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Treatment of Bacterial Infections The present

invention is concerned with conpounds, nedi canents and
woe@anomEns s for Clostridiumdifficile infecti oPCT/GB2005/002607

together with novel isolated antibodies and their use

in same. The present ‘inventidn is also concerned with

t he prophylaxis and treatnent of E.faecium and

E.faecalis infection and provi des nedi canents and

treatments for sane. C. difficile is a grampositive

anaerobic bacterium and is deenmed a significant human

pat hogen causi ngy & sRER{ bt Bactedf FARGIGAY N9 f1om
m | d diarrhoea s colitis
(PMC) - collectively referred to as C. difficile
anti bi oti cassoci ated di arrhoea (CDAD). CDAD is a
The FREBRNNVEAHP9EBbAcerNOS 9GEHTLEMpOis@A SR ditaRehR! A Wedtments for
substantial norbidity and nortality, especially in the
Closgldigml gifficiiwinfectiar, sogether héthnnass ispiednaitibodidseand their use in
the pat hogenesis of CDAD - the suppression of the
same. Siedpresentninysniionlis falser eotpgrnddewaidnihei prophylazis end treatment of

antibiotics, and the production by the bacteyium of

E.faeciyn ang & feer el indectied @mff Prayxdssanedicamsrispng Eegiments for same.
exotoxin B. The bacteriumis endemc in hospitals, and
studi es have shown that approximately one third of

b ent | [WeTRelN ] t ' -
C. aREHIEDRERRADE ALl R b AR R S o baman
path%%%pb&%hn KY§Ssctium ot didbases 49RZingdrboth nhild &RArrhédaSto fulminant
4(3), rp346-53, PMD: 11774082). O these patients,
pseudygentbrhionsesdlittsn (RN ey eblgctBRAD refeirted tohes (& rdjffiwllr antibiotic-
were synptom ess carriers. CDAD is a major factor in
assoeirtedndiaohoed (fRABN GPHIDtiala somynar, metrpgeird, nosocomial disease
estimates suggest that the cost. of this_disease.i

n the
assoqiged yateabsipniial mogpidity grd gegria)ikurespreially in the elderly. Two factors
upra)..Patients sufferin r om CDAD, nd.well to a
have, g, SisiAnCa T dd BeiPERRS i bTAR ofie ppprssion of the
inciti i ot i o o of .
s QAL 08 O LSR8l MR Tne et sion by e
bactééﬂff otf‘i’wb'Hi%}'l floladlihbiveldht RS, aRB1BaR D8ndedbrokUPBt O
5%, but up to 20% of patients can relapse within one
or two weeks of a first treatnment, wth the risk of
rel apse conpoundi ng Wi th eachrel apse epi sode. Rel apse
The bactetiymi isadnidgnbie in hespitals,vandrstadies biave ishewni theli approxignately one
_that it is due to infection with different C difficile i
thirdefipatieris raegaving entib1ojic traalpentiia agytedere medingd wards were colonised

by Chikea whis i1 POSEalR ORE™ dvctihe PHO2 delibriBiiche Dify Sk PP346-53,
P G AR AP S B v o
remazhgéj \%reoﬁrgﬁﬁaniﬂég SIHER. aCD A Oh I hor MRAbEIPER%hSion of patient

pr ol n ory, and are considered to be the main

hosptal ta§titges, aal @EtmatestsiigBedtGhatithy asstvef thiscdieedsganitisUS exceeds
However, not all infections with toxigenic strains

$1.1bésivhtper peati(BKgasgl.., pr @nfupr). Patests anffbrifg froad@AlDmedpond well
virul ence factors. Bacteri al . L

to a treatment which includes a discontinuation of the inciting antibiotic and treatment with

either of the antibiotics metronidazole and vancomycin. The response rate to initial
antibiotic therapy can be high (up to 95%), but up to 20% of patients can relapse within

one or two weeks of a first treatment, with the risk of relapse compounding with each
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surface expressed antigens represent candi date

virul ence factors, and are al so consi dered i nportant
wa@emwemoBach proteins |ikely nmedi ate the essentPEl/GB2005/002607

functions such as adhesion to the epithelial |ayer of

the gut in the first step of2col onization or

interaction with nmediators of local immunity. In

common wWith many ot her bacteria, C difficile

clop§ BESTER S FEh Wi B BB PR Sl ¥8R hat s duo
. - | q r' . H 0 . . ) '

o il 850, BRSSP SR CA BRI SRSl PR LRgP i
: t ki : ' I S 0:he ;
fs DEGNRR SRR R e fiRegle ARl oS R 6 vancomyci,
demdigtatBpase fedd o inehwdatanstit@pithe beatmedtIASDAD.N

contrast to nost bacteria which conprise one S-|ayer,

C. difficile is known to conprise two superinposed

paracrystal line S-layers, each conposed of a )
Exotexipg ofyr aitde Bn whidhuare prgsludedy by insghagenih sirginsnofaisabaeterium are

oo A Bl TSk S S Bt
I ETIINC AN S TN R -
strairfsPREE ?%’ BReh& h&ﬂé@ﬁﬁ% ek rppst dd?l]}ttl&ﬁll 375]1{11'}%%% (f/g%%% Bacterial

commonly recog _ patients sufferin
surfadd expiesdelan@iBbis RptdseRNcAREOMD veRleride REDAS, aHI2€ hkoQonsidered
bact'eria by antisera raised in rabbits against whole
impo@antlifdé siicheroeidsdieBatmidiate the estermlal furRPidhs shdH as adhesion to the
_ Mcrobiol., 40(5) p i 187-99, PMD. 11401 722).During _
epitheliad laysrrod dhoguininghe birstl stemoEeeliopizatianos istesatsion wish mediators of
strategies are enpl.oyed by the i nmune, system One such .
local élﬂng%rggry ,elné:,%mg?]@@/ ﬁq jpapy, Qtl}%&ac‘;eﬁl‘%& g{bﬁ?i,cz% §xpigsses a crystalline
roduct.i on of an aniidfpody r onse. tibodies abl e .
or paeRitiling oo udd SRS spaRC B RF el Pia S SR comprise
: . o ;
prote%{sgorr éf%%%?%&ﬁ?ﬂrgﬁi&%ﬂa Itgglrlr%pg rﬁ%ﬁn%ﬁ% L&{It{\}g‘% {)]Ig‘h}% extdfial surface of the
bactel @6k, WinHIHRRE pedviddy BB Eh bdeReatialdof 86 virulence of pathogens
interaction with the mcrobe itself. The therapeutic
such ek deramyinos salmdriaduesdc@papylebattebifevds ndn @ogirsstito most bacteria
_antigen varies and this is reflected in the fact that
whichneomprge pnedSdayem Gy diffieile nirukrowy sioeepomptise éwo superimposed

during the course of an infection and becones focussed. .
paragrystalige Sqkayerss ea&%;fmmdﬁﬁ addveanuptein subyrtt Wejchvarigsslightly in

N L MR ALY Sy
expre%‘é tWGh j(?:l é—‘!’a)%'r ?gftﬁﬁg ﬁ?frggog%e pr%f-? Rhe5 (ilciQD-GMW ST@J) and a second

slze O hi s dy reperfoire unknown

of 42048 kDh (hizhesiw Hairgd THeabwl BV SINE @ ek ORAbe fBUHEMSMinant and is
of reactivity for "a given antigen may be as high as 1

the antigelOfoSdnimonlyl revogrdsdd ieephtientdNalifeage, frém CBA R and is the only
Eur J Inmunol . 1998 Apr; 28(4): 1204-15; PM D

antige’ 659g0ised DUEDHE exieactoof bastaria hyndmsiseraoraisedrin rdddisegainst whole

capabl e of binding the pathogen are selected for bg/
C. diffighgeslls {GabigEeedt) al., 2001,"Mol. Microbiol., 40(5) p1187-99, PMID:

11401722).
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popul ation resulting in key anti bodi es bei ng produced
in large nunbers. The nechani sns for these changes

w0 p@baeB2€] onal expansion, isotype swtching, BCOTGB2005/002607
somatic nutation of imunoglobulin variable regions. B
cells responsible for generaging anti bodi es which are
able to bind a pathogen nmultiply, thus skewi ng the B
cell repertoire and changing the proportions of B
cells. Anti [

. ody specific against the cel]l-bindin
DurirggoHi CRUBE ATBICEOBIAL RTS8 R ADRYE Stpisaied &g cpployed by the
. rotective in nouse nogel [ent s oRj .
imimn ey ey (i ShehTRHRES , 5 Fiee PR pE o BBt b production of

\Y} t | - I o . . .

o 848, BB AR L PEV A B LS LB nfections
agenP atd Prodb&d® anfl bRFPENSMJ alle®! RElliARt bPTh@ Bic#SolgaiRen through

less likely to suffer from CDAD than patients who did
complerhenteceivatiors wedruitmeat efataerbphageand MHrengh direct interaction with the

_ vaccination with C.difficile exotoxin A is suggested i
micrate itselfh dihegherapeutic eficagy of antibodics chpahle of bindang a given antigen

-C. difficile exotoxin A antibodies (G annasca PJ and
varieg\gagl tbgs isvigélericd, inszezfgﬁef@awmg@@» I(Orqsﬁ@?lse; yriepmmune system
150&0937%. Non-anti b'é&li ¢ bas(gg t herapeutic retﬂ%rres Hent
matufes dyTE He.cquney JY SVERTODATGPeROTmEY FAqustIkimy e &ate gha patien
. [ pation and passive imruni zation.
suce g@%l na@é@?ﬁeaéﬁﬁgér#l%@bnpri ses administering to a
patient either a nucleic acid sequence encodi ng an
i mmunogeni ¢ fragnent of the C. difficile surface |ayer
The ditiB®iynrespomseviareliaittd by the Botelyvepetrivirecwheredndaidual B cells each

equi val ent pol ypepti de fragimsnt glgs di sclosed in WO ]
prod 0 §68R3TSly drwerst watibady nwlberlapylhesactyali stad bfjthis B cell/antibody

o553 e R B S B R B i o
o RSl B B L LB AR S ety ¢l B

' . | | &t S i ' .
i BGLEN DA a1 . YDA KRBT LGk ection,
antibb@lesV@PabRabf Bhdify tRK Paftioolhitare IsB1dchRl £3SBy @hafeds: in the B cell
difficile infection, passive inmunization relies on
populdi®nadsiltihg in kéy emiicalies ahg prdductd imlirge nembenl Themgechanisms
pol yclonal i mmune globulin, (as disclosed in WO .
for tiege2030dgs inctudentlond dixpgnsian ssdtypgaiwischingeandseingatic mutation of
) bacteri um and the toxins_(as disclosed in WO . .
immgsygloadoy varrbde emiens. Brrellsresponpiple for @gperating gntibodies which are

oy 8 S T b oo

I cci nation or passive imunot herapy
proP?QIr%glgg)g?géélgsrnst the C.difficile exotoxin A against

the surface layer protein, or as a polyclonal serum
speci fic against unidentified bacterial toxins.

Antibiedeyedcifit Bgaipseherkllitinémgadoman dftthetd.difecl/eexotoxin A is found
specific target for therapy. The experinents

to be protective in a mouse model, and patients colonized with C.difficile but asymptotic

for it are found to have an elevated anti-exotoxin A IgG titer. Infected patients developing

such elevated serum anti-exotoxin A IgG titers in response to colonization are 48 times

less likely to suffer from CDAD than patients who did not develop such an elevated titer.

Therefore vaccination with C.difficile exotoxin A is suggested as a therapeutic strategy,
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bel ow show that patients infected with C.difficile
produce an elevated titre of anti bodies specific
wagasned2@cet yl - CoA acetytransferase (thi ol aselCT/aBe005/002607
that anti-acetyl-CoA acetyltransferase (thiolase)
anti body per se is useful ang-.effective in treating
C.difficile infection. Furthernore, anti-acetyl-CoA
acetyltransferase anti body, particularly a synthetic
. antibody. constructed fromthe t .dornant
a5 s 3Bk AU SR S s FRIORE PhBEpRS (HRRasS b amgd Ferny M.
- F ) izRI cin or
VacciR008 rel 11220015; -8 PMIES 18PROOTYE, Sy ot
C.difficile infection. Thus according to a first
aspect of the present invention there is provided the
Non-4atibidfticabadedhieidutiof regiaty felCife aeatryért’mosdmicasef i@ difficile
t he manufacture of a nedicament for the treatnent or
infecpionpiny basédupdn vadanaticomansd/ p@sost mmiiorpatiohf iMEccmatias treatment
used herein, the term"treatnent"” is intended to have
compyises oadminisiering tilae patiendppithen oy nyelgice @cist 1sequanse. encoding an

i ROER ISR (he ClddiTgie a8 &t DI Pavtay eariaad g hgmologue
| . f A . .

theref, o B ARGy DETHEPIR; Mrgmng i oaRl il FRO08 (2 20). passive

immﬂdtﬁ&‘%ﬁg n%t@@}%ﬁlxe%h%d lgg%ﬂmlﬁﬁﬂﬁl ytg}faﬁ%tfeﬁf f&'monoclonal antibody

treat ant both treatnmen | sease
speciFRS 4l ﬁﬂﬁwn@%eﬂ\@fddu@éd bhel patho gt yiregdrferall Passive immunotherapy
particular, the acetyl-CoA acetyltransferase may be
is pdrtiomaflly osfifedtieum diehfing iimepumedmpromasedharteerithevho are unable to
sequence of SEQ I D NO 43. A w de range of inhibitors i
respansltobencainationhanhtapaientewhpinced ganmstiateHberapy apd cappot wait for
acetyltransferase, I n particular, the gcetyl-CoA . ..
vaccHaBON DAk FUpals ol Fo8F O & SRl InreiAhPagays immunization
. (sb i t.h.the inhibift.or he. acet vyl .- COA . .
relieq &5 i b Risefiob 30l O Fin SR bolyclopel ipupyne slobulin,
i e : [ :
(as IR Re T U0 LRI OIS TR ABFRE e IO thctcfium and the
toxin@i(h$ 8sBl¥sePh §CO! BF07430)i ng an area on the surface or
in a cavity which specifically binds to and is thereby
defined as conplenentary with a particular spatial and
pol ar organi zation of the other nolecule. The nenbers )
Therefore the effestive itrcatnentiof . diflieileinéeationds highly smpertpirtgandi the prior
and receptor ( ntil'g%and), sb nber, and sb art ner,
art teagles iAiiae GUest IphIchTRgapy dggé(a%@ﬁ%tmm ¥F gngyunotherapy

e AR RLCAROTL SIS AASHRSIHRE er o, or s
po BRGETIR] 8- B SRR RGBSl

i nhi bitor may be an anti body or an antigen bindi ng

fragnent thereof, and it may be specific against an
Howepéri theeprasesip iraencbrihas identifeai specidic t&fge fop tidapyt 7T hsexperiments

detailed below in the Experinents section, the epi toPe
belowishphathetipatyertts énfpetetlivdigh Ladiffinjle produce an elevated titre of antibodies
specific against acetyl-CoA acetyltransferase (thiolase), and that anti-acetyl-CoA
acetyltransferase (thiolase) antibody per se is useful and effective in treating C.difficile
infection. Furthermore, anti-acetyl-CoA acetyltransferase antibody, particularly a synthetic

antibody constructed from the most dominant CDR sequences from C.difficile infected
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t he sequence of SEQ ID NO 47 has been identified as
bei ng conserved between various antigens and is

wo b@oebaee i dentified as being the peptide di SPCHGBR@S/002607
the conserved epitope shared by those antigens. The
term"antibody" in its variogs grammtical forms is
used herein to refer to i munogl obulin nolecul es and
i mrunol ogi cally active portions of i nmmunogl obulin

s e P B o AL LR, s
. ant Lpding f ts" of
synefdifd AEfha oG Ao dRALRT) 19, 1 BT ant i body

nol ecul es are intact inmunogl obulin nol ecul es,
substantially intact imunogl obulin nolecul es and
Thust dueeedipg b iaofist abpeun of ﬁh&JFt&b@tbitmlvbmti@m tlegulieptdiaded the use of an
contain the paratope, including those portions known
inhibitortdfeacatytl-GeAFadstylHabdferdseab’ the, mewmHactime off (avinedicament for the
Ant i bodi es, their, production and use are well known in
treatygat e proplylpxis-pk ndogtion by képsidem difficilessi ng
Anti bodi es: A Laboratory Manual", Cold Spring Harbor
Laboratory Press, New York, 1998). As detailed in the

o EPRETERE S i B R U g oot
stategﬁcgh&%@e.i THES b tediheGtdbf ﬁ”'c}féirzmir"hﬁVﬁle B¢ tRRAHent which is

~sequenced and their conplementarity determning
desigieditotard, ARviate,defidvd @diessBhi the @?ﬁlgéd?tgmﬂ @?ﬁggﬁbﬁf 6r reduce the

are highly i munodom nant VH chain 1-3 ,
possibidRy [d? aontrdiRgHyordersdorhigltiliyctionsoh deomimam br Miinedh dody. Thus by
CDRs 1-3 (CDR-LI, CDR-L2 and CDR-L3). Thus, the B
the taymi lisayment" aist ngent bpihdiragienagrediscasseeartstitioes; dsawell as their
Vl—i chain conplenentarity determ ning regi ons (CDRs)
prophylgXiayi ng t he sequences of SEQ ID NGs: 2-4
respectively. In particular, the antibody or antigen
bi ndi ng fragnent thereof may have a VH chain having

; ey , . )
I 8y HERE A S IO s SR i B e, and i
may Gav@tiRnRqtaefidd ¥f SEQEIINO:gB.r egi ons (CDRs) 1-3 having

t he sequences of SEQ ID NOs: 17-19. In particular, the

anti body or antigen binding fragnent thereof may have

aVL chain having the sequence of SEQ ID NO 16. A

A widentangei of arhibborsy niaay begised evhishare stagadinc againsis theeagetyl-CoA
acendanuiEEcoln Ben e 250 -Eud R0 BoUY THaEA Mo a specific
sinaf) R e, R RIS iasg g et
e

Herein, a "Member of a Specific Binding Pair" is one of two different molecules, having
an area on the surface or in a cavity which specifically binds to and is thereby defined as
complementary with a particular spatial and polar organization of the other molecule. The
members of the specific binding pair are referred to as ligand and receptor (antiligand), sbp
member and sbp partner, sbp members or the like. These are usually members of an

immunological pair such as antigen-antibody, although the term does have a broader
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al t hough they (or other tags) may be consi dered

useful. Thus the anti body may e.g. additionally
w@ewpndBes a Hi s- Tag, for exanple a C-term nal PEBGCBa®s5/002607

The experinents bel ow have shown that not only is an

i nhi bitor of acetyl-CoA acet-ydt{ransferase effective on

its owmn in effecting treatnment of C ostridium

difficile infection, but it is also useful when used

N conjuncti.on with existin nti bi otjcs rticul .
meahfRerHbNIRRAIRE offich dpdiyaF hind BhtSe-eh 8 malR rgfitn DNA-protein,
and Heoykde synergistic results. Prelimnary experinental

results al so show that synergy is achieved with

metroni dazol e. Thus, the nedi cament nmay additionally

conprise at | east one of the group of antibiotics
Thugthesnkibitog mayeet amantibodywanaemyigen banding fragment thereof, and it may

met roni dazol e. Natural ly, nedical fornulations of the
be spraafie agaﬁnaw@ncplmpm@lypéan@ biyshe aepiida ofSBQ I ANOy47

acceptable carrier, diluent or excipient (Rem ngton's

Phar maceuti cal Sciences and US Pharmacopoei a, 1984,

s AP DR, P SRTRO  Oho B Bt Tori S5 hoe paptide having
the sggﬁéé{gztei o\?"eSqu HHPYER 47 as %%?#1 é&%n%c?ﬁr‘segéfﬁ% %@Q%e??&f‘ggtween various

I'ts own 1n erfrecting eat

ntigen9ahé ighheraretd idkslifigd | i i | i
e L D A0 eI IR AD LR (e ifierved epitope
shargdiby fthest amigehody conprising at | east one of the group

consisting: (i) VH chain conplenentarity determ ning

regions (CDRs) 1-3 having the sequences of SEQ I D NGs:

2-4 respectively; and (ii) VL chain conplenmentarity
The (fermy nHibeslyr el dt§s VRIORS )erammatigsl formds sesgdehewsin gp refer to

o Ao R e S oo
I |,b . h t.h

ol SEIBETSE SR s A N L5 e, s

mol&&ilés TR @y feeBLUNE 9N "3 nal'i‘inagflg g%%)ﬁ}cng"eo?ﬁﬁhﬁhﬁoglobulin

acid nol ecul e may be isol ated and/ I ed.
molgpalds, cul ar, the nucleic acid nol ecule may have the
sequence of SEQ ID NO 46. Al so provided according to
the present invention is the use of an inhibitor of
acetyl - CoA acetyltransferase and vanconycin in the
ustatiye aritbady replegules areimiasitmmgmoghebylinopriacaldss swstantially intact

S G, LGS SO O et
osi . f aeci T i ,
o o AR O WP, o
t Xhti | r | |
B e AT By SRR, 65w,
and Bhis) D.e90ihg Ariiboviier i Bibctatobe Mawalt Cold 886hg Marbor Laboratory

i nfection, particularly vanconycin
Press, New York, 1998).

As detailed in the experiments below, the variable heavy (VH) and variable light (VL)
chains of antibodies produced by patients infected with C.difficile have been cloned and
sequenced and their complementarity determining regions (CDRs) identified. This has

shown that there are highly immunodominant VH chain CDRs 1-3 (CDR-H1, CDR-H2
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resistant E.faeciuminfection. Prelimnary experinents
have al so shown that synergy is also observed in the

wo ewavomed of E. faecalis infection. The acetylPQ06B2005/002607
acetyltransferase may be from dostridiumdifficile.
The inhibitor may be an antiljody or an antigen binding
fragnment thereof, and it may be specific against an
epi tope di spl ayed by the peptide having the sequence

I L AT AS Wi th e t res

and CORCHR sibd et e Miao i b (BRRE R 2 CRyfare TPR-L2 and
CDH—E@?.GOf may have VH chain conpl enmentarity determ ning

regi ons (CDRs) 1-3 having the sequences of SEQ I D NGs:

2-4 respectively. The anti body or antigen binding

fragnent thereof VH chain nmay have the sequence of SEQ
Thus, DiléO antibodhie oananthgsty tsindmgt ifeemditndhergof rragyentive VH chain

t hereof may have VL chain conplenmentarity determ ning

complegicotasity deRemining régionh(CIPRe) b-Sdasiies theofeqBardsMNEEQ ID NOs:

17-19. The ant.ibody or antjgen bjnding. .fragnment
2-4 r??@PE&?lVLﬁ‘cW’é’Pﬁu%ﬁhﬁ avabedycorigsh dinding SRgment fioreof may have
..The antibody or antd .pdi.ng fragnent thereof
av}ﬂrgl}alﬂé\%lqgn%lesqg H%r}?@eorgdilg@gab#]@ql\llo 4 1. \Were the
present invention is concerned with the provision of
medi canents containing two or nore active ingredients
Simildity, @%aeRBod{drDAM bifdindfrkBinhi Gherebl kY SRAY VL chain
i nvention al so provi des conbi hed preparations
comysienpniasitndeteunimiag kégiend (UDRE) Atisvik®thessequPhess of SEQ ID NOs:
t wo- pack preparations nay be provided. Thus al so
17-19rlopadeehlar theraitibgdy or antegqurbssding fragvesmt tlemedfsmay have a VL chain
.conbi ned preparation for the treatnent of infection by
havigg Bierseayerss of $PERAD MO chprising: (i) an inhibitor of
acetyl - CoA acetyltransferase; and (ii) at |east one of
the group of antibiotics consisting: gentam cin,

> ' . oVl i
A syNBRBCTIGHA A AOLEL Rl LSRR AR 8 g, gyt s e
antibbBY HBCRALURE EaRENEELP SE@H? NIGOLC USHeAR A0S detailed below having
conpri'sing: (i) an inhibitor of acetyl-CoA
SEQADeNY: v ailsf erapsesandN{teimind ABCRpy/fida CHiéeminal His-Tag. The tags
Ent er ococcusfaeci um or Enterococcusfaecalis may be
are ugafid doy ekpenmsntl putposth dup aes ennedessaytfon theatleoapeutic antibody,
ends to nethods of treatnment of patients. Thus al so

ex
althoygiavﬁhséo(oaé%b@rdtaﬁg) it he conaisdernd nerfuhtllsls the antibody may e.g.
additgrg"rgalﬁg/dcocl)l];prtisreee';Jl H}quag? I"orI er)](];ren% ¢ g%-?élnn(ljnglsl&{sl- ellgu.m

The experiments below have shown that not only is an inhibitor of acetyl-CoA
acetyltransferase effective on its own in effecting treatment of Clostridium difficile
infection, but it is also useful when used in conjunction with existing antibiotics,
particularly gentamicin and vancomycin, and that such use can provide synergistic results.

Preliminary experimental results also show that synergy is achieved with metronidazole.

Thus, the medicament may additionally comprise at least one of the group of antibiotics

consisting: gentamicin, vancomycin and metronidazole.
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difficile, conprising admnistering a therapeutically

effective quantity of an inhibitor of acetyl-CoA
wae@bpbue@nsf erase to a patient in need of saneCT/GB2005/002607

nmet hod may additionally conprise adm nistering a

therapeutically effective qugntity of at |east one of

the group of antibiotics consisting: gentamcin,

vancomyci n and netroni dazol e. Al so provided according

to the present invention is a.nmethod of treat.nment. of .
Naturallp oREA ] IRl dhs ) datiarer el SRVAICSR 1Bt LB pBhamaceutically

f al i C risin 1. 1Y LOG ' .
ecoegfRERArTgn GHTREL B e i Rk ARERAS phEREHLH IR ges and US

- a r i : 0 A€ NT T

P sl Y st A0 oS MUiRd States
PhanﬁWQ,iISB&SI%WSBOTUﬁ invention will be further

apparent fromthe followi ng description, which show,

by way of exanple only, forns of treatnent of

C.difficile and E faeciuminfection. Experiments In the

As detejled iab@nc,salbi;}lﬁmtomogwﬂtﬂeﬁlpé\ mylmggyfeh@g dtastive on its own in
B L —
e S o S P 2L RO B e group

Consggﬁg.trometry used to determine a putative parti al

seqdence for the isolated protein. Searching of
C. di ffpyl | evagRARInCcoresleRRaRTit) detdtBiifMeSeb RV CDRY 183 having
possi bl & candi date matchi ng sequence. A conparison of
t he candi datle: $equiehiédsaifl SEQ épuNse iddrspedtivetly;eandunber
of honol ogous proteins which are classified as )
acet yl (iQoA ¥ethidinrcomyilemastarity Wetsirasainggagipne {CEHRS) 1-3 having
confirnms it as a menber t famly. The cl osest
match is NPE@W“?@&B%QQ&%@%%&?M obut yl i cum
whi ch showed a 68% honol ogy over 391 ami no aci ds.
Cl oni ng, expression and purification of the candi date

As atidy ﬁier\/ﬁac\ﬁﬁ%rl?%x%g &%?&%:ﬂle\@ﬁg&ghcg O @%gfn]{) Z\ﬂ%J ¥ ML ChSin may have

syntheti ¢ an urthér experi ave shown
the sédgx%hcé BESRO ITPRRY: FRahE hhfibdAAshal 8 ehGedubhdecd ! SEQ ID NO: 41.
acetyl - CoA acetyltransferase (thiolase) shows synergy
W th vanconycin and gentamcin in treating C.difficile
infections. Prelimnary experiments also show that o
Alsogyneidgy is amuzileio abil mokhcaleeoding Homeuahoan aatrdy. The nucleic acid

Experiments al so show synergy between the synthetjc
molegnf% %M)beaﬁé?ﬁ\l? aBHPE PHIIfiRdy ﬁbp@lﬁl@aﬁ\&em@ r&fc¥vaﬁ@kﬁwl¢pule may
resi stant E.f i Prelim nary experinments (not
havegﬁ%muegpggfiSi‘gfif;{&Oﬁﬁ.er gy between the synthetic
anti body and vanconycin in the treatnent of E.faecalis
infection. Unless stated otherw se, all procedures

AlsoWR5$dRE bE QIR teSthe PreseANHFEsiof & BEQIs8 ofAfl inhibitor of acetyl-CoA

acetyltransferase and vancomycin in the manufacture of a medicament for the prophylaxis

or treatment of infection by Enterococcus faecium, or Enterococcus faecalis, particularly

vancomycin resistant Enterococcus faecium.

The experiments below show that not only does the use of an inhibitor of acetyl-CoA

acetyltransferase and vancomycin result in synergistic therapy of C.difficile infection, but
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foll owi ng manufacturer's instructions where
applicable. Standard protocols for various techniques
wo pbiei4ng PCR, nol ecul ar cl oni ng, mani pul at i oPCEG$2005/002607
sequenci ng, the manufacture of antibodies, epitope
mappi ng and m not ope design,9cell culturing and phage
di spl ay, are described in texts such as MPherson, M.
et al. (1991, PCR A practical approach, Oxford
Uni versi.ty Press

it alsQpIoSs 4h SPORTEGC SN9raBbIL SFFeHAR Jafeotion) oGty vancomyein
resis gy A R G Prer a0 HerinhlE iy A e ey i also

o r, F. et al (1977, PNAS
obse%g‘?@gzelgggmgfygf ?4’%%@%%& ogfl' E. and Lane, D.
("Using Antibodies: A Laboratory Manual", Cold Spring
Har bor Laboratory Press, New York, 1998), Jung, G and
The Recl-GhAkicagdtranste@se (B9 frong€lest ithimm diffitile.Ed.
Eng., 31; 367-486), Harris, MA and Rae, LF.
("Ceneral Techniques of Cell Culture", 1997, Canbridge

The ipBiiarauts e prBbORS o A EHSFACH Y baReaton: CRsieob g it may be
specific gg?in\i%%%?eﬁi;cg%i\giéﬁ‘]”fg9%%%8é§t_¥dedi%g@§eds§e%%n€é §F8EQ ID NO:

47 equi pnent useful in, anongst others, the nethods
" detailed herein are available fromthe |ikes of
Amer sham (www. amer sham co. uk), Boehri nger Mannhei m
(www. boehringer-ingeltheimcom, Contech
As withvethed aspeesiofthepresanimyystiguwvihe gatibsdss ocamjigen binding fragment
MIlipore (ww.mllipore.con, Novagen

there¢ {ay rha_va cbaim) qonmlﬁmentagilméﬂe peagkonre(GBRsk brf) having the
sequgl{/]g‘aﬁ%,_ C,Slﬁa@é\é’;/\gyg]%;] %Eg%égﬁg :qﬂwj lg)e{r glgtgt?pé(}yo% antigegnbinding fragment
there%’m%.l ét‘%g?ﬁg}é ﬁr@{’% ﬂﬁﬁ%@r‘ﬁ@@%‘bﬁ@ﬁ:@p g?f dach of the

references di scussed herein, including the references
cited therein, are herein incorporated by reference in
The Ah@dddyesrt Aﬂt@g)ﬁ;biﬁhﬁfgefrag?%@: thefe®f BABeA VIS a$n 86@Rplementarity
given"for publications, these are the PubMed
deterntigittg tégiahs (CDREYbBAshalihgtht adquenceherfi DyQt He NISs: 17-19. The
Nat i onal Library of Medicine, fromwhich full
antibbip ot enfiggrhbiodingf foagraentdheranidV bishaiamay theve grecsequence of SEQ ID
publication is available at ww. ncbi.nl mnih.gov. This
NO:dan al so provi de direct access to electronic copies of
the conplete publications, particularly in the case of
e.g. PNAS, JBC and MBC publicati ons. Sequence honol ogy

The iy AEL8E B BRI Babf, RLASTEI0ALER LIpeieesesEt ip No:
41. 174(2):247-50; PM D: 10339815) at the National Center
" for Biotechnology Information, USA
(www. ncbi . nl mnih.gov) with default paraneters.

I dentifying dom nant VH and VL antibody sequences from
Whepathegneserit nfieuttios iicohcerned with the provision of medicaments containing

two or more active ingredients (for example antibody and an antibiotic), the present
invention also provides combined preparations comprising such active ingredients. For

example, two-pack preparations may be provided.
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C.difficile In order to identify anti body sequences
frompatients with C.difficile infections and
waledoenoidne t he dom nant anti body sequences, PCT/GB2005/002607

particul arly CDR sequences, the nethods detailed in WO
03/ 052416 were used. B cel Isjgproduci ng anti bodi es were
identified, sequenced of and anal ysed, using the
foll owi ng basic steps (see WO 03/052416): (1)
I solatian of VH . and/or VL coding r.egi.ons from .

Thus. 186 raide oescrdiis ooheResent PREPURT 45 A copiBaedPrapATasipn for the

weathigfie BEEHHERy GG Qe Bioisite | o no aci a

sequenggs. (aﬂ)inl'ﬁ’b%?%}“hg&;@&%@%ﬁ%ﬁé&- ghd!co -

i ncorporation nto the database ( Det'ecti on of

doni nayyi) CDRt §ehdtasmyvartkihice gicHps of Nan¥itiGiiey @b?élbting: gentamicin,

repertoire. (6) Construction and Production o

t her apeut i ¢ vaprcanptinaand artionadtizede.f r om domi nant

ant i body sequences. Fragnments of antibodies were
sequenced fromfour infected patients (DA, D02, D03

and ).. Heavy Chain (CDHn | was the t co I
Alsoaareﬁf%ﬁg ARQRBEh W?H?Sﬁ%tf%foé.tg? f1eREneTE Qfqmectin by Lntérococcus
{éati eﬁtts.ﬂ [t wa idzlntif' ed .from anal ysis of the CDR3
Jaecugy HMELO9C5 Y FAACHE S CURPTHBEY VH chai ns. 226/ 101 1

(22. 4%\ of : [ LEE Al LWEdlcile knfected
patien ! ha%h:f ﬁ@‘%@ﬁ%’%@%ﬁ‘eﬁ%& {%B%{ek&e, glé ow) .
COH  weg) f oyRfdcdAydi@. present in three quarters of
patients. Its CDR% sequence appeared in 184/318
(57.9% of the clones frompatient DA ; in D03 it
appeared in 40/ 2915%13. 7% of the clones; and in D04

The Eutexppewauedadaivm/@Intemcgogusofaecilés whayhesanThmyeostesistant.
comon full VH sequence is SEQID NO 1. Wthin this
VH chai n sequence, the CDR (conplenentarity

e SRy S S SHRUARD S R B Bt T o provideo
| Vi i fi | . . 7.

scocl SRARTHS BERERNERSIRLS ! AERUY L e aLe o RGBT gporidion

difiGRY %Sﬁ%gisﬁ%aﬂﬂ%ifﬂ@iné)a’ th@ﬁabeﬁt’i@dﬂgé%‘f%dgviﬁ&da%%i_t}i of an inhibitor of

patie CDR3 sequences are
acetyl-CoA acetyltransferase to a patient in need of same. The method may additionally

comprise administering a therapeutically effective quantity of at least one of the group of

antibiotics consisting: gentamicin, vancomycin and metronidazole.

Also provided accérding to the present invention is a method of treatment of infection by
Enterococcus faecium or Enterococcus faecalis, comprising administering a
therapeutically effective quantity of:

(1) an inhibitor of acetyl-CoA acetyltransferase; and

(i1))  vancomycin

to a patient in need of same.

The Enterococcus faecium may be vancomycin resistant.



Li ght Chain (CDLD The Iight chain for H LI was derived

froma clone with the nost common CDR3 sequence from
w@2@i063426 | e i nfected patients. CDLI was preserPtT/GB2005/002607

patient DA at a frequency of 84/251 (33.5% . The nost

common VL sequence contai ni-ng 4 his CDR3 sequence was

SEQ ID NGO 16. Wthin this VL chain sequence, the CDR

(conpl enentarity determ ning regi on) sequences are as

rhe g St e s TR g by v
of exabAT Bhlyolhs GHRhRRIVBRECA Al il EREABRARE: |

patients. The CDR3 sequences are SEQ I D NGs: 20-40.
Construction and C oning of Antibody H LI The
synthetic antibody H LI was constructed as foll ows:
CDH and CDLI were separately PCR anplified fromthe
sequenci ng vector and cloned into cloning vector
pGEM T easy (Pronega Corporation) to facilitate DNA
sequencing. For this 3 ng PCR product was prepared for
restriction using Q Aquick PCR purification spin
colums (Q agen, UK) according to the manufacturers
instructions. DNA was eluted fromthe spin colum in
40 mL buffer EB. Purified PCR product (2 nL) was m xed
with 1 nL pGEM T easy vector, 6 nL water and 1 nL DNA
ligase and the m xture ligated for 1 h at room
tenperature. Ligations were then transforned into

el ectroconpetent E. coli TA cells (Stratagene) by

el ectroporation, and plated out onto agar plates
containing Ampicillin 100 mg mM 1 IPTG (100 mV) and
X-gal (0.006 %wv). Colonies were allowd to grow
overnight at 37 0C and then stored at 4 C. Reconbi nant
colonies are identified as white colonies on this
nmedi a. This gave an anti body having the genera
structure: S Tag - CDH - Linker - CDLI - His Tag with
the am no acid sequence of SEQID NO 4 1 with an
N-term nal S-Tag and a Cterm nal Hi s-Tag.
Identification of the target for Antibody H LI -
Acetyl - CoA acetyltransferase (Thiol ase)
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Mat erial s and nmet hodsSanpl e preparation: C ostridium
difficile cells (NCTC 11204) grown on bl ood agar
w@b@bmees4ser e suspended in 10 mM of PBS ( phosphetEGB2005/002607

buffered saline) and sonicated for 5 x 1 mnute on
ice. The cell lysate was cenf2ifuged at 13000 rpm for
5 mnutes and 300 m of the supernatant was
precipitated in 20 nL 10 %trichl oroacetic acid and 20
mM DTT (dithiothreitol) i I etone for 45
m nutes. The proteins \/\El@p%ggg%%sced by centrifugation
and the pellet was washed three tines with cold
acetone containing 20 mM DIT. 2D-gel el ectrophoresis:

In thhexpedinehts bebheta yashelic aptivedy has 1R @nkehYREALSSY the most
'solution (7 Murea, 2 Mthiourea, 3% (wWv) CHAPS,

pred ot \id and pfe antibdiyueqirenosa fiemn) patichtslinfedted wiiht &, diffteile. Using
sanme solution for isoelectric focusing. |soelectric

this syaihstia enigodye anoantigenuwian gselaesoand porifiedeand Ridgirospray mass
System i}l na/itr(fegen Ltd, Car]sbad,. CA, USA) Oﬁ)\éer a .
specHOmehaard i deleigaingrd uiagive7PEkpl eduencectos therisalatl protein.
S P T e 8 B L e cacidr
i P SOHBALEES e BRA ESIIDe ey, enitid
numBePo8 hnesiekous phbteis V\)JhﬁMﬁsare G126 PR HRBAETH A RIS ltransferase

in water) containing 65 DIT and then in"the sane
(thiddadel) emzgnrs and o fhids irdsi ©doanedraot that ffamilgndihkesloddst match is
m nutes. The second di nensi on separation was carri ed
NP_343 T6e v lepégdium acetaliitelicton,sThishsheWsdarGMbREnology over 391
. buf f,&r ﬁ(él nvi trogen_ Ltd, Carlsbad, CA USA). The )
aminoy aies- (dONBEeCHITaTRY #1d Beriieation efthe candidatepiotein gave a protein

o T b T o 55 e shown

. . A . ' ' I {
e EFBGAPSpAifC b OB S TOA AL bl 628 shows
synef@pkvitd Vinddthydih @ dHehtariid RPH¥atine T/ FH TR IS, PRelimi
ynehBl it Vi iy cih S8 eriariiol B fkatifly A an feMnk, PReliminary
expeaimiéio disochojuthat eghangy bahalkss deraflisedpeit xidastdazole.
(Santa CruzBi ot echnol ogi es) was used, diluted at a
ratio of 1:500 with 0.1% Tween20 in 10 nM PBS5 to
After washing with 0. 1% Tween20 in

detect hound H LI. [ ..
Equmlﬁmsg@ shsv 15y Beraxeetwes thspamtheti hantmdy @by ategmycin in the

bi osci.ences, Littl.e | f ont K),. .To visualise
treatpleRL f Sopey G TaFIE ADbAYEC - BERIMBIE) FRPGLnERs Petshown) also
L i di AR ' ted for .1
nci UL 55 TGRSR B st of
E faédul%Qnfe¥iBBS. Anti |1 gG antibody conjugated with horse

radi sh peroxidase (for ECL) or al kaline phosphatase

(Sigma) where the nenbrane was devel oped using

Si gmaFast (RTM
Unless stated otherwise, all procedures were performed using standard protocols and
following manufacturer's instructions where applicable. Standard protocols for various
techniques including PCR, molecular cloning, manipulation and sequencing, the
manufacture of antibodies, epitope mapping and mimotope design, cell culturing and
phage display, are described in texts such as McPherson, M.J. et al. (1991, PCR: A

practical approach, Oxford University Press, Oxford), Sambrook, J. et al. (1989, Molecular



10

15

20

25

5- br ono- 4- chl oro- 3-i ndol yl phosphate/nitro bl ue
tetrazoliumtablets (Sigm) was used.

WER@®enoepr ay- nass spectronmetry: Protei n bandsPOT/GBp@EH02607
cut out fromthe gel were washed in 25 mM ammoni um
bi carbonate for 10 m nutes abh3l-dehydrated using 25 nM
amoni um bi car bonat e: acetonitrile 1:2 for 15 m nutes.
After repeating the wash wi th amoni um bi carbonat e and

e i e e.ge i eces were dri.ed do
clonf g BN Rily Cold S HoRhE To i G WP 1650, Fruymb and
/ i M Liym Li hoin ¥ '
D553, A% AL VUL RERRMSH k! TRENES, BRIl . D
Glow)Bingef, % @97 PNADUSH P2 e5465 5389t RwKFERind Lane,
the gel pieces wet during digestion. The sanples were
D. ("tGispesAatibddies:4A baboratarydaidial'Q Codd Sptihg Hagbér Idetoratory Press, New

extracted for 15 m nutes by addi ng 80 m acetonitrile.
YorkyH&98 )i Jungftasnd Reek-SidkangearnA{5 gJ98avAngew: Chenl. Int, Fd. Eng., 31:

367-B80hgHlesrisy Bz p ] AR ¢ meyelahe b gmet Grll Rgiture”, 1997,
Carieils "RoBerii s, dSBNMS RS 1T ERFER ifiadlgy of Peptices and

] . tl 2 | 2 . .
Protif e b SR MASENT (hde KT B A AR T T MeCaftng» Academic
Pres¥Bhc, HERT ISBN0OROAOE3g0ng).ant i gen on the 2D gel. Two

bl ots where conpared, one using the serumfromthe

pati ent whose nost abundant anti body was the tenpl ate

for H LI and one using the expressed and purified
Reaggnts anBoecwipmentaseivl theamangstpoidicss, rthe poethodkhelesaiteel herein are

Jprotein was _antigenic jn four patients who _had )
avaifableofems 1 i @t AMPHGRAN dvevy @SS icodike Boehringer Mannheim

| spl ati on of rget protein, using a,olu net.hod
(wwpibeeineer SeeistBrecBi £ 1CINEEH o ERPUG PYCHRFRI as Genosys
' 0 o ted:. Cdiffici
(oS oy Pt Bt re CH fRORTE IOV Gfupypovagen.com),
n e ;
P (VoA Bt g OBl A AR i, Promegs
(wwogbronfiga pens| Qlagsagwoenidiadangein), Sigm&gmwak.sifendBldrich.com) and
centrifuge at 5000 rpmfor 20 mnutes to pellet the
Stratggénes(vawwy . sthasagaid.cqe).| et was washed once with PBS and

re-centrifuged as above. The washed cell pellet was
resuspended in PBS and stored at -20 C until further

use, A 2.m .aljquot .of the,frozen cel.l su nsi.on S )
The £RR(Galr GHERLERE MeriSiuancs® dsonecd bRy MENAg e redsregoes cited
t [7i- t .t nd the
orET AR B S Ad BURSAER RO e
guani di ne-HCO pH 8.0. The guani di ne extracted protein
was clarified by centrifugation at 45000 rpmon a
Whelge ¢RIVEID L GeFldbhded humbent dref gigen ffor phblieatfond! teQffe the PubMed

.. The supernatant was dialysed at roomtenperature
identifjaatnet nuimbers aliovatedtol themelsy tife US National Library of Medicine, from

which full bibliographic information and abstract for each publication is available at
www.ncbi.nlm.nih.gov. This can also provide direct access to electronic copies of the

complete publications, particularly in the case of e.g. PNAS, JBC and MBC publications.
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20 raM sodi um car bonate buffer pH 9.5 to exchange the

extracted protein into a conpatible buffer for the
wWa\R0noLI4nk (supplied by Perbio) colum. 2 nl oPCEHOBRIE02607

anti body solution (~2 ng/m ) in 20 nmM sodi um car bonat e

pH 9.5 was covalently coupl-gdi to the Am noLi nk resin

equilibrated with 20 mM sodi um carbonate pH 9.5 in a

prepacked 2 mM colum follow ng the manufacturer's

Sequgii PRI sietined e fiet ASH 2gerdt (Tanisnya TA et al,
FEMEOUHEPLIL AR YRS L PRLTITO, IAGHBEA ML B Natonl
cent&a%fﬂ%B%ghBroggg I foR@iafi8h Uns M &\bwja@nmi.rﬂfn ﬁﬁ.wge\ﬁvith default

sodi um car bona buffer pH 9.5 and the bound an
pararﬁbﬂeﬁgd by applying 8 m of 0.1Ml ycine buffer pH

2.5-3.0. The eluted protein was neutralised with 1M

Tris pH 9.0 prior to concentration on an Amicon 15 m

concentrator adaptor to -2tQO m . This concentrated,
il @ | FOIARAG i a1, y d 29002 S\a 3 b1 (A

. ,-AGE nd Vi sual isedby Coorrai Bl e st ai ni ng.
——ﬁﬁc-dl EH LI interacting protein band was then identified

In oty {8 eRS o REl SAERM GRS Pefnf Wi L iflfigeontections and
detert?rggg gﬁ%ﬁoﬁ:iﬁaﬁ%‘@fody I’é%ﬂﬁ@ﬁceﬁl?gastﬁ gested D s%t?ueﬁc&,ttﬂe methods

he sanpl es”were anal’ysed using nan
detaiflde it VPOP0HVSLY e éref hdedhB FBHS F’@@fdiﬁ@ netibbdiedhiete identified,
gave the sequence of SEQ ID NO 42. The sane peptide
sequavacedfafiand analytskd, wsinp klesdlloovmg asi2 Btepsl (sex PeOi 03203 211 6):
as fromthe protein isolated using the col um based
net hod(1)Sealsohiting efhéHansker Vhiceding regiasis|feory sivonlstory B cells of
usi ng BLAST, search at the Sanger Institute
(www. sanger NRanpaliesSect s/ C difficile/) gives SEQ ID
NO 43,as aqmtch.. Theoreti.cal  pi: 5. 74 cul ar .
we! ght Dz 4B 5pinl BRI e e VEFEHBR YL repertoires.
| ocati of ljelﬁﬁ'nﬁ : e -DW : :
mol eculdr wei ght f&%&%gw&%}r‘}%{’ gfgylggﬁ gﬁléhgug‘“él Faghees
Usi ng the PEREALHLISEACEI fodbnsShQilidd NHcofsorafioR into the database
protein-protein NCBI BLAST search at
waww. nclf). nl Desdtiog @f/dBinAsdnt DR fisamauwlork segivhngsVH and/or VL
reveals high simlarity to
acet yl - CoA- seperipiiner ansf er ase (thi ol ase) accession
nunmber NP 349376 with 68% i dentit ver 391 am ng, o
_aci ds. (@ onfegstrctionand Sroduction %\%@@gﬂwﬁﬁg@@%@@aﬁbﬁnﬂbodws
cl oni ng and_.expr.ession in.E.coli the sequence encodi ng
the acet yl - GOR SEBLYIY ARNEPLY SESREES POR anpl i 11 ed
directly fromC. difficile genom c DNA and prepared
usi ng DNeasy spin colums (Q agen) according to the

FragiRit Fentib8dies wehs bédieht&Nfrom four infected patients (D01, D02, D03 and
D04).

Heavy Chain (CDH1)

CDH1 was the most commonly occurring VH chain from the C.difficile infected patients.
It was identified from analysis of the CDR3 sequences from patient antibody VH chains.

226/1011 (22.4%) of cloned antibodies from C.difficile infected patients had the same
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PCR prinmers used were identified and desi gned by
direct conparison with the C.difficile genom c DNA

W@ ewamosaes encodi ng t he candi date match for thePCT/GB2005/002607
acetyl - CoA acetyltransferase, and are SEQ I D NGs: 44
and 45, synthesized by Sl GV 3Genosys. Anplification was
carried out using Taq DNA pol ynerase (Invitrogen)
all owing direct |igation-independent cloning into the

XPressi o ct.ar A nvitrko +.addi ng .a
CORE RaFhaPY R He hBIEgs S TS el dmsSEnde fl three quarters of
. _Ace a f : .
patief Y TR A5 HOAARLE Ry MVRT 00 20 Skt 1,
in DS aﬁ}?@a‘ﬂéd R AB91 (13 7% BEHRWNERES ARDiSHOA aﬂhgﬁ@ﬁle@m 2/252 (0.8%)
(I'nvitrogen) and reconbinants were identifieéed using
of th&boneAGEh@ntbst svmnl fillt VEDsagaeng: & SBQJT Nanl1.
anti-Hi s-tag peroxi dase-conjugate anti body (SI GW).
The resulting plasmd is referred to herein as
. pThioll. Expression and purification of the acetyl-CoA
Withgeihis) VH eheét saquences die & (cenplenentgrtiodetermpinggiegion) gequences
t%gi ?I ase fusion protein, E. coli strain TOPI O (pThioll)
are a§£QW&wn to | ate exponential phase (OD600 1.0 at 37

0C wi tg:[g%_qﬂ]ggagg(fﬁgﬁ@n} and protein expression was

i nduce on of “Arabi nose to a final
concenirskippn of S@q&%mggr a further 240 m nutes
growt h, bacteria were harvested by centrifugation (500
g, 10 OgpRiES 4 SE@IU NOe4pel | et was resuspended in
lysis buffer (6 M Guani di ne Hydrochl oride, 50 n
Tris-HO pH 8) at 1/20 the starting volunme and

solubilized by mxing for 1 hour_at room tenperature.
Homplngy sgpraheshees idgntified sevenshadberdyDR 3fsgauenrges with greater than 70%

oS RS LTSRS SR ASTRE ! ST 5 e The

pi n-prep N - N fel  owi ng the manufacturer's
CDlﬂ%nsselq}lg%ﬁ%oaﬁgsﬁméﬁ%@gg%l\%ﬁs washed three tinmes with
600 mM of lysis buffer followed by three washes with
600 m of wash buffer 1 (8 MUrea, 50 nM Tris/HC pH
Ligh&)Cl?dlﬂ@Ef)ti mes with 600 m of wash buffer 2 (8 M
Urea, 50 MM TrisHC pH 8, 25 nmM | m dazole). The
The Iifls-cham for Biil€il nwasedersied tfieman & ichmetvigh tel most contrhorl CDRA sequence
of elution buffer (8 MUrea, 50 mM Tris/HCO pH 8, 250
fromnfdifficdazofesfed pateerds.u Gl stasppigeentrie medicat %&idatwan@quency of
fr i_ons pool ed, Sanpl es_were anal ysed.by SDS: :
84125034 -é%mfb%mt W@ﬂ?%i’h%qquen%e%n%w%Fhlﬁgfgﬁwence was
t eraseC oned and purified acetyl - CoA acetyl
SEQtlﬁf;\ﬁ@'glr(’gse was mxed 1:1 with | oading buffer and DIT
and put on heating block at 90 C for 5 mnutes. 5-1 5
m was separated for 35 mnutes on a 10% Bi sTri s gel
Withih fhis VIOGRM sdépiehce, MEAOR (YompReefitdif} ddtelhibif region) sequences
(I'nvitrogen). The proteins were transblotted onto
are akfulléwel on PVDF nenbrane (Invitrogen Ltd, Carl sbad,
CA, USA) and blocked in 5% skimed mlk in 0.1%
Tween2@DR-I1D mviSBEEIPAYO1 1hour. The nenbrane was

i ncubated with H LI 1; 10 _(concentration
appr oxiGrRRdL3 40@5%%#11703 ?8

CDR-L3  SEQIDNO: 19
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in 0.1% Tween20 in 10 nM PBS for 1 hour. Washed three
times for 5 mnutes with 0.1% Tween20 in 10 nM PBS and

wa b@e/odaewbat ed for one hour with S protei n HRRCT/GB2005/002607
conj ugat e (Novagen) at 1:1000. The bl ot was devel oped
usi ng Si gna- Fast DAB stain_-gagd shows a strong response
to the thiolase band | ocated just under the 50 kD
mar ker. Therefore, antibody frompatients with

Homglogy GPaEha L et R r ot &y RERBTCES Sl BEalFT than 70%
o SRS AR E AL EUMAGIC ok BAMBe 24 SORRequnces

EOQ paibki ¢hlap acetyl - CoA acetyl transferase. Therefore,
S QC. gl”?fgl cile acetyl -CoA acetyl transferase is a strong

antigen and antibody H LI is useful in binding it.
Conserved epitope There are three consecutive enzynes

Constmctibe abd Gloninctoeft AntibhedypHdldci ng pat hway of

G ostridium acetobutylicumwhich are al so present on

The syrthetiosntibeidyrHdiLAf wep | eonshpetedsaimdollawes & MY eansk DL were
separgiii ok AHE e dioHa The SRIRSTSHES Vo Gl riPReq Gitd oting veotor
pGERbY fRiorite ol g B Hhae Fhiays B aRBypaRhis 3 ne PCR
prod%%ﬁ\'i/gse %};‘%{%ﬁ‘é& givg ?%sgflgtfljgtﬁ’gls%‘fg‘ i@%ﬁlgt'alhi’c PR PUA¥Rati&YIsBh columns

d at i ol ase (accessi on

(Qia%éﬂ'f@ﬂ() &%&ﬁﬁﬁ% toMHeGRamFa B Mstiubti6hP DMASRas eluted from the spin
accessi on nuber P45361) residues 5-8, and this

columnn s etOvield baéfgu ERC @urrisieSPQR. Product &7 pLEmtas moixed swith 1 pL pGEM-T
faeciumand Costridiumdi fficile conbination dru? M C
Q@

easy Peetoss §ayl. Praspraand I ol PRéAJigpsniaadsthaenixtegligatedifamk b at room

tempggqc?‘rw!ﬁil.J Qé%@s?%gﬁgﬁéﬁég%gﬁg%ﬁ%tg:e?eg:zgqqzlgg]\fgeetesnltI%gl coli TG1 cells

(o) b aordAE AL e GBS soopipag Ampicitin 10

ng nﬂgc?"fjﬂ} 0p° %%prj@.b@@y%( W@@@c&oﬂieww&eaaﬂ&;«@a to grow
of rdtions and ¢

4 concen or "vanconyci entam ci n and

overtighCANRNC T 1d 188 siwéd il 4-PC. RBSorhBinah8toldhicdaidientified as white
vancomycin and gentamcin were made in dH2O, H LI was

colonivs bhahisynedibut ed in Formul ati on Buffer (In 100 m:
3.484 g Arginine (200 mM, 3.006 g Urea (0.5 M, pH
9.5). Subsequent dilutions were nade in the
appropri a or the organi sm bei ng used.

X e growt h di um
This gage ag@HFEO%Lév@gaggaevﬁagﬁtﬂmfeé at -20 0C and
t ha aon the of use. ntrati were tw
t hegfi‘%l‘?% c—oncgﬁﬁllat i on r%%ﬁg%gﬁd. 1. @g%ilum_ S rag
Preparation .
with the amino acid sequence of SEQ ID NO: 41 with an N-terminal S-Tag and a C-

terminal His-Tag.

Identification of the target for Antibody H1L1 - Acetyl-CoA acetyltransferase
(Thiolase)

Materials and methods
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E. faeci um Medi um - Cati on-adjusted Miell er Hi nton
Broth (NCCLS M/- 6A): To 1 litre Miueller H nton Broth

W@ aeb@342dHB), 2 m of 10 ng/m Cad 2 and 500pPeri/G82002002607
mg/m MgCAl 2 were added C.difficile Medium- (1)
Suppl enmented Brucella BrothI/NCCLS M 1-A5): To 900 ni
Brucella Broth powder (SIGW), 1m Hemn (5 ng/m) and
ImM Vitamin K ( 1 ng/m) were added. Post autocl aving

Sam]#é)?rérﬂaréﬁ/%fd horse bl ood (5% was added. (2)

ef niorced clostridial nmedium (RCM was prepared

Clostﬁ@?%% (ﬁfgzzk Qell§ glxm‘m@i P@Oﬁrgﬁbﬁ/nl diFbloedtd f]PIaté’sfiwerel duspended in
C Pl ate Preparation - e 1l Dru

10 mM @rﬁlPIBS r(phcbsphate laefredrsaline) @hd sehicaed dens kalt mdmute angeae The cell
0.0625 ng/m to 512 ng/m) In a U-shaéged 96 wel |
lysatariveasoeingm 81geH d300w e fored meiguiaseandc 3R evhtof. ahe @np@matant was
vanconycin or gentam cin (50 m ) is added | ef
precipiged eyl e Blorpaketracih andperah] DA (dishigthreitol) in cold
eat ed

acetopf, S pEy gy s Ve chereed by b EREaien apd hrepellet was
wash@d (HBRHARCKRL ol cfore bduninfill A0S BIIAS) o

m) is added down the columms. Tw ce the required
concentration is added down the first colum. This was
2D-gekgleatrephdrosist he ot her col uims noving al ong the plate
(left to right) 2-fold decreasing concentrations of
The pbtelin pel‘]’dt@vasahxssodtvﬂdumanmlet wfhy didtmmlsolttoonf (7l veed, vl thiourea,
contains 100 ml of growth nmedium on] yContinuin

3% (WONAHAPS: D 9R3 obropssrg LhIHe imeatsahaniibytad waffthe same solution
for iRRleeBiq T It SOl Tie TBGHRBR LT PO WBR oy oo Runner

d 0
(RN R BRAGeeRE RN, MRTLES RTYerS %ﬁhewﬂ range of 3-10
T I
(o EPESSUES TR VOGP AR BERRAY S BERLAL . Pric
to thevsteohy digsispendepgation ahe %ﬂ?f agreneiilibated f6OUS minutes in
(E. faeciunm) or 48 hour (C. difficile) agar plate into
equilﬂh*atiap foudier i( 50 endgroug- HCﬁqﬁﬁ B3 cﬁMstlmaL B@%sgllyc:mel 2- % (w/v) SDS,
is was adjusted to Q.5 MacFarl ands st andard th

hi s
0. 002«% biieragphencd bius igreaten W@énlnmg(%ml\é@?&@ yhen fn | thgame buffer
contammngZ)S akf 5o oacgtamxdf':\%:rl' another 15 minutes.

The second dimension separation was carried out using NuPage 4-12 % Bis-TrisZoom gels
and MOPS buffer (Invitrogen Ltd, Carlsbad, CA, USA). The proteins were transblotted
onto Invitrolon PVDF membrane (Invitrogen Ltd, Carlsbad, CA, USA) and blocked in 5%
skimmed milk in 0.1% Tween20 in 10 mM PBS for 1 hour.

Immunoblotting:

To identify the target of antibody H1L1, the membrane was incubated for 1 hour with
purified H1L1 antibody in 5% skimmed milk in 0.1% Tween20 in 10 mM PBS. After

washing, an anti-His antibody conjugated with horse radish peroxidase (Santa Cruz
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M/-6A (E.faecium) and NCCLS M 1-A5 (C.difb cile).
Plate Inoculation - 5 m of the 1:10 inocul um
W@ aBpeeEeon prepared as above was used to i nOCRCEHGSB2005/002607
each well (final inoculumb5 x 104 cfu/m ). The plate
was inoculated fromwell 12.1®-well 1. Incubation -
The plates were incubated at 37 C for 24 hours
(E. faeciun) or anaerobically for 48 hours (C.

Al ffyCl .10 ch he 1hocul um10. & the, . .
BiotHol ik s Refiodhiied ffa bR N Ridhy |l bpfagin 10 mm PBs,
: 1
0 k00 IE 1100 2l 01 OD 05, S Hb3h1 2B the blot was
devettine @hh € BATY (Aferdfhinh Bibsticnbes, Biiftfd Chdidnt, GO Y.
col onies " were equivalent to 5 x 104 cfu/m . Readi ng
ResultsThe M C was taken as the | owest concentration
of drug that substantially inhibited the growh of the
To vasupdise dargeth gorrl gl (antihodiesrial patiehtsoinfestgd with Clostridium difficile,

menfE it inehrel e T baE e e i R sy e
in 1354 N, il BRRPRTC conifesRE TaERST et et s far ECL) or
e T T
5-ry5-Ae RS- PRI R0 BUALEA A ARRATHAR) oo ucd
denonstrate synergy between H LI and vanconycin and

gentam ci n Concl usi ons These results denonstrated
O SI hest Seotrohetily: and vanconycin, and (ii)

or NGRS B Sbetpespuice 12 or
-  of ; et (1 . .
15 ﬁl@%ﬁA@%ﬁ%ﬁﬁ%@ln ntplg %%%@b\%@rl%; §1g§?rgh§ag%§}§¥e 254 4% dehydration

N
step,*h& g@r&%&&%gﬂé%ﬁéﬂrcﬁﬁvw ééggﬁgcwmﬁ@ggﬁ? golalllmes of trypsin (10

propi onate and butyrate. S prepar

pg/nslonCEN hiMtdromodiur Mieabbeitepwere S@ddim@Icedlqsiecds\eturned to their
82.03 - 82.03 gin 1 litre dH20

original size and a small amount of 25 mM ammonium bicarbonate was added to keep the

gel pieces wet during digestion. The samples were digested for 4.5 hours at 37 °C and the
peptides extracted for 15 minutes by adding 80 ul acetonitrile. The supernatant was dried
in a SpeedVac until all the acetonitrile had evaporated. The sample was desalted using C-
18 Zip-Tips (Millipore) and analysed using nano-spray time-of-flight mass spectrometry
(Q-TOF, Micromass, Manchester, UK)

Results:

Isolation of target for antibody H1L1 using 2D gels and immunoblotting.
2D gels combined with immunoblotting were used to pinpoint the antigen on the 2D gel.
Two blots where compared, one using the serum from the patient whose most abundant

antibody was the template for HIL1 and one using the expressed and purified H1L1. Both
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Sodi um butyrate FW110.09 - 110.09 g in 1 litre dH20
Sodi um propionate FW96.06 - 96.06 g in 1 litre

Wl ke0sa2¢ hr ee sol uti ons were conbined i n a raPCDGBR005/002607
70:20: 10 respectively. Therefore, in the final
solution the concentrati ons-Wre sodium acetate 0.7 M
sodi um butyrate 0.2 M and sodi um propionate 0.1 M The
final concentrati on of total SCFA was 1M Fromthis

reacégqm £ tnLﬂv% @&%&é? ﬁtﬂerasréagia%@ {%E% ?xfre]ls 10 %ﬁ% }rg’ gcalrdi)%ti%ﬂg who had
recoGtRAF bl BArrREEH S nﬁézfeco) 'Vbdl um preparation

Rei nforced clostridia dium (RCM was prepared
according to the manufacturers instructions: 38 g in 1l
litre dH20 Growth Curve Day before assay Cultures were

Iso ajmggﬁ;exgﬂgmmxmmmgamodthn neethdd t i ons i medi atel y

prior to use, Exposure to aerobic conditions did not
A clig isplate ok {ndifcslexrelomsenp hetein as panisi GP 131000287, isolated from a

C.difiile ks eR B ates Mﬁ%ﬁéﬁ?&l&oaﬁ”@%ﬁhﬁmmaon broth

RS B B 95081, TOSHSBET S0 5 . o e
susp@ﬁ’éigh bRentr geﬁfm RV ROLIE 'ceﬁin?@%e at SAY0 rpm for 20 minutes to

[ at - bot t oned mcrotitre

pelle$ eheiddlie @ﬁd(tﬁ@@elﬁbéllé‘bﬂﬁ& WhiHe@bntd \xﬁlﬂlePBS lahg rét%entnle ed as above.

outlined below in Table 4. Each control used %
The Washecbd:@ll pellet veast ﬂeahsﬁmnﬂb@ e BBSGandedtdred 2 20 i°0 entfll fatther use. A
(rows | abelled A-H, columms | abelled 1-12) test

2 mlsqhqmt eh&hq fropempgll arsnengioacees ﬁhﬁWled@ndmmmfaged at 14000 rpm for
talledg)low The t test ol ? SCFA p

5 MRS OF; 4 PeRCHIGRLTHEENE inelet i RS, wELRhe psliciadeaslls were

e By A BT SEEE  hS  ocinve
clan@&F 6% clbﬁtrircfg Jﬁ)nnsai]t%S% %@%%O n% 33518‘}3’ {g@ %mléﬁﬁAmﬁlge for 1 hour

20caC . unies:
at g l_iu%leﬁ{tfﬂ%rﬁ g\(f)f’suﬁl'syﬂl%d gﬂnﬂgbgn ﬂeglﬁé%tufg‘ﬁaﬁls@ﬂgeé tinfks 2 litres of

20 mM sodBIn® anborde Huffay/ pH PISLko dxﬁha‘ngwli’ﬁs ckfraeted Prdtein into a
5 /m HLI . Row G was en‘FQé/v. 200 mM RCM was
commtdﬂ@ uitier domfthe Amainabinks (Supptodvby Rerbio)gradumn. cdmilraf an H1L1

n Cultures were onl

oc reparat i
antibi 0 BioR SRR Bbd GG OPREEED & yapeeusiently coupled
to the' Aninbt RIS S equilibrated with 20 mM sodium carbonate pH 9.5 in a prepacked

2 ml] column following the manufacturer’s instructions (Perbio). The C.difficile antigen
containing extract (1.5 ml) was then applied to the covalently coupled H1L1 column and
incubated with the resin for 1 hour at room temperature. Unbound material was washed
through the column with 12 ml of 20 mM sodium carbonate buffer pH 9.5 and the bound
antigen eluted by applying 8 ml of 0.1 M glycine buffer pH 2.5-3.0. The eluted protein was
neutralised with 1 M Tris pH 9.0 prior to concentration on an Amicon 15 ml concentrator
adaptor to ~200 pl. This concentrated protein material was then analysed by 10 % (w/v)
SDS-PAGE and visualised by Coomassie Blue staining. The H1L1 interacting protein

band was then identified by mass spectrometry.
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to aerobic conditions did not exceed 30 m nutes. The
overni ght suspension, culture at late | og phase, was

W@ e®d/003326 nocul ate the mcrotitre plates. 20 mMPCT/aBpI08x02607
10% i nocul un) was added to all the wells, except for
the nmedi a/ negative control opothe control plate.
Pl ates were incubated at 37 OC under anaerobic

2O I ] C [1CETY
' - ffect: .

e GROUSEb 0P S ) Sy ZIBALE] A el ' 1€ foPlypoin.
sampIRes 28 Bnilliysél BnEMafb eRetdspray thife R ' i

@4, and %“yﬁ%}m GHafi> cRimspri ¢ bitif%fﬁgvﬁiiﬂﬁgéisé&ncgp/oﬁ%w’ which
gaveotheHdefhliencbesft SEQ [BeNOtakdl. e 6. Concl usi ons -

Indifference with 1, 2 and 4 ng/m of H LI and 5 nmM of

SCFA (data not shown). Synergy with 8 ng/m of H LI

and SCFAqfrom 0-50. MM with optical density at 24
The isguiespepiide; was fonngd imigesagmplos fsan the) 2Bngel eperingnis as from the

was t, obvigus with.16 / f HLI and 50 mM of
protdEisd i Be e b eied Hethod ot thi o stage wiil be

hal f the concentration that was put into the wells (50

m +50mM =1:2 dilution). A B, etc. = Vanconycin or

e . 7 ot = . | | .
SengHI RSy RS e AL SE s

(ww&ﬁ&dmger.ﬁaﬁk?ﬁejeﬁsﬂ Cagigfienl @ gived SH@ IDENOF 38tadlaematcha
nmedi canent for the treatnent or prophyl axis of

infection by Costridiumdifficile. 2. The use

according to claim1, said acet%l -CoA | )
Theoueticgh phandfMadecubari weighto AP €380 rPaiwhichi ¢arrelptes. well with the

The according tgo either of the precedi. cl ai ms, |
locaydh PRk PhftE Brom e 261 SIETH U, MoleCuT B ger bR imately 44

r t-. thereof. 4. The use according to claim 3,
waélgﬁgrggtq'body or antigen binding fragnent

Using the protein sequence of SEQ ID NO: 43 in a protein-protein NCBI BLAST search
at www.ncbi.nlm.nih.gov/BLAST/ using default settings reveals high similarity to
acetyl-CoA-acetyltransferase (thiolase) accession number NP_349376 with 68% identity

over 391 amino acids.

Cloning of the acetyl-CoA acetyltransferase

For cloning and expression in E.coli the sequence encoding the acetyl-CoA
acetyltransferase was PCR amplified directly from C. difficile genomic DNA, and prepared

using DNeasy spin columns (Qiagen) according to the manufacturer’s instructions.

PCR primers used were identified and designed by direct comparison with the C.difficile
genomic DNA sequence encoding the candidate match for the acetyl-CoA

acetyltransferase, and are SEQ ID NOs: 44 and 45, synthesized by SIGMA Genosys.
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t hereof being specific against an epitope displayed by

the peptide having the sequence of SEQ ID NO 47. 5.
wabmeer2@according to either of clains 3 or 4,PGHGH2005/002607

anti body or antigen binding fragnent thereof having VH

chain conplenentarity detern2hing regions (CDRs) 1-3

havi ng the sequences of SEQ ID NOs: 2-4 respectively.

6. The use according to claimb5, said antibody or

.G Lhding . fr t f hai n. hayvi ng it . .
AmgiERER A0 G RRRIL TSR oo\ B TR fving direc
1 - , | - | . .
liget BRI, honhl e e R At ARL T (Tfyitrogen), adding o
C-teHirRiIf fised MRYIANIo (thRxpréssed heviyld A e cefAHenTemsefunder th

SEQ | g NGs: 17-9Jlgg.] ?3. The usg according to tc%}lqai m 7, svunder the
contsiiod thenArdinniysesindaciblegerontniterdirad AD aJierdoning mexf wid transformed
. chain having the sequence of SEQ ID NO 16.9. The use
in toaibecrdresiarosizaiai HOE 10 {knvitragen) ol resormbimdnge weloe ndintified using

f nt .t hereof .  having. the sequence of SEQ ID NO, 41.
SDSAGHand %ﬁ%@g}wﬂ% u@@g@r]mogpcmfm%&&w% pefagidase-conjugate

4t he [ additional | v conprising, at .| east, one of
antitiol§ GRGNATT The dtins DSt & Shongd Wi op hlolt
vanconycin and netroni dazole. 11. A conbined

preparation for the treatment of infection by
ExpfdsSfolnl 418 witrtidaltioil 6£6heCREPYILEbAGAceltiirAikfeyiiEDi t or of

acetyl - CoA acetyltransferase; and (i11) at Teast one of :
For dwee-egpraspionfofain 64Hiettag thiclapstistdmgroteek.aali €irflin TOP10 (pThioll)

vanconycin and netroni dazole. 12. |sol ated and/ or
was grewh ite datg reixipboenytiad phase (QPadihdt 39 G wieshiakirgeateGO rpm) and
e of the group consisting: (i

ey |
protsj AxmEFS LB EMBIved Pt o adiuion pi A agicoRd (GBRECentration of
0.2% SR FEES OIS SN ET e S op M baeTorieoHpE G iasied iy centrifiugation (500

1 Nj N LG BNS = {00t he . n . g
=, 1SS0 60 GRSy B0 N BAMEPTE M bruanicine
Hydfthl 968, 50 mMITaeAigHeign gt fI /R0 RBE Staties bR®il;

Y to claim12, said VH cﬂr{gi 2 havi ng thé1 Squgﬁlg?gﬁﬂ%%%%hzed by

mixih® 1 Hourldt. robsotaabeeatnel dnsqublef inatbrantwaso@yndied by a further
antigen binding fragnment thereof according to either

centrofugetion step20¢00 8,310 maiudes\at robiai tarmipavdtwig) tind theempentatant applied

of SEQ I, . )
to a Qlageanpm—prep Ni-NTA column following the manufacturer’s instructions. The

column was washed three times with 600 pul of lysis buffer followed by three washes with
600 pl of wash buffer 1 (8 M Urea, 50 mM Tris/HCI pH 8) and three times with 600 pl of
wash buffer 2 (8 M Urea, 50 mM TrisHCI pH 8, 25 mM Imidazole). The His-Tag protein
was eluted from the column with 100 pl of elution buffer (8 M Urea, 50 mM Tris/HC] pH
8, 250 mM Imidazole), the elution step was repeated and both fractions pooled. Samples

were analysed by SDS-PAGE.

Testing Antibody H1L.1 against cloned acetyl-CoA acetyl transferase
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16.15. Isolated and/or purified antibody or antigen

bi ndi ng fragnent thereof according to claim12, said
wa@iobloadys havi ng t he sequence of SEQ I D NO 41PCTEB2085/002607

nucl ei ¢ acid nol ecul e coding for an anti body or

antigen binding fragnent the2Zof according to claim

15. 17. A nucleic acid nol ecule according to claim 16,

havi ng the sequence of SEQ ID NO 46. 18. The use of

i.nhi hidt or et yl - se .
Clo sh8 R Aarti 2T Mt TPuPESH YOS EL RN fpacing buffer and
A S+ n ' iQ :
DT oA Rl bl 2 18, S P 2P By sopapgfed fpr 35 minutes
on au9% BT« lrivatr6 ) Msihg NwﬁGEpms)smscmhﬁ%%mrglnvitmgen).
Ent erococcus faecali s being vanconycin resistant. 20.
The use according to either of clains 18 or 19, said
acetyl - CoA acetyl transferase bei nlg fromdostridium
The prot¢ing weee transblatias ande InideeloniFVDE snembrase (bvatregen Ltd, Carlsbad,

L5 P e GG B BT or e
mhe G PR L RO b0 e
im0\ JrOEBIAFE eSO RrSSR) AESL el S i 0.7

Tweail0 ROHY nfV BBS lag@Mh& BlubSel Te0sRhotNRItR Cgfg%’ihrlli&%f[ﬂéonjugate

chain conplenentarity determ ning regions ( :

(Novmenhat 1:1608eGhe bivesvay deSeldped usiy; Sknda-FasigoaB steinyand shows a
24. The use according to claim 23, said antibody or
strongesperselioritie thyjolasa pand foaatest et undérchata ki wiankert he
sequence of SEQ ID NO 1. 25. The use according to any
of clainms 21-24, said antibody or antigen binding

e SR ol S S0 R SRR e RS s it
ccorRERATLH ab el 785 MBS SR1AREL LA (EL IR Gt i

and BBAN chaii ODRshSF 098 8BG&tSfis %iﬁ@_ag?nsﬂﬁm @dejlfﬁchZzg acetyl-CoA

use "according to claim2l, sai'd antibody or ant

acetyditrudisfegadel Ahomivre] Oafifiaile hvetyidCd A acewlitansferat iSEQrbh: antigen
NO 41. 28. A conbined preparation for the treatnent

and aftibadyddi Lons bsefEhirebindogatis f aeci um or
Ent er ococcusfaecal i s, conprising:

Conserved epitope

There are three consecutive enzymes in the butanol/butyrate-producing pathway of
Clostridium acetobutylicum which are also present on the Clostridium difficile
chromosome. These have been found to react with a rabbit anti-serum raised against
supernatant proteins from Clostridium difficile (Mullany P et al., FEMS Microbiol Lett.,
1994 Nov 15;124(1): 61-7; PMID: 8001771).
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(i) an inhibitor of acetyl-CoA acetyltransferase; and
(ii) vanconycin. 29. A nethod of treatnent of

WO pdoeoisen by Cl ostridiumdifficile, conprisi nBCT/GB2005/002607
adm nistering a therapeutically effective quantity of
an inhibitor of acetyl-CoA aetyltransferase to a
patient in need of sane.30. A nethod according to
claim?29, additionally conprising adm nistering a

Assutrﬂigltga u%tll S 1}%%% gfoltob\égrggﬂggtgﬁ%gtﬁf gtﬁ% beas ngoorlll% reglon can be

foun%f ;ﬁglge?{%l% dj 3)? %ﬁﬁ&‘a é)@cg%%w@%%ugﬁ%ego 259 ?gg/g.llcg{ rr118 éoresent in crotonase
(accdRRioRIRARE W%PB@el%ldu%s 5CR R tﬁisrtgm@éx%a' s%&ﬁéﬁd%% &EQ ID NO: 47.

therapeutica ffective quantity of
i nhi bitor of acetyl-CoA acetyl transferase and (i)
vancomycin to a patient in need of sane. 32. A nethod
according to claim 31, said Enterococcusfaeci um or

Ent erococcus faecalll s} bei ng .vancorTym n i

Burnl e, Jarres Mat t hews , Ruth Carter Tr acey <120>
Treat nent of Bacterial Infections <130> W& MP101123W0D

Pre_él§O>FGB 04&4&86. 2 <151> 2004-07-02 <160> 47 <170>
n 3.2 <210> 1 <211> 126 <212> PRT <213>
The ggﬁﬁ Leu (%i; orlto @ Gol4A1b; %‘Ib&fie}él%éﬁa#lbgg (LCBAY tPh¥hieve single

Pro Ser
colonies and 1ncubated at 37 °C for 24 hours (E.faecium) or anaerobically for 48 hours

(C.difficile).

Antimicrobial agents were prepared according to NCCLS methodology (M7-6A), giving
a total of 14 concentrations for vancomycin and gentamicin and 11 concentrations for
HI1L1. The initial dilutions of vancomycin and gentamicin were made in dH,O, H1L1 was
initially diluted in Formulation Buffer (In 100 ml: 3.484 g Arginine (200 mM), 3.006 g
Urea (0.5 M), pH 9.5). Subsequent dilutions were made in the appropriate growth medium
for the organism being used. The agents were stored in aliquots at -20 °C and thawed on

the day of use.

Concentrations were twice the final concentration required.

1. Medium Preparation
E.faecium Medium - Cation-adjusted Mueller Hinton Broth (NCCLS M7-
6A): To 1 litre Mueller Hinton Broth (OXOID, MHB), 2 ml of 10 mg/ml

CaCl, and 500 pul of 10 mg/ml MgCl, were added

C.difficile Medium -
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Thr Leu Ser Leu Thr Cys Thr Val Ser Ay Gy Ser Val
Ser Ser Ay 20 25 30 Ser Tyr Ser Trp Ser Trp lie Arg

w@Rwedeg2Pro Ay Gn Gy Leu Gu 35 40 45 Trp PCEGEBR005/002607

Phe He Tyr Tyr Thr Gy Tyr Thr Ser Tyr Lys Ser Ser 50
55 60 Leu Lys Ser Arg Val Sep4lLeu Ser Val Asp Thr Ser
Asn Asp G n Phe 65 70 75 80 Ser Leu Ser Leu Ser Ser
Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 85 90 95 Cys

& 0 S0 doe SRR BRG 5ot @Véigf@ﬁfﬁ%): To 900 m1
ios PRT <2135 RS TABIER R SRR mE R (S me/ml) and

Ser Ser Gy Ser Ty : < .
T6 <2125 PRT <013 “iﬁ’%g? EF gl Vo, ﬁ;ﬁ%ﬂlﬁ,davmg 100

Tyr Thr Gy Tyr ThHI LHssd Hotse blsodIsro)Swbs h@ded.ys Ser 1
5 10 15 <210> 4 <211> 16 <212> PRT <213> Honob sapi ens
(2)  Reinforced clostridial medium (RCM) was prepared according to

the manufacturers instructions: 38 gin 1 litre dH,O.

MIC Plate Preparation — Table 1

Drug 1 - vancomycin or gentamicin (final concentration range 0.0625 pg/ml

to 512 pug/ml)

In-a U-shaped 96 well microtitre plate: twice the required concentration of
vancomycin or gentamicin (50 ul) is added left to right along the first row of
the microtitre plate leaving the final well blank. This was repeated for the

other rows using 2-fold decreasing concentrations of vancomycin.

Drug 2 - H1L.1 antibody (final concentration range 0.25 pg/ml to 256 pg/ml)

HIL1 (50 ml) is added down the columns. Twice the required concentration
is added down the first column. This was repeated for the other columns
moving along the plate (left to right) 2-fold decreasing concentrations of

HI1L1. The last column is left blank

The final column contains 100 pl of growth medium only
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<400> 4 Qu lie Arg Ala Pro Asp H's Hi s Asp Phe Ser

Ay Tyr Leu Gy Arg 1 5 10 15 <210> 5 <211> 16 <212>
WORD6AEH3> Honp sapi ens <400> 5 Qu Val Arg Al BCRPGB208S[002607

H's Hs Asp Phe Ser Gy Tyr Leu Gy Arg 1 5 10 15

<210> 6 <211> 16 <212> PRT <243> Hono sapi ens <400> 6

Gu Asn Arg Ala Pro Asp Hi's H's Asp Phe Ser Ay Tyr

Leu Gy Arg 1 5 10 15 <210> 7 <211> 16 <212> PRT <213>

ConffiRee AER R0 e AP e i wB50 pbl b i he same
anﬁgk as%bdve %ﬁ?ﬁ%%coﬁ@ﬂﬁc@%@e?lﬁted@ﬂtl & geﬂtr 1§n%grelexacﬂy the

la Pro Hi's I's As
sam® aﬂgbdxfe, 48 Wbre $he Media only control in column 12.

Inoculum Preparation - Direct Colony Suspension

- The inoculum was prepared immediately prior to use of the bacteria.

- A direct colony suspension was made by resuspending colonies from
an 18 to 24 hour (E.faecium) or 48 hour (C.difficile) agar plate into the
appropriate growth medium or sterile saline.

- This was adjusted to 0.5 MacFarlands standard then diluted 1:10 in
growth medium (approximately 1 x 107 cfu/ml) according to NCCLS
M7-6A (E.faecium) and NCCLS M11-A5 (C.difficile).

Plate Inoculation

- 5 pl of the 1:10 inoculum suspension prepared as above was used to
inoculate each well (final inoculum 5 x 10* cfu/ml).

- The plate was inoculated from well 12 to well 1.

Incubation
- The plates were incubated at 37 °C for 24 hours (E.faecium) or
anaerobically for 48 hours (C.difficile).
- To check the inoculum 10 pl from the growth control was diluted in
10 ml sterile saline (1:1000), and 100 pl was plated onto a CBA plate
and incubated at 37 °C for 24 hours (E.faecium) or anaerobically for

48 hours (C.difficile). Fifty colonies were equivalent to 5 x 10* cfu/ml.

Reading Results
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<211> 16 <212> PRT <213> Honp sapiens <400> 9 Gu lie

Arg Ala Pro Asp His Hs Hs Phe Ser Gy Tyr Leu Qy
woe@e0B260 15 <210> 10 <211> 16 <212> PRT <218CT/EBRaS5/002607

sapiens <400> 10 Qu lie Arg Ala Pro Asp H's Hs Asp

Tyr Ser Ay Tyr Leu Ay Arg-465 10 15 <210> 11 <211>

16 <212> PRT <213> Hono sapiens <400> 11 Gu lie Arg

Ala Pro Asp His His Asp Leu Ser Gy Tyr Leu Ay Arg 1

The 3005115880 75 e RNS3eBe Ay T o BBt it e
gm\%g%oflfg%g@ﬁéﬁly Arg 1 5 10 15 <210> 13 <211> 13 <212>

no' sapi ens<400> 13

The FIC (fractional inhibitory concentration) was calculated for each drug by dividing the
MIC in the presence of the second drug by the MIC in its absence. For each combination
this produced two fractions, which were summated to produce the FICI (fractional
inhibitory concentration index): synergy was defined by a value of <=0.5, indifference

was defined by a value of >0.5 to <4 and antagonism was defined by a value of >= 4.0

Results

These results demonstrate synergy between H1L1 and vancomycin and gentamicin

Conclusions
These results demonstrated synergy between both (i) H1L1 and vancomycin, and (ii) H1L1 and
gentamicin versus C. difficile 14000287 and C.difficile NCTC 11204. It showed synergy between

Vancomycin and H1L1 in Vancomycin resistant Enterococcus faecium.

Growth of Clostridium difficile in the presence of variable short chain fatty acids (SCFA)

and H1L.1 antibody concentrations

SCFA Preparation

The three SCFAs used were acetate, propionate and butyrate.

Each was prepared to a concentration of 1 M as follows:
Sodium acetate FW 82.03 - 82.03 g in 1 litre dH,0
Sodium butyrate FW 110.09 - 110.09 g in 1 litre dH,0
Sodium propionate FW 96.06 - 96.06 g in 1 litre dH,0
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30

Gulie Arg Ala Pro Asp His His Asp Phe Ser Leu Ser 1

5 10 <210> 14 <211> 16 <212> PRT <213> Honp sapi ens
wo2@emoide G u lie Arg Ala Pro Asp His H s Asp RIEGB2105/002607

Ay Tyr Pro Ay Arg 1 5 10 15 <210> 15 <211> 16 <212>

PRT <213> Hono sapi ens <400>2%5 Gu lie Arg Ala Pro

Asp His H's Asp Phe Ser Gy Tyr Leu Gy Cys 1 5 10 15

<210> 16 <211> 108 <212> PRT <213> Honpo sapi ens <400>

- Thr. . Q. Val. Serval a
The %lgraesglgt?@sn\%r% gb%uie@ 1.?% ﬁ{}oﬁ?}?&rﬁgﬁ[ﬁeﬁﬁe?h@g. Hmeﬁef&%y in the final
solufisp tieesonkentraliodls e Sydiurhydceiter0.20M2 o0& 8mSBiityhid 0.DYM and sodium
G@n dn Lys Pro Gy Gn Ala Pro Val Leu Val Tie Tyr 35

propmaes). GM: Thesfipd wopeemtiation of totabSCFAE wad 1 M.Pro Asp Arg
Phe Ser Gy Ser 50 55 60 Ser Ser Gy Asn Thr Al a Ser
Leu Thr lie Thr Ay Ala G n Ala Gu 65 70 75 80

From this stock solution concentrations of 5, 10, 20, 30, 40 and 50 mM total SCFA were prepared
using reinforced clostridial medium (RCM, DIFCO).

Medium preparation

Reinforced clostridial medium (RCM) was prepared according to the manufacturers instructions:

38 gin1 litre dH,O

Growth Curve

Day before assay

Cultures were only removed from anaerobic conditions immediately prior to use. Exposure to

aerobic conditions did not exceed 30 minutes

An overnight suspension of C.difficile was made by inoculation 10 ml of RCM medium with
colonies from a 48 hour old Columbia Blood Agar plate of the organism. The suspension was

incubated for 24 hours at 37 °C under anaerobic conditions.

Day of assay
Control plate

In a flat-bottomed 96 well microtitre plate control solutions (200 ul) were placed in the wells as

outlined below in Table 4. Each control used 3 wells.

Test plate
In a flat-bottomed 96 well microtitre plate (rows labelled A-H, columns labelled 1-12) test

solutions (100 pl) were placed in the wells as detailed below. The two test solutions,

SCFA plus H1L1, give a combined volume of 200 pul. Each test used 2 wells. Wells in row
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Asp Au Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Thr

Ay Asn An 85 90 95 Leu Phe Ay Ay Gy Thr Lys Val
waboosveds2d eu A yl100 105 <210> 17 <211> 11 <212eCPBB2005/002607

<213> Hono sapi ens <400> 17 G n Ay Asp Ser Leu Arg

Ser Tyr Tyr Ala Ser 1 5 10 <230> 18 <211> 7 <212> PRT

<213> Honop sapiens <400> 1 8 Gy Lys Asn Asn Arg Pro

Ser 1 5 <210> 19 <211> 10 <212> PRT <213> Hono sapi ens

- ol 7l SCIA. i BRATESEE Rt B B SLFA inrow D,

20 n‘é\ﬂ%@’!@%n%@ éeer g S@?\ﬁﬁ%w , 03 Yot SOk Swils 1Y @btubnns 1 and

2 contained 16 pg/ml H1L1; in columns 3 and 4, 8 pg/ml HI1L1; in columns 5 and 6, 4
pg/ml H1L1; in columns 7 and 8, 2 ng/ml H1L1; in columns 9 and 10, 1 pg/ml H1L1; in
columns 11 and 12, 0.5 pg/ml HIL1. Row G was empty. 200 ul RCM was placed into all

the wells in row H as a growth control for the plate.

Inoculum preparation

Cultures were only removed from anaerobic conditions immediately prior to use. Exposure

to aerobic conditions did not exceed 30 minutes.

The overnight suspension, culture at late log phase, was used to inoculate the microtitre
plates. 20 pl (approx 10% inoculum) was added to all the wells, except for the

media/negative control on the control plate.
Plates were incubated at 37 °C under anaerobic conditions for 24 hours.

Optical density readings (ODj, nm) were made at time points zero and 24 hours. Average

ODy, nm readings were determined.

Results
Controls - see Table 5.
Conclusions -
1. No effect of 10, 20, 30, and 40 mM of SCFA on its own, but some
decrease with 50 mM of SCFA.
2. No effect with 0.5, 1, 2 4, and 8 pg/ml of H1L1 but inhibition with
16 pg/ml of HI1L1.



<210> 21 <211> 11 <212> PRT <213> Honp sapi ens <400>
21 Asn Ser Arg Asp Ser Ser Gy Asn His Val val 1 5 10
W 20080332 <211> 11 <212> PRT<213> Honb sapi ensPHGB2002/802607
Ser Ser Arg Asp Asn Ser Gy Asp Arg Tyr Val 1 5 10
<210> 23 <211> 10 <212> PRT-2213> Hono sapi ens <400>
23 H's Ser Arg Asp Thr Asn Jy Asp His Leu 1 5 10
<210> 24 <211> 10 <212> PRT <213> Honp sapi ens <400>
Testé4 s Arg Asp Gy Thr Gy Asn Gn Leu 1 5 10
<210> 35 <Z11> 10 <212> PRT <213> Hono sapi ens
Conclusions -

Indifference with 1, 2 and 4 pg/ml of HIL1 and 5 mM of SCFA (data not
shown). Synergy with 8 pg/ml of HIL1 and SCFA from 10-50 mM with
optical density at 24 hours falling to a range of 0.296 - 0.330. The effect was
most obvious with 16 pg/ml of HIL1 and 50 mM of SCFA.
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<400> 25 Asn Ser Arg Asp Thr Asn Gy Asp Gn Leu 15

10 <210> 26 <211> 11 <212> PRT <213> Honpb sapi ens
WO26/60338 Asn Ser Arg Asp Ser Ser Gy Asn Leu BEGB2005M002607

5 10 <210> 27 <211> 11 <212> PRT <213> Honp sapi ens

<400> 27 Asn Ser Arg Asp Ser3®er Gy Asn Leu Gy Vall

5 10 <210> 28 <211> 11 <212> PRT <213> Hono sapi ens

<400> 2 8 Asn Ser Arg Asp Ser Ser Ay Tyr His Val lie

15 10 <210> 29 <211> 11 <212> PRT <213> Hono sapi ens

<400> 29 Ser Ser Arg Asp Ser Lys Gy His Arg Tyr Val 1
Table 110 <210> 30

Drug concentrations at this stage will be half the concentration that was put into the wells
(50 pul+ 50 pl = 1:2 dilution).
A, B, etc. = Vancomycin or gentamicin

1,2,3 etc. =+ HILI

A Al A2 A3 A4 1 A5 | A6 | A7 A8 | A9 | Al0 | A1l | Media

only
B BI B2 B3 B4 BS B6 B7 B8 B9 | B10 | Bil | Media

only
C Cl C2 C3 C4 C5 Cé6 C7 C8 CY9 | C10 | Ci1 | Media

only
D D1 D3 D4 { D4 | D5 | D6 | D7 | D8 | D9 | DI0 | D11 | Media

only
E El E2 E3 E4 ES E6 E7 E8 E9 | EI0 | EIl | Media

only
F Fl1 F2 F3 F4 F5 F6 F7 F8 F9 | Fi0 | F11 | Media

only
G Gl G2 | G3 G4 | G5 | G6 | G7T | G8 | GY9 | G10 | G11 | Media

only
H H1 H2 | H3 H4 | H5 | H6 | H7 H8 | H9 | H10 | HI1 | Media

only
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<211> 11 <212> PRT <213> Honp sapi ens
Arg Asp Ser Asn Ay Asn Arg Tyr Val 1
W 20800326 <212> PRT <213> Honpb sapi ens

Arg Asp Thr

Lys Gy H's Arg Tyr Val 1

<211> 10 <212> PRT <213> Honw] sapi ens

Arg Asp Ser

Ser

Ay Asn H s Val

<400> 30 Ser
5 10 <210> 31
<400> 3HCT36B2(6/002607
5 10 <210> 32

<400> 32 Lys Pro
15 10 <210> 33 <211>

10 <212> PRT<213> Honmpo sapi ens <400> 33 Ser Arg Asp

Ser Ser Ay His Val
<212> PRT <213> Honp sapi ens <400> 34

Al a Val

Ser

15 10 <210> 34 <211> 12

Table 2
Species Agent MIC (pg/ml) of each agent FIC FICI | Outcome
Alone | Combination | (ug/ml)
Clostridium difficile| Vancomycin 1 0.125 0.125 0.125 | Synergy
NCR 1104
(Brucella broth) HI1L1 512 0.25 0.0004
Enterococcus | Vancomyein 128 16 0.12 0.37 | Synergy
Jaecium HIL1 512 128 0.25
Table 3
Species Agent | MIC (pg/ml) of each FIC FICI |Outcome
agent (ng/ml)
Alone | Combinatio
| n
C.difficile 14000287 | Gent 8 2 0.25 0.266 | Synergy
(Brucella broth) HI1L1 512 8 0.0156
C.difficile NCTC Gent 16 4 0.25 0.375 | Synergy
11204 (RCM) HIL1 512 64 0.125




Asn Ser Arg Asp
<210> 35 <211>
W@ 200l0a34Ser Ar g
<210> 36 <211>
36 Asn Ser Arg
<210> 37 <211>
37 Asn Ser Arg
<210> 38 <211>
38 Ser Ser Arg

Tabls2L0> 39 <211>

Ser Ser Ay Asp Pro Leu Jy Val 1 5 10

11 <212> PRT <213> Hono
Asp Ser Ser Gy Hi s Val
11 <212> PRT <213> Hono
Asp Ser Ser (BY-Asn Leu
11 <212> PRT <213> Hono
Asp Ser Ser Gy Asn Leu
11 <212> PRT <213> Hono
Asp Arg Asn Qy H's Arg
11

sapi ens <400>

Al a VarC1/GB2@8/002607
sapi ens <400>

Gy Cs 15 10

sapi ens <400>

Ay Trp 1 5 10

sapi ens <400>

Tyr Val5 10

1 2 3 4 5 6 7 8 9 10 11 12
RCM no inoculum RCM + inoculum
5 B RCM + 50 mM RCM + 40 mM RCM + 30 mM RCM + 20 mM

SCFA SCFA SCFA SCFA

C RCM+10mM | RCM +5mM SCFA
SCFA

D RCM + 16 pg/ml RCM + 8 pg/ml RCM + 4 pg/mi RCM + 2 pg/ml
HIL1 HIL1 HIL1 HIL1

E RCM + 1 pg/ml
HIL1

RCM + 0.5 pg/mi
HIL1

10 G
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<212> PRT <213> Hono sapi ens <400> 39 Ser Ser Arg Hi s

Thr

Lys Ay H's Arg Tyr Val

15 10 <210> 40 <211> 11

WE2WBM0RRT <213> Honp sapi ens <400> 40 Thr SerP@¥/GB2®/002607

Ser Asn Gy Asn Arg Tyr Val
<212> PRT <213> Artificial
anti body <400> 41 du Val
Lys Pro Ser Qu 1 5 10 15
Ser Ay Gy Ser Val

20 25 30 Ser Tyr Ser Trp Ser Trp lie Arg

synthetic H
AQu Ser Gy

Leu Ser
Tab%g: Ser Gy

LI
Pro Ay Leu Val
Leu Thr Cys Thr Val

dn

1 5 10 <210> 41 <211> 250
sgfuence <220> <223>

Leu Val

E& eg”%r/r Eljy?, 'kl'jh'ri—ngy 'II_'ye/:J If|h:J ngégﬁL;;pSerﬁ@ )Q,%tlcal
pordop o S P Te 60 Bor Lot St L our BRp LA 24 Hours
val fhr Ala Ala Asp Thr Ala Val Tyr Tyr 85 9o 95 0.452

2 - 5 0.460

3 - 10 0.429

4 - 20 0.452

5 - 30 0.480

6 - 40 0.440

7 - 50 0.370

8 0.5 - 0.450

9 1 - 0.440

10 2 - 0.440

11 4 - 0.440

12 8 - 0.420

13 16 - 0.334

Table 6
Experiment No HILI SCFA Mean Optical
(ng/ml) (mM) Density at 24 Hours

1 8 10 0.310

2 16 10 0.308

3 8 20 0.296

4 16 20 0.228

5 8 30 0.305

6 16 30 0.308

7 8 40 0.310

8 16 40 0.303

9 8 50 0.330

10 16 50 0.281




10

15

20

25

Cys Ala Arg Gu |lie Arg Ala Pro Asp H's Hi s Asp Phe

Ser Gy Tyrl100 105 HO Leu Ay Arg Trp Ay Gn Ay Thr
waewsved426Thr Val Ser Ser Gy Gy 115 120 125 SeCT/GBR005/002607

Gy Ay Ay Ser Gy Gy Gy Ay Ser Ala Ser Lys Ser

Ser 130 135 140 G u Leu Thr -G4n Asp Pro Al a Val Ser

Val Ala Leu Gy @n Thr Val 145 150 155 160 Arg lie

Thr Cys G n Gy Asp Ser Leu Arg Ser Tyr Tyr Al a Ser

Trp 165 170175Tyr(3in(3L ro Gy Gn Ala Pro
Val Leu Val lie Tyr Ay L yg‘%% 190 Asn Asn Arg

Pro Ser Ay Iie Pro Asp Arg Phe Ser Gy Ser Ser Ser
195 200 205 Asn Thr Ala Ser Leu Thr lie Thr Gy

1. Ala G T aséil)ﬂaM1ﬁt§r 8ﬂ£beé115cgﬂhoétﬂtrﬁ§§feﬂ_a)éé id Yl'ie manufacture
Asn Ser Arg Asp Ser Thr y Asn G'n Leu Phe 2

Cys

of a 23@lieBhe4dr Gie/ tréhtynd@t yr PhopHyyaxival infbetiMaby l(EZldszﬁlaYum difficile.
245 250 <210> 42 <211> 22 <212> PRT <213> Art|f| ci al
sequence <220> <223> putative sequence of antlbody

t ar get 20> <221> M SC FEATURE < > (12)
2. <2zg> %%&0@% Qq@@B 142alﬁ|a&e ﬁqA@cmitrw&rpgq)bemg from

Clos¥BYi )k Sﬁﬁeg u Ser Xaa Xaa Xaa Xaa Val

3. The use according to either of the preceding claims, said inhibitor being an

antibody or an antigen binding fragment thereof.

4, The use according to claim 3, said antibody or antigen binding fragment
thereof being specific against an epitope displayed by the peptide having the sequence of
SEQ ID NO: 47.

5. The use according to either of claims 3 or 4, said antibody or antigen binding
fragment thereof having VH chain complementarity determining regions (CDRs) 1-3

having the sequences of SEQ ID NOs: 2-4 respectively.

6. The use according to claim 5, said antibody or antigen binding fragment

thereof VH chain having the sequence of SEQ ID NO: 1.

7. The use according to any of claims 3-6, said antibody or antigen binding
fragment thereof having VL chain complementarity determining regions (CDRs) 1-3

having the sequences of SEQ ID NOs: 17-19.

8. The use according to claim 7, said antibody or antigen binding fragment

thereof VL chain having the sequence of SEQ ID NO: 16.
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15 10 15 Leu Thr Ala Gy Leu Ay20 <210> 43 <211> 412

<212> PRT <213> Costridiumdifficile <220> <221>
WORBQPHEATURE <222> (62) ..(88) <223> mat ch wi PET/GBE0SM02607

NO 42 <400> 43 lie Lys Leu Phe Lys Lys G n Phe Arg

lie Tyr Qu Lys Ser Asn Leu-355 10 15 Met Gy Val Met

Asn Met Arg Gu Val Val lie Ala Ser Ala Ala Arg 20 25

30 Thr Ala Val Gy Ser Phe Gy Gy Ala Phe Lys Ser Val

0. S N R 008 b, S Yo ot g

3 g_% Gy Val Leu Thr Ala 65
theré%th%gh%tﬁ%%?%%ibégfy nI %r?g Iﬂné Ala Arg Gn He Al a
Leu Gy Ala Gy He 85 90 95 Pro Val Gu Lys Pro Ala
Met Thr He Asn He Val Cys Gy Ser Ay 100 105 110

10. Leu Ar JhSeusd/adccBedinieto Aing S€rthe preceding eladms, the medicament
Gy Asp Ala 115 120 125 Asp He Mt Leu Val Gy Gy
addifprally gomprising atdeasthte sbthePgroufyaf andibidids dotBistimg: gentamicin,
Val Pro Ser Ala Arg Tyr Gy Ala Arg Met Ay Asp Ala
Vaﬂcﬂﬁa’cﬁh%ngwﬁmedaﬁ@g&lao

11. A combined preparation for the treatment of infection by Clostridium
difficile, comprising:

(1) an inhibitor of acetyl-CoA acetyltransferase; and

(i)  at least one of the group of antibiotics consisting: gentamicin,

vancomycin and metronidazole.

12. Isolated and/or purified antibody or antigen binding fragment thereof
comprising at least one of the group consisting:
(1) VH chain complementarity determining regions (CDRs) 1-3 having
the sequences of SEQ ID NOs: 2-4 respectively; and
(i) VL chain complementarity determining regions (CDRs) 1-3 having
the sequences of SEQ ID NOs: 17-19.

13. Isolated and/or purified antibody or antigen binding fragment thereof
according to claim 12, said VH chain having the sequence of SEQ ID NO: 1.

14. Isolated and/or purified antibody or antigen binding fragment thereof
according to either of claims 12 or 13, said VL chain having the sequence of SEQ ID NO:
16.
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Val Asp Ser Met He Lys Asp Gy Leu Ser Asp H e Phe

Asn Asn Tyr 165 170 175H s Met Ay He Thr Ala Gu Asn
wo@eddE263 u A n Trp Asn H e Thr 180 185 190 Ap@r/GB005/002607

Gu Gn Asp GQu Leu Ala Leu Ala Ser A n Asn Lys Al a

G u 195 200 205 Lys Ala G n-Bba Au Gy Lys Phe Asp

GQu QQu He Val Pro Val Val 210 215 220 He Lys dy

Arg Lys Gy Asp Thr Val Val Asp Lys Asp Gu Tyr He

15222 2305530 £ARoby i 0, e s et ot
s ST, T A0 R Sl SEART 0B

Gu Lys Ala GQu Gu Leu 275 280 285 Gy He Gu Pro
Leu Ala Thr He Val Ser Tyr Gy Thr Ala Ay Val 290
16. 295 300A AspleRr acid yisoletide bbdinGifyr a1y antiodyReranvgen Binding fragment
Ala Thr Lys Lys Ala 305 310 315 320 Leu Au Ala Al a
thergafrpcpprdimg o plasamdy Asp H e Asp Leu Val Gu Al a 325
330 335 Asn Gu Ala Phe Ala Ala G n Ser Val Ala Val H
e Arg Asp Leu Asn 340 345 350 H e Asp Met Asn Lys Val

Asn Val, Asn,. Jy. Ala He a He.dy 355.360 365
17. Hs Pr dAﬂuglea %}n%ﬁolg%ﬁe é:cipr%ng tﬂrcgalﬁ‘ g6, Mmgﬁt?ne-pﬁguence of SEQ
IDI\t@M%eu Tyr 370 375 380 Gu Met Lys Arg Arg Asp Al a

ys Thr Ay Leu Ala Thr Leu Cys H e 385 390 395 400

Gy Ay Ay Met Gy Thr Thr Leu H e Val Lys Arg 405

410
18. The use of an inhibitor of acetyl-CoA acetyltransferase and vancomycin in

the manufacture of a medicament for the prophylaxis or treatment of infection by

Enterococcus faecium and Enterococcus faecalis.

19. The use according to claim 8, said Enterococcus faecium or Enterococcus

Jfaecalis being vancomycin resistant.

20. The use according to either of claims 18 or 19, said acetyl-CoA

acetyltransferase being from Clostridium difficile.

21. The use according to any of claims 18-20, said inhibitor being an antibody

or an antigen binding fragment thereof.

22. The use according to claim 21, said antibody or antigen binding fragment
thereof being specific against an epitope displayed by the peptide having the sequence of
SEQ ID NO: 47.
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<210> 44<211> 19 <212> DNA <213> Artificial sequence
<220> <223> PCR prinmer <400> 44 atgagagaag tagtaattg

WA 0060807326 45 <211> 20 <212> DNA <213> Arti fi ci BCT/GB2005/002607
sequence <220> <223> PCR priner <400> 45 tctcttaact
attaaagtag 20 <210> 46 <211>37765 <212> DNA <213>
Artificial sequence <220> <223> codi ng sequence for
anti body H LI <400> 46 tgaggtgcag ctggtggagt

25 O RSN S ol nibogar ot
bind@gg%&ﬁ%&%gf HEAAE 947 CAARNANGAE tal B0 a&fegg{ggng regions (CDRs)

atc tactacactfg ggtacacctc 180 ct-acaa

1-3 Ha@ G fheadeueh&aadiSRQ IDAVDEC ROt tesp@ipedy Ct a acgaccagtt
240 ctccctgage ctgagctctg taactgccgec ggacacggcc

gtgtattact gtgcgaggga 300 aattcgtgcc ccagatcacc

atgattttag tggttatctc ggccgctggg gccagggaac 360
24. cct ggt dhecusgtascordivgdo @fﬁgn@%w@d enidbedic gy entigaybingieg) fragment

agcgg 420 tggcggeggat cgctaget tcttctgage
there%gg@{f Ggﬁﬁlghaé"é’ég {4 sayeney @ﬁaggécﬂ) ﬁ% k.gggacagac
agt caggat ¢ acat gccaag gagacagcct cagaagctat tat gcaagct
540

25. The use according to any of claims 21-24, said antibody or antigen binding
fragment thereof having VL chain complementarity determining regions (CDRs) 1-3

having the sequences of SEQ ID NOs: 17-19.

26. The use according to claim 25, said antibody or antigen binding fragment

thereof VL chain having the sequence of SEQ ID NO: 16.

27. The use according to claim 21, said antibody or antigen binding fragment
thereof having the sequence of SEQ ID NO: 41.

28. A combined preparation for the treatment of infection by Enterococcus
Sfaecium or Enterococcus faecalis, comprising:
(1) an inhibitor of acetyl-CoA acetyltransferase; and

(i)  vancomycin.

29. A method of treatment of infection by Clostridium difficile, comprising
administering a therapeutically effective quantity of an inhibitor of acetyl-CoA

acetyltransferase to a patient in need of same.



ggt accagca gaagccagga caggcccctg tacttgtcat ctatggtaaa
aacaaccggc 600 cctcagggat cccagaccga ttctctggct

W@ eagotaagg taacacagct tccttgacca 660 tcact gggeReCI/GB2005/002607
gcaggcggaa gat gaggctg actactactg taactcccgg gacagcactg
720 gtaaccagct gttcggcgga ggg@ecaagg tcaccgtcct aggta
765 <210> 47 <211> 4<212> PRT <213> C ostridi um

difficile <220> <221> M SC_FEATURE <222> (D .483) 47
>
30. 223> Q i brilll 0 8fafin SRSt RS TES Sammimistering a

therapeutically effective quantity of at least one of the group of antibiotics consisting:

gentamicin, vancomycin and metronidazole.

5 31, A method of treatment of infection by Enterococcus Jaecium or Enterococcus
Jaecalis, comprising administering a therapeutically effective quantity of:
(i) an inhibitor of acetyl-CoA acetyltransferase; and
(i)  vancomycin
to a patient in need of same.
10
32. A method according to claim 31, said Enterococcus Jaecium or Enterococcus

Jaecalis being vancomycin resistant.



