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The present: invention it concerned with: compounds, medicaments and ticatments for
Clastridisom difiile infootion, together With nove] lsolated antibodies end their use in
same. The present invention is. also. comoesned with the prophyluxis and treatment of
E faeciunt and E foecalis infection ani provides medicaments and-treatmerits for same.

C. difficile is a gram-positive anaerobic bacterium, and is deemed a significant bumen
pathogen causing & spectrum of diseases ranging from mild dierrhoea v fulminant
pecudamembranous- colitis (PMC) - collectively referred to as C. difficile antibietic-
asgocidted -dienthoey {CDAD). CDAD is & comman, istrogenic, nosocomial discase
associitéd with suligtantial toebidity mid mortality, especially in the eldedy, Two fictors
have been-iissigiied main roles in the pathogenssis 6f CDAD - the duppreasion of the
resident Intestinal flora by the administration of antibiotice, and the pioduction by the
bacterium of two high melecu]ar sveight trixins, exotoxin A ané exotoxin.B.

The bactsrium is endemic in hospitils, and sludics huve shown thut epproximistely oné
third of patierits roceiving antibiotic treatrnent iniacute-cdre wiedical wards were-colortised
by C. difffetle while-in hospital (Kyne, L., &f al,, 2002, Clin. Infect. Dis. 34(3), pp346-53,
PMID: 11774082). Of these patienis, over half went on to develop CDAD while the
remainder were.symptomless carriers. CDAD is a major factor in extension of patient
hespital stay tmics, and estimates suggest that the cost of this disease in the US excecds
$1.1 billion per'year (Kyne, L., et al., Supra). Patients suffering from CDAD respond well
‘1o a treatineiit which ificlndes a discontinuation of the inciting antibiotic and trestment with
gither of the antibiotics métronidazole and vancomiyocin. The response rate to initial
antibiotic therapy-can be high (up to 95%), but up to 20% of patienits can relapse within
one or two weeks of a first treatment, with the risk of relapse compounding with cach
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relapee. apisode. Relapseagn typically be ‘treated with antibietios, indicating that it is doe
to infection with difforent C. difficile strains. Additionally, there is evidence that C. difficiie
is becomipg resistant to mutreniduzole and patially resistant to vemcomyein,
demenstrating tho-need for-new alternatives in the treatment of CDAD.,

Exotoxins A end B which are produced by pathogenic strains of the bacicrium are
cytotoxic, eufetotaxits and proinflamrhatory, aid are considered to b the muin vitulenci
factors of this non-firvasive micraorganism. However, nat 2]l infections with toxigenic
strains result in-disease, prompting the search.for additional virulence factors. Bacterial
surfuce eopressed antigens represent candidate virulence factors, and are also considered
important since such proteins lilcely mediate the essential functions such as adhesion to the
epithelial layer of thegut in the:first step of colonization or interaction with mediators of
Jocal immunity. in.common with many other bacteria, C. difficile expresses a crystalline
orparecrystalline-surfhce layer (S-layer) on-the outer cell surface. Such S-layers comyprine
proteins or glycoproteins forming a regularly artanged lattice.on the external surface of the
bactarium, and heve-previously been shown to be essential for the virulence of pithogéhs
such as Agramanas selmpnicida and Cumpylobacter fetss. In contrast to most becteeia
which comprisc one S-layer, C. difficlle is known to comprise two Superimpéwsd
pearacrydfalline S-layers, éach composell of k glycopitiein sybunit which varies slightly in
apparent. moleculir weight ainong different-C. difficile straina. Most strains of C. difficile
express two major S-dayer.proteins {SL.Ps), oneof 32-38 kDa (low-MW SLP) and a second
of 42-48 kDa (high-MW SLP). The low-MW SLP appbirs to be immunodominant and is
the antigen most contmanly recogrised by patients suffering from CDAD,.and is the only
antigen recognised i EDTA extracts of bacteria by antisera raised in rabbits against whole
C. difficile eells {Calabi, E. e! al,, 2001, Mol. Microbiol, 40(3) p1187-99, PMID:
11401722), ’
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During the course of microbial infection various adaptive strategiea are employed by the
immune sy&temn. One such strategy, snd argusbly themost important, is the production of
an &ntibody respoise. Antibodies: capable-of binding antigens displayed by the infoctions
agoal are prodaced and bind to end allow killing of the microarganism through
complemetit aitivetion, recrdithont of iacrophags end through direct intkraction with:the
micrebe tiaclf. The therdpeutic efficacy of artibodies capable.of binding A given antigen
varics and this is roflceted in the fact that mitibody production by the immune systein
matures during the.course of an infection and becomes focussed in the cuse of a patient
suocessfully fighting off en infection.

The antibody regponas is elicited by the B cell repertoire where individual B cells each
produce-structurally diverse antibody molecules. The actual gize of this B cell/antibody
repertoire is unknown, but it i3 estimated that the random clonal frequency of reactivity for
a giveh antigen may be axfigh as I in 100,000 in cultured B cells (Nobrega, A., et al., Bur
J bmmunol, 1998- Apf;28(4):1204-15; PMID: 9565360). During the course. of infection,
antibodjes capiible of bitiding the pathagen are selected for by changes in the B cell
populiition resultinig. in key antibodies baing praduced in large mumnbers. The mechanisms
for theed changes inEludy clomel expdnsion, isotype switthing, and somatic mutation of
immunoglobiu]in variable regions. B éells redponsible for genenitihg antibodies which are
able to bind.x pathogen multiply, thus skewing the B cell repertoire and changing the
proportions of B cells.

Autibady specific agrinst the oell-binding domain of the C.d{fficile exotoxin A is found
to be protesiive in »-mouse -model, and pafients colonized with C.difficile but asymptotic
for it ate. found to-have ah elevutad anti-exotoxin A IgG titer. Inficted patients. developing
sich elevated gerum anti-exotaxin A Ig( liters in response to colenizafion are 48 times
{oss likely to'suffer from CDAD than patients who did not develop such an elevated titer.
Therefore vaceination with C.difficile exotoxin A is suggested us a therapeutic strategy,
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ax is the use of enti-C.difficile akotaxin A sntibodies. (Gisnmasos PY and Wamy M.,
Vaeciae, 2004 Feb 17;23(7): 848-56; PMID: 15040937).

Non-aufibiotic based therapeutic regimes for the treatmentfprevention of €. difficile
infection gre based ypon veorination end peasive immunization. Vaceination treatment
vomprises administering to a patient eifher a sucleic acid sequense encoding an
inmiunogenic fagment of the €. difictle mufacs lnyet protein or & varignt or hamologoe
theoeof, or an equivilantpotypeptide fagment (as dieclpsed in WO 02/062379). Passive
imntinatherapy ia typically ashicved by adnyinistering to a patient 2 monoclonal antibody
xpécific to.an immunogen produccd by a-pathogen. In.general, passive immumothompy
is particularly efféctive in treating immiunocompromised patients who age unable to
respond to vacoinatign, and to paticnis who need immediate theragry-and cannot wait for
vaceinafion 1o taka cffcet. In the case of a G. difficile infection, passive immumizution
relivs on the sdministration:to a patient of texin-noutralizing polyelonal immunc globalin,
(s disclesed in WO 99/20304), or anfibodies rised agninet the whole bacterium and the
foxins {as disclosed in WO 96/107430).

Therefore thic tiicotive freatrient of C.diflcile infection is Highly imiportint, and the pticr
urt teachiss that the target for such thermyply sheuld be vacrinstion ot passive imrumaptherapy
tasgeted againit the C.oifficile sxotonin. A, againet the surfce layer protsin, or as &
polyclonal serum-spécifio xgimst unidentified bacterial thxins.

Hoovevicr, the preseat inventar has [dentified s specific target fur therapy. The experiments
below show thet patients infected with C.dificlle produce an clevatod titre of antibodies.
apenific -against acetyl-CoA scetyliransferaze. (thiolase), and that anfi-acotyl-CoA
acetyltransfemse (thiolase) antibedy per se i3 usefiil and effoetive-in treating C.difffcile
infection. Furtiermore; anti-acetyl-CoA.acetyltransférase antibody, particularly & synthetic
antibady censtracted from the most dominant CDR sequences from C.difficile infeeted
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patients, when used. togetheh with tie antitiatios vanoomyvin or gentaicin, results in
syncrgistic thenupy of C.difficile infection.

Thus accarding to a first aspect of the present invention there is provided the use of an
inhibitor of acetyl-CoA scctyltransferase in the manufacture of a medicament for the
treatmant or prophylaxis of infection by Clostridium difficie.

As uged herein, the term “tieafinent” is intendeit to have a broad meaning unlesa explicitly
statéd otherwise. Thus by "treatment” or "therapy” is meant any treatment which is
designed to cire, alleviate, remove or lessen the symptoms of, -or prevent or reduce the
possibility of contracting disorders or malfimctions of the lnunan or animal body. Thus by
the term "teatment” is meant both freatment of disease conditions, as well as their
propliylsxis,

In perticular, the acetyl-CoA: acctyltransferasc may be from Clastridhun difficlle, and it
may have the sequenee of SEQ ID NO: 43.

A wide ninge of inhibitors may be used which are spetific against the acetyl-CoA
acetyltrapsferase. In. particufar, the acetyl-CoA acetylhransferase may form § specific
binding pair {sbpy with the inhibitor, ho acetyl-CoA acetyltransferase being the first
meinber of the pair, and the inhibitor being the second meimber.

Herein, .a "Member-of a Specific Binding Pdir" is one of two differant molecules, having
an.area on the siwface or in & eavity which specifically binds to and is thereby defined as
complernentary witlh a puiticiilar spatial and polar aiganization.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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meaning ehcomifasiing othes specific biniding pairs, such as RNA-pratein, DNA-protein,
and the like.

Thius the-mhibitor may-be an antibody or an antigen binding fragment thereof, and it may
be specific against an epitope displeyed by:the peptide of SEQ ID NO: 47

As detailed below in the Expetiments section, the epitope displayed by the peptide having
the sequenge. of SEQ 1D NO: 47 has been ifientified an being conberved between various
antigens and is therofore identified as being the peptide displuying the conserved epitope
shared by those entigens.

The term "antibody" in its various grammmatical forms is ussd herein. to refer to
immunoglobulin iholecules and immunwnlogically active portions of immunoglobulin
molecules, i.e. molecules that contain en antibody combiming site or paratope. Such
molécules are also referred to as “antigen ‘binding fragments” of immunoglobulin

Hiustrative antibody mmiecules.are intact immamoglobulin molecules, substantially intact
immunoglobulin melecules and thesc portions of an imumaeglobulin molecule that
contain the paratope, including those portions known in the art as Fab, Faly, F(ab)2, scFv
and F(V). Antibodies, thoir production and use are well known in the art (e.g. Harlow, E.

.an Lane, D., "Uying Antibodies; A Labotatory Mamal®, Cold Sjring Harbor Laboratory

Prems, New York, 1998).

As detyiled in the experiments below, the variable beavy (VH) and variable light (VL)
chairs of antibodies prodnced by. patients infected with C.diffietle havebeen cloned and
sequonced and their corhplerentarity determining regions (CDRs) identified. This has
ghown that there are highly immunaodominant VH chein CDRs 1-3 (CDR-H1, CDR-H2

/f
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and CDR-H3), and highly imrmmoderisinant VL chain CDRs 1-3 (CDR-L!, CDR-L2 and
CDR-L3).

Thus, the smiibody or antigen binding ffagment thereof mey have VH chain
complementirity determining regiona {CDRs} 1-3 having the sequences of SEQ 1D NOs:
2-4 regpectively. In particular, the antihody or entigen binding fragment thereof may have
a VH chain having the sequence of SEQ ID NO: 1.

Similerly, the antibody or antigen binding fragment thereqf may have VL chain
complementarity-detemmining regions (CDRs) 1-3 having the sequences of SEQ ID NOs:
¥7-19. In paiticulur, the aintibody ot ntiich binding fragment thereof may have.a V1 chain
having. the sequence of SEQ TD NO: 16.

A synithetic gntibody having the above sequences has been created and used, and.thus the
entibody may have the sequence of SEQ ID NO: 41. The antibody detailed below having
SEQ ID NO: 41 also compriacs in.N-terminal 5-Tag and a C-terminal His-Tag. The tags
are uscful for experimental purposes but are unnecessary for the therapeutic aniibody,
although they (or other tags} may be considered uscfiil. Thus the antibody rnay e.g.
additionally comprise a His-Tag, for exampie a C-terminal His-Tag.

The experiments below have ghown that not only is an inhibitor of acetyl-CoA
acetyltmnsferase effective on its own in &ffecting treatment of Clostrldium difficile
infection, but it is also usefiul when used in conjunction with existing antibietics,
particularly gentamicin and vancomyecin, and that such ise ¢an provide synergistic results.
Preliminary experimental results also show that synergy is achieved with metronidazole.

Thus, the medicament rthay edditiohally comprise at least one of the group of antibiotics
consisting: gentamicin, vancomycin and metronidazole.

7
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Naturally, medical fammiations of the present itrvention may comprise & pharmacaitically
accoptable carrier, dilyent or exeipisnt (Remington's Pharmaccutical Scicncca and US
Phatinacoporia, 1984, Mack Publishing Company, Baston, PA, USA; United States
Pharmacopoeia, ISBN: 1889788031).

As detniled above, an inhibitor of acetyl-CoA scetyliranaferase affbctive on its own in
effscting treatraent of Cloistridium difficile infection. Thus also provided according to the
present invention is isolated and/or purified antibody comprising at least ens of the group
consisting:
(i} VH chain complementarity determiming regions (CDRs) 1-3 having
the sequences of SRQ D NQs: 2-4 respectively; and
(i) VL chain complementarity determining regions (CDRs) 1-3 baving
the sequences of SEQ 1D NQOs: 17-19.

As ebove, the VH chiin may have the sequence of SEQ ID NO: 1. The VL chain may have
the sequence of SEQ ID NO: 16. The antibody may have the sequence of SEQ ID NO: 41.

Albo provided is a sucleic acid inplecule cading for such an antibody. The pucleic acid
molecule may be isolated and/or purified. ln particular, the mucleic acid molecule may
have the sequence of SEQ 1D NQ: 46.

Also provided according to the-present invention is thé use of an inhibitor of acelyl-CoA
acctyltransferase wod vancomycin in the menufecture of 8 medicament far thé prophylaxis
or treatmeant of infection by Enierococcus faecium, or Enterococeus faecalls, partioularly
vancomycin resistant Enferococeus jfeectum.

The experiments below show that not only does the use of up inhibitor of acetyl-CoA
acetyltransferuse and vancomycin result in synergistic therapy of C.difficile infection, but



10

15

WO 2006003436 PCT/GR2005/M02607
-9-

it alpo results in synergistic therapy of B.faechmm infection, particularly vancomyoin
resistemt E./secium infection. Prelimimry experimonts have also shown that syncrgy i also
obsetved in the treatmont of E.faecalis infection.

‘The acéty]-CoA_acetyltransferase. mdy be from Clostridium difficile.

“The irihibitar may be-aa antibody or an antigeit hinding fragment thereof, aiid it may be
specifio.agrinst an epitope displayed by the pepiide having the sequence of SEQ ID NO:
47.

As with other aspeels of the presont invontion, the antibody or antigen binding fragment
thercofmay have VH chain complementerity deteemining regions (CDRs) 1-3 having the
sequences-of SEQ D NOs: 2-4 respectively. The antibody or antigen binding fragment
thereof VH c¢hain may have the sequence of SEQ ID NO: 1.

The antibody or untigen biading ffagment thereof may have VL chain complementarity
determining regions' (CDRs) 1-3 huving the sequences of SEQ ID NOs: 17-19. The
antibody or aritigen bindiig fragment therof VL chain may have the sequence of SEQ ID
NO: 16,

"The entibody or antijien binding fragment thereof may have the sequence of SEQ ID NO:
4],

‘Where the presant invention ia concerned with the provision of' medicaments containing
two or ‘more acfive ingredients (for example antibody and an antibiotic), the present
invention also provides combined preparations comprising such active ingredients. For
axample, two-pack preparations may be-provided.



10

15

WO H05AM I PCT/GR2005WM02607
=10~

Thus also provided according to the present inveation is a combined preparation for the
treatment of infection by Clostridium difficile, comprising;
{) an ithibitor of acatyl-CoA acetyltransferssc; and
(ii) at least one of the group of antibiotice consisting: gentamicin,
vanoomyein, and metronidazole.

Also provided ii a combined preparation for the treatment of infection by Exterococeus
Jaecium ot Enteracoccus faecalls, comprising:

(i)  en inhibitor of acetyl-CoA acetylirensferase; and

(i) vancomycin,

The Knterococcus faecium or Enterocarcus faecalis may be vencomycin registant,

The present mvettion also extends to mathods of treatment of patients. Thus also provided
accorting to the present inventien is a method of treatment of infection by Clostridium
difficile, comiprising administering a therspeutically effective quantity of an inhibitor of
sostyl-CoA aoetyltrensfirase t) a patient in nesd of same. The method mey additionalty
comprise admigistering @ therapéutically effective quantity of at least e of the gruup of
ahtibiotics consisting: gantamnicin, vancoinycin aid metronidazole.

Also provided aeoo:rd'mg to the present invention is 4 method of treatment of infection by
Enterococeys faeclum or Entsroooccus fasoalls, comprising administering »
therapeutically effective:quantity oft

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

(i) vapeomycin
to a patient in need of same.

‘The Enterococcus faecium may he vancomycin resistant,

<
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The invention will be-further apparent from the following description, which show, by way
of example only, forms of treatment of Cidiffielle and E, faecitem infection.
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In the experimeénts below, = synthetic antibody has been constricted using the most
predominant VH and VL antibody sequences. from patients infected with C.difficlle. Using
this sydthetic antibody, an antigon was. isolated and purified and eloctrospray mass
gpectromefry used to determine a putative partinl sequence for the isolated protein.
Searching of Cldifficila genomic sequences for metohes identified & possible candidate
matching sequence. A comparison of the candidute C.difficile sequente jdentified »
number of homologous proteins which are elageified as acetyl-CoA acetyltransferase
(triolase) enzymes and confirms it as a member of that family. ‘The closest match js
NP_349376 from Clogiridium acetobutylicum, which showed a 68%. homology over 391
amino acida. Cloning, expression and purification of the candidate protein gave a protein
which bound strongly with the synthetic antibody. Further experiments have shown that
the entibody spétific ageingt the C.difficile acetyl-CoA. acetyltrinsferase (thiolase) shows
synetgy with vanopmygin and gentémicin in treating C.difficile infectiens. Preliminary
experimenis alss show that synergy can also he achicved with mefronidazole:

Experiments also show syneegy between the aynthetic antibody and vantomyein in the
treatment of vancomyoin resistant £ faeciunt, Preliminary experiments (not shown) also
indieate synergy between the synthetic antibody and vancomyein in the treatment of
E.faecalis infection.

Unless stated otherwise, alt procedures were performed using standard protocols and
following manyfacturer's instructions where applicable, Stendatd grotocols for various
techniques including PCR, moleculpr clofing, manipulation and sequencing, the
namifacture. of antibodies, epitope mepping and mimofope design, cell culturing and
phage display, are deseribed in texts such ns McPhemson, M.J. et al. (1991, PCR: A
practical approach, Oxford University Press, Oxford), Sambrook, J. ez a/. (1989, Malecular

“
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cloning: a laboratory manual, Cold Speitig Hirbéur Laboratory, New York), Haynh and
Davise (1985, "DNA: Cloning Vol I - A Practical Approach”, IRL Press, Oxford, Ed. DM.
Glaver), Sanger, F. ef al. (1977, PNAS UBA 74(12): 5463-5467), Harlow, E, and Lanc,
D. ("Using Antibodies: A Laboratory Manual”, Cold Spring Harbor Laboratory Press, New
York, 1998), Jung, Gr. and Beck-Sickingen, A.G. (1992, Angew. Chem. Int. Ed. Bng., 3}
367-486), Harris, M.A. and Rae, LF. ("General Techniques of Cell Culture”, 1997,
Cambridge University Press, ISBN 0521 573645), "Phage Display of Peptides and
Proleins: A Labomtory Manual” (Eds. Kay, B.K., Winter, J., and McCallerty, J., Academic
Press Inc., 1996, ISBN (-12-402380-0).

Reagenis imd equipment useful in, amongst others, the methods detailed herein are
available from the likes Of Amersham (www.umersham.co.uk), Boehringer Mannheim
{(www.bochrthger-ingdltheim.com), Clontech  (www.clontesh.com), Genosys
(wvww.genosys.cam), Millipore (www.millipore.com), Novagen (www.novagen.coml),
Perkin Flmer (www.petkinglmer.com), Phermaeia (www.pharmacia.com), Promega
{vrerw.promeéga.cori), Qiagen (www.qiagen.com), S8igma (www.sigma-aldrich.com) and
Stratagene (www.stratagens.com).

The oontents of each of the references discussed hezein, including the rcferences oited
therein, are herein incorporated by reference in thejr entirety.

Where "PMID:" referenice numbers are given for publications, these are the PubMed
identification nymbers allocated to them by the US National Libruty of Medicine, from
which full bibliographic information and abstiact for each publication is available at
wivw.ntbi.nlim.rih gov, This can ajso provide ditect accéss to clectranic copies of the
complet: publications, particularty in the case of e.z. PNAS, IBC and MBC publications.

z°
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Sequence homology is as determined using the BLLAST2 program (Tatusova TA ef al,
FEMS Microbiol Lett. 1999 May 15;174(2):247-50; PMID: 1033981 5) st the National
Center for Biotechnology Information, USA (www.nchi.nlmnih.gov) with default
parameters..

. diffioile
In order to identify antibody sequences from patients with C.difficile infections and
determine the dominant antibody sequences, particnlarly CDR sequences, the methods
detailed in WO 03/052416 were used. B cells producing antibodies were identified,
sequenced of and-analysed, uring the following basic steps (see WO 03/052416):
(1) Isolation of VH and/or VL. coding regions from circulatory B cells of
human patients.
(2) Delemmining the Nuclsotide sequence of VH and/or VL. tepertoires.
(3) Delermmation of VH and’/er VL primary amino acid sequences.
(4) Extraction of CDR regions in silica - incorporation into the databasc
(5) Delection of dominant CDR & framework regions in VH and/or VL
(6) Canstrction and Production of therapentic recombinant antibodies
from dominant entibody sequences.

Fragmenits of untibodies were sequenced from four infiected patients (D01, D02, DO3 and

Heavy Chain (CDH1)

CDHI was the moeat commonly occurring VH chain from the C.difficile infected patients.
It was identified from analysis of the CDR3 sequences frons patient antibody VH chains.
226/1011 (22,4%) of cloned antibodies from C.difficile infected paticnts had the same
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CDR3 sequence (CDR-H3, below). CDHI was found. to be present in three quarters of
paticats. Iis CDR3 seqmence appeared in 184/818 (57.994) of the clones. from patient DOI;
in D03 it appeared in 40/291 (13.7%) of the cloncs; and in D04 it appeared in 2/252 (0.8%)
of the clones. The most common full VH sequence is SEQ ID NO: 1.

Within this VH chain sequence, the CDR (complementarity determining tegion) sequences
are s follows:

CDR-H1 SEQID NO: 2

COR-H2 SEQIDNO:3

CDR-H3  SBQID'NO: 4

Homology searcheshave identifiad several ather CDR3 sequenoes with greater than 70%.
homelegy to the CDR-H3 sequence (SEQ ID NO: 4), all from C.difffoile palients. The
CD3R3 sequonecs are SEQ HD-NOs: 5-15.

Light Chalp (CD1.1)
The light chain for H1]..1 was derived from a clone with the most common CDR?3 zequcnce

from C.difficile infécted patients, CDL1 was present in patient D01 at a frequency of
84/251 (33.5%). The most comrnon VL sequence contdining this CDR3 sequence was
SEQ ID NOQ: 16,

Within this VL thaisequénce, the CDR (camplementarity determining fegion) sequences
are as follows:

CDR-L1  SEQIDNO: 1?7

CDR:L2 SEQIDNO: 18

CDR-L3 SEQID'NO: 19

10



10

18

WO 2006/03426 PCT/GRUN0A02E0T

-16-

Hemology scarches have identified severdl ofher CDR3 sequences with greater thin 70%
homology to the CDR-L3 sequence, all from C.difficile patients. The CDR3 sequences are

SBQ ID NOs: 2040,

L ORI nqu_u BT Onin [ |I|1 DY

The synthetic antibody H1J.1 was constructed ss follows: CDH1 and CDL1 were
sepamtely PCR amplified from the sequencing vactor and clotied into cloning vector
pGEM-T easy (Promega Carporation) to facilitate DNA sequencing. For this 3 pg PCR
product was prepared for restriction using QlAquick PCR purification spin columns
{Qiagen, UK) according to the munufacturers instroctions. DNA was eluted from the spin
colupan in 40 pI, buffor EB. Purified PCR product (2 uL) was mixed with [ pL. pGEM-T
casy veetor, 6§ uL water and 1 pI. DNA ligase and the mixture ligeted for I h at room
temperature, Ligations wcre then transformed into clectrocompetent E. coli TG1 cells
(Stratagene) by electroporation, and plated out onto agar plates containing Ampicillin 100
pg mi™ IPTG (100 pM) end X-gel (0.006 % w/v). Colonies were allowed to grow
pvemnight at 37 °C -and then stored at 4 *C. Recombinant colonics are identificd as white
cofonies on this medie.

This gavt an antibady baving the general structure;
5 Tag - CDHI - Linker - (DLl ~ Hdis Tag

with the: amino acid seruence of SEQ ID NO: 41 with an N-terminal S-Tag and a C-
terminal His-Tag.

A
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Clastridium difficile cells (NCTC 11204) grown on bloed ager plates were suspended in
10 mM of PHS (phosphats buffered safine) and sonicated for 5 X 1 mimzte.en ice, The cell
lysate was centrifuged et 13000 rpm for 5 minutes and 364 pl of the supernatant was
predipitated in 20 ml. 10 %.trlohloroacetic acid and 20 mM DTT (dithiothreitol) in cold
acetons for 45 nrinutes, ‘Ths proteins were recovered by centrifugation and the pollet was
washed fhntwe times with cold acetons contuining 20 mM DTT.

The protein pellef was dissolved in sample rehydration solution (7 M urea, 2 M thiourea,
3% (wdv) CHAPS, 0.002%. bromaphenol bine in water).aed dilued with the same solution
for isaelectric focusing. Isoeleciric. focusing was performed using a Zoom IPGRunner
{RTM) System (Invitrogen. Ltd, Carlsbad, CA, IJ3A) over a non-linear pH range of 3-10
(7 cm) for a-tatal of 1700°Vh, loading approximately 15 g of protein on each strip. Prior
to the second dimension separation the sirips were. equilibrated for 15 minates in
equilibration buffer {50 mM Tris-HCL pH 8.8, 6 M tree, 30% glycerol, 2 % (wiv) SDS,
0.002% bremophenol blue in water) contuining 65 tnM DTT and then in the same buffer
confaining 135 mM iodecetamide for another 15 minutcs,

The second dimension separation wes carried sut ustng NuPage 4-12 % Bis-TrisZootn gels
and MQPS buffer (Iirvitmogeh Lid, Catlsbad, CA, USA). The proteiris were transbilotied
onto Imvtrolon PYDF miembrans (fnvitrogsin Ld, Catlsbad, CA, USA) and blooked in 5%
skittuned milk in.0.1% Tweeni20 in 10 wM PHS for | hour.

To identify the target of antbody H11.1, the membrane was incubated for 1 hour with
purified HIL1 antibody in 5% skimnred milk in 0.1% Tween20 in 10 mM PBS. After
washing, an anti-His antibody conjugated ‘with horse radish peroxidass (Sanfa Cruz

e
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Biotechnologies) was used, dilated at a mtio of 1:500 with 0,1% Tween20 in 10 mM_.PBS,
to detect bound HIL1. After washing with 0.1% Tween20 in 10 mM PBS the blot was
developed using ECL (Amersham biosciences, Little Chalfont, UK).

To visualise targets for IgG antibodies in patienis infected with Clostridium diffieils,
memibranes were incubated for 1 hour with serum diluted 1:20 - 1:50 with 0.1% Tvecen20
in 10 mM PBS. Anti IgG-antibody conjugated with horse radish peroxidase (for ECL) or
alknlinc phosphamse, (Sigma) where the membrane was déveloped using SigmaFast (RTM)
5-bromo-4-chloro-3-indolyl phosphate/titro blue tetrazolium tablets (Sigma) was used.

for 10 minutes and dehydrated using 25 mM ammonium bicachonate:acetonitrile 1:2 for
15 minutes. After repeating the wash with ammonjum bicurbonate and.the dehydration
stop, the gel pieces wore dried down in a SpeedVao (RTM). Small volumes of trypain (10
pg/ml in 25 mM amrmonium bicarbonate) were.-added until gel pieces retymed to theit
origina] size and & small emount of 25 mM. ammenium bicarbonate was adde to keep the
gel pieces wet during-digestion. ‘The samplea were digested for 4.5 hours at 37 °C and the
peptides extracted for 15 minutes by adding 80 1 acetonitrile. The supematant was dried
in a SpeedVac until all the acotonitrile hed evaporated. The samplc was desalted using C-
18 Zip-Tips (Millipore) and anatysed using nano-spray time-of-flight mass spcctrometry
(Q-TOF, Micromass, Mapcheiitet, UK)

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

2>
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roacted to the same protein spot. The same protein was antigonic in four patients who bed
recovered from diarthoea due to C. difficile.

solation of target protein using & colipm methof

A clinivel isolate of C.d{{ficlle (reforred to hersin as sirain CID 14000287, isdlated from a
C.d¥lcile infected patient) was grown snaerobically m brain heart infusion broth
aupplemerited with fhioglycolic acid and L-cysteine-HCI for 48 hours at 37 °C. The ceil
suspension wus centrifuged in a Sorval RC-3B centrifuge at 5000 rpm for 20 minutes to
pelict the cells and the cell pellct was washed once with PBS and re-centrifuged as shove.
The washed cell pellet was resuspended in PBS and stored at -20 °C until further use, A
2 ml aliquot of the frozen cell suspension was thawed and centrifuged at 14000 rpm for
5 minutes on a benchtep microfuge to pellet the cells, and the pelloted cells were
resuspended in 4 ml of 6 M guanidinc-HCl pH 8.0. The guanidine extracted protein was
clarified by centrifugation at 45000 rpm on 8 Beckmait L8-70M ultracentrifuge for 1 hour
at 20 °C. The supernatant was dialysed at room nmipetal.um against three times 2 litres off
20 mM sodium cerbonate buffer pH 9.5 to exchenge the extracted protein into a
compatible buffer for the Aminol.ink (supplied by Perbio). column. 2 mi of an H1LI

antibody solution (~2 mg/rl) in 20 mM sodium carbonate pH 2.5 was cavalontly coupled
to the AminoLink resin cuilibrated with 20 mM sodium carbonate pH 9.5 in a prepacked
2 ml columa following the mamfacturce’s ingtructions (Perbic). The C.difficiie antigen
coritminirig extiact (1.5 rnl) was then applied to the covalently coupled H¥L1 column and
ineuhated with the resin for 1 hour at room temperature. Unboutid material was washed
through the eofumn with 12 ml of 20 mM sedium carbonate buffer pH 9.5 and the bound
antigen eluted by applying 8 mlof 0.1 M glycine buffer pH 2,5-3.0. The shrted protein was
neutralised with 1 M Triz pH 9.0 prior to.concentration dn &n Amicon 15 ml concentrator
adaptor to ~200 pul. This concentrated protein material was then analysed by 10 % (w/v)
SDS-PAGE and visudlized hy Coomassie Blite staining. The H1L1 interacting pretein
band was then identified by mass spectrometry.

2y
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The protein bend:or spot was. cut.out of the gel and digested at 37 °C with trypsin. The
saniples were uhalysed using nane electrospray time-of-flight mass gpectrometry, which
gave the-acquence of SEQ ID NO: 42.

The same peptide weas found in the samples from the 2D gel experimenis as from the
proteiz isolated using the oblumn based method.

Searching the -Clostridium difficile genome uging BLAST search at the Sangar Institute
(www.sanger.ac.uk/projects/C._difficile/) gives SEQ ID NO: 43 as a match.

Theoretical pl: 5.74 Molecular weight: 43430.30 Da which correlates well with the
location of the protcin on the 21D gel where the moleoular weight was approximately 44
kD and pl 5.5-6.

Using the protein sequence of SEQ 1D XO: 43 in a protein-protein NCBI BLAST search
at www.nchi.nlm.nih.gov/BLAS1/ using defunlt settings reveals high asimilerity to
acetyl-CoA-acotyltransferase (thiolase) accesgion mumber NI*_349376 with 68% identity
over 3941 anmino-acids.

For oloning and expression in Kcoli the scquouce encoding the acetyl-CbA
acetyltransferase was PCR amplified directly from C. difficile genamiic DNA, end prepared
using DNeasy spin columns (Qiagen) acoording 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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Amplification wag carried out using Tyg DNA polymerase (Invitrogen) allowing direct
ligntioh-independent. oloning iate the mgwession vector pBADI-TA (Invitrogen), adding a
C-terminally fused Hisg-tag to the axpreased acetyl-CoA scetyltransferase: under the
control of the Arabinose-inducible protnoter araBAD. The cloning mix was trensformed
in to tho expression strain TOP10 ({Anvitrogen) and recombinants were identificd using
SDS-PAGE and immunoblotting using a moneclonal anti-His-tag peroxidase-conjugate
sntibedy (SIGMA). The resulting plagmid is refacred to herein ss pThiall.

Rxoression and purlfication of the acyivl-CoA acetvitransfersss

For over-expression of tho 6-His-tag tislase fision protein, E.colf strain TOP10 (pThioll)
was grown to late exponential phase (0D 1.0-at 37 °C with shaking at 200 rpm) and
protein’ expression was induccd by the addition of Arabinose to a final concenteation of
0.2%. Aftor 8. firthex 240 riinutes growth, bacteria were barvested by centrifugation (500
g, 10 minutés 4 "C) and the peflet was resuspended in lysis buffer (6 M Guanidine
Hydrathlotide, 50 mM Tris-HCI pH 8) at 1/20 the starting volume and solubilized by
mixking for 1 hour &t room temporature. I[nsoluble material was removed by a further
centrifugation step (10000 g, 10 minutes at roem temperature) and the supernatant applied
to a Qlagen spin-prep Ni-NTA column following the mapufaoturer's instrisctions. The
column was washed three times with 600 ul of Iysis buffer-followed by three washes with
600 p) of wash bufter § (8 M Urea, 50 TaM TrieHCl pH 8) and three-titney with 600 pl of
wagh buffer 2 (8 M Urea,.50 mM TrisHICl pH 8, 25 mM Imidazole). The His-Tag protein
was cluted 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 bath fractions pooled. Samples
worc analyged by SDS-PAGE.

1A%
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Cloned and purified.ecetyl-CoA acety] tanstesase was mixed 1:1 with leading buffeér and
DTT and put on heating block at 90 "C for 5§ mitmies. 5-15 ul'was separated for 35 minutes
an n 10% BisTtis gel (Invitrogen) usiag NuPAGE-MES SDS running buffer (Invitrogen).

The proteins were transblotted onto Invitrolon FVDF mombrane (Invitrogen 1.id, Caxlsbad,
CA, USA) and blocked in 5% skimmed maitk in 0.1% Tween2( in 10 mM PBS for 1 hour.
The membrane was:imcnbated:with H1L] at 1:10 (conceatration approxiimately 400 pg/mi)
in 0.1% Tween20 in 10 mM PBS for 1 hour. Washed three times for § minutes with 0.1%
Tween20 in 10 mM FBS and ther incubated for ona hour with S-protein HRP conjugate
(Novagen) at 1:100Q, The blot was developed using Sigma-Fast DAB stain and shows a
strong response to the thiolase band located just under the 50 kD marker.

Therefars, antibody from patients with C.difficile infection is facusscd against C.difficlle
acityl-CbA asetyl transferasé and synthetic antibody canstructed from the dominant light
and heavy chain €CDRs of thote patients is specific ngainst the C.difficile acetyl-CaA
acely] transferase. Therefore, C.difficile acatyl-CoA acctyl transfecase is a strong entigen
and antibody H1L1 is useful in binding it.

Conserved epltope

There are three censccutive enzymes in the butanol/butyrate-producing pathway of
Closiridiym acetobutylicum which ate also present on the. Clostridivii difficlle
chromosome. These have been found to react with a rebbit anti-serum raised ag#inst
supematant proteins from Closeridium difficile (Mullany P e al., FEMS Microbiol Lett.,
1994 Nov 15;124(1): 61-7; PMID: 8001771).

WAL
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Assuming the enzymes share a consceved cpifopo, the only homologous region can be
found at residue 9-12 in thiol=se (accession number P45362) wiich is present in cretonase
{accession nuber P45361) residnes 5-8, and this conserved sequence is SEQ ID NQ: 47,

The organisms were cultured onto a Colinnbia Blood Ager plate (CBA) to achicve single
coloniea and mcubated at 37 *C for 24 houss (E. faeciium) or enaerebically for 48 hours
(C.difficile).

Antimicrobial agents were prepared according to NCCLS methodology- {M7-6A), giving
a total of 14 concentrations for vancomryein and gentamicin and 11 concentrations for
HIL1. The initial dilutions of vancamycin and geatamicin were made in dH,0, HIL1 was
inilislty dilyted in Formulation Buffer (Tn 100 mi: 3.484 g Argininc (200 mM), 3.006 g
Urea (0.5 M), pH 9.5). Subsequent dilutions were made in the appropriate growth medium
fin the organism being used. The ageats were stored in aliquots at -20 °C and thewed on
the day of use.

Concentrafions were twice the final concentration required.

1. Medium Preparation
E.faeciym Medium - Cation-adjusted Mueller Hinton Broth (NCCLS M7-
GA): “Ta 1 litre Mueller Hinton Broth (OXOID, MHB), 2 m! of 10 mgiml

GaCl, and 500 p1 of 10 mg/ml MgCl, were added

C.difficile Medium -

29
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.(1) Supplemented Bruzella Broth (NCCLS M11-A5): To 900 m]
Brocella Brath powder (SIGMA), 1 ml Homin {5 mg/ml) and
1 ml Vitamin K (I mg/ml) were added. Post antoclaving 100
ml Lysed horse blood (5%) was added.

(2) Rainforoed closiridial medinm (RCM) wes prepared according to
the manufactirers ingtrustions: 38 g in 1 Ktre dH,0,

MIC Plate Preparation — Table 1

Drug 1 - vancomycin-or gentemicin (final concentration renge 0.0625 pg/mi
ta 512 pg/ml)

In-a U-shaped 96 well microtitre plate: twice the required concentration of
vancomycin or gentamicin (50 pul) is ndded 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 concenlrations of ¥ancomyzin,

DPrug 2 -I{1L1 antibiody (final concentration range 0.25 pg/mi to 256 pg/ml)
H1L1 (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 lo right) 2-fold deoreasing concentrations of

HIL1. The last column is left blank

The final eolumn contains 100 yul of growth medium only

29
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Continring concenitations of vaticothyein and gentamicin wers performed in the same:
manner as above byt on 4 second microtitre plate. H1L.1 concentrations were exactly the
same us above, as.were the Media only control in columin 12.

. Preparation - Direct Colopy Snapcnsion

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

- A direct colony suspeusion was made by resuspending colonies frem
an 18 to 24 hour (K faecium) or 48 hour (C.difficile) agar plate into the
appropriate grawth medium or sterile saline.

- This was adjusted to 0.5 MacFarlands standard then diluted 1:10 in
growth mediugo (spproximately 1 x 107 ofivml) according fo NCCLS
M?7-6A (E faecium) und NCCLS M11-A5 (C.difficile).

- 5 i1 of the 1:10 inoculum suspension prepared as above was used 1o
ifioculate each well (finsl inoculum 5 x 10* ofo/ml).
- The plaie was inoculated from well 1210 well 1.

- The pletes were incubated at 37 °C for 24 hours (B faecium) or
anserobicelly for 48 hours (C.difficile).

- To chetk the inoculyzy 10 pl from the growth control wis dituted in
10 ml sterile seline (1:1000), afd 100 pl was phited onto a CBA plate
and incubated at 37 *C for24 hours (£ faecium) or anaerobically for
48 hours (C.dzfficile). Fifty colonies wete equivalent to 5% 10° cf/ml.
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The MIC was taken as the lowest concontration of drug that substantially inhibited the
growth of the organiam,

The FIC (fractional inhibitory concentration) was calculated for ach drug by dividing the
MIC in the presence of the second drug by the MIC in its absenca. For each combination
this produced two fractions, which were summated to produce the FICI (fractional
inhibitoty toncentration index): synergy was defmed by a value of <=0.5, indifference
was defined by a value of >0.5 tp <4 and antagonism was defined by a. value of >= 4,0

Resnlta
Theee resulis demonstrate synergy between H11.1 and vancomycm and gentumicin

Conclusions

These resnlis demonstrated synergy betwesn both (i) H1L1 #od veuncomyein, and (ii) H11.1 apd
gentamicin versus- C. difficile 14000287 and C.difficile NCTC 11204, I+t showed synergy between
Vancomycin and H1L] in Vancomycin tesistant Enterococeus faecium.

SCFA Preparation

The three SCFAs uscd were acctale, propionate ahd butyrata.

Each xvas prepared to-a concentration of 1 M as followa:
Sodium acetifc FW 82,03 - 82.03 g it 1 litre dH,0
Sodium butyrate FW 110.00 - [10.09 gin 1 litre dH,0
Sodium propionite FW 96.06 - 96.06 g in 1 litre d1,0
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‘The three sciutions were: combined-in.a ratio of 70:20:10 respectively, Therefore, in the final
solution the conéeniretions were sodivm acetate. 0.7 M, sodium butyrate 0.2 M and sodizm
propiooate 0.1 M. The final concentratian of fotal SCFA was 1 M.

From this stock sqiytion epnccitrations of 5, 10, 20, 30, 40 and 50 mM iotal SCFA were prepared
uging reinforoed clostridial medium (REM, DIFCO).

Mesllnm preparation
Reinforped clostridial inediyim (RCM) was prépared according to the manutacturers instructions:
38 g in * litre dH;O

Dey before assuy.
Cultures wore:only removed from anaerobic conditions immediately prior to ude. Exposure (o
aerobic coriditions did not exceed 30 minutes

An -ovemight suspension of C.difficile was made by inoculation 10 m! of RCM medium with
colonies from & 48 hour old Columbiz Blood Agar plate of the ofgenism. The suspension wus
incubated for 24 hours &t 37 *C under anaercbic conditions.

Day of sasay

Capirol platg

In a flaf-hottomed 96 well microtitre plate control solutions (200 pl) were placed in the wells as
outlined below in Table 4. Bach control used 3 wells.

Test plate

In 2 flat-bottomed 96 well microtitre plate (rows labelled A-H, columns labelled 1-12) test
solutions (100 plI) were placed in the wells es detniled below. The twa test solutions,
SCFA plus HIL1, give a combined volume of 200 ul. Each test used 2 wells, Wells in row:



10

15

WO 2006/003436 PCT/GRAS102607
-28 -

. A conteined S0-mM SCEA; in row B, 40 mM SCFA; in tow C, 30mM SCFA; i row D,

20 mM SCFA; in-row E, 10 mM SCFA; in row F, 0.5 mM SCFA. Wells in columns 1 and
2 contained 16 ug/ml HIL1; in colomns 3 and 4, 8 pg/mt HIL1; fn columns 5 and 6, 4
pg/ml HIL1; in eohymns 7 and 8, 2 pg/ml H1L]; in columns 9 and 10, 1 pg/ml H1L.1; in
columns 11 and 12, 0.5 pg/mil HIL]. Row G was empty. 200 11 RCM was placed into all
the wells in row H a5 a growth contral for the plate.

Inoculum preparation
Cultures were only removed from anaervbic conditions immediately prior to usa, Hxpogure
to sercbic.conditions did not exceed 30 mimutes.

The overnight suspension, oulture aft late log phess, was used. to inoculate the microtitre
pletes. 20 pl (approx 10% inoculum) was added to all the wells, except Tor the
medisinegative contrel on (he control plate.

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

Optical denaity readinga (OD gy nm) were made at time points zero and 24 Hours. Average
ODgy nm readings were determined.

Benults
Controls - gee Tabie 5.
Conclusions -
1.  No-effect 0f 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 HIL! but inhibition with
16 pg/ml of HIL1.
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Tests - soe Table. 6.

Conclusions -
Indifferonce with 1, 2 and 4 pg/m] of H1L1 and 5 mM of SCFA (data not
shown). Synergy with 8 pg/ml of HIL1 und SCFA from 10-50 mM with
optical denzity at 24 hours falling to 4 fange of 0.296 - 0.330. The effect was
most obvious with 16 ugfml of HIL1 and 50 mM of SCPA.
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Tablel
Drug congentrations at this stage will be half the concentration that was put into the wella
(50 i+ 50 pl = 1:2 dikution).
§ A, B, efo, = Vancomycin or gentamicin
1,2,3 eéte. =+ HILL

: INERAEEENENENEREEERE EE RN
A | AL | A2 | A3 | A4 | AS | A6 | AT | AB | A9 | Al0 | A1l | Media
b N m.ly
10 [ B | Bl | B2 | B3 | B4 | P6 | B7 | BE | B9 | BIO | Bil | Media
' anly
C [ Cl | C2 | 3 | C4 | C5 | Cob | Ci| CB | CO | CI0|CIl| Media |
. only
D (DI | DI | D4 | D& 5| D6 | D7 | D8 | D& | 010 | DII | Media |
: N oﬂlf
E |E |2 | &3 | BA | Bs | B6 | E7 TT B9 | EI0 | EI1 | Media
only
- ¥ | F1 | £Z2 .rr.:u_J T4 | F3 | P6 | F7 | F& | IS | Fi0 | FI1 | Media
) only
15 [[G |Gl | G2 |GI | Ga (a5 G6 | GF | G8 | GY | Q10 | G1t | Media |
H [0l | B2 | i3 | 04 | AS | 06 | ®7 | B8 | H? | Hi0 | HI1 | Media
I only
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Table 2
Speoics Agent | MIC (pg/ml) of each agent FIC PRI | Outcome
Alane | Combination | {Hg/ml)
Clostridium diffteils| Vencomyein l 0.125 0.14 -0.125 Synetgy
NCR 1104
ettty | T 512 0.25 0.0004
Bnterdcbctus | Veosbmycin | 128 16 @12 | 037 | Synergy
JSashem -m‘m 512 128 0.25
Table 3
Speciss Agent | MIC (ugmDofeach | FIC | FICI |Outcome
agent {pg/mi)
Alope | Combinatio
n
C.difficile 12000287 | Gent 8 2 0.25 |0.266 | Synergy
(Brucellabroth) | HIL1 | 512 8 0.0156 _
. Cdifficile NCTC | Gent 16 4 025 |0.375 | Synergy
11204 REMY | HIL1 | 312 64 0.125 '

26
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Table 4
1t 2 |a|ls|s )] 6|7 |8|9¢|n0|n|n
RCM o inooulum | RCM + inoculum
5 B | RCM+S0mM RCM + 40 mM RCM + 30 mM RCM +20 mM
. SCRA SCPA SCRA SCFA
c +10mM | REM+5 M SCFA
g :m
D [ ROM+i6pg/ml | RCM+8ughml | RCM+4dpg/ml RCM + 2 pghml
LIL] HIE] H1LI HILI
{ B | RCM+lpghul | RCM+0Sughml
HIL] HiL1
F
10 6
| u
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Tablo 5
Expetiment No HIL] SCFA Mean Optical

(ng/mi) (mM) Density at 24 Hours

1 - - 0.452

2 - 5 0.460

3 - 10 0.420

4 . 20 0452

5 - 30 0480

6 - 40 0.440

7 - 50 " 0.370

] 0.5 - 0450

9 1 - 0440

10 2 - 0440

11 3 - ~0.440

12 8 - 0.420

13 16 - 0334

Table &
Experiment No HILI SCFA Mean Optical

B (nghul) (mM) Deusity at 24 Hours

1 B T 10 ' 0.310

2 16 10 0.308

3 8 20 0.296

4 16 20 0.228

3 8 30 0.365

6 16 30 0308

7 8 40 0.310

8 16 40 0.303

9 8 30 0.330

10 16 50 0.281
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CLAIME
1. The use of an inhibitor of acetyl-CoA acetyltransferase in the manufacture

of a medicarnent for the treatment or propliylaxis of infection by Clostridium difficile.

2. The use according to claim 1, said acetyl-CoA ecetyltransferase being from
Clustridium difficile.
3, The use aceording to cither of the preceding claims, said inhibitor being an

antibody or an.antigen binding fragment thereof.

4, The use according to ¢laim 3, said entibody or antigen binding fragment

thereof bring specific agninyt un epitupe displayed by the peptide having the sequence of
SEQ ID NO: 47.

5. ‘The use-according to cither of claima 3 er 4, said antibody or antigen binding
frapment thereof having VH chain compleancatarity determining regions (CDRs) 1-3
having the scquences of SEQ) TD NOs: 2-4 respeetivcly.

6. The- use according to clair: 5, said entibody or antigen binding fragment
thereof VH chain having the sequence of SEQ 1D NO: 1.

7. The use according to any of olaime 3-6, said antibody or antigen binding
fragment thereof having V1. chain complementutity determining regions (CDRs) 1-3
having the sequences of SEQ ID NOs: 17-19.

B. The use according to claim 7, seid antibody or antigen binding fragment
thereof VL chain heving the sequenee of SEQ ID NO: 16.

X4



=35.

9. The use aéco:ding 1o claim 3, said antibody or antigen binding fragment
thereof having the sequence of SEQ ID NO: 41.

10. The use according to any of the preceding claims, the medicament
$  additionally comprising at least one of the group of antibiotics consisting: gentamicin,
vancomycin and metronidazole.

11. A combined preparstion for the treatment of infection by Clostridium
) difficlle, comprising:
10 () an inhibitor of acetyl-CoA acetyltransferase; and

(i) st lIeast one of the group of antibiotics consisting: gentamicin,
vancomycin and metronidazole.

12. Isolated and/or purified antibody or antipen binding fragment thereof
15  compmsing at least one of the group consisting-of :
)] VH chain complementarity determining regions (CDRs) 1-3 having
the sequences of SEQ ID NOs: 2-4 respectively; and |
(ii) VL chain complementarity determining regions
1 {CDR) 3 having the sequence of SEQ. il NQ: 18,

]
13. Isolated and/or purified antibody or antigen binding fragment thereof
according to claim |2, said VH chain having the sequence of SEQ ID NO: 1.
14 Isolated and/or purified antibody or antigen binding fragment thereof
35 according to either of claims 12 or 13, said VL chain having the sequence of SEQ ID NO:
16.

. AMENDED SHEET 12/04/2008
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15, Isolatcd and/or purified antibody or antipen binding fragment thereof
according to cldim 12, sald astibody having the sequence of SEQ ID NO: 41.

16. A mucleic acid molecule coding for en antibody or entigen binding fragment
thereof according to claim 15.

17. A nucleic acid molecule according to claim 16, having the sequence of SBQ
IDNO: 46.

18. The use of an inhibitor of acetyl-CoA acetyltransferase and vancomycin in
the manufacture of a medicament for the praphylaxis or treatment of infection by
Enterococcus faecium and Enterococcus faecalis.

19. The use according to claim 8, said Enterococeus faecium or Enterococcus
Jaecalis being vancomyein resistant.

20. The use according io either of claims 18 or 19, said acelyl-CoA
acetyltransferase being from Clostridium difficile.

21 The use according to*any of clpims 18-20, said inhibitot being an antibody
or-an antigen binding fragment thereof.

2. The use according to cluim 21, said antbody or smtigen binding fragment
‘thereof being specific against an epitope displayid by the peptide having the sequence of
SEQ ID NO: 47.

ol



-17.

23, The use according to either of claims 21 or 22, said antibody ot antigen
binding fragment thereof having VH chain complementarity determining regions (CDRs)
1-3 having the sequences of SEQ ID NOg: 2-4 respectively.

24, The use according to claim 23, said antibody or antigen binding fragment
thereof VH chain having the sequence of SEQ ID NO: 1.

25. The use according to any of claims 21-24, said antibody or antigen binding

fragment thereof having VI chain complementarity determining regions
(CDR) 3 having the sequence of SEQ. ID NO: 10. '

2. 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 sequenca of SEQ ID NO: 41.

28. A combined prepamtion for the treatment of infection by Enterococcus
Jascium or Enterococcus faecalis, comprising:

(i)  =n inhibitor of acetyl-CoA acetyltmnsferase; and

(ii) vancomyein.

29. A method of treatment of infection by Clastridium difficile, comprising
administering a therapeuticelly effective quantity of an inhibitor of acetyl-CoA
acetyltransferase to a patient in need of same.

AMENDED SHEET 12/04/2006
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30. A method socording to cliim 29, sdditionally comprising administaring a
theripeuticylly effootive- quentity of st least one of the group of mtibiotics consieting:
gentamicin, vanconryen and métronidzzole.

L. A muthibd of treatment of fnfction by Enserococcus fascium ot Bnterocdccis

Jaecally, compising administering a therapoutically effective quantity oft
(f) aninkibitor of neetyl-CoA, acciyltrahsferase; and
{i}} yancomycin

to a patimnt in need of same.

32 A micthod according 1 tlaim 3 1, said Experocoecus.foecium or Enteracooous
Jaecelis being vancamycin resistant.

u>
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BRQUENCE EISTIWG
<110» WauTez Phidma Ple
Burnle, Jamas
Natthewe, Buth
Carter, Tradey
<130> Treatmeat oFf Bagteriaml Infactions
<130> WA/MPL0T12INO

<i58> D414886.3
<«]151> 2004=-07-03

<160> 47

«170> DPatentTh- version 3.3

<21d> 1

<31I>» 126

<212> FRT

<213» Howo sa¥plens

<t00» 1

GIu Yul Gin Lepn Yal ©lQ Ser Gly Pro Gly Leu Val Lym Pro Sar &Gln
1 L 10 16

Thr Lau Her Louw Thr Gys Thy Val Ser Jly €1y Ser val S S¢z Gly
10 as a0

8er Ty Sar Trp Ser Trp Ile Arg wly Arg Pro Gly Gln Gly Leu Glu
a5 40 45

Trp Ile Gly Phe Ile Tyr Tyr Thy Gly Tyx Tt Ser Tyr Lys Ser Sar
5q 55 &0 .

Leu Lya fer A¥g Val @ar Lén Ser Vel App Thr Ser Asn Nep Glu Fhe
117 70 75 B0

Spr Lei Bar Jan Sar Per Val Thr Als Ala Asp Thr Ala Val Tyr Tyr
85 aq L]

Cys Rla Arg @y Ile Ry Ala Pro Asp Hiw His Asp Phe Ber oly Tyr
100 108 110

Leu Oly Arg Trp Sly Bln 8ly Thr Leu Val Thxr Val Sexr Ber
115 120 1las

<210> 12

«ally 12

11> FBET

<313> Houo dAapiens
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<400> 32
aly Gly Sar Val Ser Sar Gly Ser Tyr Ssx Trp Ber
1 B 10
<210» 3
<211» 1€
<212>» PRT
<2158> Homo sapliena
<400> 3
Phe Tla Tyr Tyr Thr Gly Tyr Thr Sor Tyrx Lys Pexr Ber Leu Lys Ber
1 5 10 15
<210> 4
£211> 16
<313> PRT

«<i13%> Homo saplens
400> 4

Glu Ils Arg Ala Pro Asp His His Asp Phe Ear Gly Tyr Leu €ly Arg
1 5 1o 15

«210> §

<211> 16

«312> PRT

<233> Homo ssplens

<400> 5

Glu Val Arg Ala Pro Rep His Bis Asp Fhe Ber dly Tyr Leu Gly Arg
h 5 10 15

«210>» 6

<Rll> 1¢&

<212> pet

«<213> Homo saplens

<400> 6
Glu Asn Arg Rla Pro Asp His His Rep Pho fer 9ly Tyx Leu Gly Arg
1 5 1o 1s

<210> 7

<221> 16

<213» PRT

=213> Homo SApilens.

<400> 7

Glu Ile Arg Ala Pro Asa His His Asp Phe Ser GQly Tir Leu Gly Arg
i 1 10 15

\2
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<210 &

<211» 16

<212» PRT

<213> Homo saplens

<400> B8

Glu Ile Arg Aly Pro His Eis His aAsp FPha Ser dly Tyxr DLeu Gly Arg
1 5 10 16

<210> 3

<2lis 16

«2132» TRI

«213> Homo sapians

400> 9

@lu Ils krg Ala Pro hsp Hie Hie His Phe Ser @ly Tyr Leu Gly Arg
1 5 10 15

<310> 10

<211l> 1€

<212> PRT

<213> ¥amo saplens

<400> 10

@lu Ila Arg Ala Pro Asp His His Asp Tyr Ser Bly Tyr lLeu Gly Arg
1 5 10 15

210> 11

<211>» 16

«212> FRET

<313> Homo sapiens

<400> 11
8lu Ile Arg Ala Pro Asp His His Asp Leu Ber .Gly Tyr Leu Gly Arg
1 5 10 15

<2l0> 12

«211> 16

<3ld> FPRT

<213» Homx sapiens

=400> 13

Glu Ile #zy Ala Pro Asp Ris His Asp Fhe Sexr Val Tyr Lau Gly Arg
1 5 10 s
«310> 13

<21l> 13

<2195 FRT
<213> Homo aaplisns

o
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<4B0> 13

@iu Ila Arg Ala Pro asp e His Asp Fhe gar Leu Ber
1 5 io

<210> 14

«311> 16

<212> PRT

<213> Homo smplens

<400> 14
Gly Yle Arg Alm Fro BAsp His His Asp Pha Ser Gly Tyr Pib aly Arg
1 5 10 18

<210> 15

<21I> 116

<312>» PRT

«<213> Hoimo spapiens

«<&4ab>» 15
Glu Ile Arg Alm Bro Aap His His Asp Phe Bexr Gly Tyr Leu Gly Cya
1 s 10 15

<210> 16

<211> 108

«212» PAT

<113> Homo saplens

«400> 18
8ex Ber Glu Leu Thr Gln Agp Pro Ala Val Sar Val Ala Léu Gly Gln
1 5 10 15

Thr Vel Azg Ile Thr Cys Glu Gly Asp Sex Leu Arg Hor Tyr Tyr Ala
20 a5 30

Sar 'Trp Tyr Gln 8ln Lys Pro Gly Gln Alm Pro Val Ieu Val ¥les Tyr
35 40 45

Gly Lys Asn Asxn Arg Pro Saxr Gly Ile Fro Asp Arg Phe Ssr Gly Ser
50 85 &0

Ser Eey Gly Aan Thr Ala fer Leu Thr Ile Thr Qly Ala @la Ala dlu
&5 7 75 80

Adp Qlu Ala Rup Tyr Tyr Cya Asn Sor Axg Asp Ber Thr Gly Rsu Gln
85 30 95

Leu The Gly Gly dly Thr Lyas Val Thr val Leu Cly
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100 105

<d10> 17

211> 1l

<212> FRT

¢213> Homo papiens

<400> 17

Gln Gly hep Bexr Leu Arg Ser Tyr Tyr Ala Bar
i B 10

210> 18

<ill> 7

<213> MY

<213y Eomo sapiens

<400> 1§

dly Lya Asn Asn Axyg Pro Her
1 s

«210> 18

<311> 210

<2132> DD

«213> Homo aaplens

<400> 13

Asn Ger Arg Asp 3er Thr Gly Asn Gln Leu
1 5 1a

<2L0> 20

<dll> 11

<2t2> DPAT

«213» Homo saplens

<400> 20

Asn Ser Axg Asp Asn Thr Gly His His Val val
1 5 10

<310> 21
<211 11
€212» BPA7T
<213> Homo suplens

<400> 21
Asx Ber Arg Asp Ser Ser Gly Asn His Vel val
1 5 10

«210% 22
<211> 11
<313> FRT

PCTIGR2OX/002607
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<313> F¥omo sapimps
<200> 22

Ser Ser Arg Asp Asn Ssr Gly Asp Arg Tyr Val
1 5 10

<210> 13

<2l1l> 190

<212> PRT

<213>» Hom sspiwns

«400> 213

His Ser Arg Asp Thr Aim (ly Asp His Leu
1 5 10

<2X0> 24

«211> 10

<212> PRT

«213> Homd axplens

<400» 24

Asp Ser Arxg Asp Gly Thr Gly Asn Glo Leu
1 5 10

<210>» 2§

<211> 10

<212> PRT

<213> Homo sapiens

<4bo> 25

Aan Ber Arg Asp Thr hsn ly Asp Glp Ieu
1 5 1o

<3110> 26

<311> 11

«2132> PET

<213> Homo eapiens

<400> 2¢&

Amp Her Arg Rip 8er Ser Gly Asn Leu @ly Leu
1 L § 16

<210 27

<211> 11

<213> PRT

<213> Homo papiens

<400> 27

Asn 8er Arg Asp Fer Ser Oly Asn Leu Oly Val
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1 B 10

<al0> aik

<211> 11

<214 FRT

<213> Homo sapilens

<400> 2B

Aan Ber Arg Asp Ber Ser Gly Tyr Hia Val Ilas
1 8 10

<310
<31ll>
ezl
<213

<400>

1

«<2310>
«211>
<212
<213

400>

a9

i1
PRT
HEofo siplens

ger Bex Arg ASp :am 1ye Qly Hip Azg Tyr iml
140

3

11

PRT

Howe sepiena

39

fer Sar krg Asp Ser Asp Gly Asp Arg Tyx Val
1 I 10

<210>
2311
<#i3>
234>

400>

1

<310>
<2Lll>
<2312
«213>»

<&p0>

Lys ¥ro irg Asp ‘Ser Ser Gly Asn Gis Val
1 ]

«210>
<dli»
<d12>»

31

11

PRT

Hemy anpiehs

3l

Ber Ser Avg Asp Thr Lys Gly His Arg Tyr vVal
5 10

32

10

i

Hou saplens

2

10

33
10
PRT
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«313> Homo saplens.
<=400> 33
Sar Arg ASp Saxr Hex Gly His val Ala Val
1 5 10
<3210> 34
«<21l> 12
«212> PRY

<213> Homo sapieng
<400> 34

Asn Ber Arg Asp Ser Ber Gly Asp Pro Leu Gly Val
1 5 10

«210> 39

<211l> 11

312> BT

213> Homo seplens

<400> 35
Ala Ser Arg Asp Ser Ser 3ly His Val Ala Val
1 L 10

<310> 3¢

<211l> 11

<213> FPRT

<213> Homo saplens

«400> 38

ASn Ser Arg Asp Her Sar dly Asn Leu @ly Cys
1 5 10

<210» 237

<2ll> 11

<212> PRT

<213> Homo maplens

<£00> 37

ABn 8¢r Arg Asp Ser Ser @ly Asn Leu Gly Tr
1 5 10

<210> 39

<2il>» 11

<212> PRT

<213> Homo sapiemy

«400> 34

Bekr Bar irg Asp Azg Asn Gly Hia Arg Tyr Val
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1 5 10
<3110> 39
<ali> 11
<214> DPRT

«713> Homo sspiens

<&00> 39

Ser BEt Ary His Thr Iyvo @ly Hls Arg Tyr val
1 5 10

«2L0> 468

<3211> 11

«<212> PRT

<113> Homo sapiens

<400 40

Thr Ser Arg Aap Ser Asn Gly Asn Arg Tyr Val
b | b 10

<Jlo> 41

<211 250

<2la> PRT

«213> Arcificial segquenca

<240>
<233> eynthetic H1L) antibody

<4D0> 41

Glu 'val ¢ln Lsu Val Glu Ser Gly Pro Gly Leu Val Iys Fro Sar Glu
1 5 10 15

hr Lem Ser Leu Thr Uys Thr Val Ser Gly Gly Sex Val Ser Seaxr aly
290 as 30

Sar Tyr Ser Trp Hsr TIp Ils Axg Gln Arg 2xe Gly Gln Gly Leu Qlu
35 40 45

Trp Ils Gly Ple Ils Tyr Tyx Thr Gly Tyr Thr Ber Ty lys Sar Hér
[ 14 55 80

heu Lyw Sex Arg Val 2saxr Leu gar VAl Asp Thx Ber Asn Rap Gln The
65 70 75 BO

Ser Lagu Sar Leu Saxr Ber Val Thr Ala Ala Agp Thr Ala Val Tyr Tyx
] 20 95

Cys Ala Arg Glu Fle Arg Rhla Pro Asp His Hig Asp Phe 8ar Gly Tyx
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1014
100 108 110

Leu Gly Arg Trp @ly Gln Gly Thr Leu Val Thr Val Ber ser dly Gly
116 120 125

ger Gly @ly dly Gly 8er Gly Gly Gly Gly: Sexr Ala Ssr Lys Ser Ser
130 140

Glu Leu Thr Gln Asp Pro Ala Val Ser Val Ala Leu dly 3ln Thr Val
145 150 185 160

l:rgIle'ﬂerybGlnllyl\dpscrheulrgser'ryrmuakr'rzp
170 175

Tyr Gln Gln :bys Fxo Gly @ln Ala Pro Val Leu Val Ile Tyr 6ly Lys
188 190

hap Asn Arg Pro Gar gly Ila Pro Asp Arg Phe Ser Gly Ser Sar Bar
195 400 a5

Gly Ban Thr Ala Ber feu Thr Ile Thr Gliy Ala 6ln Ala Glu Asp Glu
a10 215 420

Ala Rep Tyr Tyr Cym Apn Sar Arg Asp. Bax Thr Gly Apn Gin Leu Phe
225 230 235 2490

Gly Gly Gly Thr Lye Val Thr Val Leu Gly
245 250

<210> a2

<21l> 22

<2132>» PRI

<213> Artificial sequence

<220>

<223» putative sequence of antibody targat

<220

<2321> MIESC_FEATURE
<I32>» {12)..(18)
<323> any anine acid

<300> 43
Ala Epn Ila Thr Ero Asp Mat Tle Asp Glu Esr Xaa Xap Ean Xea vVal
i 5 10 15

Lesyu Thr Ala Gly ILsu Gly

/’5\%

P



WO 100603426 PCT/AGR200/002607

11714
20

210> 43

A¥l> 413

<212> PRT

<213> Clestridiuom Alfficile

<220>

231> MISC FEATURE

<222> {&3}..(e8)

<2323> match with 5BQ XD EO: 432

«<400> 43

Ile Lys Leu Phe Lyw Lye GIn Phe Arg Ile Tyr Glu Lys Ser Asn hLem
1 5 1o 15

Het Gly Val Met Asn Met Arg O1d Val Vil Ile Ala Sor Ala Ala Aryg
20 as 30

Thr EKlm Val Gly Sar Phe Aly dly Ala Phe Lys Sar Val Sar Ala val
35 40 45

Glu Leu Gly Vel Thr Ala Ala Lysn Glu Ala Ile Lys Arg Ala Ron Ile
50 55 50

Thr Pro Asp Met Ile Asp Glu Ser Leu Teu Gly Gly Val Leu Thr Ala

1] 70 75 a0

Gly Leu Gly (3In isn Ila Ala Arg Oln Ile Xla Leu Gly Ala Gly Ile
a5 90 ss

Pro Val Glu Lyas FPro Ale Mat Thr Ile Asn Ile Ynl Cys 91y Ber Oly
100 105 110

Leu Arg Sexr Val fiax Mat Ala 8ar Gla Leu Ile Ala Leu Gly Asp Ala
116 130 125

Asp Ila Met Leu Val Qly Qly Ala Glu Asn Met Ear Met Ser DPro Tyr
130 138 110

Leu Val Fro Ser Ala Arg Tyr Gly Ala Arg Met Gly Asp Ala Ala Pha
145 150 155 160

Val Asp Saxr Mat Ile Lys Rep Gly Leuy Bex Asp Ile Fhe Asn hen Tyr
165 170 175

N
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His Met Gly Ile Thr Ala Glu Asn Xle Ala Glu @ln Trp Asm Ils Thr
100 185 150

frg Glu Gu Gln Asp Glu Leu Ala Lau Ala Ser Gln Asn Lys Ala Glu
195 200 205

Lys Ala Gln Ala Glu Gly liys Phe Zgp Olu Glu Ile Val Fro Val val
2146 215 220

mmuymmalymn:hlmupmmp olu Tyxr Ile
2as 435 240

Lys Pro Gly Thr Thr Met @lu Iys Leu Ala Lys Ism Arg Prv Xla FPha
245 as58 a55

:q-mmalymrmmmalymulmmy:hunlup
165 270

Gly Ale Als Het Lem Val Val et Ala Eym Glu Lyo Ala Glu 3lu Leu
275 240 285

Gly Ile dlu Pro Leu Ala Thr Ile Val Ber Tyx Gly Thr Als Gly Val
290 295 3%

Asp Pro Lyp Ile Mat llymulyrram Pra Ala Thr Lys Lys Ala
ios 310 3is. 330

Leu Glu Ala Ala Asn Met Thr Ile Glu Kep Ile Rsp Leu Val Glu Ala
335 330 335

Asn Glu Als Phe Ala Ala 9ln Ser Vel Ala Val Ile Arg Asp Leu Asn
3440 345 T oasg

Ile Amp Mot Asp Lyw Val Asn Val Asn Gly Gly Ala Ile Ala Tle Gly
ass 360 365

Elp Pro Iles Gly Cys Ser €ly Ala Arg Ila Lem Thr Thr Leu Leu Tyy
370 375 380

Glunhtlwngnrgmuamwhrslymmmreucys Ila
385 ish 400

Gly Gly Gly Met Gly Thr Thr Leu Ile Val Iyw Arg
205 410

<210> 44
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«111> 19
<ala> ORA
<31d> Artificial sequence

<220>
<223> PICR primar -

<400> 44
atgagagaag tagtaattg 19

<210> 489

<31l» 30

<%12> DHA

213> Artifiaial sequence

<330>
<223> PCR primer

<400> 45
tetottanct attaaagtag 20

<210> 46

<J1l> TE&S

<313» THR

<213> XArtificlel cegquance

<220>
«323> coding smquence for antibody HALA

400> 46
tgaggtgoag ctggtggagt atggeccagqg actggtbgaay cottcggaga ccotgtocet 60

cacctgeaat gtetctggtg getcogtoag cagtggtagt tactottgma getogatocog 1a0
CCUgCgOCeR ggacagageo tggagtggat tgagtbtcate tactasactg gotacacotg 180
ctacaadteg tcocctomaga gtegagtckce octgtodgitt gacacotcta acgaceaght 340
ctcecatgage ctgagetctg tmactgeocge ggacacggec gtgtattaat gtgegaggga 300
aattagtgee cgagatcaoa atgettttag tggttatcte ggccgctgyg gccaggoaac 360
cctggtoaec ghetockoag gogogeaggy tgdtgygcguc agoggtghcg gtggcagegg 430
tggoogtgot agegotaget tettetgege tgactcagga occcbtgcotatg totgtggeot 480
tgoggacagac agtcaggate ecatgocaag gagacaguct cagaagetat tatgcasgct 540
gutatoagos geagacagga oaggeccetg tacttgtoat cotatggtaaa ascaacogge 600
ccteoagggat cceagacoga tictctgget coagotoagy tasoacaget tocttgacea 560
toactggggo gonggoggaa gatgaggetg actactactg taactcocegg gacageactg 720
gtsaccaget gttoggogya gugsccadgg tcacogtoct aggta T65

<Ilo» 47
<211l 4
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<i13> PRT
«213> Clostridium AlfFioile

18/14

<330>

«221> MISC_FEATURE

<222> (1)..{4)

<223> C.difficils thiclass gonparved spitope

<400> 47

Val Val Ile Ala
1
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TRATAMIENTO DE INFECCIONES BACTERIANAS

CAMPO DE LA INVENCION

La presente invencidén se refiere a compuestos,
medicamentos y tratamientos para infeccién por Clostridium
difficile, junto con anticuerpos aislados novedosos y 3su
uso en la misma. La presente invencién también se refiere a
la profilaxis y tratamiento de infeccién por E. faecium y
E. faecalis y provee medicamentos y tratamientos para las

mismas.

ANTECEDENTES DE LA INVENCION

Clostridium difficile es una bacteria anaeroébica
Gram positiva, y es considerada como un patégeno humano que
ocasiona un espectro de enfermedades que varian desde
diarrea leve hasta colitis pseudomembranosa fulminante (PMC
por sus siglas en inglés)- denominadas colectivamente como
diarrea asociada «con antibiético contra Clostridium
difficile (CDAD por sus siglas en inglés). CDAD es una
enfermedad nosocébmica, iatrogénica, comin asociada con
mortalidad y morbilidad sustanciales, especialmente en los
adultos mayores. A dos de los factores se les han asignado

papeles principales en 1la patogénesis de CDAD - la

@*&\



10

15

20

25

supresién de 1la flora intestinal residente por la
administracién de antibiéticos, y la produccidén por parte
de la bacteria de dos toxinas de alto peso molecular,
exotoxina A y exotoxina B.

La bacteria es endémica en hospitales, y los
estudios han demostrado que aproximadamente un tercio de
los pacientes que reciben tratamiento con antibiético en
pabellones médicos de cuidado intensivo son colonizados con
Clostridium difficile mientras esté&n en el hospital (Kyne,
L., et al., 2002, Clin. Infect. Dis. 34(3), pp346-53, PMID:
11774082). De estos pacientes, casi la mitad desarrollan
CDAD mientras el resto son portadores asintomaticos. CDAD
es un factor importante en la extensién del tiempo de
permanencia de los pacientes en el hospital, y las
eatimaciones sugieren que el costo de esta enfermedad en
los Estados Unidos de Norteamérica supera les 1,100
millones de délares por afio (Kyne, L., et al., supra). Los
pacientes que padecen de CDAD responden bien a un
tratamientc que incluya suspender el antibidético incitador
y el tratamiento con cualquiera de los antibidéticos
metronidazol y vancomicina. La tasa de respuesta a la
terapia inicial con antibiético puede ser alta (hasta 95%},
pero hasta un 20% de los pacientes pueden presentar relapso
dentro de un tiempo de una a dos semanas de un primer

tratamiento, con el riesgo de que el relapso se agrave con
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cada episodic de relapsoc. El relapso se puede tratar con
antibiéticos, lo que indica que éste se debe a una
infeccién con cepas diferentes de C. difficile. De manera
adicional, existe evidencia que C. difficile se esté
haciendo resistente a metronidazol Y parcialmente
resistente a vancomicina, lo que demuestra la necesidad

respecto a nuevas alternativas en el tratamiento de CDAD.

SUMARIO DE LA INVENCION

Las exotoxinas A y B las cuales son producidas
por cepas patogénicas de la bacteria son citotéxicas,
enterotéxicas y pro-inflamatorias, y se considera que son
las factores de virulencia principales de este
microorganismo no invasor. Sin embargo, no todas las
infecciones con cepas toxigénicas dan como resultado la
enfermedad, lo cual impulsa la blisqueda respecto a factores
de virulencia adiciocnales. Los antigenos expresados en la
superficie bacteriana representan candidatos para factores
de virulencia, y también se consideran importantes debido a
gue dichas proteinas probablemente median funciones
esenciales tales comco adhesién a las capa epitelial del
intestino en el primer paso de colonizacién o interaccién
con mediadores de inmunidad local. En comin con muchas

otras bacterias, C. difficile expresa una capa de
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superficie cristalina o para-cristalina (capa S) sobre la
superficie celular exterior. Dichas capas S comprenden
proteinas o glucoproteinas que forman una red ordenada en
forma regular sobre la superficie externa de la bacteria, ¥y
se ha demostrado previamente gque son esenciales para la
virulencia de patégenos tales como Aeromanas salmonicida y
Campylobacter fetus. En contraste con la mayoria de
bacterias gue comprenden una capa S, sSe sabe que C.
difficile comprende dos capas S paracristalinas
sobrepuestas, cada una constituida por una subunidad de
glucoproteina que varia ligeramente en el peso molecular
aparente entre cepas diferentes de C difficile. La mayoria
de cepas de C. difficile expresan dos proteinas principales
de capa § (S5LP por sus siglas en inglés), una de 32-38 kDa
(SLP de bajo peso molecular} y una sequnda proteina de 42-
48 kDa (SLP de altc PM). La SLP de bajo PM parece ser
inmuno-dominante y es el antigeno mas cominmente reconocido
por pacientes gque padecen de CDAD, y es el inico antigeno
reconocido en extractos con EDTA de bacterias utilizando
antisueros generados en conejos contra células intactas de
C. difficile (Calabi, E. et al., 2001 , Mol. Microbiol.,
40(5) p1187-99, PMID: 11401722).

Durante el curso de infecciédn microbiana el
sistema inmune utiliza varias estrategias de adaptacién.

Una de dichas estrategias, y discutiblemente la mas
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importante, es la produccién de una respuesta de
anticuerpo. Se producen y se unen anticuerpos que puedan
unirse a los antigenos desplegados por el agente infeccioso
y éstos permiten la aniquilacién de los micro-organismos a
través de activacién del complemento, reclutamiento de
macrdéfago y a través de la interaccién directa con el
microbio mismo. La eficacia terapéutica de los anticuerpos
que tienen capacidad de unir un antigeno dado varia y esto
se refleja en el hecho que la produccidén de anticuerpo por
parte del sistema inmune madura durante el curso de una
infeccidén y se torna enfocada en el caso de un paciente que
lucha exitosamente contra una infeccién.

La respuesta de anticuerpo es inducida por el
repertorio de célula B en el cual células B individuales
producen cada una moléculas de anticuerpc estructuralmente
diversas. Se desconoce el tamafioc real de este repertorio de
célula B/anticuerpo, pero se calcula que la frecuencia de
reactividad de clones aleatoria para un antigeno dadc puede
ser tan alta como de 1 en 100,000 en células B en cultive
(Nobrega, A., et al., Eur J Immunol., abril de
1998;28(4):1204-15; PMID: 9565360). Durante el curso de la
infeccién, los anticuerpos que pueden unirse al patégeno se
seleccionan mediante cambios en la poblacién de células B
lo que da como resultadc que se produzcan nimeros grandes

de anticuerpos clave. Los mecanismos para estos cambios
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incluyen expansién clonal, conmutacién de isotipo, y
mutacidén somadtica de regiones variables de inmunoglobulina.
Se multiplican las células B responsables de generar
anticuerpos que puedan unirse a un patdégeno, alterando por
lo tanto el repertorio de células B y cambiando las
propecrciones de células B.

Se descubre que los anticuerpos especificos
contra dominio de unién a célula de la exotoxina A de C.
difficile son protectores en un modelo de ratén, y se
encuentra que los pacientes colonizados con €. difficile
pero asintomaticos para éste tienen un titulo elevado de
IgG anti-exotoxina A. Los pacientes infectados que
desarrollan dichos titulocs elevados de IgG anti-exotoxina A
en suerc en respuesta a la colonizacién tienen una
probabilidad 48 veces menor de padecer de CDAD que los
pacientes que no desarrollan dicho titulo elevado. Por lo
tanto, se sugiere la vacunacién con exotoxina A de C.
difficile como una estrategia terapéutica, al igual que el
uso de anticuerpos anti-exotoxina A de €. difficile
{(Giannasca PJ y Wamy M., Vaccine, 17 de febrero de
2004;22(7): 848-56; PMID: 15040937).

Los regimenes terapéuticos no basados en
antibiético para el tratamiento/prevencién de infeccién por
C. difficile se basan en la vacunacién e inmunizacién

pasiva. El tratamiento de vacunacidn comprende administrar

v %
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a un paciente ya sea una secuencia de Acido nucleico que
codifica para un fragmento inmunogénico de la proteina de
capa de superficie de (. difficile o una variante u
homéloge de la misma, o un fragmento polipeptidico
equivalente {como se describe en el documento WO
02/062379) . La inmunoterapia pasiva tipicamente se logra
administrando a un paciente un anticuerpo monoclonal
especifico para un inmunégeno producido por un patdégeno. En
general, la inmunoterapia pasiva es particularmente
efectiva para tratar pacientes inmunocomprometidos que son
incapaces de responder a la vacunacién, y para pacientes
que necesitan terapia inmediata y que no pueden esperar a
que la vacunacién surta efecto. En el caso de una infeccién
por C. difficile, 1la inmunizacién pasiva se basa en
administrar a un paciente inmunoglobulina policlonal
neutralizante de 1la toxina (como 8se describe en el
documento WO 99/20304), o anticuerpos generados contra la
bacteria intacta y las toxinas (como se describe en el
documenta WO 96/07430).

Por lo tanto, el tratamiento efectivo de la
infeccién por C. difficile es bastante importante, y la
técnica antecedente ensefla que el objetivo para dicha
terapia debe ser 1la vacunaciébn o inmunoterapia pasiva
dirigida contra la exotoxina A de C. difficile, contra la

proteina de capa de superficie, o como un suero policlonal
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especifico contra toxinas bacterianas no identificadas.

Sin embargo, el inventor de la presente invencién
ha identificado un objetivo especifico para terapia. Los
experimentos descritos mAs adelante muestran que 1los
pacientes infectados con C. difficile producen un titulo
elevado de anticuerpos especificos contra acetil-CoA
acetiltransferasa (tiolasa), y que dicho anticuerpo anti-
acetil-CoRA acetiltransferasa (tiolasa) per se es 1Gtil y
efectivo para tratar 1la infeccién por C. difficile.
Asimismo, el anticuerpc anti-acetil-CoA acetiltransferasa,
particularmente un anticuerpo sintético que se construye a
partir de las secuencias de CDR mds dominantes provenientes
de pacientes infectados con C. difficile, cuando se
utilizan Jjunte con los antibiéticos vancomicina o
gentamicina, da como resultado la terapia sinergista de la

infeccién por C. difficile.

DESCRIPCION DETALLADA DE LA INVENCION

Por lo tanto, de conformidad con un primer
aspecto de la presente invencién, se provee el uso de un
inhibidor de acetil-CoA acetiltransferasa en la fabricacién
de un medicamento para el tratamiento o profilaxis de
infeccibébn por Clostridium difficile.

Tal como se utiliza en la presente invencién, el
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término "tratamiento" pretende tener un significado amplio
a menos que se indique explicitamente lo contrario. Por lo
tanto, con "tratamiento" o "“terapia" se quiere decir
cualquier tratamiento que esté disellado para curar,
aliviar, eliminar o aminorar los sintomas, o para prevenir
0 reducir la posibilidad de contraer trastornos o
disfunciones del cuerpo humano o animal. Por lo tanto, con
el término "tratamiento" se quiere decir tanto tratamiento
de condiciones patolégicas, asi como su profilaxis.

En particular, la acetil-CoA acetiltransferasa
puede provenir de Clostridium difficile, y ésta puede tener
la secuencia de SEQ ID NO: 43.

Se puede utilizar una amplia gama de inhibidores
los cuales son especificos contra la acetil-CoA
acetiltransferasa. En particular, la acetil-CoA
acetiltransferasa puede formar un par de unién especifico
(sbp por sus siglas en inglés) con el inhibidor, en el que
la acetil-CoA acetiltransferasa es el primer miembro del
par, y el inhlbidor es el segundo miembro.

En la presente invencién, un "miembro de un par
de unidén especifico" es una de dos moléculas diferentes,
que tiene un Area sobre la superficie © en una cavidad que
ae una especificamente a y por lo tanto se define como
complementaria con una organizacién polar y espacial

particular de la otra molécula. Los miembros del par de
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unién especifico son conocidos como ligando y receptor
(anti-ligando}, miembro de sbp y compafiero de sbp, miembros
de sbp o similares. Estos son ncrmalmente miembros de un
par inmunolédgico tal como antigeno-anticuerpo, aunque el
término tiene un significado m&s amplio que abarca otros
pares de unién especificos, tales como ARN-proteina, ADN-
proteina, y similares.

Por lo tanto, el inhibidor puede ser un
anticuerpo o fragmento de unién a antigeno del mismo, y
éste puede ser especifico contra un epitope desplegado por
el péptido de SEQ ID NO: 47.

Como se describe con mayor detalle mas adelante
en la Secciédn de Experimentos, se ha identificado que el
epitope desplegado por el péptido que tiene la secuencia de
SEQ ID NO: 47 se conserva entre varios antigenos y por lo
tanto se ha identificado como el péptido que despliega el
epitope conservado compartido por dichos antigenos.

El término "anticuerpo"™ en sus diversas formas
gramaticales se utiliza en la presente invenciédn para hacer
referencia a moléculas de inmunoglobulina y a porciones
inmunolégicamente activas de moléculas de inmunoglobulina,
es decir, moléculas que contienen un sitio de combinacién a
anticuerpo o paratope. Dichas moléculas también son
conocidas como "fragmentos de unién a antigeno” de las

moléculas de inmunoglobulina.
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Las moléculas de anticuerpo ilustrativas son
moléculas de inmunoglobulina intactas, moléculas de
inmunoglobulina sustancialmente intactas Yy aquellas
porciones de una molécula de inmunoglobulina que contienen
el paratope, incluyendo aquellas porciones conocidas en la
técnica como Fab, Fab’, F(ab');, scFv y F(v). Los
anticuerpos, su produccién y su uso son bien conocidos -en
la técnica (por ejemplo Harlow, E. y Lane, D., "Using
Antibodies: A Laboratory Manual", Cold Spring Harbor
Laboratory Press, New York, 1998).

Como se describe con mayor detalle mas adelante
en los experimentos, se clonan y se determina la secuencia
de las cadenas pesada variable (VH) y ligera variable (VL)
de los anticuerpos producidos por pacientes infectados con
C. difficile y se identifican sus regiones determinantes de
complementariedad (CDR por sus siglas en inglés). Esto
demuestra que existen 1-3 CDRs de cadena VH altamente
inmuno-dominantes (CDR-H1l, CDR-H2 y CDR-H3), y 1-3 CDRs de
cadena VL altamente inmuno-dominantes (CDR-L1, CDR-LZ vy
CDR-L3).

Por lo tanto, el anticuerpo o fragmento de unidn
a antigeno del mismo puede tener 1-3 regiones determinantes
de complementariedad (CDRs) de cadena VH que tengan las
secuencias de SEQ ID NOs: 2-4 respectivamente. En

particular, el anticuerpo o fragmento de unién a antigeno
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del mismo puede tener una cadena VH que tenga la secuencia
de SEQ ID NO: 1.

De manera similar, el anticuerpo o fragmento de
unién a antigeno del mismo puede tener 1-3 reglones
determinantes de complementariedad (CDRs) de cadena VL que
tengan las secuencias de SEQ ID NOs: 17- 19. En particular,
el anticuerpo o fragmento de unién a antigenoc del mismo
puede tener una cadena VL que tenga la secuencia de SEQ ID
NO: 16.

Se crea y se utiliza un anticuerpo sintético que
tiene las secuencias anteriores, y por lo tanto el
anticuerpo puede tener la secuencia de SEQ ID NO: 41. El
anticuerpo descrito mas adelante con mayor detalle que
tiene SEQ ID NO: 41 también comprende una marca S N-
terminal y una marca His C-terminal. Las marcas son ttiles
para propdsitos experimentales pero son innecesarias para
el anticuerpo terapéutico, aunque éstas (u otras marcas) se
pueden considerar Gtiles. Por lo tanto, por ejemplo, el
anticuerpo puede comprender de manera adicional una marca
His, por ejemplo una marca His C-terminal.

Los experimentos més adelante han demostrado que
no solamente es un inhibidoxr de acetil-CoA
acetiltransferasa efectivo por si mismo para efectuar el
tratamiento de infeccién por Clostridium difficile, sino

que también es 1Gtil cuando se utiliza en conjunto con
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antibiéticos existentes, en particular gentamicina vy
vancomicina, y que dicho uso puede proveer resultados
sinergistas. Los resultados experimentales preliminares
también demuestran que se obtiene sinergismo con
metronidazol.

Por lo tanto, el medicamento puede comprender de
manera adicional por lo menos uno del grupo de antibiéticos
que consiste de: gentamicina, vancomicina y metronidazol.

Desde luego, las formulaciones médicas de 1la
presente invencidén pueden comprender un vehiculo, diluyente
o excipiente farmacéuticamente aceptable, {Remington's
Pharmaceutical Sciences y Farmacopea de EE.UU, 1984, Mack
Publishing Company, Easton, PA, EE.UU; Farmacopea de los
Estados Unidos de Norteamérica, ISBN: 1889788031).

Como se describid en forma detallada
anteriormente, un inhibidor de acetil-CoA acetiltransferasa
efectivo por si mismo para efectuar el tratamiento de
infeccién por Clostridium difficile. Por 1lo tanto, de
conformidad con la presente invencién también se provee un
anticuerpo aislado y/o purificado que comprende por 1lo
menos uno del grupo que consiste de:

(i) 1-3 regiones determinantes de
complementariedad (CDRs) de cadena VH gque tengan las
secuencias de SEQ ID NOs: 2-4 respectivamente; y

(ii} 1-3 regiocnes determinantes de

P
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complementariedad (CDRs) de cadena VL gque tengan las
secuencias de SEQ ID NOs: 17-19.

Como gse indicd anteriormente, la cadena VH puede
tener la secuencia de SEQ ID NO: 1. La cadena VL puede
tener la secuencia de SEQ ID NO: 16, El anticuerpo puede
tener la secuencia de SEQ ID NO: 41.

También se provee una molécula de Acido nucleico
que codifica para dicho anticuerpoc. La molécula de Acido
nucleico puede ser aislada y/o purificada. En particular,
la molécula de &cido nucleico puede tener la secuencia de
SEQ ID NO: 46.

También se provee de conformidad con la presente
invencién el uso de un inhibidor de acetil-CoA
acetiltransferasa y vancomicina en la fabricacién de un
medicamento para la profilaxis o tratamiento de infeccién
por Enterococcus faecium, o Enterococcus faecalis, en
particular Enterococcus faecium resistente a vancomicina.

Los siguientes experimentos muestran gque el uso
de un inhibidor de acetil-CoA acetiltransferasa vy
vancomi.cina no solo da como resultado la terapia sinergista
de infeccién por C. difficile, sino que también da como
resultado la terapia sinergista de infeccién por E.
faecium, en particular infecciébn por E. faecium resistente
a vancomicina. Los experimentos preliminares también han

demostrado que el sinergismo también se observa en el
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tratamiento de infeccién por E. faecalis.

La acetil-CoA acetiltransferasa puede ser de
Clostridium difficile.

El inhibidor puede ser un anticuerpo o fragmento
de unién a antigeno del mismo, y éste puede ser especifico
contra un epitope desplegado por el péptido que tiene la
secuencia de SEQ ID NO: 47.

Al igual que con otros aspectos de la presente
invencién, el anticuerpo o fragmento de unién a antigeno
del misme puede tener 1-3 regiones determinantes de
complementariedad (CDRs) de cadena VH que tengan las
secuencias de SEQ ID NOs: 2-4 respectivamente. La cadena VH
del anticuerpo o fragmento de unién a antigeno del mismo
puede tener la secuencia de SEQ ID NO: 1.

El anticuerpo o fragmento de unién a antigeno del
mismo puede tener 1-3 regiones determinantes de
complementariedad (CDRs) de cadena VL que tengan las
secuencias de SEQ ID NOs: 17-19. La cadena VL del
anticuerpo o fragmento de unién a antigeno del mismo puede
tener la secuencia de SEQ ID NO: 16.

El anticuerpo o fragmento de unién a antigeno del
mismo puede tener la secuencia de SEQ ID NO: 41.

En casos en los que la presente invenciédn se
refiere a la provisién de medicamentos que contienen dos o

mids ingredientes activos (por ejemplo anticuerpo y un

A
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antibiético), la presente invencién también provee
preparaciones combinadas que comprenden dichos ingredientes
activos. Por ejemplo, se pueden proveer preparaciones de
dos paquetes.

Por lo tanto, de conformidad c¢on la presente
invencién también se provee una preparacién combinada para
el tratamiento de infeccibédn por Clostridium difficile, que
comprende :

(i) un inhibidor de acetil-CoA acetiltransferasa; y

(ii) por lo menos uno del qrupo de antibidticos
que consiste de: gentamicina, vancomicina, y metronidazol.

También se provee una preparacidén combinada para
el tratamiento de infeccién por Enterococcus faecium o
Enterococcus faecalis, que comprende:

(i) un inhibidor de acetil-CoA acetiltransferasa; y

(ii) vancomicina.

La Enterococcus faecium o Enterococcus faecalis
puede ser resistente a vancomicina.

La presente invencién también se extiende a
métodos de tratamiento de pacientes. Por lo tanto, de
conformidad con la presente invencién también se provee un
método de tratamiento de infeccién por Clostridium
difficile, que comprende administrar una cantidad
terapéuticamente efectiva de wun inhibidor de acetil-CoA

acetiltransferasa a un paciente en necesidad del mismo. El
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método puede comprender de manera adicional administrar una
cantidad terapéuticamente efectiva de por lo menos unc del
grupe de antibidéticos que consiste de: gentamicina,
vancomicina y metronidazol.

También se provee de conformidad con la presente
invencién un método de tratamiento de infeccién por
Enterococcus faecium o Enterococcus faecalis, que comprende
administrar una cantidad terapéuticamente efectiva de:

(i) un inhibidor de acetil-CoA acetiltransferasa; y

{(ii) vancomicina
a un paciente en necesidad del mismo.

La Enterococcus faecium puede ser resistente a
vancomicina.

La invencién ser& evidente adicionalmente a
partir de 1la siquiente descripcién, la cual muestra,
Gnicamente a manera de ejemplo, formas de tratamiento de

infeccién por C. difficile y E. faecium.

EXPERIMENTOS

En los siquientes experimentos, se construye un
anticuerpo sintético utilizando las secuencias de
anticuerpo de VH y VL miAs predominantes provenientes de
pacientes infectados con €. difficile. Utilizando este

anticuerpo sintético, se aisla y purifica un antigeno y se
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utiliza espectrometria de masas por electroaspersién para
determinar una secuencia parcial putativa para la proteina
aislada. Al investigar 1las sgsecuencias gendmicas de C.
difficile respecto a coincidencias ge identifica wuna
posible secuencia candidato coincidente. Una comparacién de
la secuencia candidato de €. difficile identifica un namero
de proteinas homélogas que se clasifican como enzimas de
tipo acetil-CoA acetiltransferasa (tioclasa) y confirma a
ésta como un miembro de dicha familia. La coincidencia mas
cercana es NP 349376 de Clostridium acetobutylicum, la cual
demuestra wun 68% de homologia a lo largo de 391
aminodcidos. La clonacién, expresién y purificacidén de la
proteina candidato producen una proteina que se une
fuertemente con el anticuerpo sintético. Los experimentos
adicionales han demostrado que el anticuerpo especifico
contra la acetil-CoA acetiltransferasa (tiolasa) de C.
difficile muestra sinergismo con vancomicina y gentamicina
al tratar infecciones por C. difficile. Los experimentos
preliminares también muestran que también se puede obtener
sinergismo con metronidazol.

Los experimentos también muestran sinergismo
entre el anticuerpo sintético y wvancomicina en el
tratamiento de E. faecium resistente a vancomicina. Los
experimentos preliminares (no mostrados) también indican

sinergismo entre el anticuerpo sintético y vancomicina en
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el tratamiento de infeccién por E. faecalis.

A menos que se indique de otra manera, todos los
procedimientos se efectian utilizando protocolos esténdar y
siguiendo las instruccicnes del fabricante en casos en los
que sea aplicable. Los protocolos estandar para diversas
técnicas incluyendo PCR, clonacién molecular, manipulacién
y determinacién de secuencia, fabricacidén de anticuerpos,
mapeo de epitope y disefio de mimétope, cultivo celular y
despliegue de fago, se describen en textos tales como
McPherson, MJ. et al. (1991, PCR: A practical approach,
Oxford University Press, Oxford), Sambroock, J. et al.
(1989, Molecular cleoning: a laboratory manual, Cold Spring
Harbour Laboratory, New York), Huynh y Davies (1985, "DNA
Cloning Vol I - A Practical Approach"”, IRL Press, Oxford,
Ed. D.M., Glover), Sanger, F. et al. (1977, PNAS USA 74(12):
5463-5467), Harlow, E. y Lane, D. ("Using Antibodies: A
Laboratory Manual”, Cold Spring Harbor Laboratory Press,
New York, 1998), Jung, G. y Beck-Sickinger, A.G. (1992,
Angew. Chem. Int. Ed. Eng., 31; 367-486), Harris, M.A. y
Rae, LF. ("General Techniques of Cell Culture™, 1997,
Cambridge University Press, ISBN 0521 573645), "Phage
Display of Peptldes and Proteins: A Laboratory Manual"
(Eds. Kay, B.K., Winter, J., y McCafferty, J., Academic
Press Inc., 1996, ISBN 0-12-402380-0).

Los reactivos y equipo Utiles en, entre otros,

¥
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los métodos descritos con detalle en la presente invencién
se pueden consequir a partir de los similares de Amersham
(www.amersham.co.uk), Boehringer Mannheim (www.boehringer-
ingeltheim.com), Clontech {www.clontech.com), Genosys
(www.genosys.com), Millipore (www.millipore.com), Novagen
(www.novagen.com), Perkin Elmer (www.perkinelmer,.com),
Pharmacia (www.pharmacia.com), Promega {www.promega.com),
Qiagen (www.glagen.com), Sigma (www.sigma-aldrich.com) vy
Stratagene (www.stratagene.com).

Los contgnidos de cada una de las referencias
discutidas en la presente invencién, incluyendo las
referencias citadas en las mismas, quedan incorporadas en
la presente invencidén para referencia en su totalidad.

En casos en los que se dan ndmeros de referencia
"PMID:" para publicaciones, estos son los nimeros de
identificacién de PubMed asignados a éstos por 1la
Biblioteca Nacional de Medicina de EE.UU, a partir de los
cuales se puede conseguir la informacién bibliografica
completa y el resumen para <cada publicacién en
www.ncbi.nlm.nih.gov. Estos también pueden proveer acceso
directo a copias electrénicas de las publicaciones, en
particular en el caso de por ejemplo publicaciones de PNAS,
JBC y MBC.

La homologia de secuencia es comc se determina

utilizando el programa BLAST2 (Tatusova TA et al., FEMS

A&



10

15

20

25

21

Microbiol Lett., mayoc de 1989 15;174(2):247-50; PMID:
10339815) en el Centro Nacional para Informacién sobre
Biotecnologia, E.U.A. {www.ncbi.nlm.nih.gov) con los

parametros predeterminados.

Identificacién de las secuencias de anticuerpo de

VH y VL dominantes provenientes de pacientes infectados con

C. difficile

Con el fin de identificar 1las secuencias de
anticuerpo provenientes de pacientes con infecciones de C.
difficile y determinar las secuencias de anticuerpo
dominante, en particular secuencias de CDR, se utilizan
los métodos descritos con detalle en el documento WO
03/052416. Se identifican las células B que producen
anticuerpos, se les determina la secuencia y se analizan,
utilizando los siguientes pasos basicos (véase documento
WO 03/052416):

(1) Aislamiento de las regiones codificadoras de
VH y/o VL a partir de células B en circulacién de pacientes
humanos.

(2) Determinar la secuencia de nucledtido de los
repertorios de VH y/o VL.

(3) Determinacién de las secuencias de aminoAcido
primarias de VH y/o VL.

{4) Extraccién de las regiones CDR in silico -

NE
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incorporacién en la base de datos.

(5) Deteccidédn de las regiones CDR y de estructura
bAsica en el repertorio VH y/o VL.

{6) Construccién y produccidén de anticuerpos
recombinantes terapéuticos a partir de las secuencias de
anticuerpo dominante.

Se determina la secuencia de los fragmentos de
anticuerpos provenientes de cuatro pacientes infectados

(D01, D02, DO3 y DO4).

Cadena pesada (CDH1)

CDH1 es la cadena VH que se presenta de manera
mis comin proveniente de los pacientes infectados con C.
difficile. Esta se identifica a partir del andlisis de las
secuencias de CDR3 proveniente de las cadenas VH del
anticuerpo del paciente. 226/1011 (22 .4%) de los
anticuerpos clonados provenientes de pacientes infectados
con C. difficile tienen la misma secuencia de CDR3 (CDR-H3,
mds adelante). Se encuentra que CDHl estd presente en tres
cuartas partes de 1los pacientes. Su secuencia de CDR3
aparece en 1B8B4/318 (57.9%) de los clones provenientes del
paciente DOl; en D03 éste aparece en 40/291 (13.7%) de los
clones; y en D04 éste aparece en 2/252 (0.8%) de los
clones. La secuencia de VH completa mds comin es SEQ ID NO:

1.

Y
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Dentro de esta secuencia de cadena VH, las
secuencias de CDR {regidén determinante de

complementariedad) son las siguientes:

CDR-H1 SEQ ID NO:2
CDR-H2 SEQ ID NO:3
CDR-H3 SEQ ID NO:4

Las investigaciones de homologia han identificado
algunas otras secuencias de CDR3 que tienen mids de 70% de
homologia con la secuencia de CDR-H3 (SEQ ID NO: 4), todas
provenientes de pacientes con C. difficile. Las secuencias

de CDR3 son SEQ ID NOs: 5-15.

Cadena ligera (CDL1)

La cadena ligera para H1L1 se obtiene a partir de
un clon con la secuencia de CDR3 mids comtiin proveniente de
pacientes infectados con C. difficile. CDLl estd presente
en el paciente D01 con una frecuencia de B4/251 (33.5%). La
secuencia de VL mds comin que contiene esta secuencia de
CDR3 es SEQ ID NO: 16.

Dentro de esta secuencia de cadena de VL, las
secuencias de CDR {regidn determinante de

complementariedad) son las siguientes:
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CDR-L1 SEQ ID NO:17
CDR-L2 SEQ ID NO:18
CDR-13 SEQ ID NO:19

Las investigaciones de homologia han identificado
algunas otras secuencias de CDR3 que tienen més de 70% de
homoleogia con la secuencia de CDR-L3, todas provenientes de
pacientes con C. difficile. Las secuencias de CDR3 son SEQ

ID NOs: 20-40.

Construccidén y clonacién del anticuerpo H1L1l

El anticuerpo sintético H1Ll1l se construye de la
siguiente manera: se amplifican mediante PCR por separado
CDH1 y CDL1 a partir del vector para determinacién de
secuencia y se clonan en el vector de clonacién “pGEM-T
easy” (Promega Corporation) para facilitar la
determinacién de secuencia de ADN. Para esto se preparan 3
pg del producto de PCR para restriccidn utilizando
columnas de centrifugacién para purificacié4n mediante PCR
QIAquick (Qiagen, UK) de conformidad con las instrucciones
del fabricante. E1l ADN se diluye a partir de la columna de
centrifugacién en 40 plL de solucién requladora EB. El
producto de PCR purificado (2 pL) se mezcla con 1 ul del
vector pGEM-T easy, 6 pl de aqua y 1 pl de ADN ligasa y la

mezcla se liga durante 1 hora a temperatura ambiente. Las

H P
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ligaciones se transforman después en células TGl de E.
coli electro-competentes {Stratagene) mediante
electroporacién, y se siembran en placas de agar que
contienen 100 ug/ml de ampicilina, IPTG (100 uM) y X-gal
5 (0.006 &% p/v). Se permite que las colonias crezcan durante
la noche a 37°C y después se almacenan a 4°C. Las colonias
recombinantes se identifican como colonias de color blanco

en este medio.
Esto produce un anticuerpo que tiene la

10 estructura general:
Marca S - CDE1l - Enlazador - CDLl - Marca His

que tiene la secuencia de aminodcido de SEQ ID NO: 41 con

15 wuna marca S N-terminal y una marca His C- terminal.

Identificacién del objetivo para el anticuerpo

H1Ll - acetil-CoA acetiltransfarasa (Tiolasa)

20 Materiales y métodos

Preparacién de la muestra

Se suspenden células de Clostridium difficile
{NCTC 11204) cultivadas en placas de agar sangre en 10 mM
de PBS (solucién salina requlada de fosfato) y se les

25 irradia con energia sénica durante 5 x 1 minuto en hielo.
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El lisado celular se centrifuga a 13,000 rpm durante 5
minutos y se precipitan 300 pl del sobrenadante en 20 ml de
dcido tricloroacético al 10% y DTT (ditiotreitol) 20 mM en
acetona fria durante 45 minutos. Las proteinas se recuperan
mediante centrifugacién y el comprimido se lava tres veces

con acetona fria que contiene 20 mM de DTT.

Electroforesis bidimensional en gel

El comprimido de proteina se disuelve en solucién
para rehidratacién de la muestra (urea 7 M, ticurea 2 M,
CHAPS al 3% (p/v), azul de bromofenol al 0.002% en aqua) y
se diluye con la misma sclucién para enfocamiento
isoeléctrico. El1 enfocamiento isoeléctrico se efectia
utilizando un sistema Zoom IPGRunner (RTM) (Invitrogen Ltd,
Carlsbad, CA, E.U.A.) a lo largo de un intervalc de pH no
lineal de 3-10 (7 cm) durante un total de 1700 Vh, cargando
aproximadamente 15 pg de proteina en cada tira. Antes de la
separacién en segunda dimensién las tiras se equilibran
durante 15 minutos en solucién reguladora para equilibrio
(Tris-HC1 50 mM, pH 8.8, urea 6 M, 30% de glicerol, 2%
(p/v) de SDS, azul de bromofenol al 0.002% en agua) que
contiene 65 mM de DTT y después en la misma solucién
reguladora gque contiene 125 mM de yodoacetamida durante
otros 15 minutos.

La separacién en segunda dimensién se efectda

SULE
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utilizando geles NuPage Bis-TrisZoom al 4- 12% y solucién
reguladora MOPS (Invitrogen Ltd, Carlsbad, CA, EUA). Las
proteinas se transfieren mediante blotting a membranas de
PVDF Invitrolon (Invitrogen Ltd, Carlsbad, CA, EUA) y se
bloquean en una mezcla de 5% de leche descremada en Tween

20 al 0.1% en PBS 10 mM durante 1 hora.

Inmunoabsorcién

Para identificar el objetivo del anticuerpo HI1L1,
la membrana se incuba durante 1 hora con anticuerpo HI1Ll
purificado en solucién de leche descremada al 5% en Tween
20 al 0.1% en PBS 10 mM. Después de lavar, se utiliza un
anticuerpo anti-His conjugado con peroxidasa de rabano
{(Santa Cruz Biotechnologies), diluido a una relacién de
1:500 con Tween 20 al 0.1% en PBS 10 mM, para detectar H1L1l
unido. Después de lavar con Tween 20 al 0.1% en PBS 10 mM
el “blot” se desarrolla utilizando ECL {Amersham
biosciences, Little Chalfont, RU).

Para visualizar los objetivos para los
anticuerpos de IgG en pacientes infectados con Clostridium
difficile, las membranas se incuban durante 1 hora c¢on
suero diluido 1:20 - 1:50 con Tween 20 al 0.1% en PBS 10
mM. Se utiliza anticuerpo anti-IgG conjugado con peroxidasa
de rédbano (para ECL) o fosfatasa alcalina (Sigma) en casos

en los gque la membrana se desarrolla utilizando tabletas de

B
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S-bromo-4-cloro-3-indolil-fosfato/azul nitre tetrazolio

SigmaFast (RTM) (Sigma).

Espectrometria de masas por electroaspersién

Las bandas o manchas de proteina cortadas a
partir del gel se lavan en bicarbonato de amonioc 25 mM
durante 10 minutos y se deshidratan utilizando bicarbonato
de amonio 25 mM:acetonitrilo 1:2 durante 15 minutos.
Deapués de repetir el lavado con bicarbonato de amonio y el
paso de deshidratacién, las piezas de gel se secan en un
aparato SpeedVac (RTM). Se agregan volimenes pequefios de
tripsina (10 pg/ml en bicarbonato de amonio 25 mM) hasta
que las piezas de gel retornan a su tamafio original y se
agrega una pequefla cantidad de bicarbonato de amonioc 25 mM
para mantener himedas las piezas de gel durante la
digestidén. Las muestras se digieren durante 4.5 horas a
37°C y los péptidos se extraen durante 15 minutos agregando
80 pl de acetonitrilo. El1 sobrenadante se seca en un
aparato SpeedVac hasta que se evapora todo el acetonitrilo.
La muestra se desala utilizando C-18 Zip-Tips (Millipore) y
se analizan utilizando espectrometria de masas por tiempo
de vuelo con nano-aspersiém (Q-TOF, Micromass, Manchester,

RU) .
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Resultados

Aislamiento del cbjetive para el anticuerpo H1Ll

utilizando geles 2D e inmunoabsorcién

Se utilizan geles 2D combinados con
inmunoabsorcién para ubicar con exactitud el antigeno en el
gel 2D. Se comparan dos blots, uno utilizando el suero
proveniente del paciente cuyo anticuerpo miés abundante es
la plantilla para H1Ll y otro utilizando H1Ll expresado y
purificado. Ambos reaccionan con la misma mancha de
proteina. La misma proteina es antigénica en cuatro
pacientes que se han recuperado de diarrea ocasionada por

C. difficile.

Aislamiento de la proteina objetivo utilizando un

método en columna

Se cultiva anaerébicamente un aislado clinico de
C. difficile (conocido en la presente invencién como cepa
CD 14000287, que se alisla a partir de un paciente infectado
con C. difficile) en caldo de infusidn de corazén y cerebro
complementade con &cido tioglicdlice y clorhidrato de L-
cisteina durante 48 horas a 37°C. La suspensién de células
se centrifuga en una centrifuga Sorval RC-3B a 5000 rpm
durante 20 minutos para comprimir las células y el
comprimido de células se lava una vez con PBS y se vuelve a

centrifugar como se indicé anteriormente. El comprimido de
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células lavado se vuelve a suspender en PBS y se guarda a
-20°C hasta uso posterior. Se descongela una alicuota de 2
ml de la suspensidén de células congelada y se centrifuga a
14,000 rpm durante 5 minutos en una micro-centrifuga de
escritorio para comprimir las células, y las células
comprimidas se vuelven a suspender en 4 ml de clorhidrato
de guanidina 6 M, pH 8.0. La proteina extraida con
guanidina se clarifica mediante centrifugacién a 45,000 rpm
en una ultra-centrifuga Beckman L8-70M durante una hora a
20°C. El1 sobrenadante se dializa a temperatura ambiente
contra tres veces 2 1litros de solucién de carbonato de
sodio 20 mM, pH 9.5 para intercambiar la proteina extraida
en una solucién reguladora compatible para la columna
AminoLink ({vendida por Perbio). Se copulan en forma
covalente 2 ml de una solucién de anticuerpc HIL1 ({~2
mg/ml) en carbonato de sodio 20 mM, pH 9.5, a la resina
AminoLink equilibrada con carbonato de sodio 20 mM, pH 9.5,
en una columna pre-empacada de 2 ml siguiendo las
instrucciones del fabricante (Perbio)}. El extracto que
contiene el antigeno de C. difficile (1.5 ml) se aplica
después a la columna copulada en forma covalente a HILl y
se incuba con la resina durante 1 hora a temperatura
ambiente. El1 material no unido se lava a través de la
columna con 12 ml de solucidén reguladora de carbonato de

sodio 20 mM, pH 9.5, y el antigenoc unido se eluye aplicando

P
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8 ml de solucién requladora de glicina 0.1 M, pH 2.5-3.0.
La proteina eluida se neutraliza con Tris 1 M, pH 9.0,
antes de concentrar en un adaptador concentrador Amicon de
15 ml hasta 200 ul aproximadamente. Este material de
proteina concentrado se analiza después mediante SDS-PAGE
al 10% (p/v) y se visualiza utilizando tincién con azul de
Coomassie. La banda de proteina que interactia con H1Ll1l se

identifica después mediante espectrometria de masas.

Identificacién de la proteina aislada utilizando

espectrometria de masas

La banda o mancha de proteina se corta del gel y
se digiere a 37°C con tripsina. Las muestras se analizan
utilizando espectroscopia de masas por tiempo de vuelo con
nano-electroaspersién, lo cual produce la secuencia de SEQ
ID NO: 42.

El mismo péptido se encuentra en las muestras
provenientes de los experimentos en gel 2D asi como de la
proteina que se aisla utilizando el método basado en
columna.

La investigacién del genoma de Clostridivm
difficile utilizando la bisqueda BLAST en el Instituto
Sanger (www.sanger.ac.uk/projects/C_difficile/) suministra
SEQ ID NO: 43 como una correspondencia.

Punto isoeléctrico (pI) tedbdrico: 5.74, Peso

AD
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molecular: 43430.30 Da que se correlaciona bien con la
ubicacién de la proteina en el gel 2D en el cual el peso
molecular es de aproximadamente 44 kD y pI es de 5.5-6.
Utilizando la secuencia de proteina de SEQ ID NO:
43 en una busqueda BLAST del NCBI de proteina-proteina en
www.ncbi.nlm.nih.gov/BLAST/ utilizando parametros
predeterminados revela similitud elevada con el nimero de
acceso NP 349376 de acetil-CoA-acetiltransferasa (tiolasa)

con 68% de identidad a lo largo de 391 aminoécidos.

Clonacién de la acetil-CoA acetiltransferasa

Para la clonaci6étn y expresién en E. coli, la
secuencia que codifica para la acetil-CoA acetiltransferasa
se amplifica mediante PCR directamente a partir de ADN
gendmico de C. difficile, y se prepara utilizando columnas
de centrifugacién DNeasy (Qiagen) de conformidad con las
instrucciones del fabricante.

Los iniciadores de PCR utilizados se identifican
y se diseflan mediante comparacién directa con la secuencia
de ADN genémico de C. difficile que codifica para el par
candidato para la acetil-CoA acetiltransferasa, y son SEQ
ID NOs: 44 y 45, sintetizadas por SIGMA Genosys.

La amplificacién se efectla utilizando ADN
polimerasa Tag {(Invitrogen) lo gque permite la clonacién

directa independiente de la ligacién en el vector de

A¥
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expresién pBAD-TA (Invitrogen), agregando una marca Hisg
fusionada en el extremo C-terminal a la acetil-CoA
acetiltransferasa expresada bajo el control del promotor
susceptible de induccién por arabinosa araBAD. La mezcla de
clonacién se transforma en la cepa de expresién TOP1l0
(Invitrogen) y los recombinantes se identifican utilizando
SDS-PAGE e inmunoabsorcién utilizande un anticuerpo
monoclonal anti-marca His conjugado a peroxidasa (SIGMA).
El plasmido resultante es referido en la presente invencién

como pThioIl.

Expresién vy purificacién de 1la acetil-CoA

acetiltransferasa

Para la sobre-expresidén de la protefina de fusidn
tiolasa-marca His-6, se cultiva E. coli cepa TOP10
(pThicIl) hasta fase exponencial tardia (ODgyg 1.0 a 37°C
con agitacién a 200 rpm) y se induce la expresién de la
proteina mediante la adicién de arabinosa hasta una
concentracién final de 0.2%. Después de 240 minutos de
crecimiento adicional, las bacterias se recoclectan mediante
centrifugacién (500 g, 10 minutos 4°C) y el comprimido se
vuelve a suspender en solucidén reguladora para lisis
(clorhidrato de guanidina 6 M, Tris-HCl1l 50 mM, pH 8) a 1/20
del volumen de partida y se solubiliza mezclando durante 1

hora a temperatura ambiente. E1 material insoluble se

® ¥
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elimina mediante wun paso adicional de centrifugacién
(10,000 g, 10 minutos a temperatura ambiente) y el
sobrenadante se aplica a una columna Qiagen spin-prep Ni-
NTA siguiendo las instrucciones del fabricante. La columna
se lava tres veces con 600 pl de solucién reguladora para
lisis aseguido por tres lavados con 600 ul de solucién
reguladora para lavado 1 (Urea 8 M, Tris/HC1l 50 mM, pH 8) y
tres veces con 600 pl de solucidn reguladora para lavado 2
{Urea 8 M, TrisHCl 50 mM, pH 8, imidazol 25 mM). La
proteina con marca de His se eluye de la columna con 100 ul
de solucién reguladora para elucidén (Urea 8 M, Tris/HCl 50
mM, pH 8, imidazol 250 mM), se repite el paso de elucién y
se mezclan ambas fracciones. Las muestras se analizan

mediante SDS-PAGE.

Evaluacién de anticuerpe H1Ll contra acetil-ColA

acetiltransferasa clonada

La acetil-CoA acetiltransferasa clonada Yy
purificada se mezcla 1:1 con solucién requladora para carga
y DIT ¥y se pone en un bloque de calentamiento a 90°C
durante 5 minutos. Se separan 5-15 pl durante 35 minutos en
un gel de BisTris al 10% {Invitrogen) utilizando la
solucién reguladora para corrida NuPRGE-MES SDS
{(Invitrogen).

Las proteinas se transfieren mediante blotting en
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una membrana PVDF Invitrolon {(Invitrogen Ltd, Carlsbad, CA,
E.U.A.) y se bloquea en una solucién de leche descremada al
5% en Tween 20 al 0.1% en PBS 10 mM durante 1 hora. La
membrana se incuba c¢on H1L1 a 1:10 (concentracién
aproximada 400 pg/ml) en Tween 20 al 0.1% en PBS 10 mM
durante 1 hora. Se lava 3 veces durante 5 minutos con Tween
20 al 0.1% en PBS 10 mM y después se incuba durante 1 hora
con conjugado de proteina S-HRP (Novagen) a 1:1000. El
*blot” se desarrolla utilizando tincién Fast DAB de Sigma y
muestra una respuesta intensa para la banda de tioclasa
localizada justo debajo del marcador de 50 kbD.

Por 1lo tanto, el anticuerpo proveniente de
pacientes con infeccién por C. difficile se enfoca contra
acetil-CoA acetiltransferasa de C. difficile y el
anticuerpo sintético construido a partir de las CDR de las
cadenas ligera y pesada dominantes de aquellos pacientes es
especifico contra la acetil-CoA acetiltransferasa de C.
difficile. Por lo tanto, la acetil-CoA acetiltransferasa de
C. difficile es un antigeno fuerte y el anticuerpo HI1Ll es

Btil para unirse a éste.

Epitope conservado

Existen tres enzimas consecutivas en la ruta
productora de butanol/butirato de Clostridium

acetobutilicum que también estin presentes en el cromcsoma



10

15

20

25

36

de Clostridium difficile. Se ha descubierto que éstas
reaccionan con un anti-suero de conejo generado contra las
proteinas del sobrenadante proveniente de Clostridium
difficile (Mullany P et al., FEMS Microbiol Lett., 15 de
noviembre de 1994; 124(1):61-7; PMID:8001771).

Suponiendo que las enzimas comparten un epitope
conservado, la tnica regién homoleoga se puede encontrar en
el residuo 9-12 en la tiolasa (ntimero de acceso P45362) que
esti presente en los residuos 5-8 de crotonasa (nimero de
acceso P45361), y esta secuencia conservada es SEQ ID NO:

47.

Concentracién Inhibidora Minima de farmaco de

combinacién para Enterococcus faecium vy Clostridiom

difficile

Preparacidn previa de la prueba

Los organismos se cultivan en una placa de agar
sangre Columbia (CBA) para obtener colonias individuales y
se incuban a 37°C durante 24 horas (E. faecium) o
anaerdbicamente durante 48 horas (C. difficile).

Los agentes anti-microbianos se preparan de
conformidad con la metodologia de NCCLS (M7-6A), dando un
total de 14 concentraciones para vancomicina y gentamicina
Y 11 concentraciones para Hl1Ll. Las diluciones iniciales de

vancomicina y gentamicina se elaboran en dH;0, HILl1l se

%
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diluye inicialmente en solucién reguladora para formulacién
(enr 100 ml: 3.484 g de arginina (200 mM), 3.006 g de urea
(0.5 M), pH 9.5). Se elaboran diluciones subsiguientes en
el medio de crecimiento apropiado para el organismoc que se
estd utilizando. Los agentes se guardan en alicuotas a
-20°C y se descongelan el dia que se utilizan.

Las concentraciones son el <doble de la

concentracién final requerida.

1. Preparacién del medio

Medic para E. faecium:

Caldo de Mueller Hinton ajustado en cuanto a
cationes (NCCLS M7-6A): A 1 1litro de caldo de Mueller
Hinton (OXOIDE, MHB), se agregan 2 ml de CaCl; 10 mg/ml y

500 pl de MgCl, 10 mg/ml

Medio para C. difficile:

(1) Caldo de Brucella complementado (NCCLS M11-
AS5): A 900 ml de polvo de caldo para Brucella (SIGMA), se
agregan 1 ml de Hemina (5 mg/ml) y 1 ml de Vitamina K {1
mg/ml) . Después de someter a autoclave se agregan 100 ml de
sangre de caballo lisada (5%).

(2) Se prepara medio para Clostridium reforzado
(RCM) de conformidad con las instrucciones del fabricante:

38 g en 1 litro de dHz0.

R
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2. Preparacién de placa MIC-Tabla 1

Farmaco 1: wvancomicina ¢ gentamicina (intervalo
de concentracién final 0.0625 pg/ml hasta 512 pg/ml).

En una placa de micro-titulacidén de 96 cavidades
con forma de U: se agrega el doble de la concentracién
requerida de vancomicina o gentamicina (50 ul) de izgquierda
a derecha a lo largo de la primera hilera de la placa de
micro-titulacién dejando la cavidad final en blanco. Esto
se repite para las otras hileras utilizando concentraciones

de vancomicina reducidas dos veces.

Férmaco 2: Anticuerpo H1L1l (intervalo de
concentracién final (0.25 pg/ml hasta 256 pg/ml)

Se agrega HIL1 (50 ml) hacia abajo en las
columnas. Se agrega el doble de la concentracién requerida
hacia abajo de la primera columna. Esto se repite para las
otras columnas moviendo a lo largo de 1la placa (de
izquierda a derecha) concentraciones de HlLl reducidas dos
veces. La Gltima columna se deja en blanco.

La columna final contiene solamente 100 pl de
medio de crecimiento.

Las concentraciones continuas de vancomicina y
gentamicina se efecttan en la misma manera que la indicada
anteriormente pero en una segunda placa de micro-

titulacién. Las concentraciones de H12L1l son exactamente

0\63
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las mismas que las antericres, al igual que el control con

s6lo medio en la columna 12.

Preparacién del inéculo-suspensién directa de

colonia

- Se prepara el inéculo inmediatamente antes de
utilizar las bacterias.

- Se elabora una suspensién directa de colonias
volviendo a suspender las colonias de una placa de agar de
18 a 24 horas (E. faecium) o 48 horas (C. difficile) en el
medio de crecimiento apropiado o en solucién salina
estéril.

- Esto se ajusta al estdndar de 0.5 de
MacFarlandas y después se diluye 1:10 en medio de
crecimiento (aproximadamente 1 x 107 ufc/ml) de conformidad

con NCCLS M7-6A (E. faecium) y NCCLS M11-AS5 (C. difficile).

Inoculacién de la placa

- Se utilizan S5 ul de la suspensién de inéculo
1:10 preparada comc se indicé anteriormente para inocular
cada cavidad (inéculo fiﬂal 5 x 10* ufe/ml).

- La placa se inocula desde la cavidad 12 hacia

la cavidad 1.
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Incubacién

- Las placas se incuban a 37°C durante 24 horas
(E. faecium) o anaerdbicamente durante 48 horas (C.
difficile).

- Para confirmar el inéculo se diluyen 10 pl del
control de crecimiento en 10 ml de solucidén salina estéril
{(1:1000) y se siembran 100 pl en una placa CBA y se incuban
a 37°C durante 24 horas (E. faecium) o anaerdbicamente
durante 48 horas (C. difficile). Cincuenta colonias son
equivalentes a 5 x 10* ufc/ml.

La concentracién inhibideora minima (MIC por sus
giglas en inglés) se toma como la concentracidén més baja de
f&rmaco que inhibe sustancialmente el crecimiento del
organismo.

La FIC (concentracién inhibidora fraccionaria) se
calcula para cada farmaco dividiendo la MIC en presencia
del segundoc farmaco entre la MIC en ausencia de dicho
farmaco. Para cada combinacién esto produce dos fracciones,
las cuales se suman para producir el FICI (indice de
concentracién inhibidora fraccionaria): sinergia se define
con un valor de £0.5, indiferencia se define con un valor

de >0.5 a <4 y antagonismo se define con un valor de 2 4.0.

Resultados

Estos resultados demuestran sinergismo entre H1L1
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y vancomicina y gentamicina.

Conclusiones

Estos resultados demuestran sinergismeo tanto
entre (i) H1Ll y vancomicina, com¢o entre (ii) HILl1 vy
gentamicina contra €. difficile 14000287 y C. difficile
NCTC 11204. Estos muestran sinergismo entre wvancomicina y

H11Ll en Enterococcus faecium resistente a vancomicina.

Crecimiento de Clostridium difficile en presencis

de concentracionas variables de #Acidos grasos da cadena

corta (SCFA) y anticuerpo H1L1l

Preparacién de SCFA

Los tres SCFA utilizados son acetato, propionato
y butirato.

Cada uno se prepara de la siguiente manera hasta
una concentracién 1 M:

Acetato de sodio Peso fé6rmula 82.03: 82.03 g en 1
litro de dH30

Butirato de sodio Peso férmula 110.09: 110.09 g
en 1 litro de dH;0

Propionato de sodio Peso férmula 96.06: 96.06 g
en 1 litro de dH0.

Las tres soluciones se combinan en una relacién
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de 70:20:10 respectivamente. Por lo tanto, en la solucién
final, las concentraciones son acetato de sodio 0.7 M,
butirato de sodio 0.2 M y propionato de sodio 0.1 M. ILa
concentracidén final de los SCFA es 1 M.

A partir de esta solucidén de reserva se preparan
concentraciones de 5, 10, 20, 30, 40 y 50 mM de SCFA
totales utilizando medio para Clostridium reforzado (RCM,

DIFCQO) .

Preparacién del medio

Se prepara medio para Clostridium reforzado (RCM)
de conformidad con las instrucciones del fabricante: 38 g

en 1 litro de dH;0.

Curva de crecimiento

Dia antes de la prueba

Los cultivos solamente se retiran de las
condiciones anaerébicas inmediatamente antes del uso. La
exposicién a condiciones aerbbicas no es mayor de 30
minutos.

Se prepara una suspensién nocturna de C.
difficile inoculando 10 ml de medio RCM con colonias
provenientes de una placa de agar sangre Columbia de 48
horas de edad del organismo. La suspensién se incuba

durante 24 horas a 37°C bajo condiciones anaerébicas.

R T
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Dia de la prueba

Placa de control

En una placa de micro-titulacidén de 96 cavidades
de fondo plano se colocan en la cavidad las soluciones de
control (200 pl) como se indica mas adelante en la tabla 4.

Cada control utiliza tres cavidades.

Placa de prueba

En una placa de micro-titulacién de 96 cavidades
de fondo plano (hileras marcadas A-H, las columnas se
marcan comc 1-12) se colocan en las cavidades las
soluciones de prueba {100 pl) como se describe con mayor
detalle mAs adelante. Las dos solucicones de prueba, SCFA
mAs H1Ll1l, producen un volumen combinado de 200 pl. Cada
prueba utiliza dos cavidades. Las cavidades en la hilera A
contienen 50 mM de SCFA; en la hilera B, 40 mM de SCFA; en
la hilera C, 30 mM de SCFA; en la hilera D, 20 mM de SCFA;
en la hilera E, 10 mM de SCFA; en la hilera F, 0.5 mM de
SCFA. Las cavidades en las columnas 1 y 2 contienen 16
pug/ml de H1Ll; en las columnas 3 y 4, 8 ug/ml de H1Ll; en
las columnas 5 y 6, 4 pg/ml de H1Ll; en las columnas 7 y
8, 2 pg/ml de HILl; en las columnas 9 y 10, 1 pg/ml de
H1Ll; en las columnas 11 y 12, 0.5 pg/ml de HILl. La
hilera G estd vacia. Se colocan 200 pl de RCM en todas las

cavidades en la hilera H como un control de crecimiento
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para la placa.

Preparacidn del indculo

Los cultivos solamente se retiran de las
condiciones anaerébicas inmediatamente antes del uso. La
exposiciébn a condiciones aerébicas no es mayor de 30
minutos.

La suspensidn nocturna, cultivo en fase
logaritmica tardia, se utiliza para inocular las placas de
micro-titulacién. Se agregan 20 pl (aproximadamente 10% de
inéculo) a todas las cavidades, excepto para el control de
medio/negativo en la placa de control.

Las placas se incuban a 37°C bajo condiciones
anaerdbicas durante 24 horas.

Se efecttan lecturas de densidad optica (DOgpo nm)
en los puntos de tiempo 0 y 24 horas. Se determinan

lecturas de DOgpo nm promedio.

Resultados

Controles-véase tabla 5

Conclusiocnes

1. Sin efecto de 10, 20, 30, y 40 mM de SCFA por
si mismos, pero cierta cantidad de decremento con 50 mM de

SCFA.
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2. Sin efecto con 0.5, 1 , 2, 4, y 8 pg/ml de

H1Ll pero inhibicién con 16 pg/ml de HI1Ll.

Pruebas

Véase tabla 6.

Conclusiones

Indiferencia con 1, 2 y 4 ug/ml de HILl y 5 mM de
SCFA (datos no mostrados). Sinergismo con 8 pg/ml de HILl y
SCFA de 10-50 mM con densidad éptica a las 24 horas que cae
hasta un intervalo de 0.296-0.330. El1 efecto es més

evidente con 16 pg/ml de H1L1 y 50 mM de SCFA.
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TABIA 1
1 2 3 4 5 6 7 8 9 10 | 11 12
A Al | A2 { A3 | Ad | A5 | A6 | A7 | 2B | A9 |Al0]|All| Sélo
medic
B Bl | B2 { B3 | B4 | B5 | B6 | B7 | BB | BS |B10|Bll| Sélo
medio
C|Cl|C2|C3|C4|C5|Cce|CT|CB]|CYO |ClO|Cl1l]| sSblo
medio
D D1 | D3 | D4 | D4 | DS | D6 | D7 D8 | DS |D10| D11 | S6lo
medio
E El | E2 | E3 | E4 | E5 | E6 | E7 | EB | E9 |E10{E11| Sélo
medio
F Fl | F2 F3 | F4 | F5 | F6 | F17 F8 F9 |F10| F11 | S6lo
medio
G |Gl]|G21G3 1G4 [ G5 |G6 | G7 | G8 | GY |GLOIGl1l! Sélo
medio
H | Bl | H2 | H3 | H4 | H5 | H6 | H7 | HB | H9 |H10|H1l | Sélo
medio

Las concentraciones de farmaco en esta etapa son

la mitad de la concentracién que se coloca en las cavidades
(50 pl + 50 pl = dilucidén 1:2)

A, B, etc. = vancomicina o gentamicina

1, 2, 3, etc = + H1Ll
TABLA 2
Especle Agente MIC (pg/ml) de FIC FICI |Resultado
cada agente {pg/ml}
S6lo |[Combinacién
Clostridium | Vanccmiclna 1 0.125 0.125 | 0.125 | Sinergia
difficile
NCR 1104 H1L1 512 0.25 0.0004
{caldo para
Brucella}
Enterccoccus | Vancomicina 128 16 0.12 0.37 | Sinergia
faecium
H1L1 512 128 0.25

3
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TABLA 3
Especles Agente MIC (ng/ml) de cada FIC FICI | Resultado
agente {pg/ml
Sé6lo Caorbinacidn )
c. Gentamicina 8 2 0.25 | 0.266]| Sinergia
difficile
14000287 H1L1 512 8 0.0156
{caldo para
Brucella)
C. Gentamicina 16 4 0.25 |0.375| Sinergia
difficile
NCTC 11204 H1L1l 512 64 0.125
(RCM)
TABLA 4
1 2 3 4 | 5 I 6 ] 9 10 11 12
A RCM sin indculo RCM + inéculo
B RCM + 50 mM de | RCM + 40 mM de | RCM + 30 mM de | RCM + 20 oM de
SCFA SCFA SCFA SCFA
[+] RCM + 10 mM de RCM + 5 oM de
SCFA SCFA
D RCM + 16 pg/m)l. |RCM + 8 pg/ml de | RCM + 4 pg/ml de | RCM + 2 pg/ml de
de H1Ll H1Ll H1L1 H1L1l
E RCM + 1 pg/ml de | RCM + 0.5 pg/ml
H1L1 de HIL1
F
G
H
TABLA 5
No. de H1Ll SCFA Densidad éptica promedio
experimento| (pg/ml) (mM) a las 24 horas
1 - - 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




10

15

20

48
IABLA 5
No. de H1L1l SCFA Densidad o6ptica promedio
experimento| (pg/ml) (mM) a las 24 horas
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
TABLA 6
No. de H1L1 SCFa Densidad éptica promedio
experimento| (pg/ml) (mM) a las 24 horas
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 B8 40 0.310
8 16 40 0.3013
9 B 50 0.330
10 16 50 0.281
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NOVEDAD DE LA INVENCION

Habiendo descrito el presente invento se
considera como novedad y por lo tanto se reclama como

5 propiedad lo contenido en las siguientes:

REIVINDICACIONES

1.- E1 uso de un inhibidor de acetil-CoA

10 acetiltransferasa en la fabricacién de un medicamento para
el tratamiento o profilaxis de infeccién por Clostridium
difficile.

2.,- El uso de conformidad con la reivindicacién
1, caracterizado porque dicha acetil-CoA acetiltransferasa

15 proviene de Clostridium difficile.

3.- El uso de conformidad con cualquiera de las
reivindicaciones precedentes, caracterizado porque dicho
inhibidor es un anticuerpo o un fragmento de unién a
antigeno del mismo.

20 4.- E1 uso de conformidad con la reivindicacién
3, caracterizado porque dicho anticuerpo o fragmento de
unién a antigeno del mismo es especifico contra un epitope
desplegado por el péptido que tiene la secuencia de SEQ ID
NO: 47.

25 5.- El uso de conformidad con cualquiera de las

¢
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reivindicaciones 3 & 4, caracterizado porque dicho
anticuerpo o fragmento de unién a antigeno del mismo tiene
1-3 regiones determinantes de complementariedad {CDRs) de
cadena VH que tienen las secuencias de SEQ ID NOs:2-4
respectivamente.

6.- E1l uso de conformidad con la reivindicacién
5, caracterizado porque dicha cadena VH del anticuerpo o
fragmento de unién a antigenc del mismo tiene la secuencia
de SEQ ID NO: 1.

7.- E1 uso de conformidad con cualquiera de las
reivindicaciones 3-6, caracterizado porque dicho
anticuerpo o fragmento de unién a antigeno del mismo
tiene 1-3 regiones determinantes de complementariedad
(CDRs) de cadena VL que tienen las secuencias de SEQ ID
NOs: 17-19.

B.— El uso de conformidad con la reivindicacién
7, caracterizado porque dicha cadena VL del anticuerpo o
fragmento de unién a antigeno del mismo tiene la secuencia
SEQ ID NO: 16.

9.- El1 uso de conformidad con la reivindicacién
3, caracterizado porque dicho anticuerpo o fragmento de
unién a antigeno del mismo tiene la secuencia de SEQ ID
NO:41.

10.- El1 uso de conformidad con cualquiera de las

reivindicaciones precedentes, caracterizado porque el

b
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medicamento puede comprender de manera adicional por 1lo
menos uno del grupo de antibidticos que consiste de:
gentamicina, vancomicina y metrocnidazol.

11.- Una preparacién combinada para el
tratamiento de infeccidén por Clostridium difficile, que
comprende:

(i) un inhibidor de acetil-CoA acetiltransferasa; y

(ii) por lo menos uno del grupo de antibidticos
que consiste de: gentamicina, vancomicina, y metronidazol.

12.- Un anticuerpo aislado y/o purificado o
fragmento de unién a antigeno del mismo que comprende por
lo menos uno del grupo que consiste de:

(i) 1-3 regiones determinantes de
complementariedad (CDRs) de cadena VH que tengan las
secuencias de SEQ ID NOs:2-4 respectivamente; y

(ii) 3 regio;es determinantes de
complementariedad (CDRs) de <cadena VL que tengan la
secuencia de SEQ ID NOs:19.

13.- El1 anticuerpo aislado y/o purificado o
fragmento de unién a antigenc del mismo de conformidad con
la reivindicacién 12, caracterizado porque dicha cadena VH
tiene la secuencia de SEQ ID NO:1l.

14.- El1 anticuerpo aislado y/o purificado o
fragmenfo de unién a antigeno del mismo de conformidad con

cualquiera de las reivindicaciones 12 6 13, caracterizado

ob

1
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porque dicha cadena VL tiene la secuencia de SEQ ID NO: 16.

15.- El1 anticuerpo aislado y/o purificado o
fragmento de unién a antigeno del mismo de conformidad con
la reivindicacién 12, caracterizado porque dicho anticuerpo
tiene la secuencia de SEQ ID NO:41.

16.~ Una molécula de acido nucleico que codifica
para un anticuerpo o fragmento de unién a antigeno del
mismo de conformidad con la reivindicacién 15.

17.- Una molécula de Acido nucleico de
conformidad con la reivindicacién 16, que tiene la
secuencia de SEQ ID NO:46.

18.- El1 wuso de un inhibidor de acetil-CoA
acetiltransferasa y vancomicina en la fabricacién de un
medicamento para la profilaxis o tratamiento de infeccién
por Enterococcus faecium y Enterococcus faecalis.

19.- El1 uso de conformidad con la reivindicacién
8, caracterizado porque dicho Enterococcus faecium o
Enterococcus faecalis es resistente a vancomicina.

20.- El uso de conformidad con cualquiera de las
reivindicaciones 18 &6 19, caracterizado porque dicha
acetil-CoA acetiltransferasa proviene de Clostridium
difficile.

21.- El uso de confarmidad con cualquiera de las
reivindicaciones 18-20, caracterizado porque dicho

inhibidor es un anticuerpo o un fragmento de unién a

\DO\(Q—



10

15

20

25

53

antigeno del mismo.

22.- El uso de conformidad con la reivindicacién
21, caracterizado porque dicho anticuerpo o fragmentoc de
unién a antigeno del mismo es especifico contra un epitope
desplegado por el péptido que tiene la secuencia de SEQ ID
NO: 47.

23.~ El uso de conformidad con cualquiera de las
reivindicaciones 21 6 22, caracterizado porque dicho
anticuerpo o fragmento de unién a antigeno del mismo tiene
1-3 regiones determinantes de complementariedad (CDRs) de
cadena VH que tienen las secuencias de SEQ ID NOs: 2-4
respectivamente.

24.- El uso de conformidad con la reivindicacién
23, caracterizadc porque dicha cadena VH del anticuerpo o
fragmento de unién a antigeno del mismo tiene la secuencia
de SEQ ID NO:1.

25.- El1 uso de conformidad c¢on cualquiera de
las reivindicaciones 21-24, caracterizado porque dicho
anticuerpo o fragmento de unién a antigeno del mismo
tiene 3 regiones determinantes de complementariedad
(CDRs) de cadena VL que tienen la secuencia de SEQ ID
NOs:19.

26.— El uso de conformidad con la reivindicacién
25, caracterizado porque dicha cadena VL del anticuerpo o

fragmento de unién a antigeno del mismc tiene la secuencia

\\OE
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de SEQ ID NO: 16.

27.- El uso de conformidad con la reivindicacién
21, caracterizado porque dicho anticuerpo © fragmento de
unién a antigeno del mismo tiene la secuencia de SEQ ID NO:
41.

28.- Una preparacién combinada para el
tratamiento de infeccién por Enterococcus faecium o
Enterococcus faecalis, que comprende:

(1) un inhibidor de acetil-CoA acetiltransferasa; y

(ii) wvancomicina.

29.- Un método de tratamiento de infeccidén por
Clostridium difficile, que comprende administrar una
cantidad terapéuticamente efectiva de un inhibidor de
acetil-CoA acetiltransferasa a un paciente en necesidad del
mismo.

30.- Un método de conformidad con 1a
reivindicacién 29, que comprende adicionalmente administrar
una cgntidad terapéuticamente efectiva de por lo menos uno
del grupo de antibiéticos que consiste de: gentamicina,
vancomicina y metronidazol.

31.- Un método de tratamiento de infeccién por
Enterococcus faecium o Enterococcus faecalis, que
comprende administrar wuna cantidad terapéuticamente
efectiva de:

(i) un inhibidor de acetil-CoA acetiltransferasa; y

\\\«){-'
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(ii) vancomicina
a un paciente en necesidad del mismo.

32.- Un método de conformidad con la
reivindicacién 31, caracterizado porque dicho Enterococcus
faecium o Enterococcus faecalis es resistente a

vancomicina.
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RESUMEN DE LA INVENCION

La presente invencién se refiere a compuestos,
medicamentos y tratamientos para infeccién por Clostridium
difficile, junto con anticuerpos aislados novedosos y su
uso en la misma. La presente invencién también se refiere a
la profilaxis y tratamiento de infeccidén por E. faecium y
E. faecalis y provee medicamentos y tratamientos para las

mismas.

W
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LISTADO DE SECUENCIAS

<1105 Nesutec PFharma PRlo
Burnie, Jumas
Matthews, Ruth
Cartar, Tracey

<120> Tratamiento da Infecgiones Bantarianas
_<€130>  WA/MP101123W0

<150> GB 0414886.2
<151>» 2004-07-02

<16D> 47
<170> PatentIn versién 3.2

<210> 1

«311> 126

<211> PRT

<113> Homo sapilens

<400> 1

Glu Val Gln Leu Val Glu Ser Gly Pro Gly Leu Val Lys Pro Sler Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly §ier Val Ber Sar aQly
20 a5 30

Ber Tyr Ser Trp Ser Trp Ile Arg Gln Arg Pro Gly Gln Gly Leu Glu
35 40 45

Trp Ile Gly Phe Ile Tyr Tyr Thr Gly Tyr Thr Sar Tyr Lys Ber Ser
50 55 60

Leu Lys Ser Arg Val Ser Leu Ser Val Asp Thr SBer Asn Asp GIn Pha
65 70 75 ao

Ser Leu Ser Leu Ber Sar Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
B5 90 95

Cys Ala Arg Glu Ile Arg Ala Pro Asp His Eis Asp Phe Ser Gly Tyr
100 105 110

Ireu Oly Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ber Ser
115 120 125

<210> 2

<all> 13

<i1l2> PRT

<213> Homo sapiens



2/14
<400> 2
Gly Gly Ser Val SBer Har Gly Ber Tyr Bar Trp Ser
1 5 10
<210> 3
<211> 16
<212> PBRT

<313> Homo saplens

<d00> 3

Pha Ile Tyr Tyr Thr Gly Tyr Thr Ser Tyr Lys Ser Ber Leu Lys Ber
1 5 10 15

<210> 4

<211> 16

<212> PRT

«<213> Homo amplens

<400> 4

Glu Ile Arg Ala Pro Asp His His Asp Phe Eer Gly Tyr Leu Gly Arg
1 5 10 15

<310> 5

<211> 16

<313> PRT

<213> Homo saplens

<400> 5

Glu Val Arg Ala Pro Asp His His Asp Phe Ser Gly Tyr Leu Gly Arg
1 5 10 15

<alo> &

<211l> 16

<212> PART

<213> Homo sapiena

<400> 6
alu Asn Arg Ala Pro Asp His His Asp Phe S8er Gly Tyr Leu Gly Arg
1 5 10 15

<210> 7

<all> 16

<212> PRT

«213> Homo sapiens

<400> 7

Glu Ile Arg Ala Pro Asn His His Asp Phe Ser Gly Tyr Leu Gly Arg
1 5 10 15

b
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<210> A&

«211> 16

<212> PRT

«<213> Homo sapiens

<400> 8

Glu Ile Arg Ala Pro His His His Asp Phe Ser dly Tyr Leu GQly Arg
1 5 10 15

210> 9

<21ll> 16&

<3212> PRT

<213> Homo sapiens

<400> 9

Glu Ile Arg Ala Pro Asp His His His Phe Ber Gly Tyr Leu Gly Arg
1 5 10 15

<210> 10

<211l> 16

<212> PRT

<21)> Homo saplens

<400> 10

Qlu Ile Arg Ala Pro Asp His His Asp Tyr Ber Gly Tyr Leu Gly Arg
1 5 10 15

<110> 11

<211> 16

<212> PRT

«213> Homo sapiens

<400> 11
Glu Ile Arg Ala Pro Asp His His Asp Leu Ser Gly Tyr Leu Gly Arg
1l 5 10 15

<210> 12

<i11> 16

<212> PRT

<213> Homo sapiens

<400> 12

Glu Ile Arg Ala Pro Asp His His Asp Phe SBer Val Tyr Leu Gly Ary
1 s 10 15
<110> 13

<211> 13

<212> BPRT
<211> MHomo sapiens
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<400> 13
Glu Ile Arg Ala Pro Asp His His Asp Phe Ser Leu Ber
1 5 10
<210> 14
«<311> 16
«<212> PRT

<213> Homo gapiens

<400> 14

Glu Ile Arg Ala Pro Asp His His Asp Phe Ser Gly Tyr Pro OGly Arg
1 5 10 15

<210> 15

<311> 16

<213» PRT

<213> Homo saplens

<400> 15
Glu Ile Arg Ala Pro Aap His His Asp Phe 8S8er Gly Tyr Leu Gly Cys
1 5 10 15

<210> 16

<211> 108

«312> PRT

<213> Howo sapiens

<400> 16
Sexr Ber Glu Leu Thr Gln Asp Pro Ala Val Ser Val Ala Leu Gly Gln
1 5 10 15

Thx Val Arg Ile Thr Cye Gln Gly Asp Ber Leu Arg Ser Tyr Tyr Ala
a0 a5 30

Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Gly Lys Asn Ran Arg Pro Ser Gly Ile Pro Asp Arg Phe Sar Gly Ser
50 55 60

Ser Ser Gly Asn Thr Ala Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu
65 70 75 a0

ABp Glu Ala Asp Tyr Tyr Cys Aan Ser Arg Asp Ser Thx Qly Asn Gln
a5 50 95

Leu Fhe Gly Gly Qly Thr Lys Val Thr Val Leu Gly



«210> 17
«211> 11
<212> MT
<213> Homo

<400> 17

dln Qly Asp
1

<210> 1B
<211> 7
<312> PRT
<213> Homo

<400> 19

Qly Lym Asn
1

<210> 19
<211l> 10
<212> PRT
<213> Howo

<400> 19

Asn Ser Axrg

210> 20
<211> 11
<212> PRT
<213> Rowd
<400> 20

Asn Ser Arg
1

<210> 231
<111> 11
<212> PRT
<213> Homo

<400> 21

Asn fler Arg
1

<210> 22
<211l> 11
<212> PRT

5/14

100 105

saplens

Ser Leu Axg Bexr Tyr Tyr Ala Ber
5 10

saplens

Asn Arg Pro Ser
s

sapliens

Asp Ser Thr Gly Asn Gln Leu
5 10

saplens

Asp Asn Thr Gly His His Val Val
5 10

saplens

Asp Ser Ser Gly Asn Ris Val Val
5 10
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<213> Homo sapiena
<400> 22

Ser Ser Arg Asp Asn Bex Gly Aasp Arg Tyr Val
b § 5 10

«210> 13

<211> 10

<2132> PRT

«<213> Homo saplens

<400> 21

Hig Ber Arg Asp Thr Asn Gly Rsp Him Leu
1 5 10

<210> 24

<211> 10

<212> PRT

«<21)> Homo saplens

<400> 24

Asn Ser Arg Asp Gly Thr Gly Asn Gln Leu
1 5 10

<210> 25

<211l> 190

<212> PRT

<213> Homo sapilens

<400> 25
Asn Ber Arg Asp Thr Asn Gly Asp Gln Leu
1 5 10

<210> 26

«<321l1l> 11

<311> PRT

<213> Homo saplens

<400> 26

Aan Ser Axrg Asp SBer Sex Gly Asn Leu Gly Leu
1 5 10

<210> 27

«211> 11

<213> PRT

<313> Howo aaplens

<400> 27

Asn Ber Arg Asp Ser Ber Gly Asn Leu Gly Val

NG
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<210> 29

<211l> 11

«<212> PRT

«213> Homo saplens

<400> 218

Asn Ber Arg Asp Ser Ser 4ly Tyr His Val Ile
1 5 10

<210> 29

<211> 11

<i12> PRT

<213> Homo sapiens

<400> 29

Ber Ser Arg Asp Ber Lys Gly His Arg Tyr val
1 5 10

«310> 30

211> 11

<212> PRY

<213> Homo sapiens

«<400> 10

Ser Ber Arg Asp Ser Asn Gly Asn Arg Tyr Val
1 ] 10

«<210> 31

<211> 11

<212> PRT

<113)> Homo saplens

<440> 31

Ser Ser Arg Asp Thr Lys Gly His Arg Tyr Val
1 5 10

<210> 233

«<211l> 10

<212> PRT

<213> Homo saplens

<400> 32
Lys Pro Axg Asp Ser Ser Gly Asn His Val
1 5 10

<3210> 33
311> 10
<212» PRT

W



<213> Homo saplens

<400>» 133

Ser Arg Asp Ber Ser Gly His Val Ala Val
1

210> 34

<211> 11

<313>» PRT

<3213> Homo gapiens

<400> 34
Asn Ser Arg ASp Ber
1 ]

<210> 238

211> 11

<212> PRT

«<213> Homo sapiens

<400> 35
Ala Ser Arg Asp Ser
1 5

<210> 16

<21l> 11

<a12> PRT

<213> Howmo sapiens

400> 36

Asn Ser Arg Asp Ser
1 5

<210> 17

<211> 11

<212> PRT

<213> Homo sapiens
<400> 37

Asn Ber Axg Asp BSer
1 5

<210> 38

<211> 11

<213> PRT

<213> Homo saplens

<400> 38

8/14

10

Ber dly Asp Pro Leu Gly Val
10

Ser Gly His Val Ala Val
10

Ser Gly Asn Leu dly Cys
10

Ser GQly Asn Leu Qly Trp
10

Sear Ser Arg Asp Arg Asn Gly His Arg Tyr Val

Ut
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1 5 1o
<210> 39
<211> 11
<212> PRT

<213> Homo saplens
<400> 31%

Ber Her Arg His Thr Lys Gly His Arg Tyr Val
1 5 10

<210> 40

<211> 11

<212> PRT

<213> Homo saplens

<400> 40

Thr Ser Arg Asp Ser Aan Gly Asn Arg Tyr Val
L 5 10

<210> 4]

<211> 250

<212> PRT

<213> BSegusncia artificial

<220>
<123> anticusrpo H1Ll sintético

<400> 41

Glu Val Gln Leu Val Glu Ser Gly Pru dly Leu Val Lys Pro Sar Glu
1 5 10 1S

Thr Leu Ser Leu Thr Cys Thr Val 8er Gly Gly Ser Val Bar Ser Gly
20 a5 30

Ser Tyr Ser Trp Bar Trp Ile Arg Gln Axy Pro Gly Gln Gly Leu Glu
as 40 45

Trp Ile Gly Phs Ila Tyr Tyr Thr Qly Tyr Thr Sar Tyr Lys Ser Ser
50 55 60

Leu Lya Sar Arg Val Ser Leu Ser Val Asp Thr Ser Asn Asp Gln Phe
.11 70 75 9o

8er Lou Ser Leu Sar Sar Vel Thr Als Ala Asp Thr Ala Val Tyr Tyr
es 90 85

Cys Ala Arg Glu Ile Arg Ala Pro Aap His Hius Asp Phe Ser Gly Tyr



100

Leu Gly Arg Trp Gly Gln
115

Ser QGly Gly 4ly Gly Ber
130

Glu Leu Thr Gln Asp Pro
145 150

Arg Ile Thr Cys Gln Qly
165

Tyr Gln Gln Lys Pro Gly
180

Asn Asn Arg Pro Ber Gly
195

Gly Asn Thr Ala Ser Leu
10

Ala Asp Tyr Tyr Cys Asn
225 230

Qly Gly Gly Thr Lys Val
245
<210> 43

<211l>» 32
<212> PRT

10/14

108 110

aly Thr Leu Val Thr Val Bar Ber
1aq 125

Gly Gly Gly Qly Ser Ala Sar Lya
135 140

Ala Val Ser val Ala Leu Gly Gln
15%

Asp Ser Lau Arg Ser Tyr Tyr Ala
170

Gln Ala Pro Val Leu Val Ile Tyx
185 130

Ile Pro Asp Arg Phe Ber Gly Ser
200 205

Thr Ile Thr Gly Ala Oln Ala Glu
215 a20

Sex Arg Asp Ser Thr Gly Asn Gln
235

Thr Val Leu Gly

<211> Secusnaia artificisl

<220>

<1213> secusnaia putaiva dal objetivo dal anticuarpe

<120>
<221> CARAC._ DIVERSA
<222> (12)..(15)

<221> oualquier aminohkaido

400> 42

Gly oly

Sexr Her

Thr val
160

Ser Txp

175

aly Lys

8er Ser

Asp Glu

Lau Phe
240

Ala Asn Ile Thr Pro Asp Mat Yls Asp Glu Ber Xaa Xaa Xaa Xaa Val

1 5

Leu Thr Ala Gly Leu 4ly

10

15



<3210>
<211>
cill>
<213>

<220>
<221>
<2122>
<223>

400>

43
412
PRT

11/14

Clostridium difficile

CARAC . DIVERSA
(62) .. (88)
coinoide con SKQ ID WNO: 42

43

Iie Lys Leu Phe

1

Met GQly val

Thr Ala val

a5

Glu Leu Qly

L 13

Gly Leu Gly

Pro Val Glu

Leu Arg Ser

115

ABp Ile Met
130

Leu Val Pro

145

Val Asp Ser

Met

Gly

Val

Mat

Gln

100

Vval

Leu

Ser

Met

Lyn

Asn

Sex

Thr

Ile

Pro

Sar

val

Ala

Ile
165

Lys Glo Phe Arg

Met Arg Qlu Val
as

Phe Qly Gly Ale
40

Ala Ala Lys Glu
S5

Asp Glu Ber Leu

70

Ile Ala Arg Gln

Ala Met Thr Ile
105

Mat Ala Ser Gln
120

Gly Gly Ala Glu
135

Arg Tyr Gly Ala
150

Lys Asp Gly Leu

Ile Tyr Glu

10

val

Phe

Ala

Leu

Ile
90

Asn

Asn

Ser
170

Ile

Lys

Ile

Oly

75

Ala

Ile

Ila

Met

Mat

155

Asp

Ala

Ser
Lys

Qly

val

Ala

Sar

140

Gly

Ile

Lys Ser

8er Ala
30

Val Ser
45

Arg Ala

Val Leu

Gly Ala

Cys Qly
110

Leu Gly

125

Mat Ser

Asp Ala

Phe Asn

Asn Leu
15

Ala Arg

Ala Val

Asn Ile

80

dly Ile
95

Ser Gly

Asp Ala

Pro Tyr

Ala Pha
160

Asn Tyr
175

N



His Met

Arg Qlu

Lys Ala
210

ITle Lynm
¥ 1

Lys Pro

Lys Lys

Gly Ala

Gly Ila
290

Asp Pro
Jos

Leu Qlu

Asn Glu

Xle Asp

His Pro

370

Glu Met
308

Gly 4aly

<210>

Gly Ila Thr
180

Glu Gln Asp
195

Gln Ala Glu

Qly Arg Lys

Gly Thr Thr
245

Asp Gly Thr
160

Ala Met Leu
2715

Glu Pro Leu

Lys Ile Met

Ala Ala Asn
325

Ala Phe Ala
340

Met Asn lLys
ass

Ile Gly Cys

Lys Arg Arg

aly Met Gly
405

44

Ala Glu Asn

Glu Leu Ala
200

Gly Lys Phe
415

Gly Asp Thr
230

Mat Qlu Lys

Val Thr Ala

val val Mat
280

Ala Thr Ila
295

Gly Tyr Gly
R T

Mat Thr Ile

Ala Gln Ser

Val asn Val
160

Ser Gly Ala
37s

Asp Ala Lys
390

Thr Thr Leu

12/14

Ila Ala Glu
185

Lau Ala Ser

Asp Glu Glu

val val Asp
2315

Leu Ala Lys
as50

Gly Asn Ala
a65

Ala Lye Glu

Val Ber Tyr

Pro Val Pro
315

Glu Asp Ile
30

Val Ala Val
345

Asn Qly Gly

Arg Ile Leu

Thr Gly Leu
295

Ile Val Lya
410

gln Trp Asn
190

Gln Asn Lys
205

Ile Val Pro
220

Lys Asp Glu

Leu Arg Pro

Bexr Gly Ile
270

Lys Ala Glu
a8es

Gly Thr Ala
300

Ala Thr Lys

Asp Leau Val

Ile Arg Asp
350

Ala Ile Ala
a6s

Thr Thr Leu
aso

Ala Thr Leu

Ila

Ala

Val

Ala

alu

aly

Lys

alu

Leu

Ile

Leu

Cys

Thr

Glu

Val

Ile

240

Phe

Leu

val

Ala

320

Ala

Asn

aly

Ile
400



<211> 1%
<«312> AN
«213>

<230>
<223>

<400> 44
atgagagaag

<210> 45
<211> 20
<212> ADN
<213>

<220
<223>»

<400> 45
tctecttaact

<210> 46

<211> 765
<212> ADN
213>

<220>
<223>

<400> 46
tgaggtgcag

cacctgeact
ccagcgceea
ctacaagtcg
ctcootgage
aattcgtgec
cctggtcace
tggcggeggt
tgggacagac
ggtaccagca
cctcagggat
teactgggge
gtaaccaget

<d10> 47
<211>» 4

tagtaattg

attaaagtag

ctggtggagt
gtctctggtg
ggacagggec
tecctcaaga
ctgagetctg
ccagatcacc
gtetccteag
agcgotagot
agtcaggate
gaagccagga
ccecagaccga
gcaggcggaa
gttcggegya

13/14

Secusnola artificial

Iniciador da PCR

Secusnoia artifiacial

Iniciador de PCR

Secusnaia artificial

ctggeccagy actggtgaag
gcteccgtcag cagtggtagt
tggagtggat tgogtteate
gtcgagtete cetgtoggtt
taactgocge ggacacgges
atgattttag tggttatcte
gegegeoggg tggtggogge
tcttotgage tgactcagga
acatgocaag gagacagect
cagycccctg tacttgtcat
ttctetgget ccagetcagy
gatgaggctg actactactg

gggaccaagy tcaccgtect

secusncia codifiocadora para el anticuerpo HI1L1

cctteggaga

tactctigga
tactacactg
gacacgtcta
gtgtattact
ggcegetgyg
ageggtggeg
cectgetgtg
cagaagctat
ctatggtasa
taacacaget
taactccegg

aggta

ccctgtcoct
getggateey
ggtacaccte
acgaccagtk
gtgcgagyga
gccagggaas
gtggcagegg
tetgtggoct
tatgcaagct
aacaacegge

tecttgacca

gacagcactg

19

120

180

420

480

540

720

765

¥
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<213> BPBRT
«213> Cloatridium difficile

<220>

<221> CARAC._ DIVERSA

<222> (1}..(4)

<223> wepitope consarvado da tioclasa da C. difficile

<400> 47

Val Val Ile Ala
1
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see separate shest

Form PCTAPEA; 409 (Apri) 2005)



INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAGB2005002607

Box No. Il Non-establishment of opinion with regard to novelty, invantive step and Indusirial
applicabliity

1. The quastions whather the claimed Invention appears to be noval, to involve an inventive-step (to ba non-
obvious), or to ba indusirially applicable have not been sxamined in respect of:

O the entire intemational application,
B claims Nos. 1,2,10,11,18-20,28-32
becauss:

8 the sald intemational application, or the said claims Nos. 29-32 relate ta the following subject matter which
dosa nol require an international preliminary examination {specify);

ses separate shoot

0 the description, claims or drawings (indicale particular elements betow) or sald claims Nos. are so unclear
that no meaningful opinion couki be formed (specfy):

3 the claims, or said clairms Nos. are so Inadequately supporied by the description that no meaninglul opinion
could be lormead (specify).

no intemaiional ssarch report has been establishad for the said clalma Nos. 1,2,10.11,18-20,28-32

O & meaningful opinion could not be formed without the sequence liating: the applicant did not, within tha
prescribad time limit;

O {turnish a sequanca listing on paper complying with the standard provided lor in Annex C of the
Administrative Instructions, and such listing was not available 1o the Imernational Preliminary
Examining Authority in a form and manner acceptable to il.

O {furnish a sequence listing in electronic form complying with the slandard provided for in Annex C
of the Administrative Instructions, and such listing was not.available to the Intemational Preliminary
Examining Authority in a form and mannar acceptabls to it.

O pay the required late fumnishing fes for the fumishing of a sequence listing in rasponse to an
invitation under Rules 13ter.1(a) or (b) and 13fer.2.

0 a meaninghul opinion could not be formed without the tables related 10 the sequenca listings: the applicant
did not, within the prescribad time limit, furish such \ables in slectronic form complying with the technical
requirements pravided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Preliminary Examining Authority in a form and manner acceptable to it.

O the tables related to the nucleotide andbr amino acid sequence listing, If in slectronic form only, do not
comply with the tachnical requirements provided tor in Annax C-bis of the Administrative Instructions.

O See separate sheet for further details

Form PCTIPEA/40% (Apnl 2005)
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Intamational appiication No.
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Ay

Box No.V  Reasonad statement under Article 35(2) with regard to novslty, Inventive step or Indusirial

applicabliity; cltations and explanations supporting such statsment

1. Statement
Novalty (N} Yes:
No:
Inventive atap {IS) Yes:
No:
industria! applicability (1A) Yos:
No:

2. Citations and explanations {Rule 70.7):
see saparate sheet

Form PCTAPEA/ 408 {Ap 2005)
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INTERNATIONAL PRELIMINARY REPORT Internationa! epplication No.
ON PATENTABILITY PCTAGB2005/002607

Suppiemental Box reiating to S8squence Listing
Continuation of Box |, item 2:

1. With regard to any nuclectide andbr amino acid sequence disclosad In the intemational application and
nacessary to the claimed invention, this report was eelablished on the basis of:

a. type of material:
& a sequence listing
[J table(s) related to the saequence listing
b. forrat of material:
B cnpaper
& in electronic form
c. ime of filingfumishing:
contained in the imernational application as tiled
fited together with the inlemational application In electronic form
O tumished subsequently to this Authority for the purposes of search andbr examination
O received by this Authority as an amendmsnt® on
2. O In eddition, in the casa that more than ona version or copy of a sequsnce listing andbr table(s) relating
thereto has been tilad or lumished. the required statements that the information in the subsequent or
additional copies is Identical to that in the application as liled or does nat go beyond the application as filed,
as appropriate, wars furnished.
3. Additional comments:

* Ifitem 4 in Box No. | applies, the listing andibr table(s) related thereto, which form part of the basis of the report.
may be marked "supersedad.*

Form PCTAPEA 408 {Apri 2008)
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INTERNATIONAL PRELIMINARY International appiication No.
REPORT ON PATENTABILITY

(SEPARATE SHEET) PCT/GB2005/002607
Re Item I

The validity of the priority claim has not bean consideted because the international
Searching Authority does not have in its possession a copy of the earlier application
whose priority has been claimed or, where raquired, a translation of said eadier
application. This report has nevertheless been established on the assumption that
the relevant date Is the claimed priority date.

Re Item llI:

1. The present report is only formulated with respect to those parts of the claims for
which an international search report has been established, i.e. parts relating to those
inhibitors of acetyl-CoA acetyltransferase which are antibodies or antigen binding
fragments thereof.

2. Claims 26-32 relate to subject-matter considered by this Authority fo be covered by
the provisions of Rule 67.1(iv) PCT. In this respect the following should be noted:
For the assesament of these claims on the question whether they are industrialily
applicable, no unified criteria exist in PCT. The patentability can also be dependent

. upon the formulation of the claims. The EPO, for example, does not recognize as
industrially applicable the subject matter of claims to the use of a compound in
medical treatment, but will allow, however, claims to a known compound for first use
in madical treatment and the use of such a compound for the manufacture of a
medicament for a new medical treatment.

Consequently, no opinion will be formulated with respect to the industrial applicability
of the subject-matter of these claims (Article 34(4)(a){l) PCT).

Reitem V:
1.  Novelty:

The subject matter of claims 1-32 complies with Articles 33(2) PCT.

Fom PCT/Saparate Sheet/200 (Shoot 1) (EPO-April 2005)
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INTERNATIONAL PRELIMINARY Intsmational application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/GB2005/002607

/
2. Inventive step: '

The subject-matter of claims 12-17 relates to specific antibodies, which antibodies
apparently are reactive with Clastridium and Enterococcus acetyl-CoA
acetyltransferase. It Is noted that said claims are product claims which do not refer to
any therapeutic application. The closest prior art to assess the inventiveness of said
claims I8 any of documents D8 (Winzer) and D8 (Sliwkowski), disclosing the acetyl-
CoA acstyliransterase of Clostridium. Once an enzyme is known, no inventive skill is
needed to provide antibodies against said enzyme. Therefore the subject matter of
claims 12-17 is not coneiderad inventive. it seems that the inventive concept®f the
present application is the surprising fact that antibodies against acetyl-CoA
acetyltransferase {not a surface antigen) can be used for the treatment of Clostridium
and Enterococcus infection. Therefore inventive step is racognized for therapeultic
applications of said antibodies, as defined in claims 1-11 and 18-32,

Form PCT/Bapamais Shast/09 (Sheet 2) (EPO-April 2003)
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9. The use sccording to clsim 3, said antibody or antigen binding fsgment
thereof having the sequence of SEQ ID NO: 4L

10. The use according to any of the preceding claims, the medicament
additionally comprising st least one of the group of antibiotics consisting: gentamicin,
vancomycin and metronidazole.

n A combined preparation for the troatment of infiection by Clortridium
difficlle, comprising:
(i)  an inhibitor of acetyl-CoA acetyltransferase; and
(ii) ot least one of the group of antibiotice consisling: gentamicin,
vancomycin and metronidazole,

12 Isolated and/or purified antibody or antigen binding fragment thereof
comprising at Jeast one of the group consisting-of :
(i)  VH chain complementarity determining regions (CDR3) 1-3 having
the sequences of SEQ ID NOs: 2-4 respectively; and .
(ii) VL chain complementarity detcrmining regions
{CDR) 3 having Lhe sequence of SEQ. ID NO: 16.

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

14 Isolated snd/or purified antibody or antigen binding fragment thereof

according to either of claims 12 or |3, said VL chain having the sequence of SEQ ID NO:
16.

AMENDED SHEET 12/04/2008
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2. The use according to either of claims 21 or 22, uid‘anﬁbodyclrmﬁgu
binding fragment thereof having VH chain complementarity determining regions (CDRs)
1-3 having the sequences of SEQ ID NOs: 2-4 respectively.

24, The use according to claim 23, said antibody or antigen binding fragment
thereof VH chain having the sequence of SEQ ID NO: 1,

25. The use sccording to any of claims 21-24, said antibody or antigen binding
fragment ‘thereof having VL chain complementarity determining regions
(COR) 3 having the sequence of SEQ. ID NO: 18. _

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 preparstion for the treatment of infection by Enterococcus
Jaecium or Enterococcus faecalis, comprising:

(i)  aninhibitor of acetyl-CoA acetyltransferase; and

(ii) vancomycin.

29. A method of trestment of infection by Clastridium difficile, comprising
administering a therapeutically cffective quantity of an inhibitor of acetyl-CoA
acetyltransferase to a patient in need of same.

— _—t

b

AMENDED SHEET 12/04/2008
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

[ Appicants or agBnTS e referance FOR FURTHER see Form PCTASAZI0
WA/MPL01123-WO ACTION as wel a9, where appiicable, em 5 balow.
imamatonsl eppicaiion No. intemalional filng date (ymonmyear) | (Carlest) Prioity Daie (daimariivyesr)
PCT/GB2005/002607 01/07/2008 02/07/2004
Applicant

HEUTEC PHARMA PLC

This emational Gaarch Report has been prepared by this iIntemational-Ssarching Authorily and is tranemitied io the appbomnt
according o Articin 18. A capy |s being tenemitied o the Inemational Bureaw.

This inemalionsd Sewrch Reportooeistsofatomiol 7  ahosid
[X] ttieaieo accompanied by a copy of each prior ari document clied in tis fepcrt.

1. Basis of the repon

a Vitth regard to the languags, the iflemational search was carried out on the basls of he Intamational application in the
language In which it was fled, unicss otharwies indicated under this lem.

this Authortty (Fule 23.1{D)).

2 [X] Cortain claims wers found unsearchabie (Sea Box ).
8. [[] Unity of invention s incidng (see Box Ilf).

4, With ragand (o the ttle,
[X] the text i approved as mubmittad by the eppiicant.
[0 tre wxt nasbeen sewmbithed by tis Authonty to read es todows:

S. Wih mgard 1 the abatract,
[X] the et is approved as submited by the appiicant.
[ the text has baen esmbiined, according to Rule 38.2(b), by this Autarly as it appears i Box No. Iv. The spplicant

8. Wih regand 10 e drawings,
a. ha igure of he drawings 0 be published with the abatract is Figue No.
[ aswmgesied by he mppiicant.
[[] wssoiecied by tis Authority, becauss the appacent talied I mggest & figure.
[[]  as seectad by this Authorty, bacause this igure betier charactsitzes the kvention.
b. [[] nane of the igwee is-10 be published with the abstract,

(]  hemwernatonal ssarch was carded out on the bisis of & tansistion of the intemaBonal application fumished W

b [X] Wit regard b ey nuciectide endior amine acid saquenee diaciossd in the intsmational eppiication, see Box No. |.

May, within one month from the data of maiing of this nlemational eaarch raport, submb commenta © this Authoitty,

Form PCTNSA/210 (Nret shaal) (January 2004)
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Box No.l  Nusieotide sndfor aming acid asquence(s) (Continustion of itemn 1.b of the first aheet)

1.  ‘With regard Io any nuciaotide and/or aming acki saguence disolosad In the inlemational appication and necessary 1 tha cialmed
mdh.nﬂm‘mmmmmumm

a  typsof malwia

E & socuance laing
(] saece) romiea o the soquence searg

R I
E In computer reaciable form

c.  bma of EngMumishing
[X] conanedin e iemetionst appication eu e
E filed together with the intemational application in compuier readable form
D fumished subsequently to this Authority for the purpose of search
2 D In addition, in the cate'that more than cne version or ¢opy of & Se(rente Rting andior table relaling therelo has been fled

or hrnished, the requined stalsments ihat thae Information In the subssguant or additional copiea |s idenice! to that in tha
appiiomtion as filed or doss not go bayond the .application a8 fled, Ba appropriate, waere fumished,

3. Adcifonal comments:
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Co7K

ssarched (ctassification syshaw fofiowed by caselication symbols)

Docunsniaion seerched ofher B minkmum documentation 10 the el Tt such documants am included in tha liskts seerched

"Exacionic daia hase coneuiied during the iniemasional Aasech (nama of deis base snd, Whees pracical, seerch s ussd)

EPO-Internal, BIOSIS, EMBASE, Sequence Search, WPI Data

€. DOCUMENTS CONBIDERED TO BE RELEVANT

Categary ® | Ghiation of document, with incicalion, whers appregriate, of 1he relsvant passages Aatevare fo ciaim No.
P.X WO 2004/094474 A (NEUTEC PHARMA PLC; 12-17
BURNIE, JAMES, PETER; MATTHENWS, RUTH,
CHRISTINE) 4 November 2004 (2004-11-04)
see especially SEQ ID NO:s 27 and 32;
the whole document
X W0 01/27279 A (CAMBRIDGE ANTIBODY 12-17
TECHNOLOGY ; EDWARDS, BRYAN, MICHAEL: MAIN,
SARAH, H) 19 April 2001 (2001-04-19)
see espec1 ally SEQ ID NO: 62
the whole document
 § WO 01/44300 A (CAMBRIDGE ANTIBODY 12-17
TECHNOLOGY LIMITED; WEBSTER, CARL;
OSBOURN, JANE: W)
21 June 2001 (2001-06-21)
see especially SEQ ID NO: 76;
the whole document
iy
m Further cocumants are lsiad In the confinualion of box C. E Pelont tarnily mombar are laled in annex.
* Spacisl categorias of oded decumernds : Pwmﬂﬂﬂ'ﬂ‘ﬂm e
"A" document cufring i geners swen of e which a s P e g ok ooy T oo

E' —-I:&nmuuﬂnuonu-mm inlemaional

L

Or document.relening o as oral tReciosurs. usa, axhiblion o
othar means

dale of anotw
(s npacTied) “¥* documen ol

X documan of prticulas ralovanc., the cisimed irvendion
cannot be conaiderad novel or canot be consldered 1o
Iventva an Tvveniive step whas the docmand by talen slone

taciaimod invention

ol particultr rolevanos;
mhm“hnﬂmm slap whan e
document i combinad with ok or Mo ofhar guch docs) -
mmmmmhl pamon shilind

P documan pubiaiwed prio thi Intemational hiing duls ten nhaan,
iser AN tha prority cale ciaimacd A" docurneni mesmber of the-sams potanl famlly
Duln of tha sctual complesien of Lhe Intemalional saarch COsle o maling of iha inlemalional searh repoit
31 August 2005 20/09/2005
Nams and maifing scdres of e ISA Authorized officar
Emmnun P.B. 5318 Pstaniman ?
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) DOCUMENTS CONSIDERED TO 52 RELEVANT

Calagory *

"Glition of documen, with Indheation, wiars appeopriass, of the isvant peasages

Ralsvani to claim No,

WO 01/96599 A (PHILOGEN S.R.L; CASTELLANI,
PATRIZIA; ZARDI, LUCIANO; ZIJLSTRA,
ANDRIE) 20 December 2001 (2001-12-20)
see aspecially SEQ ID NO:4;

the whole document

WO 03/048321 A (ALEXION PHARMACEUTICALS,
INC; ROTHER, RUSSELL; WU, DAYANG)

12 June 2003 (2003-06-12)

see espcially SEQ ID NO: 106;

the whole document

WO 03/052416 A (NEUTEC PHARMA PLC; BURNIE,
JAMES, PETER; MATTHEWS, RUTH, CHRISTINE;
RI) 26 June 2003 (2003-06-26)

cited 1n the application

the whole document

WO 02/062379 A (THE PROVOST, FELLOWS AND
SCHOLARS OF THE COLLEGE OF THE HOLY AND
UNIDI) 15 August 2002 (2002-08-15)

cited in the application

the whole document

WINZER KLAUS ET AL: "Differential
regulation of two thiolase genes from
Clostridium acetobutylicum DSN 792"
JOURNAL OF MOLECULAR MICROBIOLOGY AND
BIDTECHNOLORY,

vol. 2, no. 4, October 2000 (2000-10),
pages 531-541, XP009053009

ISSN: 1464-1801
the whola document
SLIWKOWSKI M X ET AL: "INCORPORATION AND
DISTRIBUTION OF SELENIUM INTO THIOLASE
FROM CLOSTRIDIUM-KLUYYERI"

JOURNAL OF BIOLOGICAL CHEMISTRY,

vol. 260, no. 5, 1985, pages 3140-3144,
XP002342751

ISSN: 0021-9258

the whole document
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inemational Appication No. PCT/6B2005 1002607

FURTHER WNFORMATION CONTINUED FROM PCTASA 210

Continuation of Box II.1l

Although claims 29-32 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box I1.2

Claims Nos.: -

Present claiams 1,2,10,11,18-20, and 28-32 relate to the use of a
compound defined by reference to a desirable characteristic or property,
namely to an inhibitor of acetyl-CoA acetyltransferase,

The claims cover all compounds having this characteristic or property,
whereas the application providas support within the meaning of Article 6
PCT and disclosure within the meaning of Article 5 PCT for only a very
limited humber of such compounds. In the present case, the claims so
lack support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope 1s impossible. Independent of
the abave reasoning, the claims also lack clarity (Article 6 PCT). An
attempt 1s made to define the compound by reference to a result to be
achieved. Again, this lack of ¢larity In the present case 1s such as to
render a meaningful search over the whole of the claimed scope
impossible. Consequently, the search has been carried out for those
parts of the claims which appear to be clear, supported and disclosed,
namely those parts relating to those inhibitors of acetyl-CoA

acetyltransferase which are antibodies or antigen binding fragments
thereof.

The applicant’s attention s drawn to the fact that claims relating to
inventions in respect of which no international search report has been
establ1shed need not be the subject of an international prelimtnary
examination (Rule 66.1(e) PCT). The applicant 1s advised that the EPD
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This 15 the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPQ, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),

should the problems which led to the Article 17(2) declaration be
overcome,

W



INTERNATIONAL SEARCH REPORT

afional sppiication No.
PCT/GB2005/002607

Boxll Observations where ceriain ciaims wers found unsserchabls (Continustion of e 2 of firet aheel)

1. m Claime Nox.-
because hay relats to subject matier not required to be sarchad by this Authorty, namely:
Although claims 29-32 are directed to a method of treatmant of the

effects of the compound/composition,

2 E:I Claims Nos.; -
bacauses-they relats to parts of the Intemational Applicalion that do not comply with
an exisnt that no meaninghul Intemationsl Search ¢an be carred out, specificaly:

the prescribed requirements 1o such
see FURTHER INFORMATION sheet PCT/ISA/210

2 [] craimamoe:

bacsuse they are dapandent ciaims and ere nct dmfind in.accordance with the sscond and third ssntences of Ruls 8.4{a).

‘This Inlamational Bearch Report has not been established in respect of cartain clalme under Artisle 17{2){a) for the following reasons:

human/animal body, the search has been carried out and based on the alleged

Box il Observations where unity of invention le lacking (Continuation of flewn 3 of firat sheat)

This imemational Searching Authority found mulipie invenfons in thia miematonal application, as follows:

1 D As gl recuied additional search feas ware tmely pakd by the appiicant, this Imemnational Saarch Repart covers all
ssarchabls claima.

2. As ol ssarciablg claime could ba had without sffort additionat fee, this Aul did not invite
Elmm clana cou s seere hustiting an tharhy payment

a As only some of he required additonal asarch fees were timely peid by the applicant, this intematonal Search Raport
covers only thoas ciatme for which fess wers paied, epecifically claima Nos.:

Q.E]mm eearch fees ware imely paid

adciional 3id by the opplicent. Consequently. this inemational Search Report is
resticiad o tha invaniion first mantionad in the cixims; i is covered by claims Noa.

Dmeuﬂmmhﬂlmmpﬂuwmmmu

D No prolest accompanied the payment of ackditional seerch feea.

Form PCTASA/210 (conlinuation of firsl aheet (2)) (January 2004)
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Paiant documant Publiogtion Patent family Publication
citad In saarch report dats membar{s) dam
WO 2004094472 A 04-11-2004 WO 2004094474 Al 04-11-2004
¥0 0127279 A 19-04-2001 AU 7676300 A 23-04-2001
WO 0127279 Al 19-04-2001
O 0144300 A 21-06-2001 AU 770115 B2 12-02-2004
AU 1713901 A 25-06-2001
CA 2393292 Al 21-06-2001
EP 1242458 A2 25-09-2002
%0 0144300 A2 21-06~2001
P 2003516745 T 20-05-2003
WO 0196599 A 20-12-2001 AU 8182401 A 24-12-2001
NO 0196599 A2 20-12-2001
WO 03048321 A 12-06-2003 AU 2002359568 Al 17-06-2003
CA 2468744 Al 12-06-2003
EP 1461428 A2 29-09-2004
JP 2005511706 T 28-04-2005
WO 03048321 A2 12-06~2003
US 2003219861 Al 27-11-2003
US 2004038308 Al 26-02-2008
NO 03052416 A 26-06-2003 AT 288502 T 15-02-2005
AU 2002352394 Al 30-06-2003
CA 2471570 Al 26-06-2003
OE 60202877 D1 10-03-2005
EP 1415002 A2 06-05-2004
ES 2236605 T3 16-07-2005
WO 03052416 A2 26-06-2003
W0 02062379 A 15-08-2002 EF 1358331 A2 05-11-2003
WO 02062379 A2 15-08-2002
IE 20020097 Al 28-05-2003
US 2003054009 Al 20-03-2003
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FURTHEN INFORMATION CONTINUED FROM  PCTARSA/ 210

Continuation of Box 1.2
Claims Nos.: Part of claims 1-17 and 20~37

The scope of part of present claims 1-17 and 20-37 relate to an extremely
large number of possible compounds and mathods. In fact, claim 1 and all
clains related thereto contain so many options amongst the cited claimed
anino acid sequences and possible combinations thereof, that a lack of
clarity and conciseness within the meaning of Article 6 PCT arises to
such an extent as to render i meaningful search of the claims impossible.
Consequently, the search for the first invention has been carried out for
those parts of the application which could be considered to be clear and
. concise, namely a panel of 10 “binding wembers” which each contain one
of the VH-CDR sequances shown in Table 4, but restricted to those
YH-CDRs of the "FATs" indicated in claim 18, as well as the corresponding
ten single binding members (claim 26 onwards) with the distinct VH
variable domains as indicated in claim 19 {(bringing the present search up
to 20 distinct sequence searches in the relevant databases, namely 10
€DR3 sequences (see claim 18) and 1n addition the corresponding antibody
VH variable domains (see claim 19)). In this context 1t should be noted
that the present application as filed does not appear to highlight the
relevance of any further cosbination of 10 binding partners which might
be considered essential/relevant to carry oyt the invention. In this
respect, 1t should also be noted that the relevance of the chosen
cambination as claimed in clalms 18 and 19 is per se not ad hoc apparent
from the description and examples of the application as filed, but was
chosen as they appeared as the only specific combination of least ten
binding members in the present claimed subject-matter.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary exasination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority 1s normally not to carry out a
preliminary examinatfon on matter which has not been searched. This s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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This Intarnational Searching Authority found muTtiple (groups of)
inventions in this intemational application, as follows:

1. Claims: (3, 11, 21, 42, M} - cuq'lm: (1-8, 19, 2e,
23-41, 52-64) - partia

Clostridium difficile S layer protein (S1 comprising §
1D MO:1 and its mrmspond‘i“n; gene (s1pA) ,pﬂﬂch cumr?gesm
SEQ 1D KO:3: spitopes, homologs, derivatives, varlants or
fragments thereof.. Chimeras ising any of the previously
mentioned polmuclentides/(pouipeptides. Antibodies against
. those (poly)peptides. Yaccines comprising any of the Tormer
and methods for prophylaxis/treatment of C.
difficile-associated diseases based on tha use thereof.

2. Claims: (10, 13, 14, 17, 18, 22, 43, 46, 47, 58,
51) - cooplete; (1-8, 19, 20, 23-41,
52-64) - partial

I1dem as subject 1,-but restricted to a gena comprising SEQ
;qul?;:“g,zs. 8 or 18 and a palypeptide/peptide comprising

3. Llaims: (12, 4..;1 - complete; (1-8, 19, 28, 23-37, 39-41,
52-54, 56-64) - partia

“gdg :s subjact 1, but restricted to a gene comprising SEQ

"- CIQ1“= ‘15. “) - 1“&; (1-3, 19. Ze. 23-37. 39"41l
52-54, 56-64) - partial

lllldﬂ ;s subject 1, but restricted to a gene comprising SEQ

5. Claims: (16, 49) - complete; (1-8, 19, 268, 23-37, 38-41,
52-54, 56-84) - partial

"l)dg ;s subiject 1, but restricted to a gene comprising SEQ

6. Claims: (65) - complete

Use of interleukin 12 as an adjuvant in a C. difficile
vaccine.
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7. Claims: (66) - partial

lise of humnised antibodies for passive vaccination of an
individual with C. difficile infection.

8. Claims: (66) - partial

Use of serum for passive vaccination of an individual with
C. difficite infection.
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Continuation of Box 1.2

Please notice that:

1. The translations of the ORFs contained in appendices 1-8 are not
included §n the sequence listing and, therefore, the one corresponding to
the first invention has not been searched. In case the applicant decided
to pay sdditional fees, he should be aware of the fact that tho same will
apply to the other inventions..

2. Clatms 39 and 56 refer to SEQ ID K0s:3-10 as "amino acid sequences'
but, actually, they are nucleotidic sequences.

3. The sequence numbering is confusing. The sequence identity numbers
mentioned in the description and claims do not corvespond with those of
the sequenice 1isting (example: SEQ 1D NO:1 of the description is a
peptide which appears under SEQ ID NO0:9 of the sequence listing).

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e} PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has. not been searched. This is
the case jrrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 11 procedure,
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1. This opinion-contains indications relating 1. the following Rems:
BodNo. | Basks of:the cpiribn
Bl BaxNo.8  Pirty
& BoxNo.lt  Nonsastablistiment of ‘opinion,with regard 1o novelty, iveniive step and industrial sppiicability
‘T Boi-No: N Liack ot unlly of invention
K BoxNe.V Mummhwmmmum inventive step or industrial.
. appicabily: oitations ind sxplanalions mppoiting such
1 BouMo. ¥l Cortalé docishirits &ited
O BoaNo. Vil Gertain defects i the Imermational sppication
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Forfurther-options, see Farh PCTASAS2D,
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WRITTEN-OPINION OF THE Intsmational appiication Na.
|mmmmssmcmm AUTHORITY' PCTQE2005002607

- i..-né.-n 'ia'a'.u'.i-u.i Gpifion

'1. mmﬁmmmm estibiifnd h“dhw#ﬂnh
nmumuwmmmwuﬂum

O ‘Tnis opiniit has baen ediatilished on the: is of a-iranilaiior yom thé-original language ino the following
tangiiagd Mihhmﬁ&nmmuhmmdm
mmm&wnmyj

2. With regand 1 any rucisatide amiino acld sequance disclosed in 1he kitémational:epplication and
muuﬂhmummmmmmm&

&, type.of wiateiiat
@ agbquence lutiig
O  table(s} reiated to tha saquence listing
b. fofmad of miderial:
B inynitten fofmat
@ i computer readable form
<. fim:Of Sinigaumiahing:
@  tedogether with thié. international applioation In comfiuter rmadable. form.
0 hnhhadmmiubﬁwnmfwinrm-wm.dm.

4. O  In agitition, mmmmmm”mmmqa andbr iable. retaling themlo
has| furnishad,. the Tequired atatemenss that the-information 1 subsaquent or-additionel
#b&:ﬂhmmBMMMMwMﬂ“MWBMU
appropiiate, wéde. furirkihed.

4. :Adiliticngl-commants:

_ DixNo.§ ﬁhtll! - S

1.8 mwuwmammmwnmmmmmmm;%
¥ copiy 'of they et application’ whose priorily hat beeh bisimad Or, whish
maimnﬁmdmm:mhrﬁum mnevuﬁdio'-bwrm;mm
mmummu(nuhuw1muﬁhmmuwm

2. 0 Thigopinion hag been esiabiished aa i hag bee cliaimed due 10
hlsb?onn whvw;maau:.'t u': Eb?m'.'i. lufllp piirposds-of: nﬂ’ Opitst,’ n".'&m
Hing:ctase. i | above i8 ‘considersd to be th

3. Adoitionil chisarighibna., I necésaary:
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WRITTEN OPINION OF THE Interridticinit applicalion No.

INTERANATIONAL SEARCHING AUTHORITY PCTA2B2005002607

Box No. Jil  Nor-sstablstnmant of oplridon with rigaed t novilty, Invantive. step end. Inthiktitel

whether the.ciaimed inveniiori appears- t ba novel, b involve_ari inveritive step (16-be non

daihui) &r't0.be ndustrisilly applioable have not.been sxamioed:is reapect of:

O
[

the ‘entire iritseriational abplication,

claims'No3. 1,2,10,11,16-32

bocause:

the-said intlemational application. or the-sald ciaims Noa. 25:32 relate 1 the fdtiowing: subjact matter
whiih.doas nat redquine én inlemetional prefiminary exsmination (spealy):

she saparate shibet
S o s it S s .

mm«mmm 18-28 (el partially) are so Macequately suppartad by the dascripion that rig
maaningiul opinion could beformad.

no intemational seirch.repoit has been astablished for the whole application orfor zaid-claims Nos.
12.10.11.18-20Mﬂlm

the nuclectidé endbr aming acld sequence.iisiing does not comply- with the standard provigetd for in Annex
C.of the.Achninistrative Insiriictions in that:

the vritten form 1 has not been fumjahed

[0  does:ict-cotply-with the standard

O doesnot-comply-with the slandand-
the tables raisted ¥ the rutlediide anitibi'arino aci sequende. listing, #in compider readabie fodm do
not comply with the'technical requirements:provided for i Amex ummmlmw

Soen:separate:sheet for furihver deteils
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WRITTEN OPINION OF THE Imemations!- application No.
INTERNATIONAL SEARCHING AUTHORITY' PCT/AAB2005002607

b NOy V aned stitment under-Rule 43bis:1(s)(l) with regard:to lnventhve step.or
B NG, ¥ Pasarinddl atséenedt uinder Fule £30i6.1(6KD with regard 1o noveRy, wop o

1. Swbemant —_—
Novolty (N) Yes: Claims 1-11,13-32
Mo: Ciaims 12
inventive stap (15) Yea: Claims 1-11,18-32
No: Chims 137

indusivial eppiicablity (1A) Yes: Claims 1-28

2. Citstions ahd expianations

Farm PCTASA 237 (anuary 2004)
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¢ Descripcion de la Invencion [
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Doctor{a)
RODRIGUEZ DILIA MARIA

REFERENCTIA Radicacién No. 07 3868
Bolicitud internacional PCT/GB2005/002607
Fecha inicio fase naciomal 02/02/2007

Tr&imite 11
Evento 379
Actuacidn 430

oficio No. s odue1967

Camo resultado del examen de forma, realizado con fundamento en el articulo 38 ds
la Decisién 486 de la Comisifn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacifn en Materia de Patentes (PCT), regla 51 bls del Reglamento y Clircular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contlene la copia del documento en que consta la cesifn del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k}
Dacisifm 486.

2. La 8olicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos poer los articulos 63 y subsiguientes del Cc&digo de
Procedimiento Civil. Adiciomalmente, deberi presentar el documento que acredita la
existencia y representacién legal de la socliedad solicitante, cuando ésta fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Declsifn 486, se le
requiere para que dentro del término de dos meses slguientes a la fecha de
notificacién del presente oficio, complete los regquisitos anterlormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderi su prelaclén.

Notlifiquese el presente oficio conforme a lo diepuesto en el numeral 5.2, literal
a), del capitulo quinto del titulo primero de la Circular Unica No.10 da 2001.

ALIX CARMENZA PEDES DE VERGEL
Jaefe de la 816n de Nuevas Creaciones

El anterior. requerimiento fue notificado por fijacién lista de

techa_____ 09 FEB. 2007 )
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