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met hods for controlling and.treating bacteri al
infections in patients. The ’invention provides for the
application of therapies based wupon, in the preferred
enbodi ment, i munogl obul i n or i munogl obulin-Iike
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dHR1dcRIcH ARR Kb AGAY bR speifeity Qi acSUsesptérhiel labiont Gignalling
such infection can be as a result of the primary

i totesyles finvolvgd dh theherasasseef braisrial celb i togld ccongpunication. By
[ no- su essi tr,ea regqi
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PREqIdiomETES (L g h a4, in|so daing fan Epiuee Aerggess, ot rapid cell death
0 ISk : : mans. The bacteri um al nost
ngggﬁ&#ﬁpig?gbaﬁ%@%ﬁ%ﬁ%ﬁ?%@% ti ssues, yet there is

hardly any tissue that it cannot infect, if the tissue

25 defences are, conproni sed in sonme nmanner. Al though
aBaskeround of the MVERMOR j vely  smal | nunber of speci es,

It poses a serious threat to human health and is used
hereafter as a representative exanple of an infectious )
b&uieeofi the majod cdees afonoitalitarapd mespidityrpmong patieple wdergoing
extent of the.present.invention. 30 Ps, [.ho 1St
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| BhACHHf QRN cahsPhy atesult 65 Heeprimafyeilineenfor which the patient was
dermatitis, soft tissue infections, bacteraem a and a
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Ekﬁ%}l@%ﬁ%ﬁ%ﬁ%ﬁr Hgﬁﬁge, WG oA Cehe VR 1&AAR/ 19 WP the highest

proportion of cases is attributed is Pseudomonas aeruginosa. 1t is the epitome of an

opportunistic pathogen of humans. The bacterium almost never infects
uncompromised tissues, yet there is hardly any tissue that it cannot infect, if the tissue
defences are compromised in some manner. Although accounting for a relatively
small number of species, it poses a serious threat to human health and is used
hereafter as a representative example of an infectious bacterium, and does not in any

way limit the scope or extent of the present invention.

Ps. aeruginosa is an opportunistic pathogen that causes urinary tract infections,
respiratory system infections, dermatitis, soft tissue infections, bacteraemia and a

variety of systemic infections, particularly in victims of severe burns, and in cancer
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and AIDS patients who are i nmuno-suppressed.
Respiratory infections caused by Ps. aerugi nosa occur

wahkowsap4ssxcl usi vely in individuals with a conmpPOmGE2005/001108

| ower respiratory tract or conpr om sed systemc

def ence nechanism Primary eunonia occurs in
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a¢dnshitgeng ibgluile baematelogivanilisnaecieR$manuordeficieney edlating to AIDS,

"pRBLATELYs SRTER S48 B RSP e i

MekpRsred e h6litak dnﬂﬁﬁf@fﬂ%hkﬁn&@wh&e Eq@RBnts for about 25 percent of all
concentrations of antibiotics. Since its natural

higspitak aqayiredh gragpnegative HacigFagmiagssoci ati on with the

bacilli, actinonycetes and noulds, it has devel oped
resistance to a variety of their naturally 20

ofhelbactegumnisi iotaioussfor Mereowel resBsant do mings astjiiotics due to the

mai ntajn anti biotjc resistance plasm ds, th
RRSTCAINEL esrof Orcipéff e S gyteaﬁaerngépgtlaﬁ@ eAnfly i sthgrefore, a
E o181 § Bﬁzﬁous AR %Q!h%gér? AR &ndk BfIAER surfaces

nmeans” of e bacterial "proCesses of transduction
aimd ac bioffillgafdron maBes ythe ckBw impeiniouwst i shaapeusit f emicemeations of

agai.nst  Rseudononas, ., i.ncl uding fluaroquinol one, . -
QRibiGs: ISR RAUBEh At gt et fvg d s8SosRlinh with g bacill
aaRinofHyceké afd irﬂb%lc&,gﬁiﬁig; tde@1bpet fedisRfice @Whﬁ@?i& RBeif haturally
gentamcin and carbenicillin are reportedly effective

| pequaing potbigtien Metpoverpd sewdarggion o3PR- imdintiein gnibiotioqhesistance

iy bk RS SRbed Rl P PR oo B AR PR fe] Pectors e,

Cd iage FdUE Q61 Gandddrl GRES, gevitd thyalmheandl of ee WaGBRial processes of
eventual ly becone infected with a strain that is so i
r sapsdpetinn | andc ponizatien. t Qody ed. foecandiodss e pifentive against

{go‘%@%@gﬁﬁ?‘% nrlrcgl%cggg Z@?&%o@&%}s’ ﬁ%}gw aﬁé irﬁipieﬂcj:rﬁ,aénd even these
P304k Okt 1é¥fectiBe against all strains, Combinations of gentamicin and
carbenicillin are reportedly effective in patients with acute Ps. aeruginosa infections.
The futility of treating Pseudomonas infections with antibiotics is most dramatically
illustrated in cystic fibrosis patients, virtually all of whom eventually become infected
with a strain that is so resistant it cannot be treated. Because of antibiotic resistance,

susceptibility testing of clinical isolates is mandatory.



Ps. aerugi nosa can usually be isolated fromsoil and
water, as well as the surfaces of plants and ani nmals.
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habi tats occur, so it is qute a "cosnopolitan”
bacterium It is sonetines esent as part of the
normal flora of humans, although the preval ence of

col oni sation of healthy 5 individuals outside the
hS|taI is relatively low (estimates range fromQ to
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PCT/ GB2005/ 001108 ) N .
treatment and dietary changes. Mortality rates however remain high, accounting for

60% all deaths due to secondary infection of burns patients.

One reason for the versatility of Ps. aeruginosa is that it produces a diverse battery of
virulence determinants including elastase, LasA protease, alkaline protease,
rhamnolipids, type IV pilus-mediated twitching motility, pyoverdin (Williams et al.,
1996, Stintzi et al., 1998, Glessner et al., 1999), pyocyanin (Brint & Ohman, 1995,



4 Reimmann et al., 1997) and the cytotoxic |ectins
PA-1 and PA-Il (Wnzer et al., 2000). It is now known
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regul ated at the genetic leyel in a cell
densi ty- dependent manner through quorum sensing. Ps.
aer ugi nosa possesses two well characterised quorum
sensing systems, nanely the las 5 and rhl (vsm
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L T S SO T

| apes, Pebdreaal al99$)3ﬁ1d(dﬁﬁa§f£Queﬂﬂy Both sQAY are required for the regulation

of all the above virulence determinants.

More recently another class of signal molecule involved in the quorum sensing
systems of Ps. aeruginosa have been identified. These are a group of related
molecules based on 4-hydoxy-2-alkylquinolines (HAQ’s), many of which show anti-
bacterial activity. First identified in 1959, and later characterised (Pesci et al, 1999),
2-heptyl-3-hydroxy-4-quinoline was designated PQS (Pseudomonas quinolone signal)
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2- hept yl - 3- hydr oxy- 4- qui nol i ne was desi gnated PQS
(Pseudononas qui nol one signal) WO 2005/094883

woeCHis@Ba885/ 001108 5 for its role in quorum seqasiGul005/001108

Later research has revealed the structures of a series

of HAQ s that are synthesised and secreted by Ps.

aerugi nosa, sone of which are also inplicated in

cell-to-cell comrunication syst ens. One of these
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r g e efationary plase pRERSHS dint éis peisnvelier incellrdensigt sensing.
systemable to repress PGS (MGath et al. 2004).

Mor eover, PQS production has al so been found to be

d€he a@f&mty dPQIB veat ¢losedy linkeel tAI'tIJ.e ﬁﬂegimahlynhhcﬁ'ﬁmﬂ qaorum sensing
producedq by the other sys 3- 0x0- C12- HS
CoPSHoEp of Pesdresiapie 1y sYaihsi %%tregw@@é (Rt fash fep andh l,zf@e former

Vg %&?&Jﬂﬁetf&’[ thE |11?cﬁfcﬁ§1? ofP Sahﬁcptﬂqu&l%EZst{:ﬁ:ab& to, fepress PQS

expréssion of , Which inturn
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guor um sensing. 25 One of the nost serious clinical
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2001). The immune systens of CF patients are unable

t & ¥} EanorieREcaRRANeRt Qaf the kistarehiond regvlativa ob qyerum gpsing.
chronic disease with the associ ated extensive tissue

damage and ai rway bl ockage 30 fromwhich the najority
oOnpadfl et sncdv eptiod klinisaic comditionshéndusédlblyl Phmedtugdnga is the

destructive chronic lung infection of cystic fibrosis (CF) sufferers. Almost all
patients’ lungs are infected by the age of three years (Burns et al, 2001). The
immune systems of CF patients are unable to clear the bacteria, resulting in the onset
of chronic disease with the associated extensive tissue damage and airway blockage
from which the majority of patients eventually succumb. The establishment and
persistence of Ps. aeruginosa lung infection has long been associated with the

development of a biofilm phenotype, in addition to induction of other quorum-sensing
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persi stence of Ps. aeruginosa |lung infection has |ong
been associated with the developnent of a biofilm

wohesobygse, in addition to induction of other PCT/GB2005/001108
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regul ated virulence factors (Singh et al., 2000).
Quorum sensing signals are readily detected in CF
lung of infected mce (Wi et al., 2000). Anobngst other
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Iung nvj ron (i%g and nductl on of .vi.rul ence facftors
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to ermt survi val (D Argenio et al.
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nment or “preventi on aerugi osa I'n
Sorh siuetiomt éndedldt tenbft ttierbmtbrtaangnedgcev\m hembetdhetignificantly in

iRt st syl O W P! KiaeniRetials A 1 aut es

i ncl ude the devel opnent of vacci nes such as that
described in US patent 6,309,651, and a new antibiotic
dAuginftsic lof diffdrent dpprdaciesdarevbbing actively pursued to develop therapeutics

for the treatment or prevention of Ps. aeruginosa infection. Some are intended to be
broad ranging while others are directed at specific types of Pseudomonas infection.
Those that follow traditional routes include the development of vaccines such as that
described in US patent 6,309,651, and a new antibiotic drug (SLIT) that is hoped will
be effective against gram-negative bacteria in general but is designed primarily to act
against Ps. aeruginosa and is administered by aerosol inhalation. A further

observation under investigation is that the antibiotic erythromycin administered at
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A further observation under7i nvestigation is that the
antibiotic erythronycin adm nistered at WO 2005/ 094883
PCT/ GB2005/ 001108 7 sub-optimal growth inhibitory
concentrations sinmultaneously suppresses the
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adkeRLeln, Spret cubButol o ooty nO o h frepiy onepresses  the
aﬁfbdﬁ@t‘i/onb of app! Jzé‘rﬁ?zl Bsd ‘Néleﬂlgglﬁﬁrﬁﬁ‘st nﬁ{&ndi’flsnpef)ﬁitéﬁc%mand acyl-

aer ugi nosa i nfection eam f or mul at1 ons
cbwnammnn glaghopés, prandhimay plesp tapplésibler éorathsotrdativenngf persistent Ps.

PPt Bie s GBS A oY B RS b Oes e i
6b&A9 eRMtingl 99 alRAGHR IdRAFbf privbRaH RfecBORiOn %ﬁrrfs fb@ other serious

Pcr virulence protein of Ps. aerugi nosa may af

phlen skeungds. ali pasenti PRI lonlso Thashes it eﬂnﬁbO@lgmgamst the PcrV
' Oltﬂ?]]e&.se aprbf%n} &epsntglg%%o:sgn S{Ia}‘ ?CPEI%?CCE ﬁ%aglg%?nféﬁ/qn.

a nmeans ng pa
Cbrtaln al gae have been denonstrated to produce

npetitive inhibitaors of acyl-honoserine | actones
s&‘bﬁea%alﬁﬁ PR HEGreptvA Mt meﬂléatlorn@fdgamOSﬁgn%m@@ detisls as a means

UGf I ﬁtfr&hﬂ%g e;ﬁ'tl‘ﬁ%%ﬁmg%heégrtﬁﬁnﬁ WesyAinsl ko g;ls']t?egésd_lg% tproduce

si gna r itS receptor protein an
asomapaitivet inbibitatit afy (anylshomcmepﬁirdi_ lachonea ssialy s (fliegploaéss Kvlanefield,

e .., 2000). O her oned to. reduce AHL 15

i?@énﬂsr E@Yeo#% EarratEt ﬁ nasev'g SHrromPoyRds, dislaps, fiscAHL signal

| RREChAEbLRANIt '}éé/ é1 ‘Al cahh@h 34 Y eortzﬂﬁ onist in AHL
LB

degradation o a e sequesteri
abioatso e(&‘eplemb 200?4/ 0290@2.3) Othidre neetlande anplmm rtoofeduce AHL

ot ent. r obl, e n ns assaci ated wt ,
P Rk B aRas e RO Plop st AT el Rt ifon el Taiia’s
Y fat URRLRY @ 8Sgrh@atihedthAHI Y akd| tﬁ@%e(‘ﬁie‘sienﬁg of AHL by antibodies
efficaci'ous treatments. Ps. aerugi nosa produces an

eWVen0dOHA2D: d capsul e that effectively protects
agai nst opsoni sation by host antibodies, as reveal ed
by patients wth persistent infections having high

SThetdatd 4 hvab&fof potdntibisgrubieis @h@ infatibiiostk&Sated Wit thSBierapies
of auto-inducer mmcs are limted by the

c oy runden devedopmeds If fps &@t@@goqe@@, togyhether vaccines will be
t t .
eéﬁf?ﬁ&bﬂse{r&tﬁl%ﬂﬁe Pf] 2&9&%&%3%??{/692 %I?(eéﬁe&gefepfgg@gcawule that

site, and SSI
[ sffmmlvblykpmtmtst dmainsAlbhsoni satiem by chdsy aitimdiben ao revealad dy patients
ot her bacter,. have. a nunber of djrect effects on

htl) meﬁ%vgﬁtdp yonsrh@glég highy ssgam titres; afj antigPseydomonas antibodies.
01%7 %g&o ?F ali®liR8S&r ARintles ol Bfed By W QohGR20ons WP most that are

required to effectively compete against AHLSs for the receptor binding site, and the
possibility of side effects. It is well known that AHLs released by Pseudomonas and
other bacteria have a number of direct effects on human physiology. These include
inhibition of histamine release as described in WO 01/26650. WO 01/74801
describes that AHLs are also able to inhibit lymphocyte proliferation and down-
regulate the secretion of TNF-ot by monocytes and macrophages, so acting as a
general immuno—suppressant. There is a danger therefore that therapies involving the

use of competitive AHL mimics may result in down-regulation of the patient’s



describes that AHLs are also able to inhibit
| ynphocyte proliferation and down 30 regul ate the
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acting as a general innuno-guppressant. There is a
danger therefore that therapfes involving the use of
conpetitive AHL mmcs may result - in down-regul ation
of the patient's WO 2005/ 094883 PCT/ GB2005/ 001108 8
i mune systenl This woul d be general |y undesirabl e,

aHIAP 7SR alhip veld he genpiatbl undsrigrtdirasd gapigulaglysg in immuno-
T . i i Ok at .. , i ;
IREoYRSRL) AIH, ohSBe B Rl sl R0 8 sor o
oftrithgy itbaetveof the remarkablehabikty dfothtiehvaetepium (#8l ghasc® develop
to antibiotigcs..5 That the pathogenesis of Ps.

a&TE L antOINC8ar |y nultifactoral is underlined by

the 1large nunber of virulence factors and the broad
spectrum of di seases associated with this bacterium

MHihgt e pathogenasiseofcisl laatiginosi isiCleaidye nfvditfaotosal rie guderbuked by the

for tissue invasio nd di,ssem nation are, control |l ed .
byPER PREDE. faftfuTeiog fagors g 25 brod Segp, o stses assoctated with
heip IREicAtm. aIARE oPaRe ExARte iR SiARAke TREBEULRBiIBNFor tissue
specific transcriptional activator proteins. These

r syabianeng dispemimatiomteomniellediby ogjl-troesdl signalliegsystegnsainvolving

Vi rul formin a.co-ordinated cel.l density dependent. ..
ihboFetng, Bt ol B TR L Al RO R RS oRiiiona
aaeti RtGOprdteih. t Theqg tdgalatoryhe/sRARBUAIRSW O, Qlerldfdsar fodadapt to a
and specifically to reduce bacterial nunbers, under

c gHalent & iftfesocordinsask godll density Heppndentananngr,|angdite ojgrcome host
S enpi Ni [ S ival .

2 elnod Bt Piel TG, 29 oRAFA AT RISy et of bacteia, ana
s ypdcifiamlliyrto aediex Haoterinbusmbensf ohdesicendisiofs piherd &dséi@ial nutrients
t herapeutic approach to reducing illness and death

c AlFs'&aiting speh thas egieppining ppcieréd haye spwwiyat ¥lvgaipgs.ofnterference
ef.f.acty i: g o r i 1S :0f . .
e BCSE ORI R OOKPF GPARER IR 18 g promising
i theodpeetc apprpathito gexhiciigtiiindsy ane titaskl sauseth by PAdoaarepinbaw e
adverse side effects, and are unlikely to be evaded by

pat hogenic bacteria in the foreseeable future. A

CqHBRSE hintéd wd&elga%meﬁ@ﬁ@ﬂseqfqﬁodﬂmiﬂ#ttﬁe c,@@&:hﬁtﬁtii&)s of HSLs
| a no

particul arly Pseudofnonas aeruginosa, that did no
aand okher hectbralt ealli sipnalling mal¢quéast inyolaed i pathogemtityk by ymethods

| BB el T ol R P L0 R L i
Chactdifi€ i RS RRésebAIE Alth@RN PI SdthpRstidnO6r Sét&Pound capable of killing
C?)gcgggé,tpla?tinc?ﬂarly Pseudomonas aeruginosa, that did not attack the bacterial cell
directly and so is unlikely to lead to resistant strains would be of considerable benefit
to the treatment of disease states such as CF. The present invention provides for such

compositions.
Summary of the invention
The present invention provides for methods for reducing numbers of the pathogenic

bacterium Pseudomonas aeruginosa by regulating the extra-cellular concentrations of

bacterial cell signalling molecules. By selective removal (binding or degradation) of
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regul ating the extra-cellular concentrations of
bacterial cell signalling nol ecul es. By sel ective
renmoval (binding or degradation) of WO 2005/094883
PCT/ GB2005/ 001108 9 | actone-derived cell si gnal
nDIecuIes an inbalance in the ratios of AHL to

siagtnae-desived eplbsigngl probesulesd amtimbrlased fullae easios a;i.zélHL to PQS
AF géaldl% fehul% is ﬁjég&leﬁs\blg%h% tmiabites ﬁﬁfdjgelrg%agh (g?r aLﬁolys1s) of Ps.

rnative mnlste

C a&Wud Plsi. O A IWrhdtive BN PQSAHlay tRCalmialstered\iRNE &% iAtddAfunction with
bactericidal treatnents act directly on the cell to 5

c AfsA e sacRptorh eWheisae Ather hycdordidnl tieghpratsact directly on the cell to
. I . o . ' o
R e N T
densiimices), ervivdnsionti mdblego austa:mlmgpﬁeplilatidaﬂﬂﬁneﬂtiiew and@blinduce a
numbers, As suc is much less |ikel Xiqt hat strains

r 6Q{appe it baciesiaf Fﬁ‘sﬂ PEbepy Atispeh Brie piyieh less likelyghafi shgins gesistant
a aép@ he present invention, there is

ppi%%zﬁé ng%ﬁﬁﬁ ¢ causi ng autolysis of a

popul ation of gram negat ive bacteria, said nethod

C ri,sin n|s on to the popul ation of

C APiE Bor SNTabih ot ahe PrrstntriBvertiohy ik re, Fopiidtd a method of
MRhREY ﬁlt@l?ﬁ% %"f %CboEMlaﬁB@@f @%@hbgfzﬁlv@ afabRfih asaﬁPm%ﬁmHQ:ompnsmg
cause an I nbalance in the ratio honoseri ne | act one

( palningsteptiah tertieepaplikation ofjah raotlkm:bf f@l glaglong¢ @}lacmngfcbnved signal

the envi.ro nt of t

¢ Rt serited P bR BORAHH B &) ah P eBSE o B Rhcdlip ghe ratio
MB¥ h&x@ofgink Mavberel (HILY sigast inbROWIe @b §iONtnk dphal (QS) signal molecule
Aci net obact er baumannii, Bordetella pertussis,

BT e lensirerpnent ohtheyopBlatior ef the grammsgabieesisiaga sp.
Car di obacterium hom ni s, Ei kenella corrodens,

Franci sella 20 tularensis, Haenophi | us ducreyi,
HIheophithwsgithiel Uenrae, e} i bobaAtiRObARYINBY | gctinbimpgedrhamitans,
klngae Legi onel | a_pneupophil a, Pasteurella nultocida,

QAFWG EE18F @ﬁ'na'lnlran#@fdf%@t Bertusgsts, Bregller seni Gargiqbacter sp.,
gﬁ&gk&tﬁza‘?&] gsgme’&ﬁﬁ? bRkl Sofmhis, EONE lcb?rodens Francisella
ent ri I's r ]

monel I'a typhi, Serratia narcescens,
St‘ulgelnkza, sﬂhemo)xkalm rduareyenmemophz’llm crg‘luexmesl Helicobacter pylori,

I SS norrhoe e I sser It
DGihasTlaxbiede. de e PaREnmoaTIa dHst Al Mgk e U Wierer sp.

f EREI-bbarrerBRC BIAEAGRa %Qh KIdBsRUR RkARoRiRe, Proteus sp., Salmonella
Fusobacteri umsp., Spirillummnus, Aeroinonas sp.,

Pleetgrzdmnaé’alnme@m tyihdes Serdutiz | gazeastensae Shigeliei op., Yersinia

ar ti Vibrio yul nifi
p ta roco zccy Y%rsmza peéstis, ezsserta gonbrrhoeae Neisseria meningitidis,

Moraxella catarrhalis, Veillonella sp., Bacteroides fragilis, Bacteroides sp.,
Prevotella sp., Fusobacterium sp., Spirillum minus, Aeromonas sp., Plesiomonas
shigelloides, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificus,
Acinetobacter sp., Flavobacterium sp., Pseudomonas aeruginosa, Burkholderia
cepacia, Burkholderia pseudomallei, Xanthomonas maltophilia, or Stenotrophomonas
maltophila. In a preferred embodiment, the gram-negative bacteria is Pseudomonas

aeruginosa.



Aci net obacter sp., Flavobacterium sp., Pseudononas
aerugi nosa, Burkhol deria cepacia, Burkhol deria

woeoscosmaB| ei , Xant hononas nal tophilia, or PCT/GB2005/001108
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St enot rophononas 30 inaltophila. In a preferred
enbodi nent, the gram negati Q bacteria i s Pseudononas
aer ugi nosa. WD 2005/ 094883 PCT/ GB2005/ 001108 10

Sui tably, the honoserine |actone (HL) signal nolecul e
may be a honoserine |actone nolecule with a fornula
selected fromthe group consisting of: O ON,,"

BN, (RGP o L ol e
5 nol€dd]lavvith @ formmly sélectéd fromGhé grobp coddistingastpser i ne
| act one nol ecul e of general fornula (1) may be

N- but anoyl -L- 10 honoserine | actone (BHL) where n
N- dgglecanoyl - L- honoseri ne | actone (dDHL) where n

01
8

or adecano¥F-L-honDserine | actone (tDHL) where n
= 4o. PB pne nol ecul Eoohulgeher al
fohmufa (Il1) may be N-m- oxododecanoyl ) - L- honpseri ne
| actone (CGdDHL) where n = 8 or N-(-3-oxohexanoyl)- 15

L- honoserine | actone (OHHL) where n = 2. The
honpserine | actone nol ecul e of general fornula (111)
e N (-3- hydroxybutanoyl)-L-honoserine |actone

may

(H ere\n _ACA,n20 The | actone signal nolecul e may
b& an QE}W?FEE?serineﬁﬁkgnal mol eculFermaadIl) s

pr abl p dOHL and/or BHL.. WD 2005/094883

PCT/ GB2005/ 001108 11

O\b/NW(CHZ)n ~ (CH,) Formula (1)
O OH

where n may be from O to 12.

The homoserine lactone molecule of general formula (I) may be N-butanoyl-L-
homoserine lactone (BHL) where n = 0, N-dodecanoyl-L-homoserine lactone (dDHL)

where n = 8 or n-tetradecanoyl-L-homoserine lactone (tDHL) where n = 10.

The homoserine lactone molecule of general formula (II) may be N-(-3-
oxododecanoyl)-L-homoserine lactone (OdDHL) where n = 8 or N-(-3-oxchexanoyl)-

L-homoserine lactone (OHHL) where n = 2.

The homoserine lactone molecule of general formula (III) may be N-(-3-

hydroxybutanoyl)-L-homoserine lactone (HBHL)) where n = Q.

The lactone signal molecule may be any acyl-homoserine signal molecule, and is
preferably OdDHL and/or BHL.



The qui nol one signal (QS) signal nolecule may be a
nol ecul e of general formula (1V) RL R2 N R3 5 where
wa 20098831 to 7, R may be =0, or -H R2 nayPO®/GB2hH)5/001108
or -H and R3 may be -H, or i\lternatively, t he
nitrogen atom (N) may be und bsituted, in which 10
case the aromatic ring is further unsaturated.
Sui tably, the quinol one signal nol ecul e of general
formul a SI\/) may be 0 CC OH I
2 The yiping. Woﬁ@@i (@Sysignal Bwleculy xy e a motpcatecphiBeReral formula
t?ﬁ, @S nol ecul e i s Pseudoni onas qui nol one si gnal (PQS)
0 g-heptyl-s- hydr oxy-4-quinolone 0O OH 1/ I N H 20
2- hept yl - 3- hydr oxy- 4- qui nol one WD 2005/ 094883
PCT/ GB20Q5/ 001108 12 In one enbodi nent of the
i nvention,1 the gram negati ve bacteria may Pseudoronas

where n may be 1 to 7,

R; may be =0, or -H,

R; may be —OH, or —H, and

R3 may be —H, or alternatively, the nitrogen atom (N) may be unsubsituted, in which

10 case the aromatic ring is further unsaturated.

Suitably, the quinolone signal molecule of general formula (IV) may be

O
OH
I 2-acyl-3-hydroxy-4-quinolone
X)n
H
15
Preferably, the QS molecule is Pseudomonas quinolone signal (PQS) or 2-heptyl-3-
hydroxy-4-quinolone
0
OH
\
H
20

2-heptyl-3-hydroxy-4-quinolone
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(PQ@S) nol ecule. A grow ng n%?ber of bacterial species

are being found to comuni cate between cells wusing a
variety of small signal nolecules. G amnegative

bacteria predom nantly use N-acyl honoserine

| actones. The latter are a group of conpounds t hat

share a 10 common honoserine |actone ring structure

anfl o¥@Esbbaliniene of GRdnReRite, Hid g&‘éﬁpﬁ@gaﬁfve %aotﬁh&J S Béddomonas
There are three classes within the group, th

a@yﬁugmwdu taaot @ﬁwéectemalemg@lomoleh@lmsnay e acyl-homoserine

< PRISPE GyREr ol B RIS 1ORMRE ROL R A6 i ainclge signa

nqv@s)‘.llﬁaﬁcaee cl ass. Pseudom)nas aer ugi nosa uses
N- butyryl - honoserine | actone (BHL),
3- oxo- dodecanoyl - honoserine 15 | actone (CuDHL) and the

Pse Wl 'fg%gﬁ]aq S cg&ae!re %?lﬁg I?S%*d- t% é/atc between cells

qul use ecu

naang aofané@tcﬁrsmaﬂl sixghal h@ldcﬁlé@d Gienlnegein Eacterﬁl{ﬁbddﬂﬂ@tantly use
|n condltlons of | ow cell density the concentration of
el heprosetineelactones o Ehsy fasiep Girliangioyr | efwcomppoysidg rhat share a

e M e

! gidelchait. thucaefsthtdme:lassmnlmhmhé groupfthe g@d&mmmmﬂe\/lactones, the

vi rul ence the on of, a di sease state in th
h ro-hemasgrine, aC‘QP@%%HdI tfiﬁé hidrepireossrae i?@F‘W&S A Smgle species

dbSE QrsaiRe Add B4BENA 36 ORBIBE! O Rk Clhak N class. 8T Bseudomonas
searched. It see to be a ubiquitous system

apﬁ’mgﬂlml esasaV-buiyryl-lopwsens: ladioae (BrHLh Jdoxd-dodenaeyl-homoserine
B (SR Rl BubdloRBhas GhisdTong efapiBal-Brtyroxy-4-

(q&ﬁﬁkmMQPQQﬁCterla use (nodified) small peptides.
Ps. aeruginosa is an exanple of a gram negative

bacteria which uses two signal nolecules AHL and PQS.

39h§’ [ §1Ysl lﬁjsk‘ﬁhe o F’C{rlrlg é{'é Fheaﬁs &fd#?e%ﬁm%ﬁg t?lﬁegltggagtrcgﬂ dgﬁlsity, such that

r
mm°¢c a ones

r ﬁﬁocgmldﬂﬁﬁis but Iblwatceﬂo dﬁﬂshtyf Uhet d:dii&enttatfbn P signal molecule is
pat hogeni c switch on WD 2005/
Peqmm@f@sgladqwoén hg"el C@ﬂdi?féﬁlﬁss tlﬁéo%ﬁigaalsmial@e@stcevcentraﬂon is

pr | CI paﬂ T ﬁ)‘nﬁ&gﬁﬂﬂﬁ 308 Red thtrél;géﬁl C}E?etl BAfGy. C];%E Fhe tﬁanscnptlon of

resi stance can evel ope
neenes 11®\roHZEIdcm kirakdcd el the eadct of a gisadse state in the host.

Bacterial signalling molecules are being discovered in every organism for which they
are searched. It seems to be a ubiquitous system, applicable to every species. The
main differences are that all gram negative (gram -ve) bacteria use homoserine
lactone-based molecules, and gram positive (gram +ve) bacteria use (modified) small
peptides. Ps. aeruginosa is an example of a gram negative bacteria which uses two
signal molecules AHL and PQS.

Previous work in this field has concentrated on mimicking signal molecules with ones

that are recognised but that do not function, i.e. no pathogenic switching, or on



nol ecule is still there and will conpete for binding.
In addition, sone bacterial signalling nolecules e.g.

waaeyis/aespser i ne | actones are virul ence fact or BCr/6B2005/001108
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their owmn 5 right, and can girectly cause

I mmuno- suppr essi on of the hdst (i.e. patient). The
present invention provides for nethods which use
anti bodi es that target the actual signal nolecule

rat her than the cell itself. This approach has a ke

L RlooRtns P nyirots ApatRib, SYAsUEs L CABUATEs (At iees Hethods are
: ; : . . . . .

 Raré Rl fabed 0, PGS0, ) bt i BEGRERAAE il s
t heculeats stk yheae endl witlecorjiete dor bindingnoin laddisioy, some bacterial

sel ect.ive pressure for, resistance. The aspects. of . ,

o FBOUHPE P e g PR RAE A nen Ay BBLEhGe,fag i in ther own
t ﬁgm, Bh@caPhifect§ chiiseRBmARB PRSI &I btthe kbdtld & g;aﬁéfno.

i nduci ng an endogenous system of progranmed cel

death. A bactericidal treatment that does not

ditectly target bacterial cells represents a

SR P EnrBvion R s PmEBRIC whivl v5q Entinoics thatgprget the actual
AsighfloglbRSuR GG et iite the ckhatsBIfeSEMé abpoast hNa 4§ A€ important
pol ycl onal antibodies or nonocl onal anti bodi es.

Pafivaataga a1ven all ippydus siioats b éhe Heldda thyy the baat¢ria Winot recognise
. ot ep :
Bk reoP P 1 kS0 LT B ATREEL Bl g ome. Ther

g4l not bevakeydctink prestdre fantsigence. SThegspedtedf pirbént im@ntion are
animal . | f necessary an adj uyant rg&;%)@bggadm ni st ered
1} i

t Sythen advantagsornid thekthepeare aplfetodit ackeqipl kHlpg g inducing

ourifj . . i adiing Al .
A8 At SRl ol B0 AP oo
pnoddiredtlyf taygethlydstardbrels rdjresatscarsipafi¢amt rdegadoyre from existing
fusing.nyeloma cells and B-Ilynphocyte cells which

ppﬁﬂﬁg O%%e desired antibody in order to form an

immortal 25 cell line. This is the well known Kohler &

M I stein technique (Nature 256 52-55 (1975)).

Téatihpdiae sackendingr daubé myessphdeventiah cand bp opotydlomad | antibodies or

oBianSRehE aliieaits ™, RELkRRR $RBod ol nl kel by hfnllRthy teir
S pajddadi¢h in3QuitsBR AQADNost @, BesdSe, rhtQ guiﬁéfg%ng 18bbif) sheep, chicken,

Roitt et at, |nmmunol ogy second edition ( )
Cao# i mgnkey)\wheysthe getigen s tdestediptopthe spigml g necessary an adjuvant

1 SR AR et i A BhdeE G 0ol S Fucited by

Whirtle of aliegr biagiap e atfgehionds dgsciibedfikthgieelovw.hMoroblenal antibodies
present invention jncludes_anti body fragnents and

s 8 Beprodueesisem bebudonmga fiketsscagrbecliormesb By fysinggmutiema cells and
a@dlyﬁ'ﬁf)%é}% b8ls which produce the desired antibody in order to form an immortal

cell line. This is the well known Kohler & Milstein technique (Nature 256 52-55
(1975)).

Techniques for producing monoclonal and polyclonal antibodies which bind to a
particular protein are now well developed in the art. They are discussed in standard
immunology textbooks, for example in Roitt et al, Immunology second edition (1989),

Churchill Livingstone, London.



constructs are given by Dougall et al in Tibtech 12
372-379 (Septenber 1994). 5 Anti body fragnents

wonedswdes3f or exanpl e, Fab, F(ab')2 and Fv fragOeMmB005/001108
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(see Roitt et al [supra]). ﬁy fragnents can be

nodi fied to produce a synthétlc construct known as a

single chain Fv (scFv) nolecule. This includes a

peptide linker covalently joining VH and VL regions
ich.contriﬁﬁ%e to the stability of the nolecule.

; cule. The
pra&ddition [, whele gntibodies, tbe present fysniicn walydes deriyptivgs ghereof which
chgd ' ji I, r [Wo : .
Const ruet s | ek e G BT e et I8hlon ingludes antbody
pépagingets andosyptliesic mgnstnicisgeBxamplds 0f addbetynfragntéms and synthetic

BB AP P R S 7 DO gt 1500,
W rftiBody ffh?nérﬁ@incﬁfdé,%f éb{aﬁ‘gﬂg, Fab, #ib, o Wﬂa%%ﬁ%n?{:‘(see Roitt et al

i nclude antigen-interactive side chains. Synt 15
cosvpralucty frdgeenisnenurtemodifind éo produed ecwitbetic Jonssyctfkmown as a

e - ni.sed (or . mati sed) ant,j hodies o
PR Fripo Y T Celegie. Wit offict ok Tt Grylently joining Vi
Prafé 8 tregibfy R hich @Batribite 8 MBI oRtHRUNBBEESITRE gﬂe@ﬁ Ynvention
Is an anti body having human franmework regions, but

r heseforersoeriands ttingle egimanibodigherseAbs constructs

al so include nolecules conprising a covalently |inked

noi ety which provides the nolecule with 20 sone
d€xherabjrehatic op@fstrvicts ninelddd (CIOR peptided. | CResbi Adi Higithekior peptides
exanpl.e the, noi e_t(i/iprmy be a label (e.g. a detectable

| SP/EPTiSIg ARfiges binding optedrinsils oPentisgimiameticy may sl he wged. These
a UL J | i . ? g a .

AT 5005k GRIRE PRI e
pseieuabifea CDR Rbp aodjwiddt mchulde ahidgepehteraotiec side chains. a Synthetic

i tabl ivati .to t di f f t [ .
PP o, il EpintaBHG BRESHIET ol Wsca 5upRlg, humanised. (or
S PEGIaBSd} atiB6diad 3P dsBiveBaRtRhf ale witnDahe 'E@Jr)]IZeC bt §Re present

in general, are too small to stimulate an i nmu
r éxgoiee | Anvéxaoploof 4 dulenisgkdntifhadyctsl gn smtihodohavieg human

of. antigen for .the selection of high affjni.t .
e B Beiofs ! SRk SR el rraid. upltihe Sapgpcts also incluce
aftdldarts Rkl 4 6ofMntlly Nenke@ lthoisty WWRiCh iGvidR the molecule with
mol ecul ar (hereafter referred to aS "antigen') is

c &9h¢ depirgble prepertydn pdditien foeantigembiodinge For example the moiety may be
rep o] [ f,first ers. of eci.fi

blgnlglf’%]]gteréi ésdepe%gaorb}r;e; 1 4 %rgugf?( aaﬁpnFewf? %)r?sl‘:%l}taé{/) rz(t)(1aoacgve label) or a
apharbaddwisaltll syivaygst.on the surface of filamentous WO

2005/ 094883 PCT/ GB2005/ 001108 15 bacteri ophage. Any

ot her systemthat allows for the selection of specific

FECRREL"® generate anti-bacterial signal molecule antibodies, it is preferable to

conjugate the target molecule, or a suitable derivative, to two different carrier
molecules (proteins), though a single conjugated species can be also used. Bacterial
signal molecules, in general, are too small to stimulate an immune response in-vivo, or
to be used directly as a source of antigen for the selection of high affinity antibodies
from antibody libraries. Selection of antibodies specific for the cell signalling
molecular (hereafter referred to as ‘antigen’) is carried out in the preferred
embodiment using a repertoire (library) of first members of specific binding pairs

(sbp), for example a library of antibodies displayed on the surface of filamentous



froma library of receptors is also applicable for the
nmet hods of the present invention. |In alternative

wenhsdomsat s si gnal nol ecul e-speci fic cl ones caaT/B2005/001108
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selected froma panel of aﬁti body secreting hybridonma
cell lines generated from an~ani mal inmunised 5 with
an antigen conjugate. For the purposes of a general
illustration the exanple of a |ibrary of antibody

bi ndi ng sites displayed on phage particles will be

LSRETIophaER dyen @tﬁ@romm thag aLAwa her ericlsotp efispesife recepors
S [
pgﬂgﬁ?g éﬁ%agﬁgﬁ fe%%papg i§ Fifé pgl\m#) Wo‘r: E}%cna&ﬁ%%n(gg tﬁé Sfe@entqnventlon
Nt eftermbti(er exfnebdhﬁféntsOmgﬂﬂ Ih@léﬁﬂé-@@iblfﬁs cloﬁém catg Bé gelécted from a
is i bilised onto a sujtable solid support such as
aﬁaﬂq%w&q@méecrsﬁm&m ﬁdm&% éenegﬁﬁ%ff e Pyaprakbignmunised
S h
PaCareE LR Tre 8 rfmgﬁ’?t g L metoP i P R example of a
mhlbmryl bémtﬂmdy bimldnigjsims disptayed en pbetgelpamcﬂﬁdmﬂld)e used.
proteins such as bovine serum al bum n (BSA), Keyhol e
Li rrpet Haenocyanin (KLH), Bovine Thyroglobulin (TG,

g alte &&{ﬁﬂsm hn BQt'i‘gelaE’co‘&gEH% ASufAAL c3%ieP nRfidddle, which can
The onI y restric on on the Selection of the conjugate
mbk ecprbin, ot peptitle ot abye natwred o Isymhtﬂoecqmpmmdmr\mz}temc(referred to

 BersiBet 8n18sr ) of o ufioRk el sl ot pipOH St a5 an
bimgthiebtily I fnSdhBtiged platé,hend Y ahidbaled! @rﬁx@@'ﬂl@&eﬁowuh a non-
20 the immobilised conjugate and incubated fo

s apgaifeq bleeking geertpcly bqodm@mék Powelete oi;mabler@mugate molecules can
¢ (?rwlﬁ'&a%ﬂ?t a}e 518t l?rmqu ‘5) %r %?ns s%h WG ?eﬁlﬂg aibu%hl éBSA) Keyhole

e are

a&ﬂr@nibcp@ruﬂ (dKaH-) Bbﬂhed’hylfogl’obﬁ}iﬂl(fpd})é (Waulturmhl(Ova) or non-
et hyFam ne or other suitable reagent, into a buffer
s GFQeing Puely asclipine HBEONAY Tpifictioneeh B sglegtayof the conjugate

DR AER B it ENoORGRA L aond W4 ARENT, iShpipyion is larg

arepbughyto rlicio en smomfune ssshoisel ect ed nmenber and so
generate a second “enriched library. The process is
then repeated using the enriched library to select

T L 1iRARBGE At fn@ﬂl@bx%%f(s BHRIBinkling gﬁot elb?"é?% thd\BbARF E;eéfﬂ)phed to

conjugdted to a second carrier conj ugat’e-2
3@heAdutintabidisad cmmgugﬂ@ and evbatedhdor asfficémti tirme, for h@p members
sel ection rocess g gbtere to .favour sel eg db
of “PORBEHE HEIChFPRYSTE & BYIRA erar{” ﬁf‘emo"e y
aRtrirgem waﬁ’ﬁﬁge Pﬁ@ges 28 GeRdin? 88IE red BIUt&E Nfor example with tri-
conj ugates as descri bed previousl using initially WO

2@&8/1@911@83 qrieT sB2blysrepeantogito %g@fﬁfj deica- to, regfrge neutral pH.
ok Ce%ogegéd glgaég apuc‘fe%nirg %%nemf’)ec{e\éqgtro a s%\i’t%f)le%%lstegrggﬂgm, e.g. E. coli

bacteria, and cultured to amplify numbers of each selected member and so generate a
second ‘enriched’ library. The process is then repeated using the enriched library to
select for phage-antibodies (‘phage’) recognising the antigen conjugated to a second

carrier protein (conjugate-2).

Additional rounds are performed as required, the selection process being altered to
favour selection of those sbp members recognising the free form of the antigen.

Phage are selected against antigen conjugates as described previously, using initially
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round. Bound phage are eluted by incubating with a
solution of free antigen, or antigen conjugated to

weoenelsloosssB ubl e sel ectabl e noieties, e.g. bioti RCT/GB2005/001108

sufficient time for sbp nenbers with higher affinity
for the bound formof the antigen to dissociate 5 from
the i mobilised conjugate. Those phage eluted wth
free antigen are infected into E. coli cells for

and re-sel ectjon, t hose repainin

oineasT: el aBittig Vo &O%Jﬁgﬁitﬁ‘@n%eg‘c ayaahle) for cach subsequent
A duglnaB bk ghaglauz{rele?lﬁéd pbgefn@l]'i g Wl"ﬂll | &fﬁtﬁ&l‘) p?—l antigen, or

bi ndi ng to conjugate my
1antiged icvnjdgaﬂed (ccnsmaid: Bminblle)sehhtagle mdnemms efer bmstm,aﬁoh sufficient time

R AGe Feserars S el SETRDGET e peindaarD,pr ahe, oo gfssociate
NRbROUE 1hﬁ%b111§é’tllc|03}§1§at@ani‘ﬂds§ﬁ>h5§é élhféaewﬂm e QhALAPANY infected

skill in the art endi n requi renents,
i g0 Gdielgcelischor a@phﬁcatqmasandse-sﬁat@u ahd fwseremsaining bound to the

it N R SN R T —

bbindink%o I@bl%flgite AaydeleYuté@e LhRith I®e pER! Ubl e form of the
antigen in the presence of conjugated derivatives. In

the preferred enbodi nent of the invention, antibodies

V\Hdli\flgl?alQ I é@%&%&%ﬁoqe@ q%ci/rg ehéﬁn%? Q)& ggbojg%orp a2%%reened for

556&;11’554),1nd1ﬂ’@ cHRQerigtinsl ThiIemChd %Eiﬂ;ﬂn@d\ﬁ@ PP 47 hmethods that
Thus the anti bodies can be used for adm nistering to

p¥ill battamifiar e those) Vich ordigararskilinifu e #bsfspRading |08 requirements,
OfRfidin éﬁﬁgﬂ WLARILSs & é%l@gwﬁgrzacg @Tas%n“{@égéﬁz[nlég)t Sl ]él?l@'ﬂ (Enzyme

an ani re-i nise ne or ‘nore conjugate

oLinkad Ah1h111m0@8c&ba11n|Assby)e Belecticer crivotie owilleinclAdé e hisitity to bind
alternative i the eratiopn of hybridoma cell |ines

¢ PisTReciHa; ethe e ie bl FoIm ot e b durepreseice ot goaiugated
| @dedvakivéano cases it is preferable t hat steps be taken

to reduce the i munogenicity of resulting antibodies,

for exanple by creating host aninal-human chi nmaeric

0 IR N R aibp Rveolies Bl todier e Brgaded from o
apfVé BaRhe aﬁﬁﬁddlylﬂhﬁgéiﬂi@pltag] @lbteﬂg qucbaﬁaﬁy enalQfNature 3&18 552-554,

potential T-cel epi topes wt eantlbd

t FR905 ine expudercribeshriry A Oop2/DHA. eT@US e mttbed@is rcantlaaused for
Sc!rl)%ﬁﬁgul ?Teg-ﬁ'{éesthspgt %t%%l%tﬁat L&H%%n!n? MH” h s Onse. | ge In other

can gi neered”
canbédnientsedittas dah®@ o@hétf@t@lﬂﬁro@a@%xﬁﬁaqure-lﬁmmsed with one or

i mmunogl obul in A, etc.) and produced as
WHSTCeC Y S A RE %g@ﬂ 3 WIwez@@ts?rogqlssée A futther altemative is

P/ g?gxggél{ Qpﬂy;'b%onfla cell lines from an animal immunised as described above.

In the latter two cases it is preferable that steps be taken to reduce the immunogenicity
of resulting antibodies, for example by creating host animal-human chimaeric
antibodies, or “humanisation” by CDR grafting onto a suitable antibody framework
scaffold. Other methods applicable will include the identification of potential T-cell
epitopes within the antibody, and the subsequent removal of these e.g. by site-directed
mutagenesis (de-immunisation). In a further embodiment the antibody can be
engineered to include constant regions from different classes of human

immunoglobulin (IgG, IgA, etc.) and produced as a whole antibody molecule in



animal cells. In particular these approaches are
desirabl e where the anti bodies are to be used

wohersapessi cal | y. The use of secretory | gA i SOPEDAB2005/001108
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anti bodi es may be preferabhg wher e
i ntra-nasal /aerosol application is envisaged for
exanple in the treatnent of Ps. aeruginosa infections
of cystic fibrosis patients. 5 For the present

ion, the antibody may be non

iny . . onal o
L,E%ﬁr@i Sk .Inmtlc%ﬁttﬁ%sacﬁp_egoaﬁ%as B0 SRRl Whern diatitbegics are to
A % Llﬁ)@@'ythéfag&{[g:lﬁfslg. O 8 &k V&t 'siééc?itglr)f ggﬁl %\éltypg a:ihtiblq_c\}i,es may be

. sup. witten as Cor sc
masefdyebla sebereamtraenasaiangisel appiaiatiomris | dnoibagsd (ferc Akdmple in the

such as, described by . Huston et al.. (Int. Rev. |munol.
g G5 o e o e O e bs) | F or

exanpl e a single domain anti body, or antibody-Iike

si ngl e domai n anti gen-bi nding receptors. In addition

t Hommhd prdemtsinventindn, Bbelyanfibedyneraysbeamebnoclonal or polyclonal. The

' | obul jn-1ik | | es, tj dom ' -

BT HeErs e bF B of BeaRis A R RRren & A hafiig such as

aFﬁl@o,‘F(ﬁU’).@ﬁp.Q"{ﬁﬂs@Qﬁitﬁéﬁ a@'f‘f{ab"?rzg,gl@'@ fbr?%@P‘l?,?’lfqlﬁ}abe &8dd, as may single-
e

lysis (rapid cell death) by ul ating
eghain-apébodiesafscAh) isechods depsribrsichie Huglongit gha(lnt. Rev. Immunol. 10:

oy ST eo3F Ak kPG B tos B s RIoBR ancivocy. or
| vieiidiyQike $ifigleaddrhin dintige@bimdipAReptors. B@raddtiohao antibodies,

ScAbs that are obtained fromE. coli_ clones designated
agntofypiragmegsmnd iggpioglabubin-liks dnelecwsszpeptidemingtigssor non-

BRSBTS 6 gD AR s ey U
uiditce bhaeffial detiviiysig (rapiticedisdeath)riynmnedslatiftB e aepasiitlad ratio of

By aiEmALIRISE S 690 S PB M R el molecutes.

NCI MB-41170. The strains may be cultivated in an
appropriate gromh nedia such as LB nedi a
slippegamnpeterwid bmbodigients efrphicc invention,ofbiei anibotligs are scAbs, in

suppl emented with 12 5pg/ 5 tetracycline,. a

T Bl B AT hate oBiaish o 8 ark FlshS ¥ierephfen 2 PBiue ams,
Agi3Bn0di;3E3Bhe/dr G318s. e The dlohés Rfletiebn Apddabd 4t RUUMB, Aberdeen,
antibody G3& is referred to herein as Hap 5 30 After

t RBX pn di8a¥larchoP03f ungles thiet tetmseofahig Bodapest Tregwyunsier the following

L BB BT, (GBS v
AgL i 6B 5RG2. dBposi@B ol aTCIMBMAN 68l and HBBHI® Wephitetl aBENCIMB-41170,

eds. Cold Spring Harbor Laboratory Press WO .
20bs /o sBapr by aptvs! g an @gpropgiate growth media such as LB media

supplemented with 100pg/ml ampicillin, optionally supplemented with 12.5ug/ml

tetracycline, and/or 1% glucose, under standard conditions of 37°C in air.

Antibody G3B12 is referred to herein as Hap 2 and antibody G3G2 is referred to

herein as Hap 5

After the preparation of a suitable antibody, it may be isolated or purified by one of
several techniques commonly available (for example, as described in Antibodies: A

Laboratory Manual, Harlow and Lane, eds. Cold Spring Harbor Laboratory Press



(1988)). Cenerally suitable techniques include peptide
or protein affinity colums, HPLC or RP-11PLC,

weouaoisfooesasi on on Protein A or Protein G col uimeCTaB2005/001108
conmbi nati ons of these techniques. Reconbi nant
anti bodi es can be prepared &@cording to standard
nmet hods, and assayed for specificity using procedures
general ly available, including 5 ELISA, dot-blot
aiﬁg%ﬁ etc. The net hods of the:ﬁresent invention
ptPcde denmsalhy swiablh feshniguepaiasiude peptidenoy proteip affinity columns,
b ' LGN i nduc j t ual | o
{ R P R TS o Prot B prtheh B ol Bt B fmbinations
exf these elchniljass. SRecuahbinay anb&iies €. beSpieparad) a8 REBREH standard
is 10 wthout precedent, The invention provides for an
apsiederendeassaxeddor speciigiycusingnprogeduses srmemllyorvailakle, including

5 tEL@&,diﬁ-‘{)%t%Q{%%t&f resistance fromthe bacteri a.
According to a second aspect of the invention, there
is provided a nethod for the treatnent of an
i pf ection of gram negative bacteria in subj ect, said ]
b, G0t S off TSP UeRHOR TEOVidk A gReans Dy nEgti Besenigtorash in
AtheaBhdtG2AYpdiRiRion2ehP MR RldublC HRMBuHSLIMEY GFQAAL the bacteria
nol ecul e secreted by gram negative bacteria so as"to
cdirentlyamei hpdhrgadeg extra-bellularatigmallaig hohwstesi nSudhaat epwoach is

10 { Sinboll RFSach Tt FvbintnbSiRY ol o dbpiraghitp diSiemal infection
bagicrdods ndt18ad foaBé BBRlopHdht BEresRiaBBNHbAGhE Balibriday be

in respect of an existing condition. 20 In such
net hods, the antibody nay be fornulated as a

PR L B S 0B AL B or oo
t treatment iof eari Hgleetoerdf Yabhnepatod rhaetefia) in di bwgedt, 6&H method

or excipient(s) under sterile conditions. 25 The )
pRRAFPREBLATRIYSIRE AP & theisabieste) ap andrgyited lagpne or lactone-derived

o . \ = . .
SIS Rk DG ABRERR B A Lo BB i
neasial of haposeaine l¢dtond @Lngigheicmaleculsutol duigolahe aignal (QS) signal
SBLGENBotE o ROP BRI EL B S HeR s BLerty The treatment may be
| BlopRASHER: IndyBalif resputs Bf SPERABEbAIGBY  be prepared

by any net hod known in the art of pharmacy, for
exanpl e by adm xing the 30 active ingredient with the

carrier(s r .excipient(s).,under sterile conditi.ons. -
bisBemebadh JFSaabina) 56 1960558 spircp et Ea) compositon

CadtoREAE t@fé@hﬁﬂ@&tlﬁ%v&fﬁh tRé Bikldasihétisihg #é1 SAPRY bP 8dmixing the

presented as discrete units such as capsules or N

t adsivedrgredisntyvisiel @ carrisr(sly dinent é9;0r gxcipighi(s)i undst, sterjle gprditions.

or

The pharmaceutical composition may be adapted for administration by any appropriate
route, for example by the oral (including buccal or sublingual), rectal, nasal, topical
(including buccal, sublingual or transdermal), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous or intradermal) route. Such compositions may
be prepared by any method known in the art of pharmacy, for example by admixing the

active ingredient with the carrier(s) or excipient(s) under sterile conditions.



suspensi ons (in aqueous or non-aqueous |iquids; or as
edi bl e foans or whips; or as enulsions) 5 Suitable

wexaispvesss for tablets or hard gel ati ne capsuPes/GB2005/001108
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i nclude | actose, mmize starch or derivatives thereof,
stearic acid or salts thered?. Suitable exci pients for

use with soft gelatine capsules include for exanple
vegetable oils, waxes, fats, sem-solid, or liquid

polyols etc. 10 For the preparation of solutions and
syhaipycenticdi piraprsiionhi adaptadyfop eorals edminisghtiete nfayr be presented as

e ter, p I sugars, t he preparatio
o RGBTl bt as BB B Bberd R Rk BF oo 7S BRSO frups or
t QusPERWInG €inOhduebils WRhOH-aQlicowslighids;Norohd etﬁbl‘épi%ﬁﬁﬂs(?ﬁ&ﬂhi][)s; or as
15 Pharmaceuti cal conpositions adapted for transdernma

- a#Pisioss) at i on may be presented as discrete patches

intended to remain in intinate contact with the

epiderm s of the recipient for a prolonged period of

t Buieabld-exciptermgrur @gbléth er hatligerting gapediee iticluti@ Y addese, maize starch or
del ivered fromthe pat Chcsgi/tsi ont gphoresi s as, general ly

degepRiipedheisobsirTia ced rcits theseaba Wfablg exgipicnisHige use Jith soft
( i i tLon a )Gl o
B e R o el PRR SRS N aRE U SelPorid, o liguid
opollyolsetcs, creans, suspensions, |otions, powders,

sol utions, pastes, gels, sprays, aerosols or oils.

For infections of the eye or other external tissues,

T Por &% PIRIaRatiOR W RoRAOhsS Kl dsyrugsDEx FHAERO HhidhOREy BE @sed include for
preferably applied as a topical ointnent or cream

Weamds vatermpobyotsd anch segarei nifaretht , preppreatinnt pl suspensions oils (e.g.

oV HERa R B T PR e ot B oyt o,

active ingredient may be fornulated in a creamw th
an oil-in-water cream base or a water-in-oil base.

PRagrmaealicalcepmpositipos rdaptsdsion faprdednal gdmingiragian may be presented
a r . (SHNS e .
LRI B0 s 6L oyl 0, M s of e
StHcipaditt €orc apkdlenged 32ried pEainad. | Fonexaatpke ahs asidlevidpiedient may be
Phar maceuti cal conpositions adapted for topical, .
adieveresk frammi e Rareht bie iondeRheTesicasugraerally edegeded in Pharmaceutical

E’g%e(%%g%é@g%ﬁggg Wgﬂgfna\égutzf)ggll Oggﬁggsi tions

adapted for rectal adm nistration may be presented as

Pharmaceutical compositions adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays, acrosols
or oils. For infections of the eye or other external tissues, for example mouth and skin,
the compositions are preferably applied as a topical ointment or cream. When
formulated in an ointment, the active ingredient may be employed with either a
paraffinic or a water-miscible ointment base. Alternatively, the active ingredient may be
formulated in a cream with an oil-in-water cream base or a water-in-oil base.
Pharmaceutical compositions adapted for topical administration to the eye include eye
drops wherein the active ingredient is dissolved or suspended in a suitable carrier,
especially an aqueous solvent. Pharmaceutical compositions adapted for topical

administration in the mouth include lozenges, pastilles and mouth washes.



suppositories or enemas. Pharmaceutical conpositions
adapted for nasal adm nistration wherein the carrier

wO20@/0988301 i d i ncl ude a coarse powder havi ng BCT/GB2005/001108
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particle size for exanple iggthe range 20 to 500

m crons which is adm nister in the manner in which

snuff is taken, i.e. by rapid inhalation through the

nasal passage froma contai ner of the powder held

chgse up to the nose. Suitable conpositions wherein

t m@&lﬁ?‘i@al pemposftjongadapted for meiahi adminisiraionamay beapigsented as
S drops, include aqueous or oi

501%¥F§%§§§¥ e active ingredient. 10 Pharnmaceuti cal
conposi tions adapted for adn1n|stration by inhalation

include fjne partjcle, dust m sts which may
o BFetiCeicnl comBamiiont SOALTE Py QTSR P decarier is a

PEARSHEIAEd ceegegedvéer haehg lﬁggcg? gg ¥ %&5&5@6@ ;'a?e ratgk 20 to 500

Phar maceuti ca nmposi t i oRs or va
atménons whidhi Snadmeiyisteesdpinethe hatheasn widsts amiffss taken, ie. by rapid

t SPRe HERGR B oL oiselBP o ksnilaers iohe baksiel dise up o the

PasRNtSitable %Qiﬁp&h&ﬁfs SiHeRdin 'tH%QJaH{E% il Hﬁlﬂﬂ Sfoﬁgcﬂmmstratlon as a nasal
non- aqueous sterile injection solution which

c sprepphasaesal doogsdiaclude adwebiiserroil soktiohsef the adise mgechmﬂ.
sol utes which render the fornmul ati on substantially

isotonic with the blood of the intended recipient; and
agHaeisSeaiRel BOMpSAURR Usdabled! fok adblfRERRINODY MMI&AIdn @dde fine
i ncl ude suspendi ng agents and thi ckeni ng agents.

ERefigiectusts anrmists Whigh By bseggnepisel hynpesaif] varisws tppoakmetered
' ﬁ&ée%q sﬁ\ﬁsteﬁ aero‘?c%lg %ggﬁlﬁers 1%8ﬁfﬁxtor9| ycerine and

vegeta e conpositions may be
presented |n unit - dose or nultl-dose containers, for

25 exanpl e seal ed, anpoul es. and vials, and nay be

sPhigmcsyical peraposislont pdapied {spreeimik a adryinisgiaien magrbe presented as
d
SO O A S 0, e et

r for injections,
i medi ately prior to use Extenporaneous |njection

:?E%thffiagg 16%(’2)(@ 1318 agge g%gqr%erg{ %Bméggrqt%golwclude aqueous and

DH@IE-H@Q:%H& ' s‘f:éﬁle CRBASH tSoRi®n TRKicRO Eﬁa@' BodthifS ﬁﬁt‘i’ bXidants, buffers,
mgents sol ubi | |S|n agents, stabilising agents,

aat¢ringtagsgend solutesrinhidhf feader, the ieematisms substahtiaiiyaisotepic with the

n—gg’u r ag&&eelpf?ggetd;rgmé sé@g&:‘}%ﬁuﬁo I{?O(glr ru%t?uesgs ev%? gu%{)]ensmns which
2609/ 1@&6@5‘3§Jsﬁéﬁfﬁr@33g@ﬁ@/ 40 Hhi0RenirElagthy MBGPMéNtS Mhich may be used

acceptabl e salt), buffers, coating agents or

afriiaigetabla selutiqisdyelnds watgr, ssokelpnalyoly, Bcerauaidogaetgble oils, for
ag)'ia{r?{e[ﬁ% agh Egmf)&ltﬂ)gxg k&a&%‘% ptré)seltlt]gg i Hllﬁ? halGE n%Ilu td%?e containers, for

example sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized)

condition requiring only the addition of the sterile liquid carried, for example water for
injections, immediately prior to use. Extemporaneous injection solutions and

suspensions may be prepared from sterile powders, granules and tablets.

The pharmaceutical compositions may contain preserving agents, solubilising agents,
stabilising agents, wetting agents, emulsifiers, sweeteners, colourants, odourants, salts

(substances of the present invention may themselves be provided in the form of a



i nvention. 5 Dosages of the pharmaceutica
conpositions of the present invention can vary between

W20/ 004888t s, dependi ng upon the di sease or di BOTAB2005M01108

10

15

20

25

30

be treated, the age and conﬁ'tion of the individua
to be treated, etc. and a p ;sician will ultimately
determ ne appropriate dosages to be used. 10 Such
conpositions may be fornulated for human or for

vet eri nary nmedici ne. The Present appl i cation shoul d
bBTReesUF Al trcgRiakle ﬁ?&’ RYTeigu eratipe tagems wi gtignidapss. | They may
a i - J.h : r [ '

o o) ERpewtting i iR T WhikhtR K IRERS the prosent
i mvemttanon, there is provided an antibody to a 15

| actone or | actone-derived signal nol ecul e secreted by

gram negati ve bacteria for use in causing autolysis

obogi . . .
o ot iich ban vy betveen
awidgrlirits dypendingaupon dheodiscass off disurderdo dbertioated, the ggahnd condition

PR i b b, e Ao i Bl i approprise
| BdsaEdsitdBe Aedyr am negative in a subject, in which the

ant i body causes autol ysis of the gram negative
bacteria which infect said subject. The treatnent nmay

b ' j G f isting. .
080 RNl on ) S0, 7 BED, B B B o

ppiekent fapplicition isheuld poafteErasd be appl giRERAsAIlY @ hudtisGl well as to

w || nornal lté i ncl ude a pharmaceutically acceptable

capplsy unlgss the senteHedeaglydwpplies othersvisshar maceut i cal

conposition may be in any suitable form (depending

upon the desired nethod of admnistering it to a

pAtéeediby to ashidespetthefdhapesent indentidn, e Beprpvided aedntibody to a

unit dosage form w |l generally be provided in a .

SE41088 O %ﬁf%liejrférwein SO B FUTER Y e Eate bacteria for use

i cquste Bu@ieidorakaRakL it dugor mal |y (al though not

WO 20057094883 PCT/ (B2005/ 001108 22 necessarily)

i nclude instructions for use. It may include a

plurality of. said unit. dosage. fgrnms. The hods of .

CAEipinte Ao el of e PR Bt is P iERIptER f an antibody

aud RicRie OR aRbife-derived sTpaaISheles @8 $6cr6RH B dorkin-{dp8tive bacteria in

pat hogen Pseudononas aerugi nosa, and is of particular

clba peensrationtof gampdinasens Jorf e itiegtmiand of 8y snfpeticn frgamgiegative in
t.he invention

SRS i g BeRLERE Rl S AB G s which

nif@e hidSsubfer€l MHe treatment may be prophylactic or may be in respect of an

existing condition.

The antibody will usually be supplied as part of a sterile, pharmaceutical composition
which will normally include a pharmaceutically acceptable carrier, as described above.
This pharmaceutical composition may be in any suitable form, (depending upon the

desired method of administering it to a patient), as described above.

It may be provided in unit dosage form, will generally be provided in a sealed container

and may be provided as part of a kit. Such a kit of parts would normally (although not



primarily at the bacterial cells thenselves, there
wi Il be no selective pressure exerted on bacteri al
woamslatdseans t o devel op resistance to the treaPQEMGBR005/001108
descri bed. 10 The anti body nay be admi nistered to
infected patients in order 28 nodul ate and reduce
bacterial infection by bacterial killing, and to
reduce the pathogenicity of survivors. This can
i nclude i nhalation of the antibody in an aerosol by
c psecissarily) inddadesinstpactioanfos use Ttrsaeiasde iafpdumelifyeaftsaidcynit dosage
1 I% yet anot her enbodi nent conjugates of cel
signhalling nol ecul es to i nmunogeni ¢ proteins can be
adm ni stered to individuals or patients in order to
stimulate an inmmune response a ai nst the | actone
S|T@ﬁ anatholy efvhe éweatipr sut be Applicd torPBoKerdprg-fest, agte or chronic
0
5 aI e&{s%a s(?ei/sg %ﬁ%{éh bgotﬂé gathgé&aig%u?grﬁoﬁc% c%eﬁﬁéms%\%gp 'Epf particular

baotei afithgekibnts shiffertngframml ¢ysdc fiblaatsul Eﬁﬂfe[‘mmel; Iae the methods of
bl ood of .a patjient with a view to ﬂodul ating

D élﬁf’n’é‘ﬁ%‘?ﬂ(@l er digegted iparticulaly #rbacerialeslh @gnalhng molecules and not
iral

"85 SO0L 1 ARG RaELAN ) SR8 Dl crercd
2 E»n\hattbnaitﬁm@ulatiammaievelep egsistanse o0 thﬂmteann&msddmaﬂba:d o n
natural nolecules that bind to said |actone signal

nmol ecul es. Alternatively non-natural receptors can be
anpb £HbSEF hASbe TREBEMHRM ¥ IR heGeRO Y '@(ﬂe? to modulate and
(MPs). This class of receptor have al ready been
s hreduae thacbéalabifecttorn by H@dctspdcklﬂlmgalalnyl tooredned the pathogenicity of

mol ecul ar ec c
|surv1\?6§)0’)l“ gﬁ n g}chc% 1nEal ul ?efs tg%%u Q(%S}'/ dp anfg@g&ﬁ?y cys%c fibrosis
SO iBbrede-life & tanC)?O Rachkov et al., 2000). WO
05/ 094883 PCT/ GB2005/ 001108 23 In yet another
15 enbodi ment the receptor may have catalytic or
€hg W&ﬂ&h arCtnllﬁlo'dgﬁﬁF ta&)‘aju'%g%s %k?lcgll s? n%ﬁﬂ) eﬁable%@%s to 1mmunogemc
| act’'one ce 1 orm

N@rdteing &san lﬁee@d@mlsterédbw Iﬂﬁﬁ?wth&ﬂg@tr [ﬁitl@ﬁl@l ﬁlm)rdbhltc hstlmulate an
then perceives an excess of PQS @_ nole&
r SIERUNG despanseHisainsh dicokislrns .Sg%ﬂalﬂmm Eeilggesu Hh%’nmytét3 generation

a%?'h@ﬁ*ah?_@%qgﬂ&ﬁés.the anti body is used 'in one or

nore o above
20

10

In yet another embodiment alternative methods can be applied to the removal of

bacterial cell-cell signalling molecules from the blood of a patient with a view to

modulating the pathogenicity and virulence of infecting micro-organisms, and

reducing bacterial loads by inducing programmed cell death. This can be achieved

25  with other natural receptors or molecules based on natural molecules that bind to said

lactone signal molecules. Alternatively non-natural receptors can be applied such as

molecularly imprinted polymers (MIPs). This class of receptor have already been

shown to be able to bind specifically to small molecular weight bio-molecules such as

drugs (Hart et al., 2000) and steroids (Whitcombe et al.,1995; Ramstrom et al., 1996;
30  Rachkov et al., 2000).



applications in conbination, or in conbination with
ot her therapies, for exanple antibiotics, to provide

wadadistovsss3 and enhanced t herapeuti c regi nes andPCT/GB2005/001108
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treatment managenent. 10 T?ﬁ anti bodi es (or
equi val ent) of the present i"nvention could be

adm nistered to treat bacterial infection, or used as
a preventative nmeasure for those at high risk of

iﬁéectlon In the case where infection already exis
t HeYehfneisy P’@Bo‘ﬁﬁ]ff’nb € TeCeRIOR naYdrNE capbitis q;,enzﬂnatlc act1v1ty, and

c [ 0
O B ap] Rivih i BEbhe DI LfhitTing MR ARCRS sflomm, that is no longer
Al:buogmsw ayithe tm‘getamigamAHLmd)mh thed i fescetives a:meqmms:bf &AQS signal
with o 1t her w the use of shorter

c iecs rSIaUWB\t/%maé’éO%zﬁlgP‘ﬂé?‘gﬁ%ﬁ cs, so decreasing

the risk of resistance arising and inpr ovi ng patient

conpliance. 20 Preferred features for the second and
sibgetjvanthenspbotlnat theeantihodntis owediiie @e bomergeof the above

first aspect inutatis nutandl l.n on ef

bRiseRRR T enBblRiT b funbisatdh A6 Binet ShisfRgs. for cxample
aphi¥Edss of pravideoRidlitalel @hd Ghhitred dOBRPaRicA 8giflefl A%d treatment
bacteri a, sald met hod conprising 25 administration to
tﬁ%mpﬁﬁmMétlon of an antibody to a | actone or

| act one-derived signal nol ecul e secreted by

Pseudononas aer ugi nosa bacteria so as to cause an

| Mhalaatib®lied (or b valadt) of e @eseht hosmsar coved ba@ﬂﬁm&stered to treat
(AHL) signal_ nolecule to Pseudononas qui nol one si

al
( begiyriali HfpetionoPe e a5 P PHYCBWUYE GATRSHE B theee at igh risk of
p i ong Ofy. .t d t
PRI, "o e, ke, SEEIHIRARE ARENS BORR, MAE' fiftBdic? dnay be
padxmirﬂﬁdred aﬂmtefmdﬁmlﬁﬁﬁontwﬂahmactetﬁalmmtllbndhes for antibiotics or

of Pseudonpnas, aerugi nosa bacterjia iin a subj.e said . .
werhsg o R e gebia %@2@*@5/ o%ﬂf@@lstr%ao%?fs oaaﬂﬂcéfi%« iagﬁﬂﬂadles in
adgh; Uh&fcfn%ftl? BtHeP tHthgne%Liﬁh}e Bliow theisealttshBRNYcdubseR or lower doses
Iactone or |actone-derived signal nolecule secreted

bpf Pewaphutionae desreagingoba riséicoferasistagioe asisingoandaimsproging patient
inbalﬁnce in the ratio of acyl-honoserine |actone

( BREP TG

ﬁnal nol ecul e to Pseudononas qui nol one signa
(PQS) signal nolecule in the environnent of the 5

Pseudonpbnas aer ugi nosa bacteri a. . ]
Preferred features for the second and subsequent aspects of the invention are as for the

first aspect mutatis mutandis.

In one preferred embodiment, there is provided a method of causing autolysis of a
population of Pseudomonas aeruginosa bacteria, said method comprising
administration to the population of an antibody to a lactone or lactone-derived signal
molecule secreted by Pseudomonas aeruginosa bacteria so as to cause an imbalance
in the ratio of acyl-homoserine lactone (AHL) signal molecule to Pseudomonas
quinolone signal (PQS) signal molecule in the environment of the population of the

Pseudomonas aeruginosa bacteria.

In one preferred embodiment of the invention, there is provided a method for the

- treatment of an infection of Pseudomonas aeruginosa bacteria in a subject, said



In such enbodi nents, the acyl-honoserine |actone (AHL)
signal nolecule may be OIDHL and/or BHL. The

wanbispodises may be scAbs G3H5, G3B 12, GBX an@(0/GB2005/001108
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GH3 (G3B12 is referred to hgrein as Hap 2 and

anti body G3& is referred té*herein 10 as Hap 5).

O her objects, features and advantages of the present

i nvention, i ncl udi ng but not limted to rel ated

applications in plant and ani mal hosts, wll be

apisthodneomprising sdminigiratioadioi et subjest tofagn @ntibedyi Ewaokactone or
e at i I ention

Wﬂa]% d%ht/é& F1§n@r}{1glgaﬁ% Ssgdr%?d %Br dllggr%gcri(%/'%s/ h qerugn@%eﬂatgtretna SO as

t hﬁ&autsé‘lﬁn QﬁBﬂ@ﬁdeﬁh Qtfesradlo @f aﬁﬁtﬁwﬁiﬁeﬁnélabme qABED8ignal molecule

may have applicatjon across a w de range of organi sns

i i Pradomobasn guinpleag |S@pa1n@’QS)rSé&rta1 mePleruleim icogpgnment of the

dipS55800ks 38%%5&%% gsulting from infection. The

conpositions a s of the present invention are
described wth 20 reference to Pseudononas aer ugi nosa,

but it thin th t f dj
ol pichs FEbMUIERE. (15 s pPOmPRBREHpcene (NG FEnEh FNdrale may be
SPRPIAS and/of E}ﬂye"lth'e%tl%éhlas B lﬁ?séAﬁst @9H5dgf3?r12b@@(}2 and/or

by reference to the non-Iimti exanp ures
dEBE3| € BRI iswefe2&d dwrein ps Hap QKJfﬁnd:arglbDé:}S G3Quis eefﬁrred to herein
sho conpetition ELI SA of the anti-AHL singl e-chain
aﬁ?ﬁ%%g?'es Hap2 and Hap 5 binding to dDHL-BSA in the
presence of free dDHL and BHL 30 respectively. WO

2005/ 094883 PCT/ GB2005/ 001108 25 Figure 2 shows the

d Odlneait wtueqtsadﬁqamre@ rendf advinippes ahthmrem sag@mlops including but not

a oS t he pLe ge of

SRS B i 50 5 B g S, B o e
| §kil1ed i@ aftdger Riviel 8f the gpeletflodlith andclEnishd ienién.

that the survival of non ani mal - passaged Ps.

aerugi nosa strain PA14 in the presence of nonocl onal

SA LR o3 D, 0 0 RS APGE R Sopons an

Pmetigydy glisehssad \Iv'f:]tein may have hplitatioe acnobs amidd @artgaldf organisms in
bl eeds taken at 24 h post infection during SH{ vi val
siniabigag, wodplating ytre&png Lerh%g)tsmg disease or “conditions resulting from

infection. The compositions and methods of the present invention are described with
reference to Pseudomonas aeruginosa, but it is within the competence of one of

ordinary skill in the art to apply the objects herein to other species.

The invention will now be further described by reference to the non-limiting example

and figures detailed below.
Description of Figures
Figure 1 shows a competition ELISA of the anti-AHL single-chain antibodies Hap2

and Hap 5 binding to dDHL-BSA in the presence of free dDHL. and BHL

respectively.
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infection is significantly reduced by treatnent of
mce with Hap2 anti body, Hap2 and Hap5 antibody m x

wonrog@assasyci n. N=6 per group. *P<0.01 and +P<8C04&%B2005/001108

| oner for indicated group ?Ean for PBS negative
control. Dashed |ine represénts detection Iimt of

vi abl e count assay within blood. 15 Figure 5 shows the
survival times of mce in the pul nonary infection

nﬁdel. N=6 per gqrqoup. *P<0.01 and +P<0.05 | onger for

i AtUEaret Yol €RERYS drdusen i guablo canimakpassiged Bs. aeruginosa
Fi bRl agds: [ eeds >

o S93 AR USR] PR chBCHRHol) Bor b S B9G Af ies. The
begsiuetionisdg yhesirdeli fd . Tlogliif#hl. N=12 per group, *P<0.01

and +P<0.05 | ower for indicated group than for PBS

negati ve control. Dashed line represents detection

| Figute 9kho i hiln M A€ stfai
o B Ay R Al P B EF P i sfyin AL
1thgguesened ef monaclomd Gingde-chyrio aptibddRsOHBE2 anHapPsOmPared to a
Ig r ft%l i ndi cated group than for negative PBS

cont '8 % pashed i ne represents detection limt of

vi abl e count assay within lung airways. 30 Figure 8

shows Bacterial |oads in lung tissue at 24 h
pbigirg thisbews bpctemgtdogsisrof gidhlp P. aemgdnade withie thef bioodstream from

I ndi QuP 4t PBS negative.control,. he
8L B e RS  SOPLE B RS o
winfduition lis1significastiiere I 2QRIa004R %3 niled. wﬁ;ﬁa@%@/ AP Hap2 and
r21§ Exanmpl e 1: Generation of anti-AHL anti bodies. A

PR ARERASY Wi PheramYeiy N Bpn aipupi BP<0.01 wad +P<0.05 lower for

PSSR Sl Do RS Do i

aof Balle cowstassay wathinBtdodi ncl udi ng a car boxyl group at
the end of the acyl chain was conjugated to the
carrier proteins Bovine Serum Al bum n (BSA) and Bovi ne

TGRS SR he QMvapﬁlinQégof’ﬁlcg i P%‘é’ﬂr}lrl]lglg;ﬂ{jflﬁfegﬁ nTllﬁgdcﬁ‘ N=6 per

anti body library was screene gal nst ‘eac
cgnjppigdb<0.81 tandnaP<0.95 flonger hive endioated sgroup tthatt fos ®BS negative
phagg binding to conjugate being isolated, anplified,

and Bged for the subsequent round. After the 10 first

round, all binding phage were recovered and anplifi ed.
During the second and third rounds, bound phage were
dfiguiedo fshews thaeterinionds froad tatbhjeadmtakenyat i 2dcilpmti-mfiection from

survival studies and bacteriology studies combined. N=12 per group, *P<0.01 and
+P<0.05 lower for indicated group than for PBS negative control. Dashed line

represents detection limit of viable count assay within blood.

Figure 7 shows bacterial loads from lung airways (BAL fluid) at 12h post-infection
N=6 per group. *P<0.01 and +P<0.05 lower for indicated group than for negative
PBS control. Dashed line represents detection limit of viable count assay within lung

airways.

Figure 8 shows Bacterial loads in lung tissue at 24 h post-infection. N=6 per group,
*P<0.01 lower for indicated group than for PBS negative control. Dashed line

represents detection limit of viable count assay within lung tissue.



with a solution of free soluble native dDHL or BHL
(Butyl -honoserine | actone). Monocl onal phage

wanbvislmodises from round three were screened i ni PCaIAB2005/001108
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for binding to both AHL conjugates, and to carrier

protein al one. Those cl one inding only to the 15

conjugated antigen were further screened for the

ability to bind to free dDHL or free BHL by

conpetitive binding ELI SA. Two cl ones, designated Hap

2 and Hap 5, were isolated that could be inhibited in

bi.ndi ng .t o, dDHL- cond ugat, exi he.presence of free

FERHIRIG A R e 20 P s p it i Figure 1). 20

EX aiaBleugianPh@veey Fma?dis@lﬁyugirmaﬁasvdcwahéd hgnims sanjuPses of the
inosa clinical isolate PAOl s passaged in

feyhhemprrmec laptens GBHHy | @adecandy homgssriie fagtete). acPriefly, 2

days 0l d) by (dnt.r a- perit Vo i ecti .
R4 DD HOURTE o PITH b B EnEDr e syt chin s
Cestjabidngo aher extiemipedtyind Bovifi8 SeRunadldetier (B3s) dogd Bovine
serital plate dilutions. AfteL 24 houjgs a .Blciogbsangll e d
wEyregiopeEt CECT Hoe ML keth Shomisty i kg angpadhy L was goreene
P@g édz abAh& 4B c&ﬁﬁga‘(ée{cl}?egneftél? Mo A eRbORA, Githtthds8 phage binding
| solates”™ were contitned as being P. aerugi nosa by
Quoatondigatenbaigg isobdted wmplifiphcindgysed fiok the pobsegnént round.  After the
production,. Aljquots of bacteri re stored.at -

S e R g PhaEror e PR D R e LA e Bgeond and
C Rl o lh@abl ; Gesin kit 2OnebitER ddnjBstedy incubati
ster |Ijlogﬁl(%ﬁgg%¥18a e- gﬁ%?@%’a{sal i Irt% (PB}S?: or st 5elr%ﬁC e _yPllggu o
ceithad nolntjoiiayAreensilbldynative A0 ©5 bt Batyldipmggserine tactone).

Aliguats of bacteria were plac ' .s@erdal. 1
aMter BhE Phege sl S B hBR R BrlsE i E AR b Ebinding o
PhatheRHR coRighRY Sanldl tBR-aRRE ?I‘(ﬁeiﬁ&lor%O,TH&e Vones binding only to the
2005/ 094883 |§CT/ GB2005/ 001

08 27 m t ] |
o aLbige e RagHEEES Aot ISRy A b RaFe ADHL or free
ted t t er.ni i | . i
SR oL P58, LGS PR S5, ver

UsdoNBiedthat&suld be @stabitdd initiading sotBHE.-foA]ugatchint th peksemde of free
5 been previously _passaged in m'<1:e. A5 m culture of

PAD ped)onA Tese il QA 2 (Figwel) n LB, Serial 10-fol d
dilutions to 10"6 were made in L broth, and 50 pL of

di lution was added to 50 pL of PBS, antibody Hap2

( EkampldR: Peeudoinohatyertioindsd $iabilivkpssaganpl es wer e

i ncubat ed on jce for varjqQus tinme r.i Qds n_.

| Micairugepss o srasoih TG et il ih J6RaR AL PR mice (Chartes
P }1?{'&5 a@ﬂ}gxfnﬁh(iéi? ajedavain b? hhtr@perdtbfeallju ifg SD0mé@drolitres of
co were t

oni e en counted for each plate (Eigure 3).
Exaemight BAOPIeotti cnbnwesonieinieg ampsexipiaiekn s & iCﬁ%@% qeggrmined by
n%gr?elll'plate dilutions. After 24 hours a blood sample was collected from the retro-

orbital plexus and the PAO1 isolate was recovered from the blood culture. Isolates
were confirmed as being P. aeruginosa by Gram staining, colony morphology and
pyocyanin production. Aliquots of bacteria were stored at -70°C and when required,
were thawed rapidly, harvested by centrifugation and resuspended in 50 microlitres of
sterile phosphate-buffered saline (PBS) or sterile PBS containing Hap2 antibody at a
concentration of 37.5 pM. Aliquots of bacteria were placed on ice and serial dilutions

in PBS were plated out on blood agar base plates at various time-points (0, 20, 40



Ps. aeruginosa clinical isolate PAO1 was passaged in
femal e BALB/c mice (Charles River, approximtely 4

woreals®ogissl) by intraperitoneally injecting 50 PCT/GB2005/001108
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mcrolitres of 15 overni gh27PA01 broth culture

contai ni ng approxi mately 5 108 CFU as determ ned by
serial plate dilutions. After 24 hours a bl ood sanple
was collected fromthe retro- orbital plexus and the

PAO1 i sol ate was recovered fromthe bI ood cul tur

! g@mg@%s Plajey e icuPHed oxsmight iy ¥ Caritdgpioniea we counted to
BB e PhacE PG IGLE B BRLATLY _20c
and when requi red 20 were thawed rapidly, harvested

by centrifugation and resuspended in sterjle
ﬁlg{ 2SSAY | PRs @@gplwquglg(lgggfugzrg@gi 1031 1sglate,RA 14 fhat had not

?Eéne duE‘ly ;gg g@ ?ﬁl Fxh@é &d 501 culffte %%46‘@% gﬁﬁﬁﬁovemight at

at e or Vi enumeration. Plates wer
i l@‘lﬁbat &B. oSeriali Hhfold adiluBAG tantD & vletninede e de broturanddS0 pL of

F AEEorp A BeA PRTCE) TH CRHBPIREAES (Ut YD ipody Haps (15

ba e sashs awé’i’@ lifcubbeRiohqES @oros)f/&ifouﬁ R pe2fbdefan@Men immediately
week. Six adult fermal e BALB/c m ce (approx. 4 weeks

olptifechen bxanrehcaarenﬁusgqm@gar wiates anidgneubptedrraestiglttat 2deC. Numbers
% th t d f
T AR

contai ni ng anti bodi es was adm nistered into the nares
in a total voI une of 50 I 30 The |nfect|ous dose was

a?ﬁr %zer%ggrten'oscp cﬁlﬁlga 1];6315‘[6\1511&53' \'fs}ascgéssa%ieﬁqﬁ%éﬁﬁfe%ALﬁ}’cVﬁnce (Charles

roups” wer e nmonit group
| Wieal aﬂprddihtH&\Oﬁll ek el ey mnraﬁﬁﬁoadzab]lyemjdchﬁg Sécmixtolitres of
group vere WO 2005/ 094883 PCT/ @2005/% %

i e eiahi PAOH protheultwiecentaiiinghapprosmpialp Xol ﬁﬁb@% defgpgnined by
t t -
Qé{&@ ?l@t%edﬂ oﬁér:tlﬁﬂe\:/\r/\e\ﬁrie ﬂ?m? gglt]rlgml ngﬁilﬁl@ s éalé%géd'ﬁfgnﬁthe retro
t loebiea tplexAilandrthe Mlelsolmpwﬂs sedvedag ft‘mn direg blohd q‘ultnm Isolates
group was i nfected PAO1 m xed with PBS and ven d
a &% .cg igheds i beipg e&ﬁe‘&lmsg&y Fan Gpaiging, GpjORy nidrphology an
%?B b okdlibticil Alﬁ]lg@f%tdf%cl%nﬁ W28 ktordif @CCHO'@ ahd&hen required,

subs

quent s/c boosts twice a day for 3 days).
Fover¢ haged upmpidly ardr@sted 7b% mmfalgatzomranﬂs reswspaaged in sterile

SRR SR B L o S BB,y o

b3t dPadil BaseAflatbé forRidbROEH) enufrRiat@hOPlated ,we];é)lricubated overnight
bacteria were nmixed with 20 Al of 37.51 M Hap 2 and
2@t B7%6F antscoleriggpwere counted to determine viable bacterial numbers.

For the first pulmonary infection experiment, survival and bacteraemia were
monitored over a period of one week. Six adult female BALB/c mice (approx. 4
weeks old) per treatment group were lightly anaesthetized using 2.5 % (v/v)
halothane. An infectious dose of 1.0 x 10’ CFU PAOI resuspended in sterile PBS or
PBS containing antibodies was administered into the nares in a total volume of 50 pl.
The infectious dose was confirmed by plating out serial dilutions on blood agar base
plates for viable cell enumeration. Five treatment groups were monitored; the first

group were infected with PAO1 suspended in PBS alone; the second group were



At 2 h post infection mce were given an intravenous
boost of PBS or PBS containing antibodies by directly

wonpesmbessg a total volune 50 | into a tail vei RCTAB2895/001108
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h, a small volunme of bl ood was renoved fromthe tail

vein of each nouse using 1%8a 1 m insulin syringe

(12.7 mm for determ nation of bacteraem a using

viable cell enuneration on BAB plates (Figure 4).

Treatnment with either Hap2, Hap 2 mixed wth Hap5 or
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In order to determine experimental endpoints, symptoms (weights, condition,
behaviour) were monitored frequently for 168 h post infection, and mice were culled
prior to reaching, or upon reaching, a moribund state. The post-infection times at
which each animal was actively culled were recorded and used as a measure of
“survival”. Animals that survived the 7 days of the infectious process were assigned
an arbitrary survival time of 168 h for statistical analysis (Figure 5, Table 1). All
infected mice lost weight during the first 3 days post-infection, but animals that
survived the bacterial challenge then recovered and their weight returned to baseline
by 1 week post infection. This trend was not affected by treatment with any of the
antibodies or gentamycin. Survival times of the mice were significantly increased by
treatment of the mice with Hap 5, Hap 2/Hap5 or gentamycin. One mouse from the

Hap 2 and Hap?2/5 treatment groups survived infection.
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significantly reduced by treatment with Hap 2, Hap 5, or gentamycin.

Bacterial loads in BAL fluid and blood were determined by viable cell enumeration
using serial dilutions on BAB plates as before. Viability of P. aeruginosa in the lung
airways (BAL fluid) 12 h postinfection is significantly reduced by treatment of mice

with Hap 2, Hap 5, or gentamycin.

Bacterial loads in lung tissue were determined by removing, weighing and
homogenizing the lungs in 5 ml sterile PBS using an electric tissue homogenizer, then
plating out serial dilutions on BAB plates for viable cell enumeration. Similar trends
in the reduction of bacterial load were observed in the lung tissue examined 24 h
postinfection (Figure 8), although only the Hap5 and gentamycin groups achieved

statistically significant reductions in bacterial loads.
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(date of the original deposit) and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it
on (date of receipt of request for conversion)

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: NCIMB Ltd., Signature(s) of person(s) having the power to represent the
International Depositary Authonty or of authorised

official(s): 7/v U
™ k\"‘t
Address:23 St Machar Drive, Lrenee ‘-/ PZ’\

Aberdeen, Date: 27 March 2003
AB24 3RY,
Scotland.

Where Rule 6/4(d) applies, such date is the Jate on which the status of International Depositary Authority was acquired.

Form BP/4 (sole page)
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wonoEFagessli7 | ine 22 B. | DENTI FI CATI ONOFDEPOSI TrPEWMH2€05/001108
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of depositary institution NCIMB Ltd Address of

depositary institution (including postal code and

country) 23 St Machar Drive Aberdeen AB24 3RY
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| NDI CATI ONS_ARE VA if the indicationsare

not f or al | ded™y ﬂ‘?ﬁ[ ECF TOAPRPESSERMIGIOORpNISM
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1“9’965f“ePSEaf¥é*t?iﬂ‘f°eNQMB Rar agr aph 3, Australian Regul at i on

3. 25(3) and gener al | y SI m | ar pr ovisions nmutatis
St At E. CED/\DV/_\‘T:

pav= |
ot-anci-s IUI ‘K{ other—dest ||ou. ea—tat€e-

Eg f’“@&ﬁ‘l"”ﬁﬂfé“”f‘i"”é’g’\/e bl anki f not appl i cabl e)
& L3y gétel ons listed below will be subnmitted to the

| seoeemvat i onal Bureau | ater (specify the general nature
pfceteed | ndi cations e.g., 'Accession Nunber of

Deposit”) Forreceiving Ofice use only For

Dk &ERal | onal  Bureau use onlyT LRiseRget Was received
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WO 2005/ 094883 PCT/ GB2005/ 001108 37 BUDAPEST TREATY
ON THE | NTERNATI ONAL RECOGNI TI ON OF THE DEPOSI T OF
M CROORGANI SM5  FOR THE PURPOSES OF PATENT PROCEDURE

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

In respect of ail desngnated States to which such action is possible and to the extent that it is legally
permissible under the law of the designated State, it is requested that a sample of the deposited biological
material be made available only by the issue thereof to an independent expert, in accordance with the
relevant patent legislation, e.g. EPC Rule 28(4), UK Patent Rules 1995, Schedule 2, Paragraph 3, Australian
Regulation 3. 25(3) and generally similar provisions mutatis mutandis for any other designated State.

E. SEPARATEFURNISHING OF INDICA TIONS (leave blankifnotapplicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e. 8., "Accession
Number of Deposit")

A Forreceiving Office use only ForIntemnational Bureau useonly = eeeeessese
i i This sheet wasreceived with the international application EI This sheet was received by the International Bureauon:

Authorized officer Authorized officer

P Tvzew

Form PCT/RO/134 (July 1992)



Hapt ogen Ltd Pol worth Buil di ng | NTERNATI ONAL FORM

Foresterhill RECEIPT IN THE CASE OF AN ORI G NAL
wORRGBHb{ss3 Aber deen i ssued pursuant to Rul e 7. 1r0y/GdB2€05/001108

AB25 27D | NTERNATI ONAL DEPQ3I TARY AUTHORI TY

identified at the bottom of this page NAVE AND ADDRESS

OF DEPCSI TOR 1.]% | DENTI FI C'IQATI C]\IE C]:ETHEIM CROORGANI SM

| dentificati Yet essi on nunber

oiven. by nebearsh o Nl sese o0

AUTHORI TY: Escherichia coli NC MB 41169 GB& |It.
Haptogs@CLENTI| FI C DESCRI PTI ON AND/ OR P T@?ﬁﬁ\K]VI C
PolwoEHBIIGNATI ON  The mi croor gani 5%&%&?5&% under |
Forestahibve was acconpani ed by: F] | aeseipeNTHEICBSTIGHBAY ORIGINGD DEPOSIT
Aberdegng proposed taxonom ¢ desi ghdsicprsugaimRite idiby e 5 cr oss
AB2S gfldre applicable) I11. RECE 3&@%%@%??@“““

International Depositary Authority accepts the

m croorgani smidentified under | above, which was
received by it on 18 March 2003 (date of the original

deposi t )avela¥e dBRSEI PT OF REQUEST FOR CONVERSI ON The
m cr oor gaoersiord denti fied under | above '

L URENTHGNTONQRTHEOASROOBREPBRY t ary Aut hority on (date of

tho oriainal. denocit)y and » oo
LB 2 T T Ul UUPU\." L}

r Qt t A ~omyiart o+ ho
TTCUT g T ocygut ot COU CUTIveTrt 11T

Identif?c[::tlorgrletQQlLe ggeﬁ'pﬂ@l t to a d.ep(JSI kccum%[mbgr Gen MapeSt
perobrre@t y was received by it omNrériatreNeL DEPOYIBARYTAUDHORITY:

;&%Uest for conversion) V. | NTERNATI ONAL DEPCSI TARY
ggé’; iAok TY Name: NCIMB Ltd., SF)WB4t'6h e(s) of person(s)

havi ng the power to represent the |International
Depositary Authority or of authorised official(s):

L AsdENTEE: DESCRSTIONBMYDYAR PHOPPSER TAXGNOMIC DREENEBeN, Date: 27

March—2003

The microorganism identified under [ above was accompanied by:

D a scientific description

a proposed taxonomic designation

(Mark with a cross where applicabie)

IIL RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above, which was received by it on
18 March 2003  (date of the original deposit)"

IV.  RECEIPT OF REQUEST FOR CONVERSION

| The microorganism identified under [ above was received by this International Depositary Authority on
| (date of the original deposit) and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it
on (date of receipt of request for conversion)

V. INTERNATIONAL DEPOSITARY AUTHORITY

. | Name: NCIMB L., Signature(s) of person(s) having the power to represent the
International Depositary Authority or of authorised
official(s):

) St
Address:23 St Machar Drive, ehe it et
Aberdeen, Date: 27 March 2003
AB24 3RY,
Scotland.

! Where Rule 6/4(d) applies, such date is the date on which the status of International Depositary Authority was acquired.

Form BP/4 (sole page)
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date is the date on which the status of International
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on an additional sheet E Name of depositary

institution NCIMB Ltd Address of depositary

i nstituti onHETOE HEAPDETQ A REBQETERMIRAPRCAYIM 23 St

Machar Drive Aberdeen ABgdrg@RYsmsocotland Date of

deposit Accessi onNunber . 18 March 2003 NCI MB 41170 C.

ADDI TI ONAL | NDI CATI ONS (| eave bl ank f not applicabl e)
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resbesrant patent |egislation, e.g. EPC Rule 28(4), WK
Feetert Rul es 1995, Schedul e 2, Paragraph 3, Australian
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(speci fy thegeneral nature
of t hei ndi cati onseqg., ' Accessi on Nunber of Deposit")

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE, (if the indications are not for all designated States)

In respect of all designated States to which such action is possible and to the extent that it is legally
permissible under the law of the designated State, it is requested that a sample of the deposited biologicat
material be made available only by the issue thereof to an independent expert, in accordance with the
relevant patent legislation, e.g. EPC Rule 28(4), UK Patent Rules 1995, Schedule 2, Paragraph 3, Australian
Regulation 3.25(3) and generally similar provisions mutatis mutandis for any other designated State.

E. SEPARATEFURNISHING OF INDICATIONS (leave blankifnotapplicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession
Number of Deposit") '

‘ Forreceiving Office use only ForInternational Bureauuse only
This sheet was received with the intemational application I:l This sheet wasreceived by the International Bureau on:

Authorized officer Authorized officer

P)Xreon

Form PCT/RO/134 (July 1992)




For receiving Ofice use only Forlnternational
Bur eauuseonly This sheet was received with
woheosrvesspat i onal application D This sheet wasPpPCe@BE20@h01108
by the International Bureaw9on: Authorized officer
Aut hori zed of ficer PJ Vow' Form PCT/ RO 134 (July 1992)
WO 2005/ 094883 PCT/ GB2005/ 001108 39 BUDAPEST TREATY

ON THE | NTER ST TR %ﬁ% POSI T OF
M CROORGANI S%g&%g‘?ﬁﬁﬁﬂ 9 BROCEDURE
Haptogen Ltd Polworth Building | NTERNATI ONAL FORM
Haptogmglést er hi | | RECEI PT | N THE c:As OF AN ORI GI NAL
PolworyrBeiigie  Aber deen i ssued pur qu ggFRI{AgI%ILgoW1 by the
Forestayls 27D | NTERNATI ONAL  DEPOS| | TR iAW TH0REABY OF AN ORIGINAL DEPOSET
Aberdfg]gntlfl ed at the bottom of t|hisgedpereyent NANET. LB ADDRESS
ABLAEUDEPOSI TOR 1. | DENTI FI CATI c»@'@gﬁj‘%@ - CERGKARK P ERfORITY
Identification reference givgn %y t he

cessfsé’iﬁ; nunber
gi ven by the DEPOSI TOR: | NTERNATI ONAL DEPOCSI TARY
AUTHORI TY: Escherichia coli |[NCIMB 41170 G3H3 I1.

SCI ENTI Rl RESERIETI ON AND/ OR PROPOSED TAXONOM C

DESI GNADF gikpstrdie i cr oor gani smidentified under |

L a@é@?‘%@NﬁéM@m@ﬁA@W El a scientific description

daci bk with a cross

add anat i /

d d pIUpUDCu LaAununlu o1 HuLlun wul
Identlm%ﬁ l@feraa%lvén@ﬁm e) L. RECEI PIceANQur&QQEEPIﬁL\JCE Thi s
DEPqSﬁ"D@r national Depositary Aut momERATIGBE ORHOSITAEAUTHORITY:

gani smidentified under | above, which was

ESChFréC é’ 9[éd by it on 18 March 268%4date of the original
dep03|t)

iL. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:

D a scientific description

a proposed taxonomic designation

(Mark with a cross where applicable)

ML RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above, which was received by it on
18 March 2003 (daté of the original deposit)'

IV.  RECEIPT.OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary Authority on

(date of the original deposit) and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it
on. (date of receipt of request for conversmn)

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: NCIMB L., Signature(s) of person(s) having the power to represent the
International Depositary Authority or of authorised
offi ctal(s)
%FJ
Address:23 St Machar Drive,
Aberdeen, Date: 27 March 2003
AB24 3RY,
Scotland.

Where Rule 6/4(d) applies, such date is the date on which the status of International Depositary Authority was acquired.

Form BP/4 (sole page)



I V. RECEIPT. OF REQUEST FOR CONVERSI ON The
m croorgani smidentified under | above was received by

wOhbes/obssgr nat i onal Depositary Authority on (daCe®GB2005/001108
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the original deposit) and a request to convert the
original deposit to a deposf’p under the Budapest
Treaty was received by it on (date of receipt of
request for conversion) V. | NTERNATI ONAL DEPGCSI TARY
AUTHORI TY Name: NCIMB Ltd., Signature(s) of person(s)
h&LABMBhe power to represent the |nternational
Depositary Authority or of authorised official(s):
Address: 23 St Machar Drive, / | uty Aberdeen, Date:

27. Mar ¢hnfHdd ohBadsidd¥tol ysis @i lagrvgulativh ©f graﬁuh@gaﬁ/vé bd()tena said
applles such date is the date on which the status of

cihasae PR gL EREON A0 tthe PPPYlatens of a antkedly topydagtone or

J&?ﬁé PR AR ARSI ast cmse an

pambilatdedn tief ragjo afrhoagsetring eadualet(ﬂll) a1gnala1ir1dlecnilettdil quinolone signal
czﬁgrlsln? Oge istration to the popul atjigon of ﬁn .
af@Phstgrat g %Doﬂ@ ghviranmegt of {ae pepylpdan of JAg sram-negative
mph&eyd € secreted by gram negative bacteria so as to

cause an inbalance in the ratio of honpseri ne | actone
(HL) signal nolecule to quinolone signal (Q5) signal

| ecule ip the envi nt _of t opul atian of th .
oPam o s slied fLAR Lom i Bl RS (L) stgnal
ChaiidBule is N h¥AbSRink NEtBRRRRICUREWIR (ht féﬁ%ufa"ﬂeiecﬁ:‘d%‘&h the group
mol ecule is a honoserine | actone nolecule with a
f opmaidtimgsdl ected fromthe group consisting of: O O
N(CH2)n "' ~(CH3) Formula (1) OO ON) (CH2)n

0
O&Nm/\/ (CH,IN (CHy) Formula (I)
O

0
N (CHn
oé/ W # S (GHy) Formula (IT) -
O O

O

Ob/N\”/\r(CHz)n \(CHS) Formula (III)
O OH

wheren =0to 12.

3. A method as claimed in claim 2, in which the homoserine lactone molecule of
general formula (I) is N-butanoyl-L-homoserine lactone (BHL) where n = 0, N-
dodecanoyl-L-homoserine lactone (dDHL) where n = 8 and n-tetradecanoyl-L-

homoserine lactone (tDHL) where n = 10.



(CH3) Fornmula (Il) OOO ON, ,,,,y (CH)n "(Chi3)
Formula (I11) O OH 15 where n =0 to 12. 3. A nethod

waeslasssed in claim 2, in which the honoseri neCr/aB2eF®01108
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nol ecul e of 20 general forwgla (1) is
N- but anoyl - L- honoseri ne | actone (BBL) where n = 0, N
dodecanoyl - L- honoserine | actone (dDHL) where n = 8 and
n-tetradecanoyl -L- honoserine |actone (tDHL) where n =
10. WO 2005/ 094883 PCT/ GB2005/ 001108 41 4. A rmethod
as clainmed in claim2, in which the honoserine | actone

| ecu ; . ' .
N 5 ondbat ASBEnd HYLHLE if ko] e homosering agipne molecule of
wpareea] forreul8 (B) is\WV{(- Bexodokecsanph{L)-hdmbsenins dadtore (OdDHL) where
| act one HL) wher = 2. 55 A as cl ai ped
| B S a3 Srdhetimor B Fhamessmediotie ORAbN et o o
of general formula (I11) is
N- (- 3- hydr oxybut anoyl ) - L- honoseri ne | actone (HBHL)
wher e Arméthod @s Elaindednimtdiaich 219n otha¢nthd hiomostririenta@pné molecule of

whi ch .the | . i I e d OdDHL .and/

opener romfa s A5 EPdimEbiiincyfyL-BrmeestigSupin BHT,) where
wWhikgh the quinol one signal (QS) signal nolecule is a

nol ecul e of general formula (1V): 15 RR2 NI

6. A method as claimed in claim 2, in which the lactone signal molecule is
OdDHL and/or BHL.
7. A method as claimed in any preceding claim, in which the quinolone signal

(QS) signal molecule is a molecule of general formula (IV):

wherenis 1 to7,
Riis =0, or —-H,
R, is —OH, or —H, and

R3 is —H, or alternatively, the nitrogen atom (N) is unsubsituted.

8. A method as claimed in claim 7, in which the quinolone signal molecule of

general formula (IV) is
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R3 wherenis l1to7, R is =0, or -H 20 R2 is -OH,

or -H and R3is -H or alternatively, the nitrogen
wabarmodds3i s unsubsituted. 8. A nethod as cl ai FEWGB2005/001108
claim7, in which the qU|no€@Pe si gnal nol ecul e of

general formula (1V) is 25

2005/ 094883

PCT/ GB2005/ 001108 42 0 CH
2-acyl - 3- hydroxy-4-quinolone (X N | H 9. A nethod
as claingg in clain183 in which the

- hy gyipxy- 4- qui nol one 500—| NI H 10. A

aimed in any prec t he
dme o nlGh AL 4 0,01 5D

: e i gacterla is A rugi nosa
and 7 o ( al signal nDIecuIes 'S

acyl - horm|ser| ne | actone (AHL) signal nolecul e of

f

ormula H) to Pseudononas qui nol one signal (PQS)

signal nolecule. 11. A nmethod as clainmed in any
preceding claim in which the antibodies are 15

t

n oc| nl%!ethogl af 8fa¥rﬁe|>(9 Hlacllail%né % fthe %rac&f-?—%%%&§-4-quinolone is

ereo
2—hepty1—3-hydroxy-4-quinolone

0O
OH

10. A method as claimed in any preceding claim, in which the gram negative
bacteria is Pseudomonas aeruginosa and the ratio of bacterial signal molecules is
acyl-homoserine lactone (AHL) signal molecule of formula (I) to Pseudomonas

quinolone signal (PQS) signal molecule.

11. A method as claimed in any preceding claim, in which the antibodies are

monoclonal or polyclonal antibodies, or fragments thereof.

12. A method as claimed in claim 11 in which the antibody fragments are single

chain antibody fragments (scAbs).

13. A method as claimed in claim 12, in which the single-chain antibodies (scAbs)
are G3H5, G3B12, G3G2 and/or G3H3 deposited as NCIMB-41167, NCIMB-41168,
NCIMB-41169, NCIMB-41170, respectively.

14. A method for the treatment of an infection of gram-negative bacteria in a

subject, said method comprising administration to the subject of an antibody to a



12. A nmethod as clained in claim 11l in which the
anti body fragnents are single chain antibody

wonegroesss (scAbs). 20 13. A nethod as cl ai nedPCIVGH2605/001108
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12, in which the single-chain antibodies (scAbs) are
&@H5, G3B12, G3&2 and/ or eclsc) deposited as

NCl MB- 41167, NCl MB-41168, NCI MB-41169, NCI MB-41170,
respectively. 14. A nethod for the treatnent of an
infection of gramnegative bacteria in a 25 subject,

s dcipneex astoneolnsived siggaliaplienile spcaeted Ry Seamp megalivejbaeteria so as to

of o t 005/, P 2 0
1578 bR By BBt B LGRS WG HattcRolpeute 10
byjuiniotune nggadl | (S) bgighAr inalesgledin the cdtomenean of nthal gamenegative
in the ratio of honoserine |actone (HL) signal

PeEd e to quinol one signal (QS) signal molecule in
the environnent of the gramnegative bacteria. 5 15.
A nethod as clainmed in claim114, in which the
hdfos erA method at ohaenédn) clsinghg lin whithehehembseriae lactone (HL) signal

hompseri ne | actone nmolecule with a fornmula sel ected

f PR ifelSyt BaposEiBRdpePRs; 510&09} ity ar\foml@) W?e;c,te,d f?@ﬂ) the group
Fephdigoldr) O ON (CH)n \ O (CH3) Formula (I1) OO

0 BN ESH2)n "(CH3) Formula (111) \:: 10 0 OH where
n=0to 12. 15 16. A nethod as clainmed in claim15,

|

ich the honoserine | actone nol ecul e of general
formula (1) is N butanoyl-L-honoserine | actone (BBL)

n wh

| ;
I4-N» , (@bgesangyl - L- honoser imanh@gtone (dDHL)
V\hnl\l;\folg/;%n-tetré anoyl - L- ®

O
N (CH,)n
0\5/ \ﬂ/\n/ ° \(CHS) Formula (II)
0] O

0]

O\b/N\ﬂ/\l/(CHz)n \(CH3) Formula (III)
0 OH

wheren=0to 12.

16. A method as claimed in claim 15, in which the homoserine lactone molecule
of general formula (I) is N-butanoyl-L-homoserine lactone (BHL) where n = 0, N-
dodecanoyl-L-homoserine lactone (dDHL) where n = 8 and n-tetradecanoyl-L-

homoserine lactone (tDHL) where n = 10.

17. A method as claimed in claim 15, in which the homoserine lactone molecule
of general formula (II) is N-(-3-oxododecanoyl)-L-homoserine lactone (OdDHL)

where n = 8 or N-(-3-oxohexanoyl)-L-homoserine lactone (OHHL) where n = 2.



honoserine | actone (tDHL) where n = 10. 20 17. A
nmet hod as clainmed in claim15, in which the honoserine
woaotsonesssol ecul e of general formula (I1) is PCT/GB2005/001108

N- (- 3- oxododecanoyl ) - L- honoseri ne | act one (CdDHL)

where n = 8 or N (-3- oxohexﬁ‘ﬁoyl ) - L- honoserine | actone
(OHHL) where n = 2. WD 2005/ 094883 PCT/ GB2005/ 001108

44 18. A nmethod as clained in claim15, in which the
honoserine | actone nol ecule of general formula (I11)

i s N (-3-hydroxybutanoyl)-L-honoserine |actone (HBHL)

re p=0,.5 . hqad. as<cl al j 1T I
whfcn frgedd 8 safaRE RSB 3ei R il einftasbib molecute
BBt %ex?&al fora@iah g as l(3REotybuanyyiehehogiat nactdde (HBHL)
to I9, in which the quinolone 10 signal (QS) signal
nmyhe€i©0i s a nol ecul e of general formula (1V): RL R2
Il I (X~~ NI R3 wherenis 1to7, 15 R is =0, or
-H R2is -OH, or -H and R3is -H or alternatively,
t he ni Aregsiddadsodigdsy insclhing A6sid which th2llactbnersignald mmdecule is
clained in claim 20, in which the quinol one signal
nEdb&l} endéer BHB. general fornula (1V) is 0 OH
2-acyl - 3- hydr oxy- 4- qui nol one N |

20. A method as claimed in any one of claims 14 to 19, in which the quinolone

10  signal (QS) signal molecule is a molecule of general formula (IV):

wherenis 1to 7,
15 R;is =0, or-H,
R, is —OH, or -H, and

R3 is —H, or alternatively, the nitrogen atom (N) is unsubsituted.

21. A method as claimed in claim 20, in which the quinolone signal molecule of

20  general formula (IV) is

O

l 2-acyl-3-hydroxy-4-quinolone

22. A method as claimed in claim 21, in which the 2-acyl-3-hydroxy-4-quinolone
25  is 2-heptyl-3-hydroxy-4-quinolone



H 22. A nethod as clainmed in claim2l, in which the
2-acyl - 3- hydr oxy-4-qui nol one 25 is

wa-2smoyds3 3- hydr oxy- 4- qui nol one WO 2005/ 094883 PCT/GB2005/001108
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clainmed in any one of clai mdd14 to 22, in which the
gram negati ve bacteria is Pseudononas aerugi nosa and
the ratio of bacterial -signal nolecules is

acyl - honoserine | actone (AHL) signal nol ecul e of
formula (1) to Pseudononas qui nol one signal (PQS)

si gnal nqﬁecule 10 24. A nmethod as clained in any one
of clainmg]14 to 23, in which the antibodies are

nong orcnﬁlyclonal anti bodi es, or fragments

t . 257 A method as clainmed in claim24 in which
t [ fragnents are single chain antibody

fr agf ). % pt hod as clained in claim

25, in mhhch t he S|ngle chaln anti bodi es (scAbs) are

&@BH5, BEl2, &B& and/or G3H3 deposited as

NCl MB- 41167, NCl MB-41168, NCI MB-41169, NCI MB-41170,
respectively. 20 27. An antibody to a | actone or

| act one-derived sjignal nolecule secreted by gram

nédat i @errtsﬁtqdeas alams?d i @ny wn@aqfsphagnsa&éoqw%f singyhich the gram

gfl%&lgg g@etc'te i ﬁ%ﬁdo%on vﬁ eﬁ% &Ial gC?ythE OfatlUSSf "’bﬁctenal signal

med in c one or | acton
detolecalts sisgasil-honlosgrinee lactna (MITD)S esrgna]e rhaetuden eof formula @ to

nmpl ecule with fornul | ect 25 fromthe group
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ON,,"/(CH2)n '~"(CH3) Formula (I)

24. A method as claimed in any one of claims 14 to 23, in which the antibodies

are monoclonal or polyclonal antibodies, or fragments thereof.

25. A method as claimed in claim 24 in which the antibody fragments are single

chain antibody fragments (scAbs).

26. A method as claimed in claim 25, in which the single-chain antibodies (scAbs)
are G3HS5, G3B12, G3G2 and/or G3H3 deposited as NCIMB-41167, NCIMB-41168,
NCIMB-41169, NCIMB-41170, respectively.

27.  An antibody to a lactone or lactone-derived signal molecule secreted by gram-

negative bacteria for use in causing autolysis of gram-negative bacteria.

28. An antibody for use as claimed in claim 27, in which the lactone or lactone-
derived signal molecule is a homoserine lactone molecule with a formula selected

from the group consisting of:



OO0 N (CH2)n V.y,1f,,y O (CH3) Formula (Il) 00O O
N /(CH2)n "' ~(CH) Forrmula (I1l) OHwhere n =0 to 12.

WO 205/094883 ant i body for use as clained in clai nPE8/GB2005/001108
whi ch the honoserine | actone_ nol ecul e of genera
formula (I) is N—butanoyI-L4ﬁonDserine | act one (BHL)
where n = 0, N-dodecanoyl -L-honoserine |actone (dDHL)
where n = 8 and n-tetradecanoyl -L- honobserine | actone
(tDHL) where n = 10. 10 30. An antibody for use as
claihred in claim28, in which the honoserine |actone

nmol equl g _of gengcelnformula (11) is

-3 oxaqﬁagﬁﬁﬁoy?)- (Orghoseri ne Iag?%wga(%CUDHL)
wh =08 or N-(-3-oxohexanoyl)-L-honoserine |actone
(OHHL) where n = 2. 15 31. An antibody for use as
claimed in claim28, in which the honoserine | actone
nol ecul e of general fornmula (111) is

N ( 3-h%droxybut§ngxl)-L-honDserine | actone (HBHL)

f . (52, ﬁm( }ibody for Fsgwgs @Lained in
clgi nm 28, lin ich the'ldctone signa 0 Fé leis
odDAL andPor L. WD 2005/ 094883 PCT/ GB2005/ 001108 47
33. An antibody for use as clainmed in any one of

cl ai 27 to 32, in which the quinolone signal (QS)
signal nolecule is a nolecule of general fornmula (I1V):
O&NW(CH')" \(CH3) Formula (III)

o) OH

wheren =0 to 12.

29.  An antibody for use as claimed in claim 28, in which the homoserine lactone
molecule of general formula (I) is N-butanoyl-L-homoserine lactone (BHL) where n
= 0, N-dodecanoyl-L-homoserine lactone ({DHL) where n = 8 and n-tetradecanoyl-L-

homoserine lactone (tDHL) where n = 10.

10

30.  An antibody for use as claimed in claim 28, in which the homoserine lactone
molecule of general formula (II) is N-(-3-oxododecanoyl)-L-homoserine lactone
(OdDHL) where n = 8 or N-(-3-oxohexanoyl)-L-homoserine lactone (OHHL) where n
=2,

15

31.  An antibody for use as claimed in claim 28, in which the homoserine lactone
molecule of general formula (III) is N-(-3-hydroxybutanoyl)-L-homoserine lactone

(HBHL) where n = 0.

20 32.  An antibody for use as claimed in claim 28, in which the lactone signal

molecule is OdDHL and/or BHL.



RLR2 (X- NR3 5 wherenis 1to?7, R is =0, or

-H R2is -OH or -H and R3is -H or alternatively,
woheosrwigseagen atom (N) i s unsubsituted. 10 34PCAIGB2005/001108

anti body for use as clainmed in claim33, in which the

qui nol one signal nol ecul e il general formula (l1V) is

0 OH 2-acyl - 3-hydroxy-4-quinolone L(X~-n N H 15 35.

An anti body for use as claimed in claim34, in which

the 2-acyl - 3- hydr oxy-4- qui nolone is
23Rept yyit @Wdy dosyuse- an lasiedria a9y ome af dlpinp@Ang 32, in which the

200084083, RUDSLAGALPs SR,

the gram negative bacter| ais Pseudom)nas aer ugi nosa
and the rl-ji‘ti o of bacterial signal

wherenis 1 to 7,

Riis =0, or-H,

R, is —-OH, or ~H, and

R; is —H, or alternatively, the nitrogen atom (N) is unsubsituted.

10

34.  An antibody for use as claimed in claim 33, in which the quinolone signal

molecule of general formula (IV) is

| 2-acyl-3-hydroxy-4-quinolone

15
35.  An antibody for use as claimed in claim 34, in which the 2-acyl-3-hydroxy-4-

quinolone is 2-heptyl-3-hydroxy-4-quinolone

0O
OH

20



nol ecul es i s acyl -honoserine |actone (AHL) signa
nol ecul e of formula (1) to Pseudoi nonas qui nol one

WO oFab4s8P(QS) signal nolecule. 5 37. An anti bo#gTiGB2005/001108

10

15

use as clained in any one of clains 27 to 36, in which

the antibodies are nonocl ol or pol ycl ona

anti bodi es, or fragnents thereof. 38. An antibody for

use as clained in claim37 in which the anti body

fragments 10 are single chain antibody fragments )
(3@Abs An Beibody ferrise ve djaifed iusey ase of alamsd 47rtocd Jiimwhich the
38, in which the single-chain antibodi (scAbs). are | .
i Nesiys baises To Aitudpreaacligniond T e REP\ baletial signal
4debtulebNGs MRy hdRBseriNe! MBtofd LQSHI NGIMB 4dolddlle of formula (I) to

respectively.” 15 40. The use of an antibody to a

| equdawones quinelonesigesl (HQY) sigepl arolegilecul e secreted
by gram negative bacteria in the preparation of a
medi canent for the treatnent of an infection of

gBAM Negadritibedy fortussURj dtditnediin ankiiodB of igaimetA70M6, in which the
causes  autolysis of the gram negative bacteria which
i pthadies reimepeslenal or polyclonal antibodies, or fragments thereof.

38.  An antibody for use as claimed in claim 37 in which the antibody fragments

are single chain antibody fragments (scAbs).

39. An antibody for use as claimed in claim 38, in which the single-chain
antibodies (scAbs) are G3HS5, G3B12, G3G2 and/or G3H3 deposited as NCIMB-
41167, NCIMB-41168, NCIMB-41169, NCIMB-41170, respectively.

40. The use of an antibody to a lactone or lactone-derived signal molecule
secreted by gram-negative bacteria in the preparation of a medicament for the
treatment of an infection of gram-negative in a subject, in which the antibody causes

autolysis of the gram-negative bacteria which infect said subject



