDEAE WHIAKBDEPR 6B TR tWaPOEhY TMSShaDEQ | D
NO 7), and/or | east 70% seguence identj.t o. t equence 10 . .
Dl QL Taspant pASH BB PR TR AT HQRRC A P FRUEHE B picted in
VPSRFSGSGSGTEFEuTd 551 @RIODEATYYGQHORERYERGEMAEbIKREY, wherein X is | or M
(SEQ ID NO 8). Also provided are nucleic acid sequences or functional

equi val ents thereof encoding variants of the FI antibody according to the
i nvent i on20Pr ovi dethdmyvérdtenifnstbedt provider @ isflated esyantpiie or raecibingniamictbic

soduences. orcalhnu e ) SR AL OB SRl PRaag enee
%@?RSZSJ}?E?VW&@@FW@E@WM&MED@AKW@NI@%BMT@BSYW@KWT VSS (SEQ I D

EVQLL ESGOaL VGGl B SCRAS R S AN SRS B R R incine compound
according to the invention. Such nucleic acid is for instance isolated from a B-cell

25  which is capable of producing an antibody according to the invention. A preferred

embodiment provides a nucleic acid sequence comprising a sequence which has at

least 70% sequence identity to at least 15 nucleotides of a nucleic acid sequence as

depicted in Figure 1. A nucleic acid sequence according to the invention preferably

comprises a sequence which has at least 75%, more preferably at least 80%, more

30  preferably at least 85%, more preferably at least 90%, most preferably at least 95%

sequence identity to at least 15 nucleotides of a nucleic acid sequence as depicted in



20 NPYYARSVQYRFTVSRDVSQNTVSLQWNNLRAEDSATYFCAKDHPSSGAPTFDS WGPGTLVTVSS ( SEQ
I D NO 7), and encoding a light chain sequence conprising the sequence

Dl QL TQSPSRORASYIBRRYSI TCRASENVGDW. AWYRQKPGKAPNLLI YKTSI LEBGI/NL2010/050456
VPSRFSGSGSGTEFTLTI SSLQPDDFATYYCQHYXRFPYTFGQGTKLEI KRA, 25 wherein Xis | of M
(SEQ I D NG 10), and/or the sequence

Dl QLTQSPSALPASVGDRVSI TCRASENVGDW. AWYRQKPGKAPNLLI YKTSI LESG
VPSRFSGSGSGTEFTLTI SSLQPDDFATYYCQHYXRFPYTFGQGTKVEI KRTV, wherein Xis | of M
(SEQ I D NG 11), and/or the sequence

DI QLTQSPSALPASVCGDRVSI TCRASENVGDW. AWYRQKPGKAPNLLI YKTSI LESG 30
VPSRFSGSGSGTEFTLTI SSLQPDDFATYYCQHYXRFPYTFGQGTKLEI KRTV, wherein Xis | of M
(SEQ ID NO 8). In one enbodi nent an asparagi ne at position 53 of the heavy
chai n (nunber Figgratdoeigrahy, seidrasigic acidggqyence ay dqpicieceia Higurgdopherisemtno
acid other thaRsdlohe@it andollige sbducfbder to prevent deam dation of the
asparagi ne at said position. Preferably said asparagine is replaced by a

serine. The term "% sequence identity" is defined herein as the percentage
of residues 5 in apgapiidAlde ndtRRenagtHiRE aRUGlRES spahstisagueIendhat s
identical with the residues in a_reference sequence after aligning the two
sequences andPHAEF Bel8EPHGRERAPED ailffngﬁé%f&i%sf/,w perleolifes e fRERRAl mum
percent i dent kquivalMatthedst, afddiae AP Wher on /(IR siled@fof kfientddgorent are wel |
known in the art. Aﬁ used. herein,. a n cLeic.ac;%gynl culedor nucl eic acid
sequence of t H&™{B ACPYR aﬁ“roéﬁa%? b RERpPT ACTHAMA® BT1AUEI eot i des,
m)lr e plr ef er abbyeldeMyaﬂdfd@é; atFRbiAt oh@C?Ri‘serueeﬁ@QHicmaé st RadtuobeieGuace dk s of
nol ecul e or nu i c, acli.d, sequence.. the i nvention conprises o inds o
et erc aci d Pt AReoR SRR SRR ar MR R A T b DG
nucl ei c atdd ¢d&2hedk, ard dgkeed mutheied. Aaitder frbiAjledaindh@rfose 4i BoayudesynBugcie ot her
nucl eic acid structﬁyes arﬁfref rred to as f%nct'onal eq i val.ents .15 of

tl nc %enoﬂl

a
. . Qr recom nant.ﬁuc C acl uence, or a lonal equiva, ereof, compriging a.
nucl ei ¢ acid seqgquence. e ter m$'e1gunc | ona}l equl val en a nucfngl C §CI d

sequence” al seceno@npadses @ lehal o sampnicsiagitnona patuun@lselectet éot tes,
the same funcil S amangr sl aEa B A kel o ¢ aci d sequence
accordi ng to tdgsetcpriesiertadtaareqatdcorveissegpieagaticataaPyQ ID NO:13),
15  gatcaccctagtagtggetggeccacctttgactee (SEQ ID NO:14),
cgggecagtgaaaacgttggtgactggttggee (SEQ ID NO:15), aagacatctattetagaaagt (SEQ ID
NO:16) and caacactatatacgtttecegtacact (SEQ ID NO:17).
Said nucleic acid sequence or functional equivalent preferably comprises a
sequence which has at least 75%, more preferably at least 80%, more preferably at
20  least 85%, more preferably at least 90% sequence identity to any of the above
mentioned sequences. Further provided is a nucleic acid sequence or functional
equivalent thereof comprising a sequence which has at least 70% sequence identity to
at least part of a nucleotide sequence as depicted in Figure 1, said part having at least
15 nucleotides and encoding at least one CDR region.
25
A nucleic acid sequence or functional equivalent thereof according to the
present invention preferably encodes a region which has at least 70% sequence
identity to an F1 CDR region, an F1 heavy chain and/or an F1 light chain. One
embodiment thus provides an isolated, synthetic or recombinant nucleic acid
30  sequence, or a functional equivalent thereof, comprising a sequence encoding an
amino acid sequence which has at least 70% sequence identity to the sequence
RFAMS (SEQ ID NO:1), and/or at least 70% sequence identity to the sequence
SINNGNNPYYARSVQY (SEQ ID NO:2), and/or at least 70% sequence identity to the



useful for generating binding conpounds which are specific for S. aureus
and/or S. epidermdis. This is for instance done by introducing such
nucl ei c aWDRoBIAY8®ACe into a cell so that the cell's nu®CCENL2010040456
transl ati on machinery will produce the encoded bindi ng conpound. In one
enbodi nent, genes encodi ng a heavy and/or |ight chain 25according to the
i nvention are expressed in so called producer cells, such as for instance
cells of a Chinese hanster ovary (CHO, NSO (a nouse mnyel ona) or 293(T)
cell line, sonme of which are adapted to commercial antibody production.
Proliferation of said producer cells resuligs in a producer cell line
capabl e of producing anti bodies or functional parts thereof according to
the present invention. Preferably, said producer 30 cell line is suitable
for produci ngseRpsUNARSSGWPHERSI(RERY :3), paferat lazst JOpreeetisees ety i ne

i s preferablyfdeguaice RAGRRIFRIDWLAGSIHG IDIEH), a51/P24NOLLNDG Bl eh@s EGRRI SNS.
Most preferably, binding _conpounds consisti uman sequences are

ting of h
gener at ed usi Hyth4 spieres ETAILEP <§@8J@n18@¢5éé@6%6 rhigatto Oteeaysngeferdty. to fige
An isol ated Okedu@cQNITTRREPNL QMY X0k QdH S (BELLR) NOGHRMI R abfealy BAUCI NG an
anti body or functional part _or inmmnoglobulin chain or functional
equi val ent ° acEEAREGITHIY Fethes68I5PFn i s therefore al so provided, as well
as a nethod fevee1PSCHCINVGPERSERILSHYUYGOTLSRAINE WVRIQAPORGILWVASINNGN

i mmunogl obul i i I i i accordi i i on,
conprising pr W%@MQ%%@@%&W@Q@%@%

equi val ent ac®GRGTIGVTVES ($EQ Y ROt 0hdavr Gt Blaktotiongqsendd ideakiky toaht r ansl at e
said nucleic acid sequence or functional equivalent according to the

i nvention, th&%6Y“producing said antibody or functional part or

i munogl obal i PIQDEQEPHALPASVEDRYSHEIR AN WED @A VACR QKHO KA PNALTVETEMESG i on.
An anti body p L } i I I I pabl e of
produci ng andy%gﬂgéggg%ﬁ?gFgﬁTgﬁéﬁgggyﬂgﬁﬁgﬂ?@?%?F%ﬁg#Ggg?ﬁEF%%ﬁggf, and/ or
whi ch i s capabherenf Xdelvel MislhngQ 1D MN@3)a Atselprowdridcire nscleapallsequweheggrooduci ng

and/ or secr et ifur}%tié‘rﬁ‘atﬂ DR 0% tﬁer]:e('_jlfn Ghl@0Al AL ofhﬁ‘eeﬁf%ﬁ%)ﬁ“ a%%dn?gg%%he
produci ng cel accorglng to the 15 Tnvention is prefera § a producer cel
whi ch i s adaptedntie. dormdaddivahe aneniyodyreppoductilomuclPicatidraplopcesgaraling
pr oducer ?5"aﬁéaﬁH%BﬁR%ﬁu&%Ec&ﬁ&ﬂ#&%@%s8 gunds for use in humans. A

met hod according to the invention pr ra:ug further conprises a step of 20
harvesting, p&VOVER G @rGESbREYCAYSSETTPRIMNBYNR WYPGRWEWYASINDGN or

i munog! obul i N}ffl?%if{!@;\?ﬁWWNWWWRAWWMKﬁHP%WT@B@ on.
The thus obtal ned bln_%ﬁggfonﬁfunds according to the invention are

preferably us®EFEITN R NG Apmyscbetuyeniaf ecti on, isolation or

detection of SyaphylseeRAAUPrRESLEr@AASE B SNEWIGR RelVREIEWYaBhy asocCcus
speci es and ot her r%%ﬁgﬁfltlve 25 bacteria and hunman thera§§$%o tionally

I
after addPPi oMYy TVORD VSN BY P eM ARSI Her (Y He JEBPs.

WGPGTLVTVSS (SEQ ID NO:7), and encoding a light chain sequence comprising the

sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESG
VPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRA,

25  wherein X is I of M (SEQ ID NO:10), and/or the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESG
VPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRTV,
wherein X is I of M (SEQ ID NO:11), and/or the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSILESG

30 VPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRTV,
wherein X 1s I of M (SEQ ID NO:8).

In one embodiment an asparagine at position 53 of the heavy chain

(numbering according to Kabat, 1991) is replaced by another amino acid other than



An anti body or functional part thereof or inmmnoglobulin chain or

functional equival ent thereof according to the present invention is

parti cul awbyoswnos@l e for 30di agnostic uses. For instan®ET/NL28HH5045¢ such
as a tissue or blood sanple, can be obtained froman individual or from any
ot her source suspected to be infected with a Staphyl ococcus bacteri a,
preferably S. aureus and/or S. epidermdis, nore preferably MRSA
Subsequently, said sanple can be m xed with an anti body or i mrunogl obulin
19 chain or functional equivalent or part thereof according to the

i nvention. Said antibody, imunoglobulin ¢hain or functional equivalent or
part will specifically bind to Staphyl ococcus bacteria, preferably S

aureus and/or S. epiderm dis. Bacteria bound to an anti bod i mmunogl obul i n
chain or funcgliumrallneela@r@eeiltehrevw deamidagign ohdesspayagige é’dsaﬂg BPRiEHe sanpl e

using any netbggmﬁagwemhﬁ n@ﬁémmhg&iQ%ﬁgﬁh%z but not limted to,
i sol ati on using nagnetlc strept avi di n-coat ed beads, or isolation

t hrough t he use of secondary antlbodles i mobi |i zed on a col um. After

}Nas hi ng 0}‘ the bolum% @@{ﬁt‘%rsie@ue@lﬁéild@ﬂ%iﬂyb%diéflnemr@ﬁgisQQélb%rﬂerﬁg@; di'réHlduesd
uncti ona equl val en art. thereo acterlia_can elute rom. sail
ant i body, mrt}h%@%‘rﬁlﬁ%‘l‘?ﬁmﬁﬁé:‘icﬁ pudgic pgf spausngy thagsit geéﬁt’éi"ﬂtw%li‘ theAesidps? any

met hod known ima tdiereAdetseqinie hftGt ARG the Bl RYubRty@eNinbdet@lid gpa)id
ant i body, i muno Iobulquchahn or. functi onal guH% g(% r art can be
Y-+ 4Ctaagy

di srupted by it Sé‘é%’lt?@c BE RO HREN R PHTSHfend CP auter ng or
i ncreasi ng pHproaRthofor By AlkdintehOare ofell@no®asn e drape. Isolatlon of

St aphyl ococcus bac er| refera us and/.or rmdis

be hend 1 o var i ot uisfe B e g pilh dh Rt g eh over ol T
different1granh@@emimeWMM@t@mmﬂwmayhmﬁsﬂhmmmndayeﬂhap@&mgﬂgynvtmﬁmwln an
i dual | R0, G e PRI C L 8 SLRErL W nale petueen S
aur eus and/or Pder s Ena 2ot e(”ﬁrange%§? iVe Pacterita; Al antlbody,
i mmunogl obul i mvehfaomco@rrprfseﬁnmhexdnaﬂs dqmplealaemltstmctlpasmuchlaefcemrﬁstame@r ding to

the present i @)\éﬁr}g gleﬁg (?FP ge nlpc?e%lcz :90‘1'(% %A)Ologl?edenq}clegc acwp (rL?Q%§ 8&/010 ;]; S.

aur eus and/ or di'sti'hgur' s
r1b0zyme. Such other nuclelc acid structures are referred to as functional equivalents

15  of a nucleic acid sequence. The term “functional equivalent of a nucleic acid sequence”
also encompasses a chain comprising non-natural nucleotides, modified nucleotides
and/or non-nucleotide building blocks which exhibit the same function as natural

nucleotides.

20 A nucleic acid sequence according to the present invention is particularly
useful for generating binding compounds which are specific for S. aureus and/or S.
epidermidis. This is for instance done by introducing such nucleic acid sequence into a
cell so that the cell’s nucleic acid translation machinery will produce the encoded
binding compound. In one embodiment, genes encoding a heavy and/or light chain

25  according to the invention are expressed in so called producer cells, such as for
instance cells of a Chinese hamster ovary (CHO), NSO (a mouse myeloma) or 293(T)
cell line, some of which are adapted to commercial antibody production. Proliferation
of said producer cells results in a producer cell line capable of producing antibodies or
functional parts thereof according to the present invention. Preferably, said producer

30  cell line 1s suitable for producing compounds for use in humans. Hence, said producer
cell line 1s preferably free of pathogenic agents such as pathogenic micro-organisms.
Most preferably, binding compounds consisting of human sequences are generated

using a nucleic acid sequence according to the invention.



between S. aureus and/or S. epidermdis and other bacteria. Isolation of
bacteria froma sanple of an individual suspected of suffering from an

i nf ecti orw@izbti/@so%aur eus and/ or S. epiderm dis or from RAF/NIRIBIOSESGr Ce,
such as a bacterial culture, can facilitate detection of said

St aphyl ococcus bacteria, because isolation results in an 25 increased
concentration and/or a higher purity of said Staphyl ococcus bacteria.

| sol ati on of Staphyl ococcus species, preferably S. aureus and/or S.
epidermdis, nore preferably MRSA, can for instance further be used to
identify the specific S. aureus and/or S.igpidermdis strain, preferably
the MRSA strain in a sanple. Identification of said strain can for instance
be perforned by determ ning the 30sequence of the bacterial DNA In such
case it is preferred to first obtain an isolated S. aureus and/or S.

epi der m di s. Ah BoRR& SRR a8fibdd P%rédh\éﬁl%tclel@ BapaBlt RREJdRGEY an

i mrunogl obul in chain or functional equivalent or part thereof according to
the present i AVEMAY Shiynstipnghapegr trpmapogdohydip C%mt?é fupstianglsagispleet sai d

anti body, i Muaegliebul theiGRadih is@herbBRCAIEORRLIEH Wk al188th dthfBlol , for
|nstance,A€ut not limted to, fluorescently Iabeled ,or radloactlvely

| abel ed. APt ePHALFHERY antippdy or fsHYRE PafE % IR ryRa o chpinyr dgpctigpal

i mmunogl obul i BqGhabdt MEorfiup & tmna$ene1QHleéa1lpﬁ@1hgtpMﬁ<ﬂ@§ a@élDthHlaﬁgcheQ: delte
invention is 5 detect d uS| Ied Seco antlb which. js

di rect ed agai A¥Y"CR%; % ot 33%*9“”?‘ REABIRIP ¢ ﬁ S f%lﬁ%fﬂg&ﬁ%ﬁ cell to

equi val ent or tr;aaﬁlbtetslaermtm@ﬁﬁmeﬂué‘rgzeb@fdnlaﬁorlain\é@ﬂtzalerﬁtacbcfrdmgrmdtm;g of said
ant i body, |nnuno Iob chaln or f$nct| UIVﬂ|ent or ereof is

e prgduc S t&;o y r f 0 art or Eolg)tﬂ
detected, S. d”? ep der P “\8?&;%‘ P2 B SVT B BY 't he
i nventionl®s bhanefﬁneu@xwS@umﬂmanmammm@0dyw0nwhunﬁt|onal part 10 thereof

r |nnunoglobulln_&ha|q3%r ctloq_ £gu Ient thef %_ accordi ng to t he
0 n antibo proc@lpm ce ?1s ¢ erelfl as,a. céll which 1 J§ §abg, 1
i nvention for dlagn03|s of 5 ococcus i nfection, prefée y S. aureus

i nfection, _nnpﬂﬂpmegendbdymwﬁsganmhebmhumpiﬁmnmdQUEwtﬂmnganahrwh&hand/or
S' € pl d erm d ! é)ane 8 r‘%POI})YI’% ce‘i"l 1S cgpaﬁ)ﬁ%&%ﬂo&%{n%%ng%% SGC?GQ § aureus

and/ or S. epi era ram positive bacteria.
Al so provi dedangbam oamfmrb:adyalmartltﬁeﬁegm étnlacméd)dypafpduqrt&qeé@ﬁcoahnam the

i munog| Oli)?” NI efgﬁggg &Qcﬂce??elfg &{%%}?ﬁt g@ﬁ%@gonﬁﬁ fafh Qighohp the

i nvention use int nosi's o aph coccus I n ectlon
preferably S. rednei. Prﬁff@f@blwmld md@cepp@liersabwe fRSAduging chinpends for use
Furt her provigpgﬂhﬁkg met hod for isolating S. aureus and/or S. epidermdis
bacteria froma solution using an anti body or functional part or an

i mmunogl obul i n

A method according to the invention preferably further comprises a step of
20  harvesting, purifying and/or isolating said antibody or functional part or
immunoglobulin chain or functional equivalent according to the invention. The thus
obtained binding compounds according to the invention are preferably used in
diagnosis of Staphylococcus infection, isolation or detection of Staphylococcus
bacteria, distinguishing between Staphylococcus species and other gram-positive
25  bacteria and human therapy, optionally after additional purification, isolation and/or

other processing steps.

An antibody or functional part thereof or immunoglobulin chain or functional

equivalent thereof according to the present invention is particularly suitable for

30 diagnostic uses. For instance, a sample, such as a tissue or blood sample, can be
obtained from an individual or from any other source suspected to be infected with a
Staphylococcus bacteria, preferably S. aureus and/or S. epidermidis, more preferably

MRSA. Subsequently, said sample can be mixed with an antibody or immunoglobulin



20 chain or functional equivalent thereof according to the invention. Said
nmet hod preferably conprises providing a sanple of an individual suspected
of sufferwagofwoosedan i nfection with S. aureus and/ or S. PEPINI2OIOI044S6
preferably MRSA, or fromany other source, such as a bacterial culture,
addi ng an anti body or functional part or an i nmmnogl obulin chain or
functional equival ent thereof according to the invention to 25 said sanple,
al l owi ng binding of said antibody or functional part or an inmunogl obulin
chain or functional equivalent thereof according to the invention to S
aureus and/or S. epiderm dis bacteria, whem present, and isolating S
aureus and/or S. epidermdis bacteria bound to an anti body or functional
part or an inmmunogl obulin chain or functional equival ent thereof according

to the invent Flonn P birerdaiad cadypden.or @art thereof agmydingae thariarAnpiesi Ydid e

bact eri a- spechhigodh] 1ﬂﬂﬁﬁ}%gﬁ>ﬁmpé&@§ 0PEBOH AN i Qe @r b&k\é%ﬁ lsﬁé&fﬁﬂﬁiy pdgl ei c
aci d sequences codi ng therefore have_ been provided, incl udln%1hunan bi ndi ng

conpounds, mfpr%%éwl?q%quabéﬁﬂ% Pagiprablad iyres nader Bewdfrermidiaitosrs. 21

G arr: posi t i \éeg&ﬁﬁﬁt@gh%nﬁld&i} ﬁ&n?qog%hﬁﬂﬁhaﬁﬂ@f ﬁfntc%‘iana@@@ﬂe{lemdﬂq)zﬁgan é)e

count erac y. bi ndi ng conpounds according to i nventi on i ndi ng
cormpound a\%corseaﬁ f%n?hlfeﬁ%m%ﬁnx @eﬁhﬁégé%?@ Clad gqmeé%wleshhtflam e for
use as a nedi GiniRd e, 1%l@ibh)dsﬁﬁgtm£gn@@@l%ads Rueberath Yoathi lms;iuag)r q:gama@ﬂnds are
used which co |st %guenc% . or 5 mﬂ ﬁh hav 5%§of

non- human seq Bt e Gie” TB R 08 AP i &V B8 VT HBE 8 f ect s
when human indle\/bodu&bsctafﬁzEafﬁd ﬁ&ﬂ:@dy, 1Am@ng1bMHych@tn 6rtfﬂﬁcttioﬁa]adqupzatetntof an

i mmunogl obul i n |n or unctl t(g&lva % reof or % ? eic acid
sequence or fﬁ?\r d"ﬁ%fl ¥ ’Ia\/cé‘fl £ YT Her &6 @86 nijm%n?ﬁlno 'RVeAtion for
use as a medlﬁﬁﬁﬁmﬁﬂamdﬁﬂbnmﬂqphybaﬂbnmxhgﬁhkmm&n&heaﬂfEﬂﬂnﬁhﬁm hiediawi t h

provi ded. We l ei c r. functl UIV ent accor dj to the
Pivent ton i s Baert B Bfe P R, g B o Rl AN g

conpound accodemgnb@d$h3meMenMBwﬂngﬂwcampaﬁhhmmﬁémhyapﬂeﬁeﬁu@dgembodlnent

said anti body.c or f ional part thereof. Said
medi canent or”%%ggﬁ§ aé??%%ﬁggg(humfm*m?gsgﬁP§£used for counteracting or at

l east in part prevenbtingolaapmnii@otdwehadsrisprdemblysS andiorndor 35epi der mi di s
or for coggt ergz?i%r‘n{lgzsoﬁla% Jus%ﬁi&r Ja?iogéagq}ﬁhggt?&l%nﬁ‘AIQﬁstQﬁi(}ée{n%% 6l @vﬁ%tsﬁ}z]e%l an
y epl der

i nfection aureus and ( Fur Fovided s therefore
an anti body odﬁ&aﬁégh@m@bﬂpafmwbﬂwanaﬁmm@mUQW@ﬂapmng@WQWnn@ﬁnﬁmnnhw@mﬂl

equi val ent t her eQf, QLlesdi Qmeealﬁﬁcaﬁ'tgdﬁ&%ﬁ%@be%eénug%m%d@g;ﬂ val ent

thereof according to the i nvention use as a nedi canent and
prophyl acti ¢ &gjéeirifisrangpthes gem-pesitherhacegier éataph‘g)darvmwn%loévbwh%@ o
condition rel %r@goﬁﬂ eéuvﬁ%t%f%a?t&géﬁf)f écor@ﬁfgqg 'E}EB ﬂ%&nt invention can then be
20  used to detect the presence of S. aureus and/or S. epidermidis, or for distinguishing
between S. aureus and/or S. epidermidis and other bacteria. Isolation of bacteria from
a sample of an individual suspected of suffering from an infection with S. aureus
and/or S. epidermidis or from any other source, such as a bacterial culture, can
facilitate detection of said Staphylococcus bacteria, because isolation results in an
25  increased concentration and/or a higher purity of said Staphylococcus bacteria.
Isolation of Staphylococcus species, preferably S. aureus and/or S. epidermidis,
more preferably MRSA, can for instance further be used to identify the specific S.
aureus and/or S. epidermidis strain, preferably the MRSA strain in a sample.
Identification of said strain can for instance be performed by determining the
30  sequence of the bacterial DNA. In such case it is preferred to first obtain an isolated
S. aureus and/or S. epidermidis.
In one embodiment of the invention, an antibody, immunoglobulin chain or

functional equivalent or part thereof according to the present invention is labeled in



Non-limting exanples of such conditions are skin infections, pinples,

i npetigo, boils, cellulitis folliculitis, furuncles, carbuncles, scal ded
ski n syndworzeil/@i®eesses, pneunopnia, meningitis, osteompeliNL2610/050456
endocarditis, toxic shock syndrone and septicem a. Preferably, S. aureus
infection is counteracted or at least in part 25 prevented. Most
preferably, an MRSA-rel ated condition is counteracted, dimnished and/or at
| east in part prevented. A use of an antibody or functional part or an

i mmunogl obul i n chain or functional equivalent thereof or a nucleic acid
sequence or functional equival ent thereofg@according to the invention for
the preparation of a nedi canent and/or prophylactic agent for at least in
part treating and/or preventing 30S. aureus and/or S. epidermdis is

t heref ore al serdst Bvhedde toglgtagetaid aatibpdiamgoplopulat chasnor fynstignalt treating
or preventingeguicAndidiph, fo8hatade it Sot 1@14&&% ARG QLN Dy 1a8RkderM di s, the
met hod conpri sing adnlnlsterln to an individual in need thereof a

t her apeut i cal F3iErHEdy i@\béleén%leﬁﬁla%‘febaﬁnéﬁfllD%dy fepctipplPprighareoldrt or an 22
i mT:cmoglblobul } ?nﬁhaégm%@nmgumtgk ﬂlnﬁhlo@ggwlamgﬂﬁ th@fe%f)%déidt)ﬂaglgtt@ tﬁe?i%v%rﬁgﬁgél gn
preferably_after said individual has been di agnosed to be infected by

aur eus and? or 9gecteheBE Aildfieled sexppga m&g?#whl BrBres\ eUBRp CREIREY | east
ong of Ithe CS; 1rﬁiﬂgﬁ(§g801:fuﬁh@fslﬁﬂ o@ﬁmtlbﬂlaﬂléﬁuﬂvhlfﬁﬁd plabtoahereom&rdnrg&f)eué@gl y an
VRSA-rel ated condij.ti ai refer \ rises.antibo

a functional FaFE b e of sl gl s Bk R e b R e ook,
bacteria, a bbﬂﬂﬂﬂﬂmﬁ@ﬁﬂﬂﬂﬁﬂi@bSdebﬂgnRMmEh@nﬂﬂ%ﬁﬂﬁh@ﬂm$éﬁpreferably

adm nistered to an,in before an i.nfectiop has ken

A Ternatively. a DY E BBt ad BRet Srise ohut FROLRY oS & hpar

adm ni st eiled WME@ﬁaﬂunmdnuidmahchanakﬁﬁﬁdmuﬂn@ﬁ@ﬁadmhs@nﬁmbwddgngdﬁonpound

is preferably. adn.ni red to.l |V|ﬁua ) §
conpl i cat i ons G “% ?BDOSInsfta}ﬁ RSt} nlf‘?"g% %8%6‘:%%2‘%&1”””8 10 F‘%mn

i ndi vi dual s wntole m(efqnaﬂﬂyri\/ﬁtﬁzl\ infiaetion, tiyr, deﬁécStOg el dzewu%/arpmm epidenredan
i ncreased ri Sk ?e fi&??\@]@éA d(f‘(%n %tgnlge 1ng%epxgeen 9%9%!11%31 §C§O e rlnzn S, to the

i nvention are’prefe dnmini's vica one I'ons. Dose
ranges of b|ndnﬁgawmﬁﬁwﬂhdsd@@@D@@nngmﬁvewheenﬂwﬁﬂtm@mﬂb®mbeuu$®d%nw t he

therapeutijg appli &?atl LOns @%ofq)?%ﬁrﬁgﬁﬂ Q%ﬁin%hgﬁ{&rfﬁn oﬁalde%ﬁ}vgf&?glg}%? o}fgﬁ

basis of fising dose stu ies in |n|p inclinical tria )
ri gorous pr ot ecordinguhe ventien lox st in tify piagadsisdd geXadpy Ocprsrswaésstion.1 and 10

my per kg bOd%Sre‘ﬁ&hﬁk)ts afiRus m&hamﬂéﬂecpréaauy%ks&E'nfpét{a)ql ng cormounds
according to the invention are typically nbined wth

phar maceuti cal |y a@@ébﬂaEWé¢ébﬁﬂﬂ@¥hmh®¥ﬁéhﬁnaﬁh¢@?u%%ﬁwﬁﬁéWWdWE%deIes of

suitable carr bQJt.;Saaf &bm! arb%hﬁfaﬁ%sﬁl%%ra!n%ow@%&ohéﬂﬂa@@ oG IREHRBIBullKLH) |
serum al bumn (e BSA RSA) and oval bumin. In one preferred enbodi nent

sai d suit 88 ecl@aa? ) @mcfewpwéaée%t té@leﬁﬁchdmgw@t}fedm@%aﬁp%d ggthode. 251 n

yet anot her eﬁiié@éibﬂl%&mﬁnw%&h&ngﬁlstﬁl@Q)@Qﬁ DEiAd i REifRE§ OMRedAds aeror di ng
to the invention is used. As already described, upon admnistration of such

nucl ei ¢ aci d, ABiHERG VEBhS stmds 2afeT Sr@idrcmiinyreiRE P ROYRS. e Ary ther

Produced bi ndbmc@@ummc@&ﬁl €2Rab| [k JPrLeviBidy dguaiidhrpaeOsiner act i ng
Gram posi tive bacterla Efectlon .and/ or. the dvefse effects of such
i nfection. Hﬁepg?géo pd: %18(% Wtc&ona equivalent thereof according to the invention to

25  said sample, allowing binding of said antibody or functional part or an
immunoglobulin chain or functional equivalent thereof according to the invention to
S. aureus and/or S. epidermidis bacteria, when present, and isolating S. aureus and/or
S. epidermidis bacteria bound to an antibody or functional part or an immunoglobulin
chain or functional equivalent thereof according to the invention from said sample.

30

Now that Gram-positive bacteria-specific binding compounds according to the

invention and nucleic acid sequences coding therefore have been provided, including

human binding compounds, improved therapeutic applications have become available.



30 or functional equivalent according to the invention for use as a

nmedi canent and/ or prophylactic agent is therefore also herewith provided.
Sai d nuclwpDeoHMsRs preferably used for counteracting BCTaurewdsesd/ or S.
epidermdis, nore preferably S. aureus, nost preferably MRSA. Further
provided is therefore a use of a nucleic acid sequence 23 or functional
equi val ent according to the invention for the preparation of a nedi canent
and/ or prophylactic agent for at least in part treating and/or preventing a
G am positive bacteriumrelated condition. Said G ampositive
bacteriumrel ated condition preferably copprises an infection by S. aureus
or S. epidermdis, nore 5 preferably an S. aureus infection, npst
preferably an MRSA infection. Further provided is a pharnaceutlcal

conmposi tion cEwEPRiPesiHYe htrterit 1usbay Sorw Pt @rakrigairideeraspuntartgegbobul i n

chain or fUnC%hﬁH@%o%th%@b@ﬂ&mhgﬁ{@@ﬁnﬁ%ﬁ@nDygh@hgc&&b&n@@ﬁ&ﬁ&&@t&ﬂw
functional equivalent thereof according to the invention and

10phar maceut i &arntddrisphypior eatirlarly syfahleler v asaapgrianpr msa]ilsdactlc

phar rrflceut I Calageﬁq? hnﬂﬁgﬁhréﬂljia mmoﬁragaéo@fpt@ﬁﬁ@f EMfle l%b'éot whike C(fr@fslt bﬂmﬁbd&ﬁuerﬂ;@@ or
i nvention rther explained in e follow ng exanpl es. exanp es do
not |imit ?he 5&9&95@%% A% SR RPN GH U RE e Ty PR t &equse &h PSP At he

i nvention. 15adverse sid¥ dffepratvﬂi@h hdetuRdtsuall dré)trbﬁéd plibzluit(b@ﬂy onEintthakl ar e
referred to in the detalle u; L %tl?n are incorp t ed_ her ei bX
chain o cid

ref erence for p%ri or B]E] }Iﬁlggggg r functional equlvalent thereof or a nucleic
sequence or functional equivalent thereof according to the invention for use as a

medicament and/or prophylactic agent is therefore also herewith provided. When a

10  nucleic acid or functional equivalent according to the invention is administered, it will
be translated in situ into a binding compound according to the invention. In a
particularly preferred embodiment said antibody comprises antibody F1, or a
functional part thereof. Said medicament or prophylactic agent is preferably used for
counteracting or at least in part preventing an infection by S. aureus and/or S.

15  epidermidis or for counteracting or at least in part preventing adverse effects of an
infection by S. aureus and/or S. epidermidis. Further provided is therefore an
antibody or functional part or an immunoglobulin chain or functional equivalent
thereof or a nucleic acid sequence or functional equivalent thereof according to the
invention for use as a medicament and/or prophylactic agent for at least in part

20  treating and/or preventing a condition related to S. aureus and/or S. epidermidis.
Non-limiting examples of such conditions are skin infections, pimples, impetigo, boils,
cellulitis folliculitis, furuncles, carbuncles, scalded skin syndrome, abscesses,
pneumonia, meningitis, osteomyelitis, endocarditis, toxic shock syndrome and
septicemia. Preferably, S. aureus infection is counteracted or at least in part

25  prevented. Most preferably, an MRSA-related condition is counteracted, diminished
and/or at least in part prevented. A use of an antibody or functional part or an
immunoglobulin chain or functional equivalent thereof or a nucleic acid sequence or
functional equivalent thereof according to the invention for the preparation of a
medicament and/or prophylactic agent for at least in part treating and/or preventing

30 8. qureus and/or S. epidermidis is therefore also provided, as well as a method for at
least in part treating or preventing a condition related to S. aureus and/or S.
epidermidis, the method comprising administering to an individual in need thereof a

therapeutically effective amount of an antibody or functional part or an



Exanpl es Exanple 1 5 METHODS B cell isolation B-cells were obtained from
fresh bl ood of adults by Ficoll separation and CD4/ CD8 negative sel ection
wi t h MACSvVoi2erigloemds as descri bed by the manufact urer 1@CWINIReX0S50486 ot ech) .
To obtain nenory B cells, cells were sorted for CD19+CD3 CD27+I gD I gA on a
FACSaria (Becton Dickinson). The use of these tissues was approved by the
nmedi cal ethical commttees of the institution and was contingent on

i nfornmed consent. Donors were sel ected based on carrying hospital acquired
MRSA strains with genotype cluster 109 and 16. 15 Cell culture

B-cells maintained in standard culture nmegsum containing | MDM (G bco), 8%
FBS (Hyd one) and penicillin/streptonycin (Roche) were co-cultured on
7-irradiated (50CGy) mouse L cell fibroblasts stably expressi ng CD40L
(CD40L- L cel | snmypslhalinghan)or fgchpepl eaeigiioninacardmgie ehq ipvetionpesiprahly R&D

systens). rhl bLed HR&RNIWRSI HSESheRMiaERAaN be fHelcte ties. eureNbhael 3. tested by

PCR and were found negatlve for the presence of nycoplasma and EBV (data
not shown). ePidernpgisiSaiq soreiifipoeRye ﬁ%m?éshcwwatée@ép%ofdbe.@ @IBRsIldNe for

NGFR and G-P ve@fd&ld@l@nﬂsieu%@o&ym%%e@ﬂbhy :%Q]WHSMeﬁiin Gubitiened in 96 wel |
pl ates at cell Slt% of 2550 cell Cul tyre supernatants were

tested in ELI SAs u 16 R Blpdy ergigra Yf%}@élé%oaf W‘t%ﬂ%‘/ Kewrahieandmeedaesetr ai ns.
Positive cultures mere subcl oned at 10 cell/well cell density in 96 well

pl ates and again t d by ELI SA.  Subseque tlve cul tures
seeded at 1 cell P e R B Vﬁ%%ﬁe Nofigs penetidtyiagai nst
S. aureus straths nNQWEEBﬂﬂ isggrefefalO4inistered to an individual before an infection has

taken place. Alternatively, a binding compound according to the invention is

10  administered when an individual is already infected. Said binding compound is
preferably administered to individuals with an increased risk of complications, such
as for instance hospitalized individuals and/or individuals with compromised
immunity. Also elderly people have an increased risk of bacterial conditions. Binding
compounds according to the invention are preferably administered via one or more

15  injections. Dose ranges of binding compounds according to the invention to be used in
the therapeutic applications as described herein before are designed on the basis of
rising dose studies in the clinic in clinical trials for which rigorous protocol
requirements exist. Typical doses are between 0.1 and 10 mg per kg body weight. For
therapeutic application binding compounds according to the invention are typically

20  combined with a pharmaceutically acceptable carrier, diluent and/or excipient.
Examples of suitable carriers for instance comprise keyhole limpet haemocyanin
(KLH), serum albumin (e.g. BSA or RSA) and ovalbumin. In one preferred

embodiment said suitable carrier comprises a solution like for example saline.

25 In yet another embodiment a nucleic acid encoding a binding compound
according to the invention is used. As already described, upon administration of such
nucleic acid, binding compounds are produced by the host’s machinery. Produced
binding compounds are capable of preventing and/or counteracting Gram-positive
bacterial infection and/or the adverse effects of such infection. A nucleic acid sequence

30  or functional equivalent according to the invention for use as a medicament and/or
prophylactic agent is therefore also herewith provided. Said nucleic acid is preferably
used for counteracting S. aureus and/or S. epidermidis, more preferably S. aureus,

most preferably MRSA. Further provided is therefore a use of a nucleic acid sequence



25 Retroviral transduction The BCL6 retroviral construct has been descri bed
before (Shvarts A et al. CGenes Dev 16, 681-686 (2002)). cDNA encodi ng
human BcIwRowzwsdizndl y provi ded by Dr. Stanl ey Korsney@CI/NBCLB/0&ou36 Bc1- xL
were separately cloned into a BCL6-NGFR and a BclxL- 5 GFP construct. These
constructs were transfected into the LZRS retroviral packaging cells,
phoeni x as descri bed before (Jaleco A.C. et al. Blood 94, 2637-2646 (1999);
Scheeren F. A et al. Nat Imunol 6, 303-313 (2005)). Menory B-cells were
doubl e transduced by the BCL6 and Bcl-xL containing retroviruses after
activation on CD40OL-L cells in the presengg of rmL-21 for 36 hrs as

descri bed before (Diehl S.A et 10 al. J Imrunol 180, 4805-4815 (2008);
Kwakkenbos M et al. Nat Med in press (2009)). Transduced cells were

mai nt ai ned onodbaciional ejivadentiagterding fo the inEpfigaior shejereristing okt i body

cont ent EL'5An%Hﬁ5ﬁ§nMﬁﬁ@m%Qﬁ%§QwM&5&m@ﬂ&btﬂﬁﬂﬁﬁ b8 Grbeing $REGKS PRventing a

| mmunoResear ch Laboratories) at /ml in PBS for |hr at 37C or o/n at 4C
and washed i nGE"l‘_rPQAﬂM%haCB‘ﬂ”P’F%FelG*PQSOH‘%tl‘BD/dS?We%%‘“?H)S“W&%aﬁ‘iePR“HIﬁ PES was

used as bl ockidi@itaeibicrdhdf @nfried dinfdibbiby 8NapbuLald. opidbiMitR, SUREr nat ant s
and an enzyme- conjugated detection anti body was adggg (dilution 1:2500 for

HRP- conj ugat eB"AHEPY PEE" CHHEREBHYP™ B PEUBaL P4V SPO 31t i on (B osour ce)
was used for 20 developnent of the ELI SAs. For screening purposes we used

| ysates fromthe n and H1 stralns1 Bot h. were made in PBS and
directly coated at %r G PIo" FHp armace il BIERASIHOR SPRAFE S APBPHANAT s wer e
tested un- or fukicRomhl bhited an Tanexpdlehgintdheinanttingeidnspeaivhieat therof ot he hunman
| gG1 cl one FI n LTA 25 detecti LI SA ified.LTA

d
L oraras i one. Prafe 8l siReiE S QlpT R e R P R aP e b e e
(Sigma) wae agdibethdcoutichl Sbephlsdt esrreaaliledntrrteReipient. Said pharmaceutical

composition is preferably suitable for human use.

The invention is further explained in the following examples. These examples

do not limit the scope of the invention, but merely serve to clarify the invention.
15

All patent documents and other publications that are referred to in the

detailed description are incorporated herein by reference for all purposes.



pol ycl onal 1gG purified nmouse anti-LTA (1/200 stock 1 mg m ', QED

Bi osci ence), before secondary anti bodies were added. In addition, we tested
several WO 2prigpsmati ons derived froma library 30 develPOopad.2m/ 0904561 scher
(I'nstitut fur Biocheme, Univ of Erlangen, Germany) and kindly provided by
B. Appel nel k (VU, Anmsterdam Netherlands) (see for nore details (Keller R
et al. Infect Immun 60, 3664-3672 (1992), Polotsky V.Y. et al. Infection
and I nmmunity 64, 380-383 (1996) and G eenberg J.W et al. Infection and
lmunity 64, 26 3318-3325 (1996)) and reviewed in (Widenmaier C. et al.
Nat Rev M crobiol 6, 276- 287 (2008)) in direct ELISA s. LTA preparations
were coated at 1 j ig mlbefore rF1 (10 jig m-") or control antibodies
(1:5 dilution of hybridoma supernatant) were added and further detected
with conjugated anti-human or nouse anti¥88wlass. The panel of Spurified LTA
preparations included: B. sub tilis, S. aureus, L. lactis, L. garvieae, B.

bifidum M luteus, L. casei, L. nesentero ides, B. licheniforms, L. welsh
imeri, E hirge, E. raffinolactis, S. nutans, S. pneunoni ae. Several
vari ants cont &f ack al anine residues and/or |ipid anchors (not

depicted here). 10Binding of the FI antibody to bacterial cultures

The Newman S. aureus and the S. pneunoniae strain (serotype 3) were used.

Newman wasb5cuMBEIFEA@DSNn TSH 50 m O/N, then 1 m was resuspendend in 100 mi
for 2 to 2.5 hrs till OD:1 and bacteria were collected. S. pneunoni ae was
cultured in Todd Hewitt nmedi um m xed with yeast nedium Before, bacteria

wer e i ncubat e® callidolaElon15 anti body, a control 1gG (D25, a human anti- RSV

ant i body) or only &}aﬂé $d& oﬁt%ﬁl%ﬁ%%}’fr&%tﬂl&%‘%%a&dlgs%ﬁﬁ&o‘? eé%rgti‘o‘%ké. were

pretreated with 10 tota nouse serumto prevent st al ni ng.
After washi ng CDHE IFeoentar selativn bodyMags nacdecdé by @%?ed WArthe bodyitacturer

| ncubat | o VRS BETEBLIBIL Al R0 IO |66 f0uFl SRANERES dater m nat] on

and expr ession clohin usi ng Trizo

(I nvitrogen), C@@Wégﬁﬂﬁi og I@I\M\%%PY@,JAB%OYSDE&@@YF)I Plee W of gres¢ Bpaved VRER and

cloned the heg‘ O@EQIquI t'hg Medﬁglaétﬂlcé(l%lnﬁg{tgesr&gﬁé)iﬂg‘tlﬂuﬁ%ﬁ) ah(ﬁ]%apg%%m%erﬁ%n
cl oni ng vector (| nvitrogen). To rule out reverse transcriptase or DNA

pol yrer ase i ndie@tdeopent-dlogorseerp etleehiaged ey erraiing herepetenretMEnitng 25
experinents. JQ,iRE QHUCRHEFOARLBANY fid 1A we cloned FI heavy and i ght

vari abl e
1
Cell culture
B-cells maintained in standard culture medium containing IMDM (Gibco), 8%
FBS (HyClone) and penicillin/streptomycin (Roche) were co-cultured on y-irradiated
(50Gy) mouse L cell fibroblasts stably expressing CD40L (CD40L-L cells, 105 cells/ml)
20  and recombinant mouse IL-21 (25ng/ml, R&D systems). rhlL-4 (R&D) was used at
50ng/ml. Cells were routinely tested by PCR and were found negative for the presence
of mycoplasma and EBV (data not shown).
Bulk transduced human memory B cells double positive for NGFR and GFP
were purified by FACS cell sorting and cultured in 96 well plates at a cell density of
25 500 cell per well. Culture supernatants were tested in ELISAs using bacterial lysates
of the Newman and SH1000 strains. Positive cultures were subcloned at 10 cell/well
cell density in 96 well plates and again tested by ELISA. Subsequently positive
cultures were seeded at 1 cell per well and tested again by ELISA for reactivity

against S. aureus strains Newman and SH1000.
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regions in frame with human 1gGl and Kappa constant regions into a pcDNA3. 1
(I'nvitrogen) based vector and transiently transfected 293T cells. W
purified wocontiose@at FI fromthe cul ture supernatant w PRTRLQOWI0G0456 30
RESULTS Generation of the FI clone 27 Fromthree subjects who were tested
positive for MRSA but were not sick, 50-60nmL of heparin blood was coll ected
and peripheral B-cells were isolated after a ficoll purification step.
B-cells fromseveral B-cell populations were double transduced with
retroviruses containing BCL6- NGF-R and Bcl-xL-GFP (Diehl et al and
Kwakkenbos et 5al). Fromthe 1gG CD27 pogstive popul ati on, polycl onal
mni-cultures B-cell cultures were started in 96 wells plate with a cell
density of 500 cells/well. Supernatant of these mni-cultures was coll ected
and used i n ERPSpdralérasefdussant or the presence of S. aureus-specific |gG

anti bodi es (i mnthess r&%v%c&rﬁ@u&qus'b@& Waerib&l Yetdr &aLv8S s Af el MOG hes B EUS
strains, SH1000 and i-cultures that were screened positive in

10 both the SHi:(56-656 @)98?» CQM ﬁé?oﬂéﬁnl?ﬁwas Behyl was kipdberrgwderely Ph Shavey

M ni - cul t ur es k3tsnyche BETYan@BALAL Gl sshavatdly c1hgal iRso SBOES-NatFRndof Blikese
m ni -cultures was coll ected and screened in the SH1000 §nd Newman  ELI| SAs.

O ones tha? were eitBEhedepoereiryds Marafstviaetaddnl the H4RS segedral prosasing
nonocl onal CUl:éllé[ﬁlﬁ)eﬁix R deécrﬁb@tﬂ bétwel IlecoAf. Cedt . ambddm, by soupergvat; ant  of

t hese m)noclo ultures cl one ( I s foynd to 15 duce S.
aur eus specif oé#o‘ﬁd?‘i’l nﬁ?ﬂqog@dﬁ%gg&g@%%g@?‘@%wi ]ﬁéve?ﬁffgﬂb at ant of
the Fl cl one hianghdced Lﬂ_ﬂﬁep}(ﬁﬂﬁi’rﬂthﬂ}ﬁB chrit@iniy readvieukss R Beiddivhiigh dhe Fl

el Tysates bP bl el w e SRR el R o hunit RewRA T Fre o S bl

wal | conmpddndabfl Iﬁa‘majmpm n$059481a¢2(m)|8) a(Waﬂzkb_ﬁIEAs Mardal Net Bledirepmes (docd)ded to

test binding of per nat ant .t o. S au Lepanatj ons in an ELI SA
As shown in Tg dlice%lggﬁsevyer]{gtmfl tal tﬂe[%ldi tljtl% Etzlt% bacterial cell

| ysates of the SH1000 and Newman S. aur eus st r al n but also to comrercially
purchased purified S. aureus LTA
To determine antibody content ELISA plates were coated with anti-human IgG
15  (Jackson ImmunoResearch Laboratories) at 5 ng/ml in PBS for 1hr at 37°C or o/n at
4°C and washed in ELISA wash buffer (PBS, 0.5% Tween-20). 4% milk in PBS was
used as blocking agent, before serial dilution of cell culture supernatants and an
enzyme-conjugated detection antibody was added (dilution 1:2500 for HRP-conjugated
anti-IgG (Jackson)). TMB substrate/stop solution (Biosource) was used for
20  development of the ELISAs.
For screening purposes we used lysates from the Newman and SH1000 strains.
Both were made in PBS and directly coated at 5 to 10 pg ml! before B cell culture
supernatants were tested un- or 1:2 diluted.
To explore the antigen specificity of the human IgG1 clone F1, an LTA
25  detection ELISA was developed. Purified LTA preparations from S. aureus, B.
subtilis, S. faecalis and S. pyogenes (Sigma) was added to ELISA plates coated with
polyclonal IgG purified mouse anti-LTA (1/200 stock 1 mg ml!, QED Bioscience),
before secondary antibodies were added.
In addition, we tested several LTA preparations derived from a library
30 developed by W. Fischer (Institut fur Biochemie, Univ of Erlangen, Germany) and
kindly provided by B. Appelmelk (VU, Amsterdam, Netherlands) (see for more details
(Keller R. et al. Infect Immun 60, 3664-3672 (1992), Polotsky V.Y. et al. Infection and
Immunity 64, 380-383 (1996) and Greenberg J.W. et al. Infection and Immunity 64,



25 preparations. W noted, however, that the binding to the LTA
preparations was significantly | ower than that observed w th whol e

bact eri a.wo2811f@kioe 1: Supernatant of the Fl cl one bi nd®CTONL30108050456s LTA
preparations. As a negative control an anti-nouse-HRP conjugated secondary
anti body was used. Another control was an anti-influenza virus antibody
that only detected influenza H3 protein. 5 F1 clone nouseanti-flu anti-LTA
control SH1000 1,004 -0,010 -0, 007 Newran O, 753 -0, 007 0, 007

26

3318-3325 (1996)) and reviewed in (Weidenmaier C. et al. Nat Rev Microbiol 6, 276-
287 (2008)) in direct ELISA’s. LTA preparations were coated at 1 pg ml-1 before rF1
(10 ug mlt) or control antibodies (1:5 dilution of hybridoma supernatant) were added
and further detected with conjugated anti-human or mouse antibodies. The panel of
5  purified LTA preparations included: B. subtilis, S. aureus, L. lactis, L. garvieae, B.
bifidum, M. luteus, L. casei, L. mesenteroides, B. licheniformis, L. welshimeri, E.
hirae, L. raffinolactis, S. mutans, S. pneumoniae. Several variants contain or lack

alanine residues and/or lipid anchors (not depicted here).

10  Binding of the F1 antibody to bacterial cultures
The Newman S. aureus and the S. preumoniae strain (serotype 3) were used.
Newman was cultured in TSH 50 ml O/N, then 1 ml was resuspendend in 100 ml for 2
to 2.5 hrs till OD:1 and bacteria were collected. S. pneumoniae was cultured in Todd
Hewitt medium mixed with yeast medium. Before, bacteria were incubated with F1
15 antibody, a control IgG (D25, a human anti-RSV antibody) or only with the secondary
antibody (IgG-PE only), cells were pretreated with 100% total mouse serum to prevent
background staining. After washing the secondary antibody was added (IgG-PE).

Antibody incubations were performed for 20 min on ice.

20  F1 sequence determination and expression cloning
We isolated total RNA using Trizol (Invitrogen), generated cDNA by using

superscript RT, performed PCR and cloned the heavy and light chain variable regions
into the pCR2.1 TA cloning vector (Invitrogen). To rule out reverse transcriptase or
DNA polymerase induced mutations, we performed several independent cloning

25  experiments. To produce recombinant F1 mAb we cloned F1 heavy and light variable
regions in frame with human IgG1 and Kappa constant regions into a pcDNA3.1
(Invitrogen) based vector and transiently transfected 293T cells. We purified

recombinant F1 from the culture supernatant with Protein A.

30
RESULTS

Generation of the F1 clone



SA LTA (slam 0,176 -0,005 -0,009 Flu H3 0,003 -0,002 1,523 No coat -0,013
-0,014 -0,015 The reconbi nant produced FI antibody binds to LTA

pr epar at iwox0fwoseaul ti pl e sources 10 After cloni ng thePamiNIRoOWOsSESHES | nt o
expression vectors and produci ng reconbinant FIl (rFl) antibody in an
expression system the rFl anti body was tested on purified LTA preparations
fromseveral bacteria. As shown in Figure 2A, the rF1l antibody binds well
to commercial LTA sanples obtained fromsS. aureus and B. subtilis, and a
bit less profoundly to LTA sanples fromS. faecalis and S. pyogenes. The
rF1l anti body 15 did not bind to an LTA sapple fromS. pneunoni ae (data not
shown). In addition rFl

From three subjects who were tested positive for MRSA but were not sick, 50-60ml of
heparin blood was collected and peripheral B-cells were isolated after a ficoll
purification step. B-cells from several B-cell populations were double transduced with
retroviruses containing BCL6-NGFR and Bcl-xL-GFP (Diehl et al and Kwakkenbos et
5 al). From the IgG, CD27 positive population, polyclonal mini-cultures B-cell cultures

were started in 96 wells plate with a cell density of 500 cells/well. Supernatant of
these mini-cultures was collected and used in ELISAs to screen for the presence of S.
aureus-specific IgG antibodies (in these ELISAs the coating was cell lysates of two S.
aureus strains, SH1000 and Newman). Mini-cultures that were screened positive in

10 both the SH1000 as well as the Newman S. aureus were seeded in new mini-cultures
at a density of 10 cells/well. Again, supernatant of these mini-cultures was collected
and screened in the SH1000 and Newman ELISAs. Clones that were screened positive
in both ELISAs were seeded into monoclonal cultures (i.e. 1 cell/well). After testing
the supernatant of these monoclonal cultures, one clone (named F1) was found to

15  produce S. qureus specific monoclonal IgG antibodies.

Antibodies in the supernatant of the F1 clone bind to LTA preparations from
S. aureus
Generating the F1 clone, we already found that supernatant of F1 bound to the
20  bacterial cell lysates of two S. aureus strains, SH1000 and Newman. The major cell
wall compound of Gram-positive bacteria is LTA, and therefore we decided to test
binding of F1 supernatant to S. aureus LTA preparations in an ELISA. As shown in
Table 1, supernatant of the F1 clone binds to bacterial cell lysates of the SH1000 and
Newman S. aureus strain but also to commercially purchased purified S. aureus LTA
25  preparations. We noted, however, that the binding to the LTA preparations was

significantly lower than that observed with whole bacteria.



recogni zed highly purified LTA sanples fromB. subtilis, B. licheniforms
and two isolates of S. aureus (Figure 2b). rF1 did not bind to LTA
pr epar at iwWO20fwwses. nmutans (Fig. 2b) or fromL. |actispPCLINIgarsese, B.

bifidum M luteus, L. casei, L. nmesentero ides, L. welshineri, E.
hirae, L. raffinolactis, S. nmutans and 20 S. pneunoni ae (results not
shown). Reconbi nant FI anti body binds to living S. aureus bacteria I n

order to study whether the rF1l anti body woul d al so recogni ze living

Gram positive bacteria, binding of the rF1 antibody to S. aureus and S.
pneunoni ae was tested by 25 using flow cypgnetry. As shown in figure 3A,
the rFl antibody binds to living S. 29 aureus bacteria (Newnan strain),
but not to S. pneunobniae. In addition we show that rFl1 recogni zed 6
clinical S alrblesl:iSserapwat obihe Hleloge badadyentieestr &) Aronmiaging. SspyvL
positive, 3 ragtkRt csltFAbRASnaNhude MRS osfuxaich séd(:)hg%%napady wasfosaapl e 2
METHODS 10 Bacterial strains and culture. hicillin-resistant S.
aur eus ( MRSA) A8PihST f& IUSK3DRR 11 1rﬁ3uen{%mwnﬂh3<i>5thawr}izéetect%;ﬁb@eza oL,
MRSA252, as wgldeids nmethicillin-sensitive S. aureus (I\/SSA) strains

Reynol ds Becker, Smth D ffuse, M\N8, and vanconycin internedi ate sensitive
(VI SA) stréln I\/U50 were all obtained fromthe Network on Antibiotic 15
Resi stance in Staphyl ococcus aureus (NARSA); MSSA strains Newran and
Rosenbach were from ATCC. Staphyl ococcus epidermdis, Bacillus sub tilis,
Ent erococcus faecalis, and Streptococcus pyogenes were obtained fromWard's
Nat ural Science; Listeria nonocytogenes was from ATCC. Bacteria were grown
on tryptic soy agal (TSA) plates supplsenenmtiéid Wi th 5% sheep bl ood for 18 h
at 37 C. For liqui¢g-20 cult Fﬂﬁgm_e&jﬁg&é_m;es from TSA plates were
inoculated into tr 1P‘E’ soy bro% « S@%% ancg flcubated at 37 C while shaking
at 200 rpmfor 18 bALTrAqglpmloo @isd dé. détlQﬂfégOf these cultures in fresh

TSB were further sydacud t uref f ov.00car i-Qu t i1rEes)|.
No coat -0,013 -0,014 -0,015

The recombinant produced F1 antibody binds to LTA preparations from
multiple sources
10  After cloning the antibody genes into expression vectors and producing recombinant
F1 (rF1) antibody in an expression system, the rF1 antibody was tested on purified
LTA preparations from several bacteria. As shown in Figure 2A, the rF1 antibody
binds well to commercial LTA samples obtained from S. aureus and B. subtilis, and a
bit less profoundly to LTA samples from S. faecalis and S. pyogenes. The rF1 antibody
15  did not bind to an LTA sample from S. preumoniae (data not shown). In addition rF1
recognized highly purified LTA samples from B. subtilis, B. licheniformis and two
isolates of S. aureus (Figure 2b). rF1 did not bind to LTA preparations from S. mutans
(Fig. 2b) or from L. lactis, L. garvieae, B. bifidum, M. luteus, L. casei,
L. mesenteroides, L. welshimeri, E. hirae, L. raffinolactis, S. mutans and

20 S. pneumoniae (results not shown).

Recombinant F1 antibody binds to living S. aureus bacteria
In order to study whether the rF1 antibody would also recognize living Gram-positive
bacteria, binding of the rF1 antibody to S. aureus and S. pneumoniae was tested by

25  using flow cytometry. As shown in figure 3A, the rF1 antibody binds to living S.



FACS anal ysis of rFl binding to whole bacteria grown in vitro. 25For

anti body staining of whole cells, bacteria were harvested from TSA pl at es
or TSB cuwounsaaos@ad washed with Hank's Buffered Salt SeCuNLammO(0BBSE)

wi t hout phenol red supplenented with 0.1% BSA (1gG free; Sigma) and 10 mM
Hepes, pH 7.4 (HB buffer), by centrifugation at 1700 x g for 20 mn.
Bacterial concentrations were estimted by reading optical density at 630
nm Bacterial suspensions of 20x108 30 CFU/ nL in HB buffer were m xed with
equal volunes of 300 jig/nL of rabbit 1gG (Sigma), and incubated for 1 h at
roomtenperature (RT) to bl ock nonspecifigglgG binding. Primary anti bodi es,
including rF1 and a human |1 gGl i sotype control, were added to a final
concentration of 2 j_tg/nL, and these m xtures were incubated for 15 30 mMm
at RT. After eksuabafies MNemmasramcbermoaro Sanrenenigere aidsios yeshiet has a

sol ution of flupre 6%ﬂhicam%9edsgﬁla%@§gﬂ@|ﬁ a%pa@l%g{egiggfrgﬁl Widae ks,
| munor esear ch)  an |ncubat ed for he bacteria were washed

twice wth PBROSiEsdLprattfedraits @S@ Wﬁ S‘l*%‘b@l‘%F%?‘i’?al dehyde, and anal yzed
by flow 5 cytonery. FACS analysis of rF1 binding to whole bacteria from

i nfected t[ssues. For anal ysis of antibody binding to bacteria from
i nfected t?ssue, 4 h subcultures of USA300 in TSB were washed with PBS.

M ce were injegheple0 i ntravenously with a 100 jiL of a suspension of
USA300 in PBS with an estinmated concentration of 10x108 CFU/ ni. Three days
| ater, kidneys, livers, and |lungs were harvested and honogeni zed using

coni cal tissuslErHOOer tubes (VWR). Wen indicated, organs were harvested
at different time points of infection. To | yse nouse cells, the honpbgenates
were incubated for 10 mmat RT in PBS containing 0.1% 15 Triton- X100
(Therno), 100 lﬁagteﬂal@trdﬂw\anﬂ ctRacbie) and Conplete M ni protease inhibitor

Conktarl (Foche). S ASEISEAIEEAILGR. A0l ML S PGPS 1L
with N315, USA100, USA1000, COL, MRSA252, as well as methicillin-sensitive S. qureus
(MSSA) strains Reynolds, Becker, Smith Diffuse, MN8, and vancomycin intermediate
sensitive (VISA) strain Mub0, were all obtained from the Network on Antibiotic
15  Resistance in Staphylococcus aureus (NARSA); MSSA strains Newman and
Rosenbach were from ATCC. Staphylococcus epidermidis, Bacillus subtilis,
Enterococcus faecalis, and Streptococcus pyogenes were obtained from Ward’s Natural
Science; Listeria monocytogenes was from ATCC. Bacteria were grown on tryptic soy
agar (T'SA) plates supplemented with 5% sheep blood for 18 h at 37 °C. For liquid
20  cultures, single colonies from TSA plates were inoculated into tryptic soy broth (TSB)
and incubated at 37 °C while shaking at 200 rpm for 18 h. Fresh 100-fold dilutions of

these cultures in fresh TSB were further subcultured for various times.

FACS analysis of rF1 binding to whole bacteria grown in vitro.

25 For antibody staining of whole cells, bacteria were harvested from TSA plates
or TSB cultures, and washed with Hank's Buffered Salt Solution (HBSS) without
phenol red supplemented with 0.1% BSA (IgG free; Sigma) and 10 mM Hepes, pH 7.4
(HB buffer), by centrifugation at 1700 x g for 20 min. Bacterial concentrations were
estimated by reading optical density at 630 nm. Bacterial suspensions of 20x108

30 CFU/mL in HB buffer were mixed with equal volumes of 300 ug/mL of rabbit IgG
(Sigma), and incubated for 1 h at room temperature (RT) to block nonspecific IgG
binding. Primary antibodies, including rF1 and a human IgG1 isotype control, were

added to a final concentration of 2 ug/mlL, and these mixtures were incubated for 15



equal volunes of 600 lig/nm of human 1gG (Sigm), and incubated for 1 h at
RT. Primary Abs, including rF1l and a human 1gGl i sotype control, were added
to a finavo20time®ntration of 2 j_ig/nL. To differenti aPETPE2OWISES6r om
nouse organ debris, rabbit 1gG anti-S. aureus (Abcan) was added to a
concentration of 20 lig/nL. After incubation for 15 mmat RT, cells were
washed twice with HB buffer, and resuspended in a m xture of anti-human | gG
and anti-rabbit 1gG secondary anti bodi es, each |abeled with a different
fluorochrone (Jackson I munoresearch). 25 After two washes with PBS, cells
were resuspended in PBS with 2% par af or ragglehyde and anal yzed by fl ow
cytonetry. After selecting bacteria from double fluorescence plots by
gating for positive staining with rabbit 1gG anti-S. aureus, overlay

hi st ogr am pl ot 8f RT| Afseréwe raeles wite H; bacsariadpellqty waredrepesoendse izdnt rol  wer e

gener at ed. 30 ;SRERAFD Rl BHS-hSH@NHG ¥edoRddd aRtibGHELUS LSS @l ns and S.
epidermdis en Methicillin-resistant S, aureus (MRSA)

31 Seve .
strains, six HBENPEERITeRenditaubaesiordgragat RS bastqriy ware Zgakedai€onyci n
i ntermedi at e SERSBY, ¥&uSpendbd BUSBE WitBAY: SdrkBifaldShyde Pidieindbshansy sever al
ot her grampositive species were tested for binding to rF1 anti body. As

shown in fPQufEO®eY F1 strongly binds to all 14 S. aureus 5strains (figure
4A) and to S. epidermdis (figure 4B), but not to the other tested gram

ot 11 Ve speckae L o RS R PR TR
to bacteria both i nFaiahbeeient aﬁtilﬁ)sjueﬁldﬂr@ tabslctae\iaefromhefeetedl tisﬁleoﬂ hi nf ection.
ve ound hal 0 SOUIFL LS BARRH 8 LS e LS00 QULips gy, | ver an
i sol at ed 16 omiitrdvesdwet)y kitldnays uvada stsplheon WFRN30Q i BBS evithearZestithaaetd 8 days
after infecti gor}icentration of 10x108% CFU/mL. Three days later, kidneys, livers, and lungs were
harvested and homogenized using conical tissue grinder tubes (VWR). When
indicated, organs were harvested at different time points of infection. To lyse mouse
cells, the homogenates were incubated for 10 min at RT in PBS containing 0.1%
15  Triton-X100 (Thermo), 10 ug/mL of DNAsel (Roche) and Complete Mini protease
inhibitor cocktail (Roche), and passed through a 40 um filter (Falcon). The cell
suspensions were washed twice with PBS and resuspended in HB buffer, mixed with
equal volumes of 600 ng/mL of human IgG (Sigma), and incubated for 1 h at RT.
Primary Abs, including rF1 and a human IgG1 isotype control, were added to a final
20  concentration of 2 ug/mL. To differentiate bacteria from mouse organ debris, rabbit
IgG anti-S. aureus (Abcam) was added to a concentration of 20 ug/mL. After
incubation for 15 min at RT, cells were washed twice with HB buffer, and
resuspended in a mixture of anti-human IgG and anti-rabbit IgG secondary
antibodies, each labeled with a different fluorochrome (Jackson Immunoresearch).
25  After two washes with PBS, cells were resuspended in PBS with 2%
paraformaldehyde and analyzed by flow cytometry. After selecting bacteria from
double fluorescence plots by gating for positive staining with rabbit IgG anti-S.
aureus, overlay histogram plots of fluorescence intensities of rF1 and isotype control
were generated.
30
RESULTS

rF1 binds strongly to 14 S. aureus strains and 8. epidermidis



Bi nding of rFl antibody to different growth stages of MRSA (strain USA300),
15 nanely early logarithmcal growh (2 hours) and post exponential growh
(8 hour s)wopreomamBswal t ures, and growth of solid col oni es POR/NI3MOpE@LSes was
tested. rFl strongly binds to all growth stages tested (figure 5A).

Bi nding of rF1 antibody to MRSA (strain USA300) to whol e bacteria from
infected tissue was tested in honogeni zed ki dneys frommce three day after
the mce 20 were systemcally infected with MRSA. As shown in figure 5B rFl
binds to MRSA obtained frominfected tissue. Exanple 3 25 Furt her
experinments were perforned to identify thgjepitope bound by antibody rFL1.
Al t hough binding to LTA preparations had been observed (see, e.g., Exanple
1), that binding was not as robust as binding to whol e bacteria suggesting

t hat anot her epi t opeevamleHaciilissigeat Snayrgs GlRedmgrainsagx

| mmunopr eci pi taltifr.s. Weste (MSHA Qktd NG o AN RS i RRGI QIRE Sohsfve bl re@l |
| ysates of S. aureus an epiderm dis and commercial WA preparation 540

d S

m crograns of CHSCOMMEPCH PARAN it Bidtssrel AbpHereymmpitye apestestyesntertedi? W od46
tS. aur e;Js st (r]I BirirdeBb 9??&1@1@1{@{%%%@%?? ?kﬁ@/ﬁ@p?@&%y ﬂvsas_rk@)atuwass. %zmé'tuts :nt 0
wo parts and i mmunoprecipitated w 1 ug of r or isotype contro
human ant i od;%t.ral)&ﬁffr%ﬁ%ﬁﬂ%?@- BB IEE <f\%%rﬁ4ﬁ>p SRt \afls herrtaitPhk aResi n
(Pierce). Thepssannl gscivetigutd®). treated with 50mM dithiothreitol, 10nmM

2-1 odoacet am de and run on an 108% Tri s-gl yci ne gel and subsequently
Western blotted with rFl. A cell wall preparation of a 20 m

over ni ght cul ¥B1 birads 10MARSA fomadifferientsdrioaith svéges pindpomdnbyive hiefattient of

(e ouTture (40 s el pSLSARL ) A 00818 L LSOO AORLA. 0%
10  and over the course of infection. We found that rF1 bound to bacteria isolated from
murine kidney, liver and lung tissue two days after infection and that the binding to
bacteria isolated from infected kidneys was stable, binding bacteria 2, 3 and 8 days
after infection.
Binding of rF1 antibody to different growth stages of MRSA (strain USA300),
15  namely early logarithmical growth (2 hours) and post exponential growth (8 hours) in
TSB cultures, and growth of solid colonies on TSA plates was tested. rF1 strongly
binds to all growth stages tested (figure 5A).
Binding of rF1 antibody to MRSA (strain USA300) to whole bacteria from
infected tissue was tested in homogenized kidneys from mice three day after the mice
20  were systemically infected with MRSA. As shown in figure 5B rF1 binds to MRSA

obtained from infected tissue.

Example 3
25

Further experiments were performed to identify the epitope bound by
antibody rF1. Although binding to LTA preparations had been observed (see, e.g.,
Example 1), that binding was not as robust as binding to whole bacteria suggesting

that another epitope may be involved in rF1 binding.
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15 prep was filtered, diluted up to 10 mM with NP40 Lysis buffer and

i ncubated twice with anti-Flag M2 Agarose (Signma) to deplete as nuch

pr ot ei n- Avbromwvab@2cel | wal | prep as possible. Final celCTaaRb1omsesar ati on
was split into two parts and i munoprecipitated with 1 ug/m of rFl or

i sotype control human anti body. Antibodies were captured wwth Protein A/G
Utralink Resin (Pierce). The sanples 20 were then treated wth 50nv
dithiothreitol, 10mM 2-1odoacetam de and run on an 8% Tri s-glycine gel and
subsequently silver stained or Western blotted with rFl. Lysat es
froma 20 m overnight culture of Staphylggoccus epiderm dis was prepared
by bead beating in NP40 Lysis Buffer. The resulting |ysate preparati on was
25 diluted to 10 M _with NP40 Lysis Buffer, split into two parts and

i mmunopr eci pi MEERPth 1 ug/m of rF1 or control antibody. Antibodies were
captured with Protein AAG U tralink Resin (Pierce). The sanples were then
treated with 50mMdithiothreitol, 10mM 2-1odoacetam de and run on an_ 8%

Tris- gl yci ne GEMuinPrecipiiagiveniesterp Rlatting and mpss spegteometrymtgellatalli th rF
1. 30 Lisated 618, @FbLs AaRdISyepidermaliphad cofite@pllWed peparptiegast SDS
PAGE m ni gel and ttbe r esol vedf pr ot ei ns stﬂi ned. w .tdhg&) massi e. Bl ue. GCel
slices frotthe regtdRCHETRROGEICEHFIBSBHhHRG 6 ARTGY PHPEERHP B by 1 F1
vvezt S_rn bl oé w%@xw@@ﬁ saiath (Bi&ieéi@dﬂmleﬂ@iaﬁmﬁySaibﬂds,Maﬂﬂ@i mﬁedeie, |
an lgested In situwthn tr I n ul tin t1c peptiges were.analyze
by crocapt | PSRl BERT it a el et bRy P RRE e Rl

t andem nmass spedbsdesetdry captuaedwibit Pebtdih Ad@Uliralink Ragin Faerct)eThd saamdésor m i on
cyclotron resenange, ISR SRECILANA Sl il TnTPRLIR Bk NSl b 0, &

dat a- dependent’ “EXBER FTRRE WP G RS Te { PAM F 40T RS S TR Hed £ or
dat abase 3ear &8hi'lrip-glgiimgedl/asd etbssofehvip Vs blotted Sdtheide) . Expr essi on of
exogenous Cl fA expressed in S. aureus and E. coli S. aureus expression of

Hi s-tagged CfA: The O unping factor-A (Clf A) gene 10 was PCR anplified
fromthe sequence ehcdbivalgprenarasiogntd 2@ edjpersieht oltune olSEod¥ 0% ceneedi ng t he

glycine in the LPXTG M0tifa fF QOAHRABAARIENAT, G40 ceifh el 8 Wik 00me/m1

of lysostaphin in 30% raffinose buffer at 37°C for 30 minutes. The entire cell wall

15  prep was filtered, diluted up to 10 ml with NP40 Lysis buffer and incubated twice
with anti-Flag M2 Agarose (Sigma) to deplete as much protein-A from the cell wall
prep as possible. Final cell wall preparation was split into two parts and
immunoprecipitated with 1 ug/ml of rF1 or isotype control human antibody.
Antibodies were captured with Protein A/G Ultralink Resin (Pierce). The samples

20  were then treated with 50mM dithiothreitol, 10mM 2-Iodoacetamide and run on an

8% Tris-glycine gel and subsequently silver stained or Western blotted with rF1.

Lysates from a 20 ml overnight culture of Staphylococcus epidermidis was
prepared by bead beating in NP40 Lysis Buffer. The resulting lysate preparation was
25  diluted to 10 ml with NP40 Lysis Buffer, split into two parts and immunoprecipitated
with 1 ug/ml of rF1 or control antibody. Antibodies were captured with Protein A/G
Ultralink Resin (Pierce). The samples were then treated with 50mM dithiothreitol,
10mM 2-Iodoacetamide and run on an 8% Tris-glycine gel and subsequently silver
stained or Western blotted with rF1.
30
For proteomic analysis, samples were applied to a precast SDS PAGE mini
gel and the resolved proteins stained with Coomassie Blue. Gel slices from the region

of the gel corresponding to bands visualized by rF1 western blot were excised and



H s Tag was engi neered at the end of the LPXTG notif and ligated into the
pTet S. aureus expression vector (pSAS10 from Genentech). The resulting
const r uctwoasitdese2el ect roporated into S. aureus WI RNAPRO/NLAOQO®S0MS6 cul t ur e
of either the 15 el ectroporated RN4220 or RN4220 enpty (not carrying a pTet
expression vector) was inoculated froman overnight culture (starting 0D600
of 0.15), grown for 1 hr in trypticase soy broth (TSB) and then induced
protein expression for 2 hrs with anhydrotetracycline (200 ng/m). At the
end of the induction period, the S. aureus culture was pre-lysed with

| ysostaphin (50 ug/m) and then further |gsed by bead 20 beating in lysis
buffer (150 mM NaCl, 20 mM Tris pH 7.5, 1%triton-X, and Roche protease

i nhi bitor EDTA-free tablets). Ceared |ysates were then incubated with

Ni Nta resin (%gehpllylatedeith jodgeqstaanide, ang diggsteiig sizioehfpmsin. ResudingC t o
pul I - down thetﬁyﬁﬁ@ﬂéﬂtﬂ%&ze@'Jné\liy%@ﬁﬁin&mc%éﬂﬁa%webeﬂ%é h&sdiqamy of Hi s-tagged
Cfa: The Cunping factor-A (CLf A) gene was PCR anplified fromthe sequence
encodi ng t he REPERHASSIRITaPIWSIRFERERAY IR ARSS SPAF oMY KRGPRE lingat e
sequence encodiapFotier @hidriLioh ByddeonGob@iaitdRxEGpBREdnfetdr (@MQUBAJDOGenoM C
DNA. The applified PCR produ% was then |ligated in frame with a c-term nal
His tag i nfo FRECPET2 IR deperslent ginerigient dSBYR Mpse ERFEANGTAGENS e The 30
resul ting constmieted Waslatdbansdcardiad: wsit OMEs60sditwBk M goik®clcbi3) Conpet ent
Cells (Stratagene) and induced for protein expression for 3.5 hrs with I PTG
according to the manufacturer's instructions. The induced E. coli culture
was | ysed by Ediesb&ﬁi bﬂ‘kg:dgnhy§C$fABua‘p;1]re£seﬁJiBCB. mmnf dEOglﬂM Tri SCIpH 7. g
1% triton-X, and Roghe protease .i.nhi hi tor, EDTA-fr.ee, t e eare
yont 65 vere ¢ hen CHECSG 24 o kR SR £Br SRS PRI afea 0 10
mM | m dazabe fwas PCRhmdified Gotnochpuéduedanwmceddieg theciymai snendeltd eplegiaicl. 5
Expressi on of exqgenous, Cl fA expr d.in E lj,~ and i.n atiogn with S
rureus. | ysat e SRR Bt FERRSIRESt T LR b0 A ma AT Aokl
surface SDR pHi¢ BagsaCfghyeetddfaB theSahd@f tISAREXT@GdoES amd kgated into theeTet f A,

afB, SdrC, SdrD and_SdrE gen RCR | i f} fromthe ne
encodi ng ¢ he TACIE APAFTBrefR ¢EEG0Ea PR EAMA 8 SIRENEE | e
gl yci ne in thédnRE@onwhicd 1htfooa@A3 U0 BYAYIN. oA BINAL adthrk pGathed then- f r ane
with an erm | i t -

Const uct & vy £UpARpE XTI OO b Bt R A TR PRRLEE o] BF
prot ei n expr esweoateddhrsybewguight ¢utupe tstgriiag ODsoo of 0.15), grown for 1 hr in

trypticase soy broth (TSB) and then induced protein expression for 2 hrs with
anhydrotetracycline (200 ng/ml). At the end of the induction period, the S. aureus
culture was pre-lysed with lysostaphin (50 ug/ml) and then further lysed by bead

20  beating in lysis buffer (150 mM NaCl, 20 mM Tris pH 7.5, 1% triton-X, and Roche
protease inhibitor EDTA-free tablets). Cleared lysates were then incubated with
NiNta resin (Qiagen) in the presence of 10 mM Imidazole for 1 hr at 4°C to pull-down

the recombinant CIfA protein.

25 E.coli expression of His-tagged Clfa: The Clumping factor-A (CIfA) gene was
PCR amplified from the sequence encoding the N-term signal sequence (with the start
methionine) to the sequence encoding the glycine in the C-term LPXTG motif from
USA300 genomic DNA. The amplified PCR product was then ligated in frame with a
c-terminal His tag into the pET 21b(+) E. coli expression vector (Novagen). The

30  resulting construct was transformed into E.coli BL21-gold (DE3) Competent Cells
(Stratagene) and induced for protein expression for 3.5 hrs with IPTG according to the
manufacturer’s instructions. The induced E. coli culture was lysed by bead beating in

Lysis Buffer (150 mM NaCl, 20 mM Tris pH 7.5, 1% triton-X, and Roche protease



15Ni Nt a capture of NT Unizynme tagged SDR proteins: 500ug of purified N
termnal Unizyne tagged SDR proteins (ClfA, CfB, SdrC, SdrD, SdrE) were

di | uted IWORBB/®8%2ai ni ng prot ease inhibitors (EDTA-fre@CTavdoionsutsat ed
with NNNta resin (Qagen) for 1.5 hr at 4C. NNNta resin with the captured
Uni zynme tagged SDR protein was then washed once with wash buffer (50 mM
NaH2PO4, 300nM NaCl; pH 208.0). Modi fication of E.coli produced SDR
proteins by S. aureus lysate: A 25 m culture was started from an over ni ght
culture of APan Sdr mutant (CLlf A-ClfBSdrCDE-null; gift of Tim Foster,
Trinity Coll ege Dublin) Newran S. aureus ggtarting 25 0D600 of 0.15) and
grow in TSB for 3 hrs (exponential phase) 37C, 200 rpm The exponenti al
phase culture was then resuspended in 1 m of PBS and |ysed with 200 ug/ m
| ysost aphi n i irhihitor gil¥iefeetabletos Glardlysases Benzbrmaiseuinied wilk &iNovaigen) at
37C for 30 m MWhesS) id R JryRates 19808 16iRa51e %hraf hidfRFE S PYI-&RiWN.Ng down at
maxi mum speed in a mcro-centrifuge for 10 mnutes at 4C. Mdification of
Ni Nta 30 capt tcetbmagofHASPReBr ot ei n was carried out by incubation with

cl eared APan Sdr nutant S. aureus Iysat es for 1 hr at 37C. 35

Western Blotting of nodified E. coli praotein: Non-nodified or rmdlfled

Ni Nt a capt or elfXPressiqn eigxogeppas ﬁlféaﬁf‘mréféseﬂéfle'? fﬁ@ﬁ%}élﬁebamn Wit Swash
buf fer (50 mViaé#Aate300MM NaCl, 10 nM I mi dazole; pH 8.0), prepared for
Western Blotting and run on an 8% Tris dycine Cel (Invi trogen) Western

bl ots were blotted with eit t he rF anti bo

ant i body (Genentech xpr?@‘@ﬁt@f&?ﬁﬁ%h"”&'c Sﬁﬁeﬁso?‘?é ff%ew (—fﬁﬁn“f {;@(n@'ﬂg

S. aureus expiSessiSDoSd¥BR-ESp!iChs CHACCKB, Sdh€, $hiDt oslesdE rdasgvere T8I n
(IVBP) gene V\ﬁs P@? Wmdgkﬁefeglpgr{cgrg?%? 11 qwma%ure syarg;[jtothe ?ﬁemlt:' g’leasréglfe%ltcgléabs

10 [ NEB], Ipsvm rom equence enco art
mat ure pr 0 ei AnagAiniglth¢ gﬂﬁmsequtélndé’Xéﬁcmdnﬁfg)m hI@Aéﬁ@gmonnhENF&amddrgabéd in-

cl eavage si tegﬁga%é&%égq%ﬁ%ﬁ@ﬁz e 15 tm @%!23@@@&8(@9 n% %E?) (3R SDS,

DSD, SDSD, SD wer e synthesi ze sin Sstra
ol i gonucl eot i destrarid vaamm@ahe“@kmadgetorﬁcolﬂt @F@éﬁen@wt;} endrecedfedetbtelna. The Sdr

region of the, rgéas‘%o%%ﬁ% MBS RER AR f{egl ed fromthe sequence 15 encoding the
e

begi nni ng (560 Sdr regi'on and included up to either the sequence
encodi ng 618A or 709S of the SD region foll owed by the dna sequence coding

for a Hs 5- g fr Omﬁ]b\@a C%Q%%MEU}?L %mc%%eapgﬁfi’ p%ltéz'raz‘g %%&g&'ﬁ pQ&lfled N

pTet. Clf A. 5D7095 ( Genent ech). a contro he sequence encodi n%
domai n of thet@mwlé%wnfertéﬁsqdr@%wrwﬁ W@fA@EIth%dr Py S9ridr weirh dwtem the

sequence encogi pgs E&@aﬁﬁ% }Qt)te&nﬁnﬁbltors (EDTA-free) and incubated with NiNta resin
(Qiagen) for 1.5 hr at 4°C. NiNta resin with the captured Unizyme tagged SDR
protein was then washed once with wash buffer (50 mM NaH2PO., 300mM NaCl; pH
20  8.0).

Modification of E.coli produced SDR proteins by S. aureus lysate: A 25 ml
culture was started from an overnight culture of APan Sdr mutant (CIfA-CIfB-
SdrCDE-null; gift of Tim Foster, Trinity College Dublin) Newman S. aureus (starting

25  ODsoo of 0.15) and grown in TSB for 3 hrs (exponential phase) 37°C, 200 rpm. The
exponential phase culture was then resuspended in 1 ml of PBS and lysed with 200
ug/ml lysostaphin in the presence of 250 units of Benzonase Nuclease (Novagen) at
37°C for 30 minutes. The lysates were cleared of debris by spinning down at
maximum speed in a micro-centrifuge for 10 minutes at 4°C. Modification of NiNta

30  captured E.coli SDR protein was carried out by incubation with cleared APan Sdr

mutant S. aureus lysates for 1 hr at 37°C.



20 domain (538G followed by the sequence coding for a H's Tag was PCR
anplified fromthe plasm d pTet. Clf A, Adom 538G (CGenentech). The MBP insert
al ong wi tWwoane/809he various SD inserts or CfA A donmaiPaTivdrel0losg#Es ed i nt o
the pTet S.aureus expression vector (pSAS10 from Genentech). The resulting
constructs were then electroporated into the S. aureus RN4220 A sortase
(sortase deletion mutant strain in the RN4220 25 background). A 20
m culture of either the el ectroporated RN4220 A sortase or RN4220 A
sortase enpty (not carrying a pTet expression vector) was inoculated from
an overnight culture (starting 0D600 of 0345), grown for 1 hr in trypticase
soy broth (TSB) 30 supplenented with glucose (2 g/L) and then induced for
protein expression for 2 hrs with anhydrotetracycline (200 ng/m). At the
end of the inducti ofesparibdefting pfemgzhﬁa%ﬁé&% P pigien R medfiepenaediich

Col um Buf f er N(XtBQ-apMNEELol; BORM JteirSsaRtilch. werd AbnRALAB BE Q18 aAREH bOfEDI t Or

EDTA-free tablets) and | ysed with 200 ug/m |ysostaphin 36 in_the presence
of 250 units &@@ﬁ%ﬁ@#&’ ’3@9&%&@@1,(1&6@25@%6&2%@?éo?’darer@e)edrﬁ%meé@m The

lysates were @lRaheshOfundBbid $6 IYis S IHE (W (BRWRgah). RX:PAPIEP /8L H1Gtt
mcro- centrifuge . for 10 m nutes at 4C.. The cl eared Ié/sates were then

i ncubat ed Wi t K*@mjthesterEL pRtibadesy a8 rBHY WAt 2pthemalCeeta®oncent rati on of
ImMfor 1.5 hrs at 4C 5 to capture the expressed MBP-SD proteins.

vestern B ot o AR RS LT o oo resi
Buf fer, further prefatedsiegireldmtof MBMHEDonkgu @ dhy sidtoadbinding pesteian 8%
Tr 90011 g A0, MSESN, RT3 M B SUELL R0 WLID L B B EAR,
(NEB) . RESULTHNAB, isiviche 8lY, 37320 fimmuthie gereichemngricydiog tHsBRurt Skthe Aspuregpetain
proteins in SUHHPtrh%légquaeﬂge e%'coo?lgé gl%remd%% the Factor Xa cleavage site. The varying
lengths of c-terminal His tagged SD (SD, SDS, DSD, SDSD, SDSDS, SDSDSD) were
synthesized as single stranded oligonucleotides and annealed together to make double
stranded dna. The Sdr region of the CIfA gene was PCR amplified from the sequence
15  encoding the beginning (560D) of the Sdr region and included up to either the
sequence encoding 618A or 709S of the SD region followed by the dna sequence coding
for a His Tag from the respective plasmids pTet. CIfA.SD618A or pTet.CIfA.SD709S
(Genentech). As a control, the sequence encoding the A domain of the CIfA gene from
the beginning of the mature protein until the sequence encoding the end of the A
20  domain (538G) followed by the sequence coding for a His Tag was PCR amplified from
the plasmid pTet.CIfA.Adom.538G (Genentech). The MBP insert along with one of the
various SD inserts or CIfA A domain were ligated into the pTet S.aureus expression
vector (pSAS10 from Genentech). The resulting constructs were then electroporated
into the S. aureus RN4220 A sortase (sortase deletion mutant strain in the RN4220
25  background).

A 20 ml culture of either the electroporated RN4220 A sortase or RN4220 A
sortase empty (not carrying a pTet expression vector) was inoculated from an
overnight culture (starting ODsoo of 0.15), grown for 1 hr in trypticase soy broth (TSB)

30  supplemented with glucose (2 g/L) and then induced for protein expression for 2 hrs
with anhydrotetracycline (200 ng/ml). At the end of the induction period, the S.
aureus culture was resuspended in Column Buffer (150 mM NaCl, 20mM Tris pH 7.5
and Roche protease inhibitor EDTA-free tablets) and lysed with 200 ug/ml lysostaphin



A commercial teichoic acid preparation and cell wall lys ate (WA) of S.
aureus (USA300 strain) was tested for binding to rF1 after

i mrunopr ex¥pRLtIAB®A. rF1 20 binds to several conponent sPO/NLh@100SMmser ci al
teichoic acid preparation (figure 6A, left panel) and of the cell wall

| ysate of S. aureus (figure 6B, left panel). Using mass spectronetry these
conponents of the WA preparation and cell wall lysate were identified as
CfA (SdrA), AfB (SdrB), SdrC, SdrD and SdrE (figure 6A, right panel and
figure 6B, right panel) 25A cell wall lysate of S. epidermdis was tested
for binding to rF1 after i mmunoprecipitatggn. Figure 6C (left panel) shows
bi nding of rFl to several conponents of a cell wall |ysate of S

epi derm dis. These conponents were not identified with a control anti body.
Usi ng nmass spétthedmesense of Bad anigesf| Bapginase Hrglertetevagen)at Bddnior fP edness. Sdr F,

Sdr G and Sdr HTQL 1yIhHeE whfe did 9 oRRPEL ) s&&lﬁge%@gyﬁagﬁu& SR 858 @RI N S.
aureus and E. coli EXO enous &7 %gresse S. aureus is reactive

to rFl, wher e&@t@%ﬂ\f@xl@rf@@%eﬁ af 4°(E, T}&ﬂlqar Ksaiet W?H‘ﬂltb‘%ﬁ wegtryed wghever
i ncubation of , 10§<9fe's1 e(hWE?%%%Q woll a fisd H10L &Jn@éltgtfoﬁ‘ of Bt br 1 81 Baf 45@]‘ B),

SdrC, SdrD_and SdrE S. aureus |lysate regained rFl reactivity (figure
7B). rF1 b?ndéo%a@tlsbﬁ“%%sﬁ%‘ﬂgﬁﬁr%%g@éﬁp% S. aureus 5rF1 antibody binds to
Cl fA Sdr regions consisti ng of the CfA 560D 618S and C fA 560D 709S
(figure 8) expressed in S, aureus. rFl does not bind to the A-donain of
CfA or to small peleids BeGaence cuean ey MR- OostrHiedrsise ssiat s. 10

Exanpl e 4 METHRShe captured MBP-SD proteins were washed three times with Column Buffer,
further prepared for Western blotting analysis and run on an 8% Tris-glycine gel.
10  Western blots were blotted with either the rF1 antibody, an anti-penta His antibody
(Qiagen) or an anti-MBP antibody (NEB).

RESULTS

15
rF1 reacts to a unique family of SDR (Ser-Asp-repeat) proteins in S. aureus
and S. epidermidis

A commerecial teichoic acid preparation and cell wall lysate (WTA) of S.
aureus (USA300 strain) was tested for binding to rF1 after immunoprecipitation. rF1

20  binds to several components of the commercial teichoic acid preparation (figure 6A,
left panel) and of the cell wall lysate of S. aureus (figure 6B, left panel). Using mass
spectrometry these components of the WTA preparation and cell wall lysate were
identified as CIfA (SdrA), CIfB (SdrB), SdrC, SdrD and SdrE (figure 6A, right panel
and figure 6B, right panel)

25 A cell wall lysate of S. epidermidis was tested for binding to rF1 after
immunoprecipitation. Figure 6C (left panel) shows binding of rF1 to several
components of a cell wall lysate of S. epidermidis. These components were not
identified with a control antibody. Using mass spectrometry these cell wall
components were identified as SdrF, SdrG and SdrH (figure 6C right panel).

30
Exogenous CIfA expression in S. aureus and E.coli

Exogenous CIfA expressed in S. aureus is reactive to rF1, whereas CIfA

expressed in E. coli was not (figure 7A). However, incubation of E. coli expressed Sdr



Cloning of the variable regions of rFl into pRK vector Phusi on DNA
pol ynerase, restriction enzynes EcoRV, Kpnl, Pvull, Apal, 15 Agel, and
Ahdl, T4 whlaoigea®e were purchased from New Engl and Bi oRP@BSNL20pPOs4Sh, MA,
USA. Pfu DNA pol ynerase, Quick change Il Site-Directed Mitagenesis Kit were
purchased from Stratagene/ Agi |l ent Technol ogies, Santa Cara, California,
USA. 2% agar ose gel was purchased fromlInvitrogen, Carlsbad, California,
USA. pRK vectors pRK. LPG3. HuKappa and pRK. LPG4. HumanHC wer e obt ai ned from
20 Genentech/ Roche, South San Francisco, California, USA The
vari abl e domai ns of heavy and |ight chaingyof rF1 Mab fromthe pCPEO
vectors were placed into the pRK mammal i an expression vectors. Polymerase
chai n reactiongé was performed in a total volunme of 50 al using Pfu DNA
pol ynerase 25Pe¢en? Qlfﬁéscﬂr@ StEhPr R, PAR, prleR eadiPedd wirhiS. wiwsualysttef i ed wi th
the prinmers Ykég%r)ed%ne%{g@u%l FRGETG CAG CTG GIG GAG TCT G 3' (SEQ ID
NO 18) and YiH éCT GCC CTT GGT GCT GGC ACT CGA GAC TGr
GAC CAG GGT GCC AGG T*CC CCA G 3" (SEQID NO19) (the restriction sites of
thuITI ﬁnd Ap?kFﬁr)&dmsﬂj)%gl%ﬁ]aaﬁgeiﬂQessed gAg'SIC@d@?s;he Zi (I/EI e nucl e|0_t;_dedG
o T chang o elimnate nt er al site) an was ifie
Wth the peimers vitdmogh G Bsnmreooat bt Heat T eATRAGR ¢ SEQ
I D NG 20) and CMAL5@52D5709§»€ETguTéI' O &Pt sbelilin GELuALE rET Gdiot Bna'to (FREQbIRANO. 21)
(the EcoRV and are under.l i ned Uni ue gﬁ uct mnth 393 (Vii) and
328 (VL) bp, %@@geﬁw} )1 PG C gy g ng ‘tfgté’t OBy 10T and Apal for
Vii, EcoRV and Kpnl for VL foll owed by Gel purification (lnvitrogen,
Cat al og# K2100-12). Vii and VL were individually ligated into pRK vector
fragments of pRK/ Pvull, Apal for Heavy chain and pRK/ EcoRV, Kpnl for |ight
chai n usi g TZxdhAleld gase. The DNA pl asmi ds were confirned by restriction 5
enzyne digestion patterns, i.e. rFIVii released -300 bp and 5.8 kb bands by
Agel, whereas rF1VL shown 2.3 and 3.1 kb bands by Ahdl on 2% agarose gel.
Cheni cal stre3dBliR@PSng 10By conparing anti body prinary sequence data to
exper I ment a"bl&%?%g Q\f?He ggﬂrgﬂeaﬁelg%sea’ﬁ Sntd hRRaée (%CO”E clear that
certain sequence not one to e radati on .e, aspartate
|soner|zat|on at E[PhqagnEﬁﬁ@p@smgeqaeﬁﬁesﬂandﬂampaEa@“héﬁmééﬁm@éﬁbwh at NG
SequenceSh%i augbdgh&iﬁ%mhgﬂe WaRk p SRRk ed emegmh aﬁé‘ﬁlo% Asvitdh,

ant i body, ot enc ne ative g nmpact e
SA Pfu DNA polymerase, Qulck change 11

ite-Directed Mutagenesis Kit were
purchased from Stratagene/Agilent Technologies, Santa Clara, California, USA. 2%
agarose gel was purchased from Invitrogen, Carlsbad, California, USA. pRK vectors
pRK.LPG3.HuKappa and pRK.LPG4. HumanHC were obtained from

20  Genentech/Roche, South San Francisco, California, USA.

The variable domains of heavy and light chains of rF1 Mab from the pCPEO
vectors were placed into the pRK mammalian expression vectors. Polymerase chain
reaction (PCR) was performed in a total volume of 50 ul using Pfu DNA polymerase

25  according to standard PCR procedures. Va was amplified with the primers YIHCF) 5'-
ATG GCT GAG GTG CAG CTG GTG GAG TCT G-3 (SEQ ID NO:18) and YiHCR2 5'-
GAA CAC GCT GGG GCC CTT GGT GCT GGC ACT CGA GAC TGT GAC CAG GGT
GCC AGG T*CC CCA G-3 (SEQ ID NO:19) (the restriction sites of Pvull and Apal
are underlined and the * indicates the single nucleotide G to T change to eliminate

30  the internal Apal site) and VL was amplified with the primers YiLCF 5-CGG CTC
GAC CGA TAT CCA GCT GAC CCA GAG-3 (SEQ ID NO:20) and YiLCR 5-GAT TTC
CAG CTT GGT ACC CTG GCC G-3' (SEQ ID NO:21) (the EcoRV and Kpnl are
underlined). Unique PCR products with 393 (Vu) and 328 (VL) bp, respectively, were



15nol ecul es contai ni ng hot spots, chem cal stress testing provides a way to
assess the susceptibility of these notifs to degradation by putting the

ant i body watetizpopiat f orm f ormul ati on buffer and conpari RGTANLCONNS®IS6 sanpl e
to one stressed at 40C for two weeks. If degradation is observed the
primary sequence can be re-engineered to renove the hot spot. 20After the
sanple is stressed for two weeks at 40C, a variety of analytical assays are
performed to assess where and how nuch degradati on occurred. An inmaged
capillary isoelectric focusing (iclEF) analysis was perforned to exam ne
charge variants and the intact and reducegganti body mass was verified using
mass spectrometry, and an LG MS/ M5 peptide map was perforned to obtain
site-specific 25 degradation information. Mitagenesis he rF1 pRK

pl asmi ds undefixestty Bgestedihed vatl agidiaadifor iy Bep ngéh@ép%\’lt,éolbﬂva%by gk t he

rFl Mab by N a ni r kS B 1esocac;T
(L M by L tﬁ%&@%}s @htmengﬁimms\ gga%;%bvla é&%ﬁr\}%o Eizwzll gat d

5' - CGT AGT Ae@t@a@%KW@qtorr@reﬁﬁs T@ﬁlﬁf&.&u&c@#@; Pé@xy G@le'an@ BESECBRMCKE@)

(mut agenesi s &jrlight shattNG8AS THOWA Niade QlDIABRGR ISl wePb bARHIPMEE ST etbtdfitlon The
nmut agenesi s vari ant _was sequenced. _ RESULTS 5The pri %%¥Pgeq ence of

anti body r#1 €AY WEgtioneatbgPede Sl Vagasrsst iy o AGieigeh | i ght

chain CDR2: NNGdNaf SEQ1IsBomNO224)nd st KIeb&ndk ©$ AhaDod 2% eaheek @ | ncrease of

deami dation in stressed sanples at N53 (numnbering according to Kabat,

1991). Site-directed nmutagenesis was performed to stabilize the rF1 Mab by

N (AAC, (SEQ ID NGO 25)) to 53S (AGC, (SEQ ID 10 NG 26)) substitution in

25?;¥|82aln CB@%nnmﬁ%&mﬁ%%&QIOf t he nut agenesi s variant confirnmed an N535
10 By comparing antibody primary sequence data to experimentally observed

degradation events, it has become clear that certain sequence motifs may be prone to
degradation (i.e, aspartate isomerization at DD, DG, and DS sequences and
asparagine deamidation at NG sequences). If such a degradation “hot spot” appears in
the CDR of an antibody, binding and potency may be negatively impacted. For

15  molecules containing hot spots, chemical stress testing provides a way to assess the
susceptibility of these motifs to degradation by putting the antibody into a platform
formulation buffer and comparing a control sample to one stressed at 40°C for two
weeks. If degradation is observed the primary sequence can be re-engineered to
remove the hot spot.

20 After the sample is stressed for two weeks at 40°C, a variety of analytical
assays are performed to assess where and how much degradation occurred. An imaged
capillary isoelectric focusing (iclEF) analysis was performed to examine charge
variants and the intact and reduced antibody mass was verified using mass
spectrometry, and an LC-MS/MS peptide map was performed to obtain site-specific

25  degradation information.

Mutagenesis
The rF1 pRK plasmids underwent a series of site-directed mutagenesis to
stabilize the rF1 Mab by N (AAC) 53S (AGC) in heavy chain CDR2 with using FHV 5'-
30 GGT GGC CAG CAT CAA CAG CGG CAA CAACCCCTA CTA CG-3 (SEQ ID
NO:22) and RHV 5-CGT AGT AGG GGT TGT TGC CGC TGT TGA TGC TGG CCA
CC-3’ (SEQ ID NO:23) (mutagenesis site is underlined) via Quik change II Site-

Directed Kit. The mutagenesis variant was sequenced.



Exanpl e 5 15 Devel opnent of Cys variants for antibody-drug conjugate (ADC)
appl i cations The rF1 pRK plasm ds underwent a series of

si t e- di r es¥Dedivnes@genesi s with oligos of rF1pRK LC(205/ PCONCHO(046B6075)

5' -GGG CCT GAG CTC GCC CTG CAC 20 AAA GAG CTT CAA CAG 3" (SEQ ID NG 27) and
r FApRK. LC( 205/ 210) VCR (468076) 5'-CTG TTG AAG CTC TTT GIG CAG GGEC GAG CTC
AGG CCC-3' (SEQ ID NO 28) (Cys nmutant is underlined) to generate the |ight
chain linkers of rFl1 thioMab, and rF1pRK HCN53S. Al 21CF (468464) 5'-CTG GIC
ACA GIC TCG AGT TGC AGC ACC AAG GCC CCA TC-3' (SEQ ID NO 29) and 25

r F1pRK. HCN53S. Al 21CR (468465) 5' - GAT GGG ¢6C TTG GIG CTG CAA CTC GAG ACT
GIG ACC AG 3" (SEQ ID NG 30) (Cys nutant is underlined) to make the heavy
chain linkers of rF1 thiovab via the Stratagene's Site-Directed nethod.

Li ght chain V205C and heavy chain Al 14C were confirmed by sequenci ng of
the variants (figure 9). 40 Brief description of the drawings Figure 1:
Heavy chain and Ii%ht chai n sequences of antibody FI 5 Figure 2: Fl

ant i body bi ndSESFLLHA preparations fromseveral Gampositive bacteria. (a)
LTA preparations were derived fromSigma and tested in a capture ELISA with
a nouse polyclonal anti-LTA or (b) a_ hi ghl(%/ purified set of LTA

preparati ofs deri vebhd POma sequcstse of appbodyay i semtaingd pnrBoteael body was

used as non-spegl flgﬁ: NRAAi LY G0k O 1Pl A WI‘@NG‘M{T@@QI 0:44HA
anti body as a posr% Ve 10clont?o%. Frlpglﬁre 5" Reconbi nant anti od%/ip)-bi nds
to S. aureus DButesstdsting rSvegledanvniraese (fajeaBadateon m weeseil seuipddsed Mb3 h FI

anti body, or control |9gG,.(D25 nti-RSV. anti body) or w.t houyt
FIr st ant i bod i ER B Bt e AR R R S e SOty B P was
added (19G PE)o sthhi)izéthe kD ivGBIbyi s ol at, §SEQEENI(RSS)6 6 3% (W, SSIPQITAL €

10 NO:26)) substitution in heavy chain CDR2. Sequencing of the mutagenesis variant

confirmed an N53S mutation.

Example 5
15
Development of Cys variants for antibody-drug conjugate (ADC)
applications
The rF1 pRK plasmids underwent a series of site-directed mutagenesis with

oligos of rF1pRK.LC(205/210)VCF (468075) 5-GGG CCT GAG CTC GCC CTIG CAC

20 AAA GAG CTT CAA CAG-3 (SEQ ID NO:27) and rF1pRK.LC(205/210)VCR
(468076) 5-CTG TTG AAG CTC TTT GTG CAG GGC GAG CTC AGG CCC-3 (SEQ
ID NO:28) (Cys mutant is underlined) to generate the light chain linkers of rF1
thioMab, and rF1pRK. HCN53S.A121CF (468464) 5-CTG GTC ACA GTC TCG AGT
TGC AGC ACC AAG GGC CCA TC-3 (SEQ ID NO:29) and

25 rF1pRK.HCN53S.A121CR (468465) 5°-GAT GGG CCC TTG GTG CTG CAA CTC GAG
ACT GTG ACC AG-3’ (SEQ ID NO:30) (Cys mutant is underlined) to make the
heavy chain linkers of rF'1 thioMab via the Stratagene’s Site-Directed method. Light
chain V205C and heavy chain A114C were confirmed by sequencing of the variants
(figure 9).
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experinments for the binding of FI. Tested were a PVL+ strain (SA-1), 3
regular (SA-2 SA-3 and SA-4), and 2 MRSA strains (SA-5 and SA-6). Fi gure
4: (a) Biwoi2ag/8092F1 anti body to 14 S. aureus strai ns. PCONL261D/080u56 body
binds 20to S. epidermdis but not to Bacillus subtilis, Enterococcus
faecalis, Listeria nonocytogenes and Streptococcus pyogenes. Figure 5:
(a) rF1 antibody binds to MRSA in different growh stages, Iso C isotype
control, Med: nedia control (b) rFl antibody binds to MRSA isolated from
infected 25tissue. Figure 6: rFl antibody binds to SDR proteins. (a)

| munoprecipitation (IP) of a commercial #gichoic acid preparation of S
aureus (Wod 46 strain) with rF1 or isotype control antibody, followed by
Western blotting with rF1 antibody (left) and nass 30 spectronetry anal ysis
of fragments fromthe WA prepaBaél deacrbnionf By &hti body (right), (b)

| munoprecipitation (IP) of cell wall lysate of S. aureus (USA300 strain)
with rF1 or control antibody, followed by Western blotting (WB) with rF1
anti body (I ef Fjeusd: fgay Sparrdlight chainsenupases opprnehody Fal | fragnent s
(USA300 strain) bound by 41 rFl1l antibody (right) (c) |nmunoprecipitation
of cell wall sate of S._epidermdis with rF1 or isotype control antibody,
fol | owed b wiere: i 3{1%110%% st i@ PAPRA B fy(%w)%%ﬁ ﬁ*ﬁ%‘”&-pgﬁél&% rometry
analdySi S ?f CBi\dtex‘iﬁékd{) I agiepiiaSofomad dbmvddﬁioéastg'ntwﬁw t(egﬂgghtacapl'ﬁuﬂai ?u;e 7:
Binding of rF pr ot ei expre in S aureus. a E. i. (a
Vestern bl ot t PHESFE DhoPEad AR o1 b AL frri Lider expr bssed
Hi s-tagged C bipusitiogs asrisedthosn W. 8fstheraDls, mfilin{ani gtk RSVA AL til@igywas (Usdd MESt ern
Bloting of E. _coli cell |ysates .containing his-t e f A fB, SdrC,

S D and. Sar eSSt E ey SRE b e kBT A T AR e RIS o
anti-H s (6ot tempolanti body. 10 Figure 8: rFl1 binds to SDR donai ns expressed
by S. aureus. Constructs expressed by S. aureus and tested for binding to
rFl (left), Western blots of S. aureus |ysates containing the expressed
constructs w Frewetd: Rv@mimalttfdsetibodydiings torbteieny butant ite bl meandnick1a)

anti body (rig -Fi e 9 : - heayv i ne kA ght
chai n VE05C (By s e e S S Ra Rl EkPlC sl s ARREY
(1991), boxesant@dpRy) or without first antibody (IgG-PE only). After washing the secondary

15  antibody was added (IgG-PE). (b) 6 clinical isolates were tested in two separate
experiments for the binding of F1. Tested were a PVL+ strain (SA-1), 3 regular (SA-2
SA-3 and SA-4), and 2 MRSA strains (SA-5 and SA-6).

Figure 4: (a) Binding of rF1 antibody to 14 S. aureus strains. (b) rF1 antibody binds
20  to S. epidermidis but not to Bacillus subtilis, Enterococcus faecalis, Listeria

monocytogenes and Streptococcus pyogenes.

Figure 5: (a) rF1 antibody binds to MRSA in different growth stages, Iso C: isotype
control, Med: media control (b) rF1 antibody binds to MRSA isolated from infected

25  tissue.

Figure 6: rF1 antibody binds to SDR proteins. (a) Immunoprecipitation (IP) of a
commercial teichoic acid preparation of S. aureus (Wood 46 strain) with rF1 or isotype
control antibody, followed by Western blotting with rF1 antibody (left) and mass

30  spectrometry analysis of fragments from the WTA preparation bound by rF1 antibody
(right), (b) Immunoprecipitation (IP) of cell wall lysate of S. aureus (USA300 strain)
with rF1 or control antibody, followed by Western blotting (WB) with rF1 antibody
(left) and mass spectrometry analysis of cell wall fragments (USA300 strain) bound by
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rF1 antibody (right) (¢) Immunoprecipitation of cell wall lysate of S. epidermidis with
rF1 or isotype control antibody, followed by Western blotting with rF1 antibody (left),

mass spectrometry analysis of cell wall fragments bound by rF1 antibody (right).

5  Figure 7: Binding of rF1 to SDR proteins expressed in S. aureus and E. coli. (a)
Western blotting of S. aureus and E. coli lysates containing overexpressed His-tagged
CIfA using anti-His (left) and rF1 (right) antibody. (b) Western Bloting of E. coli cell
lysates containing his-tagged CIfA, CIfB, SdrC, SdrD and SdrE following incubation
with S. aureus lysate with rF1 (top) or anti-His (bottom) antibody.

10
Figure 8: rF1 binds to SDR domains expressed by S. aureus. Constructs expressed by
S. aureus and tested for binding to rF1 (left), Western blots of S. aureus lysates
containing the expressed constructs with anti-MBP (maltose binding protein), anti-
His and rF1 antibody (right).

15

Figure 9: Sequences of heavy chain A114C (a) and light chain V205C (b) variants of
antibody rF1. Numbering according to Kabat (1991), boxes: CDRs.

20



1. An antibody or functional part thereof or imunoglobulin chain or
functional equival ent thereof, which conprises: 5- a heavy chain CDRL
sequence WOrpri/®Beeg a sequence whi ch has at | east 70% s@quaiceloodesssity to
t he sequence RFAMS, and/or - a heavy chain CDR2 sequence conprising a
sequence which has at |east 70% sequence identity to the sequence

SI NNGNNPYYARSVQY, and/ or - a heavy chain CDR3 sequence conpri sing
a sequence which has at |east 70% 10sequence identity to the sequence
DHPSSGAPTFDS, and/or - a light chain CDRL sequence conprising a sequence
whi ch has at | east 70% sequence identity ®» the sequence RASENVGDWA,
and/or - a light chain CDR2 sequence conprising a sequence which has at

| east 70% sequence identity to the sequence KTSILES, and/or 15- a |ight
chai n CDR3 sequence conprising a sequeReEreiisech has at | east 70% sequence
identity to the sequence QHYXRFPYT, wherein Xis | or M 2. An antibody or
functional part or |nnuno$Iobu in chain or functional equival ent according

to claimi, h&bhg‘achaladymenarh!8etfiar®ed €9/ i sing a sequence which has

at | east 70% &2608RGET WASHLI Th¥ectith LIEINSBAMENEE 3318-3325 (1996)
20EVQ_LES%{1 GGSLRLS SGFTLSRFAIVBV\X/ PGRGLEW/ASI NN
GNNPYYARS VB INKINERAEEEAT KDHPSSGWP TFDSWGPGTLVTVSS and/ or

having a i ghKaBA&aat Al %@m@@@f\m@t@ms beBn@tindl@asl infO%tS equaneeblicdeattht y to
the sequence DI Q.T PSAL SVGDRV ENV PGKAPNLLI YKTSI L
25ESGVPSRFSGS RTRS e % EIKRT V, wherein Xis |
of M 3. An ameilé}ddwtar Ilﬁfudftdhinﬁnﬂto pe64-3a2 (i9p2unogl obul i n chain or
functi onal % 0 qﬁ av eavy chain sequence
conprising a Eéﬁ% ﬂ@@s t@i z%gﬂ%f&¥%%§f%5Bﬁggﬁéﬂgﬁ@ggldentlty to the
sequence 10 Moran et al. NEMJ 355, 666-674 (2006)

Polotsky V.Y. et al. Infection and Immunity 64, 380-383 (1996)

Scheeren F.A. et al. Nat Immunol 6, 303-313 (2005)

Shvarts A. et al. Genes Dev 16, 681-686 (2002)

Weidenmaier C. et al. Nat Rev Microbiol 6, 276-287 (2008)



30EVQLLESGGELVQPGGSLRL SCAASGFTL SRFAMSW/RQAPGRGLEVW/ASI NN
GNNPYYARSVQYRFTVSRDVSQNTVSL QUNNLRAEDSATYFCAKDHPSSGAWP TFDSWGPGTLVTVSS and/ or
havi ng a wWoght1/@wB®@2n sequence whi ch has at | east 70% se@GemI20iodsmsoty to

t he sequence 44 DI QLTQSPSALPASVGDRVSI TCRASENVGEDW. AWRQKPGKAPNLLI YKTSI L
ESGVPSRFSGSGSGTEFTLTI SSLQPDDFATYYCQHYXRFPYTFGQGTKLEI KRA , wherein X is | of
M 4. An antibody or functional part or imunogl obulin chain or functional
equi val ent 5according to claim 1, having a heavy chain sequence conpri sing
a sequence which has at |east 70% sequence identity to the sequence
EVQLLESGGGELVQPGGSLRL SCAASGFTL SRFAVSW/RQAPERGL EVWASI NN
GNNPYYARSVQYRFTVSRDVSQNTVSL QUNNLRAEDSATYFCAKDHPSSGAWP TFDSWGPGTLVTVSS and/ or
having a |light chain sequence which has at | east 1070% sequence identity to
t he sequence DI QLTQSPSALPASVGEDRVSI TCRAS@M@V\LAW(RQ(PGKAPNLLI YKTSI L
ESGVPSRFSGSGSGTEFTLTI SSLQPDDFATYYCQHYXRFPYTFGQGTKVEI KRT V, wherein X is |

of M 5. An antibody_or functional part ar inmunoglobulin chain or
functional eqti vl @HtPodserdesstimabrars therent Ay Humpnapiobylia chan 0y fpkEenfl sequence
conprising a segdeReRnHeeddr Rasctadondpeasd: 70% sequence identity to the
sequence EVQ.VES VOPGGSL RL SCAASG-TL SRFAMSWRQAPGRG EVWASI NN
GNNPYYARSVEYRFTVS Vot BRIRE RABTSSAPPECARBHOS SN VP EBIAEPGFRYTISS and/ or

having a |ight cbaidcsrigueR}ae twdeghetaRFaind, aagbr 2070% sequence identity to

t he sequence DI QL PSALPA SI TCRASENVGEDW. AWYROKP: PNLLI YKTS
ESGVPSRFSGSGSGTER %Y%%%&%%WW%W@ W@?ﬁ\kas %l@ﬁ%ﬁﬁ!& is |

of M 6. An ant ish@dycoidehtityad tion@bugre SINNGNNRNOEHSMAN, iafdehal n or
functional equi \{%l heeg:[Jy chain CDR3 sequence comprising a sequence which has at least 70%
10 sequence identity to the sequence DHPSSGWPTFDS, and/or
- a light chain CDR1 sequence comprising a sequence which has at least 70%
sequence identity to the sequence RASENVGDWLA, and/or
- a light chain CDR2 sequence comprising a sequence which has at least 70%
sequence identity to the sequence KTSILES, and/or
15 - a light chain CDR3 sequence comprising a sequence which has at least 70%
sequence identity to the sequence QHYXRFPYT, wherein X is I or M.

2. An antibody or functional part or immunoglobulin chain or functional equivalent
according to claim 1, having a heavy chain sequence comprising a sequence which
has at least 70% sequence identity to the sequence

20 EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINN
GNNPYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWP
TFDSWGPGTLVTVSS and/or having a light chain sequence which has at least
70% sequence identity to the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSIL

25 ESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRT
V, wherein X is I of M.

3. An antibody or functional part or immunoglobulin chain or functional equivalent
according to claim 1, having a heavy chain sequence comprising a sequence which
has at least 70% sequence identity to the sequence

30 EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINN
GNNPYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWP
TFDSWGPGTLVTVSS and/or having a light chain sequence which has at least

70% sequence identity to the sequence



25according to claim1, having a heavy chain sequence conprising a sequence
whi ch has at | east 70% sequence identity to the sequence
EVQLVESGBOVZQRGBBLRL SCAASGFTL SRFAVBWRQAPGRGLEW/ASI NN PCT/NL2010/050456
GNNPYYARSVQYRFTVSRDVSONTVSL QVNNL RAEDSATYFCAKDHPSSGAWP TFDSWGPGTLVTVSS and/ or
having a |light chain sequence which has at |east 3070% sequence identity to
t he sequence DI QLTQSPSALPASVCGEDRVSI TCRASENVEDW. AWYRQKPGKAPNLLI YKTSI L
ESGVPSRFSGSGSGTEFTLTI SSLQPDDFATYYCQHYXRFPYTFGQGTKLEI KRA , wherein X is | of
M 45 7. An antibody or functional part or inmunoglobulin chain or
functional equival ent according to claimi4 having a heavy chain sequence
conprising a sequence which has at |east 70% sequence identity to the
sequence EVQLVE SGGGELVQPGGSLRLSCAASGFTL SRFANBWRQAPGRGEVWASI NN
5GNNPYYARSVQYRF B Q%MWWQWE’%WQWIW§§

and/ or havi ng a ddhisroiaignstedEnaesshhebDRATY et QHERHFPRAHCRRAENCIKRA

identity to the sequence
DI QL TQSPSAL PASVGIORYSHT ERASENYGDW AWYRQKPGKAPNLLI YKTSI L

ESGVPSRFSGSGSET EAnTntibod- QRIEBEA LYY St YRR (GRETKME KRBT fubhGYon0B@h &dlehtX 1S |
of M 8. An antlbod%Por functional part aor .i mmunogl obul.in chain or

funct i onal equi PAFOEHPE SCEBIHF VNG 2V OHREIH FEQUPRACFRMPIITNE segushee Hhich
aspar agi ne has bgeat Ieeg @meegqbyhcanhhier toahd BQuasded. 9. An antibody or

Lonccordng t o dR R BPh b RS LR A Sh e SE A AR gk B P Rbrvas
Dot ng Lo Kabar e ARV LRI TRBYS ng};m D DARDTHPASHWE
oy oot nswaPC Y ss Al ARy e BERGHUE B rafh o o

wherein sadd ot Wels sequemoe aehdtyi te tbegdgnence 11. An anti body or functi onal

part o ool SRR R ST QIR SAUAVEL O ORI iy
ESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRT
V, wherein X is I of M.
5. An antibody or functional part or immunoglobulin chain or functional equivalent

15 according to claim 1, having a heavy chain sequence comprising a sequence which
has at least 70% sequence identity to the sequence
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINN
GNNPYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWP
TFDSWGPGTLVTVSS and/or having a light chain sequence which has at least

20 70% sequence identity to the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSIL
ESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRT
V, wherein X is I of M.

6. An antibody or functional part or immunoglobulin chain or functional equivalent

25 according to claim 1, having a heavy chain sequence comprising a sequence which
has at least 70% sequence identity to the sequence
EVQLVESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINN
GNNPYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWP
TFDSWGPGTLVTVSS and/or having a light chain sequence which has at least

30 70% sequence identity to the sequence
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSIL
ESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKLEIKRA
, wherein X 1s I of M.



cysteine has been replaced with cysteine. 12. An anti body or functional
part or imunogl obulin chain or functional equivalent according to claim
11, wher eWo 20HI/@8@2 | east one ami no acid ot her than cysPErML208/03&456 ne at

| i ght chain position 205 and/or valine at |ight chain position 110, and/or
25al ani ne at heavy chain position 114, whereby the am no acid nunbering is
according to Kabat (1991). 13. An antibody or functional part or

i mrunogl obul in chain or functional equivalent according to any one of
clainms 1-12, which is a human anti body. 14. An isol ated anti body that binds
to in vivo-growmn S. aureus. 3015. The antihody of claim 14, wherein said
anti body is human. 16. An anti body or functional part or imunogl obulin
chain or functional equival ent capable of binding an SD-repeat dependent
epi tope. 46 T7.Anntiaty gotpetsmat bt el wHarqstobulin haipruogioBl P VR n or

functional equi val®elhe ¢anaR € }Qt/m@a%aﬂﬂcﬁa@n &qu@ﬁﬁe%b‘épﬁélﬁé\a sglljeﬁee WHEES,
SdrD and SdrE. 18. An antib d or . functional part or I nmunogl obulin chain

or functional edﬁ@@&‘%ﬁ?KM%¥EHmW§“%§B§HPé ®FCdEBRMSet i ng Wi th an anti body or
functi onal p?rt merﬂisai@@ngngblsgmb@MSGFTLQRFAN@NWR@NBGR@LEWV@%SW dAI ng
to any one_o cl ai.ns or lnding to a cus ecl es n
ootated Synt nutnBurARdrbiBr TR bY e B R PR RS BRE T RE SR sclh of
at | east 15 nuclE@SWEBCTOVTRSE HACHE RRahe @ﬁgﬁt\eamrsteqﬁelmeé @bich hansodhdtg at

| east one CDR sgﬁéence of .an _.anti or functional part or inmunogl obulin

chain or functi Sefﬁﬁﬁﬁ? BP@HPtg% OFdifig to any one of clainms 1-13.
DIQLTQSPSALPASVGDRVSITCRASENVGDWLAWYRQKPGKAPNLLIYKTSIL

ESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQHYXRFPYTFGQGTKVEIKRT
10 V, wherein X is I of M.

8. An antibody or functional part or immunoglobulin chain or functional equivalent
according to any one of claims 1-7, wherein an asparagine has been replaced by
another amino acid.

9. An antibody or functional part or immunoglobulin chain or functional equivalent

15 according to claim 8, wherein said asparagine is an asparagine at position 53 of
the heavy chain, whereby the amino acid numbering is according to Kabat (1991).

10. An antibody or functional part or immunoglobulin chain or functional equivalent
according to claim 8 or 9, wherein said other amino acid is serine.

11. An antibody or functional part or immunoglobulin chain or functional equivalent

20 according to any one of claims 1-10, wherein at least one amino acid other than
cysteine has been replaced with cysteine.

12. An antibody or functional part or immunoglobulin chain or functional equivalent
according to claim 11, wherein said at least one amino acid other than cysteine is
valine at light chain position 205 and/or valine at light chain position 110, and/or

25 alanine at heavy chain position 114, whereby the amino acid numbering is
according to Kabat (1991).

13. An antibody or functional part or immunoglobulin chain or functional equivalent
according to any one of claims 1-12, which is a human antibody.

14. An isolated antibody that binds to in vivo-grown S. aureus.

30  15. The antibody of claim 14, wherein said antibody is human.
16. An antibody or functional part or immunoglobulin chain or functional equivalent

capable of binding an SD-repeat dependent epitope.



20. An isolated, synthetic or reconbinant nucleic acid sequence, or a
functional equival ent thereof, conprising a sequence which has at |east 70%
sequence woent/agooeo a sequence sel ected fromthe groupPCOMI2810/08¢156f
cgctttgccatgagc, tcgatcaataat gggaataacccatactacgcacggtcggtacaat ac,

15gat caccct agt agt ggct ggcccacctttgactcc, cgggccagtgaaaacgttggtgact ggttggcc,
aagacat ctattctagaaagt and caacactatatacgtttcccgtacact. 21. A nucleic acid
sequence or functional equival ent according to claim 20, wherein said

nucl eic acid sequence or functional equival ent conprises a sequence which
has at | east 70% sequence identity to at hgast part of a nucleotide
sequence as 20depicted in Figure 1, said part having at |east 15

nucl eoti des and encoding at | east one CDR region. 22. An isolated,
synthetic or récenditibany onfyesteingl et or wegyegibulin chagn pr@eiarw PaBleal ent

thereof, conpri ShfhloIREHENGES. SNFRMIONA, 8FBASL0sad shSeguence which has at
| east 70% sequence ident%%y to the sequence RFAMS, and/or at |east 70%

25sequence i déht’t3phedy pelaedireheat o NGB ARSI oaliargtnahtaieastt 70%
sequence | gent ! t%i&&skﬁ&b@&%&ﬂﬁ&ir@ﬁgﬁﬁ% tl%&asA y oﬁgi/iifcﬁ(ﬁna@-b?llt%@s'[ 759/%
sequence | ent| t-y to the sequence ’ \ , and/ or at east )Y sequence
identity to the @@yrerelerspips fungippaleaytvaleasascorios agyone &f dyRti 1y to
the sequence QHYXRRERYLg tokSI@hodbcis sbedds. M and/ or at | east 70% sequence
:ESeQTJI[_IEtSyCIDBOJ{/O ng i%)?lqg@gzgc eégﬁtigﬁ}gwwﬁ@w@iﬁ@%@qwce with a length of at
GNNPYYARSVQYRF TYSRDVSMNTMBIIQNNNG RAEBSAT G GAKIHPSSROP T ERSWERGHVIMSS)R
and/ or at | east 70% seqguence..identity.to the sequenc 47 . . .

B O P OEPSAL PACy AT LR R e AR BN E R putf chain or funcional
ESGVPSRFSGSGSGT kv dle 5ShGHRBDIAD ¥Y CQHYXRERYI FGQGTKLEI KRT V, wherein X is |

or M 23. An Q&HLP@@. r fﬂﬂglional art. or.an | obul in chajn or

functional 5equiva nFﬁtﬂgTeo 05Fm%mhﬁ%?%?%ﬂ%%%%ygggﬁgﬁ6%%6$ngﬁﬁgliona
equi val ent t her eghivalent thereof, comprising a sequence which has at least 70% sequence
identity to a sequence selected from the group consisting of cgetttgecatgage,
tcgatcaataatgggaataacccatactacgcacggteggtacaatac,
15 gatcaccctagtagtggctggeccacctttgactee, cgggecagtgaaaacgttggtgactggtiggee,
aagacatctattctagaaagt and caacactatatacgttteecegtacact.

21. A nucleic acid sequence or functional equivalent according to claim 20, wherein
said nucleic acid sequence or functional equivalent comprises a sequence which
has at least 70% sequence identity to at least part of a nucleotide sequence as

20 depicted in Figure 1, said part having at least 15 nucleotides and encoding at least
one CDR region.

22. An isolated, synthetic or recombinant nucleic acid sequence, or a functional
equivalent thereof, comprising a sequence encoding an amino acid sequence which
has at least 70% sequence identity to the sequence RFAMS, and/or at least 70%

25 sequence identity to the sequence SINNGNNPYYARSVQY, and/or at least 70%
sequence identity to the sequence DHPSSGWPTFDS, and/or at least 70%
sequence identity to the sequence RASENVGDWLA, and/or at least 70% sequence
identity to the sequence KTSILES, and/or at least 70% sequence identity to the
sequence QHYXRFPYT, wherein X is I or M, and/or at least 70% sequence identity

30 to the sequence
EVQLLESGGGLVQPGGSLRLSCAASGFTLSRFAMSWVRQAPGRGLEWVASINN
GNNPYYARSVQYRFTVSRDVSQNTVSLQMNNLRAEDSATYFCAKDHPSSGWP
TFDSWGPGTLVTVSS, and/or at least 70% sequence identity to the sequence



according to any one of clainms 1-22, for use as a nedi canent and/or

prophyl actic agent. 24. An antibody or functional part or an i mrunogl obulin
chai n or WOrzot/os@R equi val ent thereof or a nucl ei c aci #CIAILENINS0456
functional equivalent thereof 10 according to any one of clainms 1-22, for
use as a nedi canment and/or prophylactic agent for at least in part treating
and/ or preventing a Gampositive bacteriumrel ated disorder. 25. Use of an
anti body or functional part or an imunogl obulin chain or functional

equi val ent thereof or a nucleic acid sequence or functional equivalent

t hereof 15according to any one of clains 4722 for the preparation of a

medi canent and/ or prophylactic agent for at least in part treating and/ or
preventing a Gcam positive bacteriumrel ated di sorder. 26. A arnaceutlcal

conmposi ti on conﬂ?&@ﬂﬁé*ﬁﬁLﬁﬁﬁyﬁgﬁyngC?ﬁ%@NV@ﬁ%WL$¥ﬁ¢“¥§PQﬁﬁR S&bul i n
chain or functi aglvissiiASGCNUTEIMENeSSLQPDBFAYCY e Qe YRH P

T
functi onal eqU|vaIent thereof according to any one of clainms 1-22 and a
phar maceuti cal accoeystapids EarMi er, diluent or excipient. 27. An isolated or

reconbi nant apg. lpbpwlb@ap@m&l&gmaﬁ{)a{n 6eRabh BuRfeldLREUEdiRgr Ahcaital body or
functional _part or |nnuno | gbul i n chaln or functional eqU|vaIent ag ordlng
y o

to any one’of clegrivglent t:klgreo e vucloic ged pesgrereor hrsdaralnguiypleahthiers
functional part sfordifpuNQgl @l tlinghapn f@d’usfelé@@tnh@lfbahleﬁq&ﬁd/cﬁhﬁﬁlﬂhy%ﬁ@rdl ng
to any one of claim1-18, conprising providing a cell with a nucleic acid
sequence or f unéef¥nal equi val ent according to any one of clains 19-22 and
al | owi ng sald2cehimﬁnmﬂyamﬁhakaasﬂndomwﬁhﬁm@m@mmdhﬁemﬁﬁnﬁﬁnmﬁmﬁwnct|onal
equi val ent accordin

ne of .clains 19-22, ther r sai d
S0ant | body or - f U FSRGItERar o P SISHE BBk AT A gy POt P BRal
equi val entl0 accoradd:omgngmo anyorenéclafm<l-az, forlust 8s a nﬂeﬁhcﬁﬁlenﬁarmadrhﬂdp}@d}fcﬁb di ng
to claim28, furth%% ol r%%{n ggrggstl Rur rit and/1 % q]gtlng said
anti body or fundfrondi @ dF% ? i d@?(g I?hwh n oF FRIRCY T ofar™
equi val ent acconﬁhﬁ@xh@w&ny one of claim1-18.
25. Use of an antibody or functional part or an immunoglobulin chain or functional
equivalent thereof or a nucleic acid sequence or functional equivalent thereof
15 according to any one of claims 1-22 for the preparation of a medicament and/or
prophylactic agent for at least in part treating and/or preventing a Gram-positive
bacterium-related disorder.
26. A pharmaceutical composition comprising an antibody or functional part or an
immunoglobulin chain or functional equivalent thereof or a nucleic acid sequence
20 or functional equivalent thereof according to any one of claims 1-22 and a
pharmaceutical acceptable carrier, diluent or excipient.
27. An isolated or recombinant antibody producing cell capable of producing an
antibody or functional part or immunoglobulin chain or functional equivalent
according to any one of claims 1-18.
25  28. A method for producing an antibody or functional part or immunoglobulin chain or
functional equivalent according to any one of claim 1-18, comprising providing a
cell with a nucleic acid sequence or functional equivalent according to any one of
claims 19-22 and allowing said cell to translate said nucleic acid sequence or
functional equivalent according to any one of claims 19-22, thereby producing said

30 antibody or functional part or immunoglobulin chain or functional equivalent

according to any one of claim 1-18.



30. Use of an antibody or functional part or an inmunogl obulin chain or
functional 5equival ent thereof or a nucleic acid sequence or functional
equi val enwotbhavmsf2accordi ng to any one of clains 1-18 Por/Nli2eyrseiss of a
St aphyl ococcus infection. 31. Use of an antibody or functional part or an
i mmunogl obul i n chain or functional equivalent thereof or a nucleic acid
sequence or functional equival ent thereof according to any one of clains
1-18 for detecting S. aureus and/or S. epidermdis. 10 32. An anti body or
functional part thereof or an imunogl obulin chain or functional equivalent
t hereof according to any one of clainms 1-48 for use in the diagnosis of a
St aphyl ococcus infection. 33. A nethod for isolating S. aureus and/or S.
epiderm dis bacteria froma solution using an anti body or functional part
or an i munogPdBumpthog Redording tof didet 3% AETher Seguivag batctther BIRYREEHEMr ng to
any one of cl ai qﬁ)lziltin]g%aid antibody or functional part or immunoglobulin chain or functional
equivalent according to any one of claim 1-18.
30. Use of an antibody or functional part or an immunoglobulin chain or functional
5 equivalent thereof or a nucleic acid sequence or functional equivalent thereof
according to any one of claims 1-18 for diagnosis of a Staphylococcus infection.

31. Use of an antibody or functional part or an immunoglobulin chain or functional
equivalent thereof or a nucleic acid sequence or functional equivalent thereof
according to any one of claims 1-18 for detecting S. aureus and/or S. epidermidis.

10  32. An antibody or functional part thereof or an immunoglobulin chain or functional
equivalent thereof according to any one of claims 1-18 for use in the diagnosis of a
Staphylococcus infection.

33. A method for isolating S. qureus and/or S. epidermidis bacteria from a solution

using an antibody or functional part or an immunoglobulin chain or functional

15 equivalent thereof according to any one of claims 1-18.



