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e present invention relates to nethods
controlling and treating bacterial infections in
patients. The nethods of the invention are applicable
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application of therapies based upon, in the preferred
enbodi ment, i munogl obulin or 10 i nmunogl obulin-1ike
receptor nolecules that have affinity and specificity
for signalling nolecules involved in the processes of
terd | to cell communication. By binding to
F?%%ﬂﬁﬁ%$%%u é?, the receptors can be used to di agnhose
the presence of bacteria or to assess the di sease

tate of .patients, and can . furth usad
The et SVPUG BItoReBRNes 1, Sveite it ailpE dkkfa
ik dtishent paSkimé. eTh maRRIR lof tai iftehBorpare applibalid¢ toamost, if not all
pat hogens. Background of _the invention One of

) th
greai) DRSRR PSR- DA e drep terjal AR{ECUFBE b1 IPWH%PFQEIFG&OY the
a?@fé'at%}xt cff dﬂﬁ%ﬁés%%éagigmg G fe g:?éfé%ﬁterdbﬂdiﬁﬁﬁﬂ)irﬁrﬁhﬁgloﬁﬁlﬂb/or
ue to hdsp

ital acquired infection. Susceptibility
imunsgiculiniike cietaptor caplebdesatha hrage (Affinibr andh SPRRIKIFHT yor

il 1.ness for, which .th at i ent . bt s ot
stenrlirenelpirtuite i e RRtefl ofditeid Gl bYe corfHhunicaion.
SRR EGE Blolectlky) t¢ redeptow danibg used telidgoos tiskpmasence of
amage, such as buns. The bacteri mtfg %\hl c_h tcpe !
bagtepireer to asieapde diseie sptecHuEcH's w071 ifpe pejuged to contro
cg%c%ﬂtg@l}h? o olt&ldidhviRRE -i? lnﬁudiﬁg 1 bRul&R sta@NR ofdor@his#dand

oppor C pathogen o umans. The bact eri um al nost
ottey pathogehect s  unconprom sed tissues, yet there is
hardly any tissue that it cannot infect, if the tissue
def ences are conpronm sed in sone manner. Al though
mﬁﬁéﬁhaﬁm}]ﬁa%veﬂﬁ&ﬂ atively small nunber of species,
it poses a serious threat to human health and is used
hereafter as a representative exanple of an infectious
ChrShk Wl ity! ' Ve odti patidntd BRdeSGORE
o e B e e v o007
tMBNRAOH Bibgit2StoRGTisGBR2 00 boppiaisgquired infection, Susceptibility to

such infection can be as a result of the primary illness for which the patient was
admitted, of immuno-suppressive treatment regimes, or as a consequence of injury
resulting in serious skin damage, such as bums. The bacterium to which 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

uncomprbmiséd 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.
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2 Ps. aeruginosa is an opportunistic pathogen that
causes urinary tract infections, respiratoryl3leueany 2007
infections, dermatitis, soft tissue infections,
raema and a variety of systemc ip i ons,
Womgg&f‘{écul arly in victinms of severe buns, %Zﬁézﬂos(:@?%%r
and Al DS patients who are i munosuppr essed
Respiratory infections cdused by Ps. 5 aeruginosa
occur al nost excl usi vel y inindividuals with a
rom sed | ower sp r k
Py b o ot PR hen My S SRS
résﬁlrﬂéﬁyl Shes wlectosh ﬂ@ﬂiaﬁtlsl 1oy tﬁmﬁaa&eucmn dbaztengasd iand a
heart failure. Bacteraem c neum) i a coggmnlaxd occurs

VAR 8 SIS TEeCR e BRI (VACUGHS (R S557<h GPons, and in cancer
ahd\&154 B ?I g ¥rho %ﬁﬁﬂp&@&e@ F(esbfrﬁﬁxg iffebtRmk s,aaisécp@; of.
CySt |1 C IosIi s pat lents Mucol strai ns of S.
agregingion oscar | Amess naxokusizely lal mﬂnvzﬂuﬁls Wil anenmpropised IOV e,
tre It cause g
RS gt ORS00 R PR, phirky ppepmon
obdugs id Gatidhaemtl eiragé Iungdlseage antiongesti o ivearn dailied. Bactalacxyxc

relating to ALDS, neutropenia,, diabetes nellit
PEGNASPE HRRHNONDD s PP o nHERPeRiS c tA8RGEE nPAIGRLS %@é{ﬁ

ché?n ! t lofePRd 1%1!61?' tﬁ'ﬁt E@Uﬁ%ﬂ‘ﬂﬁ edtecystic HGRBIYPabedtd rb},r
about per cent of al hospi tal "acquired

ngmmsmgaoﬁ&e cbm@ﬁfa@@mmon Thedifiaitdf n@tmnipgssw& & s

t. S
1o fses, SR BT of oo TBRRIEA Heflbl P Riitodsfte
cﬂiﬁﬂliﬂn@l’lﬁhldd@iiaamio}bgc nisligi=aéiey, émmano- dfﬁlfcienqufehhhy to AIDS,
danger.ous .and dreaded path en.}/ﬁ%slgﬁe?éts te enc%ké
nERTpSLabes el @nd Rvere) Ier o DA EREREA s
! @25 percent of all
oL fFREA M i A BB TR LAl T BoRI22 possent
~ hbépitelegquired aswuégativobecisiaemiashe bacilli, acti nonycet es
and nmoul ds, it has devel oped resistance to a variety

of their naturally occurring antibiotics. Moreover,
TR dcteiv dasotsighs foR i hatual assistabi Gt many e:stlb&ttmn dee to the
pl asmi ds, both_ Resistanpce factors rs
PRESALit BRIy affored ot opet (wr*#gan@&%g g @GA%PTS o
%@ﬂﬁﬁfﬁan&%ﬁ@aﬂ%‘@ﬁc@? atHOREH! SAEB itshtehdeR§/1t6 kbldhise surfaces
processes of transduction and conjugation. Only a few
immat biofibm iforn smakes fiiee gellsvienngryagussto therapeutic concentrations of
e ni .10
o SRR S B i Vol I P RGBT AT e,
- aeddosgtétscandgadundst itdla dskclopedissistaioetié nabrianf dkir naturally
gentamcln an carbenjcillin are reportedly effective
of it PRIy ViRuch; &opdomards JgbBeat o Gnisistys
aBﬂJs Wt RésYstbe farc@;?st (ngcté’ﬁﬁéﬂamaaﬁcemﬁ@fe& iFRdISrs RTF),
antl biotics 1s nost dramatically illustrated in
any ¢ ablei tr drenaferpheseeigenss by megay of the |bagiprialhpragesses of

VL 1¥a bgo%?u%gﬁénr.]f Sﬁfye% few antibiotics are effective against

. _Pseudomonas, including fluoroquinolone, gentamicin and imipenem, and even these

antibiotics are not effective 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
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with a strain that is so resistant it cannot Bb&February 2007
treated. Because of antibiotic resistance,

tibilitytesting of clinical isola i
WOZ&%% #or y. Ps. aeruginosa can usually bei)&i/gpgﬁogﬂm?z?om
soil and water, as well as the surfaces of 5 plants

and animals. It is f ound 3 hr oughout the worl d,
wherever these habitats occur So it is quite a

neosnmopol i.tan” bacterium
Wbé@t“@‘?‘%% 45 SO &SN t lth]aBI}Débe %re %dna%%eg%se %f%ntﬁ (Lﬁ]% ?‘gﬁsta%l?e
siceptidilgneaingiof emlieissiates Bmoatathgal t hy i ndi vi dual s
outside the hospital is relatively |low (estimates
range fromO to 24 percent depending on the
91%5'91095‘ al ﬁﬁlﬁ)e 1sdlﬁe&‘ﬁ§1ﬁ's6lﬁﬁlﬁi witer, 85 WEPHIh Qurfaces of
co

Si nk S, aps nmops, respl r at ory
phqtau aptﬂmmmabu rIgnsdamdu thmghspmsihe grorld Whmvgh thess l@ﬁhﬁ%?%ﬁ

ual | v precedes s by P
st fuRiale B EESTR B BRI RAE  Bhs ebueli PR pifBr e
nalli&l didre nofuhahes| ditearts teofrevdlance bofg uolbmsmlop r efs dngdiy
in_ . the environnen i ntensive c atjients
indhvidulsaofHicabs hosmi é”égo\%fgﬁe]@&fcie%‘ﬁlat"é Fang cam (g pgeent
d HRE Yn 8% anReitaVee Rébitdld B 19108846 6@0&1&3 food, sinks,
fection. Currently 5 1 4 0 deaths worl dwi de are
tapa,uwgs, exssrtitatiery dqyipPent susgiodi wesEaNE. | rAltheygh solenisgion
n P
B Gretes pReofAl R derllEad it hls Bl B mode o
trAGaEstinnd thopdihegef e, offch enclew deabic mfntsl 1ﬂmmlsusoﬂire§€scc in
aer ugi nosa infectjions in US hospit ver ages about

th eaviroranese r SBAPES MIPEVC §BDHBAEPS @h‘é{ﬁ@@éﬂ ectipn s pyeccte ‘on
chRed ?fduHH@ h§m51t}>9asf5@*7cmabe A9 flentERBIERBhe fox PhfBdRA. Currently
~ nosocom al pat Hogen accounti n%for 10. 1% of al |
11468 deatizsl werlsopider arel cavisasfeaeht dayy. S@mmsy in intqngive care units
f nosocom al pneunoni a cases, 12%
dcf%c@ glqg%gthl?ﬁ\lrron%?@féror act infections, 8% of surgi caI
wound i nfections and 10% of bl oodstream i nfecti ons.
ImTuno conproymi sed patients such as,neu i C ncer
P5OehEaS6riS HEFFOIWA CPIISCBILARTPRED opreIdpe | [}&Q_B?r fiee
ok QalP RRYhsHbS L. CaeFi?gmo@@ krHEHBASA US MHoSsitalsOfvera F@aa@bdng 040
30% reported deaths. It is also responsible for 38% of

potsent (ff 2o 100G diseharessle @nd theubrstsrive iatee Eouthopos campynly
IR RoPRLOBEN ool B cRers B Setel e
infequons eGlobalbait herbpoasible faki rﬂ?'ang/ncshmngaiqmcmmomabasey 12%

rates however re mai n hi ccQuntin 60% al |
oh Bt S8V e §recBEn A 9 TR CTORC GRIeBHTAER 10% of

bRRER R Sinfections. Immuno-compromised patients such as neutropenic cancer

and bone marrow transplant patients are susceptible to opportunistic Ps. aeruginosa

infection, leading to 30% reported deaths. It is also responsible for 38% of ventilator-

.......associated pneumonias and 50% of deaths amongst AIDS patients. InbumnscasesPs. ;;‘,

aeruginosa infections have declined in recent years due to improved treatment and
dietary changes. Mortality rates however remain high, accounting for 60% all deaths

due to secondary infection of burns patients.
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One reason for the versatility of Ps. aerugi nd3&ebrgary 2007
that it produces a diverse battery of virulence

nants including el astase, LasA pr e
woz@%&ﬁ#yne protease, rhammolipids, type I%&%ﬁﬁzohsmmszg

pilus-nediated twitching notility, pyoverdin (WIIians
et al., 1996, Stintzi e# al., 1998, dessner et al.,
1999), pyocyanin (Brint & Ohman, 1995, 5 Rei nmann et
al ., 1997 totoxic | I A of
Cpsrchis@iiothe Sfsadibingah) derigfhas iy Hioditens ddsetanksy o

vinGRE  VbtbiabiRmee 1%&@%“ AR0ES ARG T p@tdam edlkaline t protease,
genetic level in a ce

denS| - depe
AU AR R A i AR R Y i T
1&9@6%2&1%% @U@d@ﬁc& ?&'h& SYSU08 FocP@E(BYint ROk, 2995,

syst ens I ch conpri'se of the LuxRi

Reipmmno gl ed, [1805Rland @mwmmbnc dectios Pdi-lomsk PA-T) ¢y mzerseicpal.,
25&_)& ghlrsgl owg %l](al' 1%%1!}3}; %f Lese F e%c% %?@e%ll&%ﬁ 0%9 TdoMled at the

g@refX Qevel Zn HSkei( Ressigdepenaint ahanncﬂ 9©BughPqearsmnseating| Ps.
1994) whereas Rhll directs the synthesis.of }g—l@é 4l
AErPLIRSWPOSIESHE At leat Wy QU JeRuNg ATpLee PAGLY “E?A t &ifs”

(ﬁin g&aﬂa Rihidi0 c&mrfsta dfnmg hixRTardpkbloptbe 18sHIh Gdndtgllo &

m exerts transcriptional control over RhlIR

ngWsﬂd 1897 aed Rh]RI (Vo (Latifist al..a993) respeqtgrglzr)(Fl g15e)-1 Basl

franscri [ on act t
St e LY Al U 080 e, 1999
wAKRACIRIBT Qifectfthd Mth@ﬁ@@ﬁCtBHSDC(Wi@oﬁ @t alt 1895)i ﬂw kmami the

determ nants el ast ase, LasA rote se, al aI "
ridr eystemseargndiowsibie xgst An( efey Sysrfﬁlgixe s

ulﬁ?sgﬁﬁulogglig&'tm} ox%'e?%m @Wﬁﬂ%& & ﬁlt fﬁ% p&89a, a1 Pago75.0THet

| asl El astase is able to
mahseaptmnab bétavgon, Lokl Gunetions g confungiisai wih ?cz@fﬁpq?t?n%% to

I Tat {
riribiE o SRar RRERSH oHoeRe (FEF PuSen i cares
LGN BRSeasd, ARElirie\RbERE aff exgRNIRA (Ghuabdller & igléwikE)1 92 Toder
Turmour Necrosi s Factor _( TNF) dir ts t.h

e&%tlﬂ%]suc‘sm@ﬁﬂ%ﬂro%lo T30 Phaon,gh Al 04, Wl At Blasepe s

Pl eﬁv@ ch‘%te}l 2?@ andf h%dlém Qorﬁﬁlﬁﬁélﬁ Sand fR@RAtEY Bacterial
ee acks Rtrans ri ptional activator,
| adlhe@mg anict hmg traucosig nh]t @mmnpmohsﬂﬁ aling qeRipase dsalfongauses

€\§ 35! %Fug]fé]a Igvf%ry%glll\ﬁ% h'log (Eméﬁgﬁé&ora@f\}%) Lasl
dﬁéctélﬂxe s@ﬁw 3-o-CI2-HIP Mu:h Bngeltiier ifBHmeR, biddras the lasl
pERITOter oD Sreatch f BPEVedrediak 3ystemy, Abp R FinspraR ptalor
a‘MﬂE r ﬁmﬁybt% h& B née Réﬁlo f@ét-ﬁ?iﬁ)i H%%lfa% utiat espréssiolr éfLahiAB

Pesci et "al consequent ly bo
(ﬂl}amheirmd)atcaB,r@un R, Cyamdp,m;'opyggm andi tbﬁlectms PA-T and PA-

(Ochsner et al., 1994, Brint & Ohman, 1993, Latifi et al., 1995, Pearson et al., 1995,

. Winson_et_al., 1995, Latifi et al., 1996, Winzer et al., 2000). These existina

. hierarchical manner where by the LasR/3-0x0-C12-HSL regulates rhiR (Latifi et al.,
1996, Pesci et al., 1997) and consequently both systems are required for the regulation

of all the above virulence determinants,
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nunber of different approaches are being actively

Wozdﬂ%ﬁ%d to devel op therapeutics for theg%f@@fg?@@&szgr

prevention of Ps. aeruginosa infection.

intended to be broad rangi ng while others are
directed at specific types of Pseudonobnas infection.
Those that follow traditional routes include the

. h h . _—
ASVEE Sl P ke REGF el PRl AR EIdfp s
foPAE teMmRARS Greveitlon o @s.efchRadsy hfaten. NSemgaramieraigditd ve
bacteria in general but is desjgned primnari/l tofa(gt
bppsl magingwhile etheriafrodEcisf at FE"JCE:_%&VW of é’Ff’é‘d"'B‘{vf‘“ﬁé‘? gL
1;3;@%&% fofibly tt@diﬁ&{)aﬁ Bifes iR NAGdvOIRpMAHIRE vAdaesducl ad fhan

at the antibiotic erythronyc! h adm ni stered at .
desdribed i W patent 680,65k land  now yntdhuetisaime (§LITOkat is hoped will

i nul t | . s .t h i :
Sy oS R RRAR) e BP0 it 0
dgﬁims ©%.i Béi’ugihm% ane s @Hitﬂ:ﬁs%tcrghlw amysob éntapipbi. c ?bl té;rfhor
the treatnent o ersi sten S, .deruadl nosa I|.nte | ONn

QbeFHOn GHHIEn HVSHBALOR o Lt Mhen BRTIA0R i SHEAPECIp ST Al

a%i)_-%gﬁﬁai NGowB X HTBIREY 2SorReMAASHO| imilRARsI9f siypresedt ithg
Infection of buns or” other serious skin wounds. US,
padustion & B0gresinosa hawunagghitings, hatraelysin Prakssssead Befapssgne

t P iruyl 5 t e Aol

gt G ot RS 8 applt T Sl o B PO 3P b

ilﬁfwﬁ'iaﬂ. nt@éﬁﬁtfofnﬁhlitfmﬁfc Imﬁbaitn&tg: l@tmplﬁf)atﬂiio hrp}’zptaiels rmft: | sdsot being
evel s as a neans of controlljn ogenicity., .

coamire s ARG GRS DL EFPRIGHSeF R H PG o Bl EHow sin

»?&ﬁas.t US in¥@nt 500151 AsS teAEheR §dh altBOBIELAdahSt th@ P&r¥NGfulence
AHL"'s) éjuc?] as turanones 20 (Manefield, 1999), as

retein of Bvsreruginvesmay afford protecion FamsinigeiPounds di spl ace
the AHL signal nolecule fromits receptor protein and
can act as agoni st or amtagonist in AHL bi oassays

THEeis ts6 kbmeinteadst in (ROMOYulation vé homesethndactenylbelsen atmeans
reduce_HSL concentratiqn include the devel otgcﬂgnt oJ
al ¢ produce

futBUPiiag RBHoBTHEY: v aETtaR Aery IS bep) damayst
(ﬁ)g& liree idhiorle o eAtHoRdsfne Habtofes AFITREEEhakE fdranones

er of potential” problens and Iimtations
Abwolidlat LA39)ias hatensomehterretiiad plangsyr Flepr pympounds displace the

erdeve . ' t . r
SRS SRR ook 28] L gl MG
AHLUGoROFE (’Dﬁ[ﬂ)dﬂsh: @5 alg 208RY e Niiey encthodo entplogs tol dudeaSL.
concentration include the development of auto-inducer inactivation enzymes (AiiA’s)

that catalyse the degradation of HSLs.

There are a number of potential problems and limitations associated with the therapies

Ead - .
__currently under development. Tt is a$ et unproven as to whether vaccines will be

efficacious treatments. Ps. aeruginosa produces an extensive mucoid capsule that
effectively protects against opsonisation by host antibodies, as revealed by patients
with persistent infections having high serum titres of anti-Psendomonas antibodies. A

limitation in the applicability of treatments such as vaccines and anti-PcrV antibodies,

as described in US patent 6,309,651, is that these approaches restrict themselves to
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- gonstAly vp

effectively protects agai nst opsoni sati on by host

anti bodi es, as revealed by patients 30 with pé3 Eelstanyt2007

i nfections having high serumtitres of
i - Pseudononas antibodies. A limtation in

Wozg\oﬁ}ﬁ}l%?abl lity of treatnments such as vachﬂEEB%PHH“%S”

anti-PcrV anti bodies, as described in US patent

6, 309, 651, is that t hese 6approaches restrict

t hensel ves to 13 February 2007 WD 2004/014423

PCT/ GB2003/ 003529 6 . Pse i onas i nf n d
Piragonmas R B8 T8 BB paateer ry DRl

?:#iﬁ(? iRy Sﬁﬁncg‘af@ 168itedI S thd k@ katdhs b Mofahaant fe@hred ne
nost that are requifed to effectively conp

eﬁ@awﬂs ’GOTHSL% agamst Hfles fos dheseaspiop Priding s W@ﬂleé’ﬁﬁfﬂ%lm of
il (X

SRR P35 LBt BB O

hievemanbiey ﬁf)&ireabfeffdutsr ac huedd ploselogp. Ahewringhdesinbibiigy of

S L DY S T R e
gD abfd @ iAhiBie }y"—b?h@cytt@ pidlifirdioh ahy WpheeaguRte the secretion of

proliferation and down-regul ate the secretion of
TINRRx by mpnonytes @pd excrapkize®h eo spiage § eorsal ABTUAgsERpregsant.

ener al
Tﬂﬂ%ﬁ%ﬁo‘?a@g?hﬁ?mfoﬁg%ﬁgagg eﬁ\}%g }r’%tﬂehe use fitive HSL
nf AP fial tdsWiintdolvn L@gulitivh ©Sthﬁ@yt1dnésmhhuncrsystem ThlS would be
down- regﬁlatlon of the patient's inmune syst.e ’;lEh
i o

sirghi @R@ PRYCHIESI P 4BPET0- WI%S? @HF‘% |
of "Andi Ogafi OGP HEA] ﬁ@‘%e@@ﬁ' &N Shorl em UdRtegPlin view of the
anti tics can, at best, be viewed as a Short-term
rexﬁar]mbbgp}mhty]oﬁ}thﬁ adriuph@nd ptberaxtR denelopapsistancy tagmntibiniics.
bacterium (and others) to devel op resistance to
antibiotics. 15 That the pathogenesis of Ps.
TARI O] aﬁﬁtfg@ndsﬁ of | IBasdryginatkid Elegatyaneltifacieral mmbn]me;ﬂbgbwe
t he arge nunber. of virulence fact orts and the .br
l%gfémmh@ﬁ%‘flméqng%%% d b braREapectitrof diffAes BROFiaP Wﬁﬁ"
tl?@ A¥ctQunt. NSRS bR 't}fée}z)ltf‘élc@ﬂulé{ﬂ GiERE Fadt@G t R Sirct Sfat ik ad
or tissue Invasion and dissenm nation are controlled
1rbrysxmeaﬂ¢dlssemlauomarg nfaitllf)llﬁbb)swttm@l sigmadling sygjems involving

s

- pfotghl. ahedeefyabe rwst@hsl adlowHs. aeamginegi toosiaptitoa sigeprt form ia

virulent form.in, a co-ordinated cell densit
)Cﬁé)st defence

aqeheHeiRd Feln Asity Asaendgnt oRaRIED ity IS O VEEFBR

- ofERRRRsS 'Tﬁterfér%ﬁc%r\ﬁ@lr K0 @elW%ﬂ%Hﬁng(éﬁd &ﬁ'dsso%iaﬂaﬁ@rédu&@:m%fd

the associ at e productlon o) virul ence factors is a
vpulondestacigrstih @ rpapraising dhfam@ﬂt@amrqa@h e Edusipg ilnessnanddeathy

d b
o580 B R, T T PSR DR ER Y ANER b 0
fiuriier bﬁbic&"rl aﬁbaﬂi@bﬁmﬁg&nnttoflmiuimdsimﬁamellubsél sigmwallfrgr

cell-to-cell signalling
systems.

In order to study the molecular basis of host-pathogen interactions, it is desirable to
have available a suitable model system (non-human) in which the stimuli and
mechanisms relating to pathogenicity in humans can be replicated. In the case of
many diéeﬁs‘es the pathogen concerned is intrinsically associated with one, or a few

closely related species or groups, e.g. HIV. Other organisms can cause disease in a




systens. In order to study the nol ecul ar basis of
host - pat hogen interactions, it is desirabl e t®3Fhzuary 2007
avai |l abl e a suitable nodel system (non-human) in which
th timuli and 30 nechanisns relating to
Wozoﬂﬂ?ﬁ%ﬁeni city in humans can be replicat eBCT/FR2PFWIRYse
of many di seases the pathogen concerned is
intrinsically associated With one, or a few closely
rel ated species or groups, e.g. HLV. O her organisns

can cause disease in a 13 February. 2007 . )
R e S L O R

SeriSRdsh % biRSsusP BRhSRn, @ERUDle ©Rke@ VL ikiy WARM plant, insect
barriers. Ps. aeruginosa is one such pathogen, being
wdlapimabsHepitect a variety of both plant, insect and
animal species. 5 In recent years it has been
denonstrated that Ps. aerugi nosa strains that are able
to cause disease in humans and mce are also able to
5 Initbdent yearsié et bede dempastrat@d érah 8h adstrigdiosa etragpathe (T alfle &t
al ., ;1999a, Tan et agl.., 1999 Tan et..al ., 2000). Mre
o B 1y, M BRe mfllse e v BRE K8 ol Rthe 4O
CheRRphabridiSelt @y [Bah @Fall) Y 9992 T anSARE, 198bY, Tan ez al., 2000). More
densi ty-dependant quorum sensi ng systens that control

impeREYEn the nathogeniqity 1 e geruginesar e e ndlessni BewlaRd &y the

'. t R .pgs
a0 QAR MRy EpPE SRR Pl il Py HAIE AR
100 mady dfhebmengcompletiati sf dseseqeanbiapi afntbe ghendsaaft bathn ats.

36%.0f C. egans proteins.al so. hayv onol es..in.

FRiitee Goa oy tann B BigBufionin AR B e SR hicken
disea®] IRGBAESIAR MTHREady AVBGS Bf C! d18ah APRYeais sy, hatelkendl ek
to its wdespread use as a nodel for pathogenisis and

d
ip dumans)Baghyr e gk o9V anl e gase (it whighh 6 Hogeah kan BrogoyD ing
. e di . i -
b Slabop hafl IR (FRRAT TR P MolyTieb pefpenisi pod host
15 deftmngsiih hedans TKnczend Bivbank1090k; 1999b, and
Mahaj an-M kl os et al., 1999, describe the use of a
clinical isolate (strain PAl14) that also infects mce
Anehiat) op ldifként nByhanRing iBYOvRiEle PYdRWignos® Rdidiated RElRY of 7€
acteri a, su,bse%,uent apFI ication to C.__ el egans can
e have heg dgptitied o Jan if ¢, (1890 (PR andahaign-ldkies) ¢ .,
1995 deBGineWhd (e ofd difficll isOa% Sstral] PAR ASthatkdidd #nfBts mice and
mechani smi1s dependant only on the guor um sensi ng
20 planss. Sy vagingthe growth benditives offthaleicterifr sybseqesil applicaiionid €h

T e

dafd. eqhedast killing mechanism is dependant only on the Rhl quorum sensing

system. Moreover, the use of cell-free medium in which Ps. aerugingsa have been
appropriately grown, or heat killed extracts are equally effective as death is effected
25 by diffusible pyocyanin toxin. In contrast the slow killing mechanism is reliant on

both Las and Rhl systems and resuits in significant infection of the nematode gut. As

 death is probably a result of infiltration of the host by the bacteria, this assay provides

. the most useful nematode model for infection in animals. A third killing mechanism
has been described by Darby et al., (1999). Here the use of Ps. aeruginosa strain

30 " PAOI (a known human pathogen) grown in brain-heart infusion medium results in




25 by diffusible pyocyanin toxin. In contrast the slow
killing nmechanismis reliant on both Las andIlRfebruary 2007
syst ens ,f’and results in significant infection of the
nemat ode gut. As death is probably a result of

WO 20043441% r at i on of the host by the bacteri #CTIGH280348%52Y
provi des the nost useful nematode nodel for infection
inanimals. A third killg ng mechanism has been
descri bed by Darby et al., (1999). Here the use of Ps.
ae inosa strain 30 PAO1 (a known human pat hoge

wilysis 2 daafh 9fcGrelegant. uAP Svtbnibe Flot kg dessmbel %‘iﬁ%
3 PCT/ GB2003/ 003529 8
S it 200 L

al'ysis a C. elegans. As with the
slow kil ling described earlier, paralysis is both Las

and Rhl endant. Ther need
ThEF fasorbed 29 AERe SRS Aisrin oo FhiRe e Sane pdicBs EHREs
- and e ba‘%féﬁ_apédﬂeﬁ%rﬂﬂﬁzkQﬁé]&iulééfihbolﬁécgiﬁqiatﬂog@uﬁql B ietids
i nvol ved in pathogenicity by nethods. that g t have

that dy @ptshave jaduereer sideceffectsa g ate andikely ke bs eyaged, 5'6"%y
baogé?fal?x‘?ﬁl‘é%l? glia in the foreseeable future.
sumary o

Invention According to a first aspect
of the present i nvention, there is provi-ded a nethod

of sc ni,n popul ati on of nonocl onal anti bodi es
S“’Pmar%ﬁﬁg‘ﬁt“?‘%ﬂgﬂ eri al nonocl onal antibody, the nethod

Si gatin C a
Acc o 3 S AR of 4R e BnlIBU G HIR 1 BBk bt 8L fcping
pop@iati&r af mﬁ:ﬁfcmuﬁlamtll@dbd@ (ﬁbﬂé)m@ﬂbﬂggenal@cﬁ@plpml antibody) the method

.comfggﬂ%lcgru atin, ::1I ecul(fEl séitgctecp frpg Qel\érg\g_@xﬂlstmgoof gﬂﬂnosenne

lactone molecule of general formula:

O H
' N (CH,)n
O\J_kj/ T e |
O Formula I

G . ‘ '
N CH ' ‘
Oé/ W( 2)“ \(CHs) , Formula IT
o o | |

N (CHn ~_ o
| 0\5/ W (CHy) { Formula T
O OH | ' | |

wheren =010 12,




where n = 0 to 12, 13 February 2007 8a a peptide

t hi ol actone of deneral fornula (1V): O S 1XihFebtapg 2007
wher eXi sanyam noaci dandn= Ito 10; or Auto Inducer-2
(AI-2), HO OH 0 0 HOB," 8411CH3 HO O or Pro-Al-2
or a Cl1-Clo saturated or unsaturated carboxylic acid
daf 'cyaaéﬁ@omaaﬁ@@ffgenb@ Bimu@ @M3: to a carrier nolecule
~and using the conjugate so forned to identify a

nmonocl onal  anti bodygthat specifically binds to the
free soluble forqyﬁf the honoserine | actone, peptide
t hi ol act one, gAl-=270or Pro-Al-2 or a Cl.Co saturated or
unsat urateg carboxylic acid derivative thereof from

t he popul 4tion of| nonocl onal antibodies in the
presence conjlugat ed derivatives thereof.
Accordinqymg d- aspect of the present invention,
therei s provided a _nonoclonal antibody identified by
a nmethod as defined above for use in nedicine.

A divng akga&gﬁ@écﬁﬁaﬁr?ﬁ’%cf QOfg-t he present invention,
there 1s provided the use o% a monocl onal anti body
identified jay a method as defined above in the

prepar ati qn of di cament for the treatnent of a
baggg}’ﬁ’aﬂna}“fﬁ'é)’c(%lgﬁr 13 February 2007 8b According to
a fourth aspect of the prz_iﬁnt i(gventi on, there is
provi ded the use of a-.nol Irge/ Bl ected fromthe

group consisting of a honpserigie | actone nol ecul e of
general fornul a: o~ o

to a carrier molecule and using the conjugate so formed to identify a monoclonal
antibody that specifically binds to the free soluble form of the homoserine lactone,
peptide thiolactone, AL-2 or Pro-Al-2 or a C1.Cyy saturated or unsaturated carboxylic
acid derivative thereof from the population of monoclonal antibodies in the presence

of conjugated derivatives thereof.

- According -to-a- second- aspect- of - the- present invention, there is provided a monoclonal . . . f':_

antibody identified by a method as defined above for use in medicine.

~According to a third aspect of the present invention, there is provided the use of a monoclonal
antibbdy identified by a method as defined above in the preparation of a medicament for the

treatment of a bacterial infection. -




O ON(CH2)n (CH) O Fornmulal OON (CH2)n \(CH3)
Formula Il OOO ON(CH2)n (CH3) Formnul a | I1B Fetuakyt 2007
where n = 0 to 12, a peptide thiolactone of general '
formula (1V): O S [XL CXXXX where Xis any anino acid
and n =1 to 10; or Auto Iggucer-Z (AI-2), 13
February 2007 8c HOOH ~B OOHOB' .,1CH3 HOO
or Pro-Al-2 or a -G o saturated or unsaturated
AccBRERS Y eb e *)Q:tt s é.f%gén}’%v&f%{%{l,etﬁ&e is'i)(P% d i &Fek Qnolecule
screen a poputfation nonocl onal "ant’i bodi es 1 n order
seletted from thd grgupeconsistinglobmhdmoserine lactone molecule of general formula:

) ,
N CH)n
0\5/ D R
O

Formula 1

O .
, N
o Ob/ W(CHQ)n \(Cﬁa) Formula II
| O O

O

_N (CH,)n
Q i (CH,) Formula III

O OH

wheren=0to 12,

a peptide thiolactone of general formula (IV):

s 7

0O

[XI, CxXxxx

~where X is any amino acid and'n =1 to 10;

e OE Auto Inducer-2 (AL2), e




anti body that specifically binds to the free soluble
formof said nolecule in the presence of conjlB@abredry 2007
derivatives ‘thereof. According to a fifth aspect of

the present invention, there is provided a nonocl onal
anti body to a nol ecul e selected fromthe group

consi sting of a honpserineskact one nol ecul e of gener al
formula: O ON (CH)n ~(( CH OFornmulal ON
(CH2)n (CH3) Fornmula 11 OOON,,rj(CHz)n O (CH3)
Formula Il O OHwhere n =0 to 12, 13 February 2007
8d a peptide thiolactone oHQen Qi formula (1V): O
[ XJ cxxxx where Xis any am no @2' d and n =1 to 10; or
Auto | nducer-2 (Al -2), HQ 8.0 HOL"- ,IICH HO O
or Pro-Al-2 or a Cl-Cl O satunate¢ or unsaturat ed

" carboxylic acid derivati VOt nfu(;HBIO CH

W O
_HO

or Pro-Al-2 or a C;-Cyg saturated or unsaturated carboxylic acid derivative thereof

to screen a population of monoclonal antibodies in order to identify 2 monoclonal
antibody that specifically binds to the free soluble form of said molecule in the

presence of conjugated derivatives thereof.

According to a fifth aspect of the present invention, there is provided a monoclonal antibody
to a molecule selected from the group consisting of a homoserine lactone molecule of general

formula:

N (CH,)n
T e
O .

Formula I
Formula II
O
- N (CHYN e
Q E (CHy) Formula IIf
O  OH : '

- wheren = 0w 12,




O CH 3 wherein said anti body specifically binds to the
free soluble formof the nolecule in the pressFebruafy 2007
~conjugated derivatives thereof. 13 February 2007 8e
According. to a sixth aspect of the present invention,
there is provided a pharnmacd@tical conposition
conprising an anti body as defined in the fifth aspect.
According to a seventh aspect of the present

invention, there is provided a kit of parts

conprising an anti body as defined in the fifth aspect
provided in unit dosage formand instructions for
useapefgticbmmgtoheoﬂger@'taufﬂ&mﬁéaﬁ@t of the present
invention, there is provided a nonoclonal antibody as
defined in the fifth aspect for use in nedicine.
According to a ninth{gspect of the present invention,
there is provided t?e use of a nonoclonal antibody as
defined in the fif aspect for use in the preparation
~of a medicanegnt for the treatnment of bacterial

infection ¢ inmmuno-suppression caused by bacteri al
i nfection. ccording to a tenth aspect of the present
invention{ h j\s provided a nonocl onal antibody to
a nol ecul e st fromthe group consisting of a

honoseri ne | actone nol ecul e of general formula: O O
N( O%(; Formula | O N(CCHZ)n N(CH) Formula I
3 O%%S(I%%%E%nr?af%“%ﬁbrmg%ill O OH where n =0 to
12,

or Auto Inducer-2 (AI-2),

Wwherein said antibody specifically binds to the free soluble form of the molecule in

.. the presence of conjugated deriVatives. thETEOF. « .- v s oo e o




13 February 2007 8f a peptide thiolactone of general

formula (1V): O S [X} CXXXX where Xi s any anBmebmaiyd007

and n =i to 10; or Auto Inducer-2 (Al-2), HOOH 0 O
HM1,- MCH3 HO O or Pro-Al-2 or a G -Clo saturated or
unsat urated carboxylic aged derivative thereof HO OH
O CH3 wherein said antibody specifically binds to the
ee. sol u r
Acoohf (S Grr F B kB TR, Tkl LROGE! SSRAERL Rl
compo&tlmbtmmahg en imtibody aweieﬁm mth@ﬁlﬁhﬂmq the steps of:
(1) screening a phage display |ibrary of nonoclonal
anti bodi es using said nolecule conjugated to a
Accoaxhng ien sawithcaspect of e ppsénd ieviehtjony éA@SQ: isepmvided 8 ditgof parts
comqgn ST aab%%nglgﬁc%y %fé Q& ”ﬁhx% Rﬂ?g%’j% %Q%Ié'égna' ol BlieEY%a fdn and
instrucasmrfeﬁmng said I|brary. 13 February 2007 89
According to an el eventh aspect of the present
invention, there is provided a single chain antibod
Acco(rangxb@ aff rei@hthEasped| of thé prreent GaveBtionesy B, piagided @rmeggrfnal

-41168, NCI MB-41169
antlb @%ﬂlﬁf%@sﬁgﬁ%e Ihgl Sclosed herein are

rret hods for controlling the virul ence of human, ani nal
3 PLDOPRR L e R B [Pl a%st §€ monoclonal
e B P SERRL SN S e AR a5 o
antibody as deﬁned in the fifth aspect for use in the preparation of a medicament for the

treatment of bacterial infection or immuno-suppression caused by bacterial infection.

According to a tenth aspect of the present invention, there is provided a monoclonal antibody

to a molecule selected from the group consisting of a homoserine lactone molecule of general

i

formula:
0
N (CH,)n
O& T e
| O : ' ‘FormulaI
o)
N CH,)n
Q \_H/\_[(( 2 S (CHy) Formula II
4 4 :
“Foimila T ]

. wheren=0to 12, _




bacterial cell signalling nolecules. Wereas other
treatnments are restricted to a particul ar palhb&ganamgr2607
group of pathogens, or to specific aspects of
bacterial . virulence, bactegial virulence in genera
i s disclosed herein. Disclosed further is an anti body
to a lactone or |actone-derived signal nol ecul e
~secreted by bacteria. Antibodies as disclosed can be
pot Btigs dhiokistonp of gensralformprlalénal  ant i bodi es.
Pol ycl onal anti bodi es can be raised by stinulating
their production in a suitable animal host (e.g. a
mouse, rat, guinea pig rabbit, sheep, chicken, goat

. or nonkey) when thesdntigen is injected into the
animal . If neébssar§aan adj uvant may be adm ni stered
t oget her wi the antigen. The anti bodi es can then be

purified b virtug¢ of their binding to antigen or as

~described fuN her bel ow. Monocl onal antibodies can be

.produced fP&Amdwxkdomas. These can be formed by

fusing nyeloma cells and B-Iynphocyte cells which
produce the desired antibody in order to form an

i tiere X is anghidd R%d sk & 1 & fghe wel | known Kohler &

Ml stein technique (Nature 256 52-55 (1975)).

Techni ques for produci ng nonocl onal and pol ycl ona

a@&@Q@ghﬁﬁc&piengind to a particular protein ate now
devel o

wel | ped“in"the art. They are discussed in
standard 13 February 2007 WD 2004/014423

PCT/ GB2003/ 003529 9 i | ogy_t ext books, for exanple
in Roitt et al, Imunol ogy'se edition (1989),
Churchi Il Livingstone, Londop. In addition to whole

anti bodi es, derivatives thgreofywhich are capable of
binding to antigen are digcloged. Thus disclosed are
anti body fragments and HYnt) ‘¢ (ddpstructs. Exanpl es
of antibody fragments and syntpetic constructs are

gi ven by Dougal | et alHOn' eéch 12 372-379
(Septenber 1994). Antibody fragnments include, for
exagpliszabkfF(ab)Z and Fv fragnments (see Roitt et a
[ 8uBroafp)-2 ove Gr@gerntsedarudguimed §4 i
synthetic construct known as gmgll%délggx%ﬁaa?ﬁp % gg?—%ﬁe‘)f
nol ecul e. This can include a peptide |inker covalently
joining Vn and VL regi di® whi cit/contribute to the
stability of the nol ecul e. “pi osed herein are al so
singl e chain antibodi es or /sc S.OH

0

whierein said antibody specifically binds to the free soluble form of the molecule in
the presence of conjugated derivatives thereof, in which said antibody is obtainable by
~ amethod comprising the steps of: ..
(1) screening a phage .display library of mdnoclona[ antibodies using said
molecule conjugated to a carrier molecule,
(2) optionally re-screening said library. |
3 screening a ph‘age display 'library with free dncoﬁjtigat_cd molecule,
(4)  optionally rescreening said library. | |




O her synthetic constructs can include CDR pepti des.

These can be synthetic peptides 15 conpri sing3 &abrugar2007

bi ndi ng determ nants. Pepti,de m nmetics may al so be

used. These nolecul es am G€ual | y confonnationally
Accoiig! tb Ghedleverith et 61 the) preshtit Ghvenlioh, GhekdB protidedCd single @hain

a5ty Bt el Grgy APy TR A Pcn T apned of Nes.
41 1€hH NOREB 168 INSIMIBes]. 1 6T AdSNCIMIB-4¢ Kaipdpestiviigmani sed (or
~primatised) antibodies or derivatives thereof are

di scl osed herein. An exanple of a 20 humani zed
anti body is an anti body havi ng human franewor k

Dis¢lesgdl bersin atsupethads ﬁﬁFOHtWﬁB’éﬁ%‘ﬁi%PeeOfrhé% ns. Synthetic
mﬁ&i'&ﬁ{l gi%@]f p;atlTB iR Rria B lrég%ﬁa_ﬁgg hiRCaxkeR SelRMiRbhcBhtRGions of

~ cova nked nol ety Wwhi can provide the
bacteritlecall sigmilling molvoulelesiWhestas herplapatpents, agggsiicissh 19 &
antigen binding For e le th ..y Rf baterial
paricy |Paplé’.g§‘? 9% %g?pe faﬁ?ﬁ]g’%F%sbe‘fr, E’sgﬁeﬁﬂ%s g %i lor escent
virulence, daeterdat vindenct alyehgralds diaclo@® heyhiar maceutical ly active
agent. In order to generate anti-bacterial signal
nol ecul e antibodies, it is preferable to conjugate
Lhe.target nol ecul r ' i LM Ak L VGeulk Qedriid b
N B e
bactstingl e conj ugat ed speci es can be al so used. Bacteri al
30 signal nolecules, in general, are too small to

stinulate an i mune response in-vivo, or to be used
Antibbdiecds|disclasedaaspupotyslonsl 2afibadips 9T f or t he sel ection of

- high affinity antibodies_ fromanti bpg%/ I i%%{'.es.th.
monogiepdcantibadies. Helyclopali antivediesicrs berigised Y almg their
' i - %ﬁ@é{y%&,h , chicken,
pm@%%@%b %é?gﬁgﬁ%%%?%éﬁ’ }e@ er eal‘g ter r ef?%pr ?el?j c? 0
goaBber rankey)odnh fheiantigears injetted nto jte anfrealp Kerfceqspasyjan adjuvant
_.enbaodi, ment usi a,repertoir Librar fir Stieadg
o e g Sebido i 7 AteRh Taf PRty dan Henll'aBlited by
virtst JFitREPENARY to ARk gel OF e Gesaitsen fantied below! Monsderfahasibodies
- filanmentous bacteriophage. Any other syste

. can b provigce dront hybridaasc {Lhese cn be fergef ib_M fosigapy : h%hf‘ A
| - B—l)ﬁ[alhh%&eg(r:%lf Q{hhcéepggcgltggﬂﬁ deSis @%b&ﬁ%'&&? & £ antiftfnortal

Invention.” I'n alternative
cell GBOCTHE G the Sell Naowi T ehter] &-Mjisteinf tecknigho gure A560%2-55
- selected froma panel of antibody séecreting hybridoma
(198 | 1ines generated froman animal imunised wth an
antigen conjugate. For the purposes of a general
illustration the exanple of a |I|ibrary of antipo

ry of antibody
Techiiquts rfgr pradecinginspbelgmali apd psiyelpnab antitiodiee gvhigh) bingdo 2
pam%ﬁleaxq pro%egn are now well developed in the art. They are discussed in standard




A conj ugate conprising an antigen coupled to a
suitable carrier nolecule, which can be a pr &3 Eebrpary 2007
wo 200@RPfd e or any natural or synthetic conpgrpgsos ozso 3529,

material (referred to hereafter as " conjugate- 13

i mobi lised onto a suitaple solid support such as an

"inmunot ube' or mcrotitre plate, and the uncoated

surface bl ocked with a non 15 specific bl ocki ng agent
mﬁ%iog‘}&eﬁ%cﬁ@ i’ éﬁsn{ﬁféwﬁ Rloitt DUl BRlB0fRPkstoRd edition (1989),

nol ecul es can include, but are not Ilmted to
ChprehitldiivingstomeH.oadotbovi ne serum al bumi n (BSA), Keyhol e

Li npet Haenocyanin (KLH), Bovine Thyroglobulin (TG,

Oval bum n (Ova), or non- proteins such as biotin. The
In sdaitymrte sihbleGhiilidiesn dedhetisaltbatdf whidhfard tupaldo of bigding to antigen

atltb nmobi | i sabl e in sone way and
areﬂgfﬁf%nﬁﬁ ‘quoéﬁd?rga?t%p 20 enough to elicit an
RS Qonsfiubts. bmmpets Jfi dhtﬁtr)]odyeﬁdgefl : chits oagnd synthetic
e library

d @

speC|f|c inding pairs (sbp's)

congisysty @g giyen tbmdgmqﬁmn dlsiag T @mj ' e B85 (etetmbet 4994
e I

An{l:lgfl:(]l %&E]&Iﬁ%ﬁ)?ﬁld% .f&'% Lxﬁlﬂe,sfgg @eéglggf?gl Sg&gﬁb b Boitt et al
[sugra))j Rydfrgnens cae bo wedifiey ta @m:duce mgmheummq lmPWag?e a

that remain bound are eluted, for Xﬁﬂﬁle m%}ﬁﬁ%gg Vi and
single phpimRy (3eF'0 molserlsr Thisicaminelds ep hEgag™ pe v
Vi, §f%kdﬁg Wfbhtcgntﬁﬁﬁte & B RAHTIFPT tREImolcR@E0Ver @isclosed herein are also

ageparticles are then infected into a suitable host

mmd¢g®m1@ﬁ$mhﬂgﬂs%ﬂwcoll bacteria, and cultured to

anplify nunbers of each sel ect ed nmenber and so

generate a second “enriched library. The process is

Sﬂqthrﬁ SPEALE %ts %&ﬂ ﬁgluhﬁ?eDﬁ btﬁﬁ? OrilebdadbY sfrfthetid petidest

age- an 'bodi e

COWE@BRI@G bingiing %e&eﬁ'am-c Ptfffsv{l&%g?seﬁﬂw %g%ﬁ?h\ﬁﬁt fe‘l"%en
moﬂ%l dsefeU um;@%{g.gfs o eﬂﬁ@ﬁ%&a@&ab’mﬁ&i{é @ﬁg@%ﬂ&om iHe

|t|on rou med asS required, the
) s&usteteemfta GBRrimp: arkwhich ug:llmibtaaum—mfomcti\@\ﬁéﬂﬁrd@m eSynthytic

& cong c&s a(fso can cluggm%cr S8l %{S’hﬁg t{)p&a&%ﬁeehtrn%ﬁk@(ort he

are sel ected againsf antigen
pnmmtrspd)gmtlbﬁxeaer dimerainvebdtd;rqofwﬂaub#eﬂ heltsm ng i ni tAmkfample of a

' Con ga and al na o
20 . ? lg)f&’f of eadh E‘beo Sﬁe]%ﬂ%ﬂ rou é%%% u”rﬁ’g“’ aggt rodent

hy;ﬁhanﬂilmtregoﬂsy Synmaduatcmmyumt@naalscolmnlmdan miecﬁlp%e:ompﬂsmg a

oGPl Boiesf b EER p%é""SACL*E? ™S F el et tim

for .sbp menbers with her affinjity for. the houn
some propstty i additi %ﬂ%ﬁ%bﬂ@ﬂl&ge XaRplp the motety Moy be

a ldb@l]["? g% i spicsn JI t&chTﬁoﬁeﬂtﬁU?&G&t Sy Wnidadtive Natel)e8e a

nare in
25  phammacentically active agent.

In order to generate anti-bacterial signal molecule antibodies, it is preferable to

' ""ééhj’iig’alié’ thetarget molecule, or a suitable derivative, fo two different carier

_ molecules (proteins), though a single conjugated species can be also used. Bactenal-
30  signal molecules, in general, are too sinall to stimulate an immune response in-vivo,or

| to be used directly as a sGurce of antigen for the selection of high affinity antibodies

from antibody Tibrasies. Selection of antibodies specific for the cell signalling
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into E. coli cells for anplification and re-sel ection,

and t hose renmi ning bound to the 10 i nmobi | i s&€¥Febraary 2007

antigen discarded. Alternatively, but |ess preferably,
anti bodies binding to conjugate nmay_be el uted eg.

|
| woz@ﬁ/{)ﬁqsow pH. I ndividual (rmonoclonal) phaBelERYRNDIRY o

each round of selection are screened for desired

bi ndi ng characteristics.10his can be perforned by a
variety of nethods that 15 w | be famliar to those
wth o d|n k||| in the. a

eread rI) gr& @I qlg in preferred

IOISEHP r BRI, gr “i ull Ry SBEETY eten STHE s sﬁ‘ﬁ

eﬁx@ﬂixﬁ&ﬁ Qisfl %f@&’t@ﬂﬁ%@&f R dndehlef of EpREiVio®indinghiead
sa e

I mmuno- Sor bant lection criteria will_include

(sbple f@rbemanmy: 3 bb@rmel ansibediet displaer | op We sapeerol dgamentous
b%cgéﬁféglll gf: gﬁtn@] d@??rvg Fl@gltédt gg%}/v fbr tﬂﬁgse%r'égtfﬁgélf%eé?ﬁc receptors
fremtmlchm‘p iof reoéptors és dlsoapplidable, forahet mbthdtﬂse(ﬁ thei presenignvention.

o ety mpediieds e mape sl Srgs e BB sl e a

paRPEr anﬁ!ilﬂiy%ﬁc voR@nd da11\ihesen&48d Frpm ahhbisnal femunised
ant| bodi es coul d be used for admnisterin

withtah entigen icpnjugals- o5 therpynoses 044 senciy #B@Fﬁttonghe Femplpof &
d I d
HpEAAR A Tyodh Rk 3l ARIAS b pReAtaASaR B ubALl BOUL
of HSLs in patients and so predict the patient's
infection status. |n embodj nents a C
AfEnREHE EPEBTERE i PSRBT o Spree e Pt T
b0k pmeélﬁ £HMG 8t 8F Mifurd oriSlmtiaie campatintl db hetegial fréferted to
nmol ecul e. further alternatlvelsth %eneratl nof

herpafier @® n@nmaﬂe-h ) ﬁe@ﬂfquwcawt&ﬁu SHERDIG FugRt seh 49 an
19' Bfug P:E&?n Els d el GlcodtdtP sﬁ%&@%ldcﬁced $ith 2 non-

_ erale e taken to r ce
spamﬁm’mdxgkmgcagem sadh as@sed milk QO\&dﬂII Buithibtesconfugate akempeecapy

S SO LRSS LR S
H@élﬁoc?@ﬁlﬂ A ,BWRhe Th LG TTORVORAGBERAR), b2 non-

ant i bo scaffol d. O her met hods I i cabl e
PrAtgins p |%§d@0tmre hed@ﬂflfFﬁt’éCéll"FdW B ssieeoh P eTequggate
ofolch® HF%;}’M il BE Nmh{dGi2dHd B0 e 99 aﬁ@%ﬁiﬂﬁﬁﬁﬁk‘dﬁéﬂ is large

renoval of these e.qg. y site- |rected nmut agenesi s
etabeh toehicitias &banong resgonsea f urt her  enbodi ment t he

anti body can be engineered to include constant regions

fromdifferent 5 classes of human i nmunogl obulin (1gG

A BReryOF first nRAberB 0P SPCIEE bRding priRO(sep’ StthdBistyry’) is applied to

the immobilised conjugate and incubated for sufficient time for sbp members
recognising conjugate-1 to bind. Phage not recognising the conjugate are removed by
stringent washing, Phage that remain bound are eluted, for example with tri-

ethylamine or other suitable reagent, into a buffer solution to restore neutral pH.

_Recovered phage particles are then infected into a suitable host organism, 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

cargier protein (conjugate-2).
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nol ecule in animal cells. In particular these

approaches are desirable where the antibodi es3 Betguirg 2007

be used therapeutically For the present invention, the
anti body may be nonocl onal or polyclonal. The 10

WO 2N G es may be human or hunani sed, or PEIEBP3A03RP <

/ diagnostic applications nmay be from other species.
Anti body fragments or deilvatives, such as Fab,
F(ab').sup.2 (also witten as F(ab')2), Fv, or scFv,

may be used, as may single-chain antibodies, .(s
AGORV S % PETIRH AFORGR e 3P SO TRCEeRaRpine Alere 1o

' fi(vgg&rbr_gé)i\%'u?n go@ ‘thos® %F;Z bmbdR FBdognisMNHRE Bred Fhiud Qfl iiRSantigen.

or exanpl'e a single "domain anti body, or
Phageiaposjecteidlagain® antigeylcenjugatasi a3 dassribesepretioushi pgng initially

coFSRER L i FRRORabBrER. (RE SRR AW subsequent

ARt | Bt rphkgeCare @lutddoly rephatide withi aredliudon ofafieebentigen, or
designed to m m ¢ the bindj activity. aof antibodies
aptipep L RSASCHE BRI R AP G Mt o oy BE R e
- fc.‘:zrg:Bﬂ) Behived witheniBieh Sirnfy &r (6Ebduma FGAAA thé ShiFeh BLdiksBGiate

After the preparation of a suitable antibody, it
ey thi éminebilisaderdniveate u These phiagsyelad wigh fres aglageg| are infected

iy B FrEATS o Pt o R0k, B4 50 WRing ot o e

jriaimobilissdeantigels disCadad. Spitemativddy, dout Itsalmefertrblyy alPraptodies

). .General ly suitabl e techniques include peptide

(1988)). .
‘byding i¢ conjygatermpayheelpted seuHsIoV B c or RP- HPLC,

purification on Protein A or Protein G colums, or
conbi nations 25 of these techni ques. Reconbi nant

Tudiifusd @inesoctoan) peagp clopes ke gedoiodachef selsciiqmatiel sfrepned for
met hod and. . e Nels ecifici i r
A Biing WA Crli Lo RORdibd Yy, K Vel B SEREM i
mﬁﬂ;%a)f&nﬂm to t]ilhsa \kriia:h: budimerys skdlh dd _thgcdre ﬁqi»elading}on brequivements,
. npseri ne Nl ecu r a ti thio ct

inFBIE e EHRIRD TR SR TB108 ﬂé%ﬁ??@‘dgéﬁsﬁgg‘ézygw
1408 TRuheSHbhR &ﬁ%@?tﬁﬁc{ié@éﬁ%ﬁhﬁ will BidRdd SheF@IANYAS Bind
2007 WD 2004/ 014423 PCT/ GB2003/ 003529 13- consi stin

poferentially (CHR) freeolubladpror of thel antigen i the presence of conjugate

derjvatives.

In the preferred embodiment of the invention, antibodies will be generated from a

" naive human antibody phage display library (McCafferty et al., Nature 348: 552-554,

1990; and as described in WO 92/01047). Thus the antibodies could be used for
administering to patients in addition to use as diagnostic or dialysis reagents. In a
diagnostic assay the antibody could be used to determine the presence and

concentration of HSLs in patients and so predict the patient’s infection status. In

.. other embodiments 2 library can be constructed from an animal pre-immunised with

one or more conjugates of a HSL and a suvitable carrier molecule. A further
alternative is the generation of hybridoma 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
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0 O NCHZ)n (CH3) Formula Il 000 ~0"™/(CHZ)n
(CH3) Formula Il 0 ~O'H where n =
Compounds of general formula | can be described as

acyl - honoseri ne | actone nol ecul es. Conpounds of
np
woz%g

#231 formula Il can be described as FCT/GB2003/003529
3-oxo- honoserine |actones. Conpounds of general
formula Il can be described as 3-hydroxy- honoserine

| actones. 10 Preferred honpserine | actone nol ecul es
for geperal fornmula | are N-butanol y-L-. honpserjne
alptg?efhg APl §aEPl- n E’“&if fetpetfe GRRlRpPe L-“ﬂnE nﬁghlﬁ? nibe
ideficaitn Of Phibatial WhRNSephtopes Bvialdl the antibody, and the subsequent
I t-tetradecanoyl - L- horoserine | actone (tDI;IL)) where n =
repgpval ¢fr thesererse by ardiegtedhmutagenesim édenignanispiden)f dp a further

2 or . . . .
oBERTRE G et Bkt &t ooy peigns from iyt
clasels Of Hundn dxodagiebatio yigls; IdA, bonase piodeded et o mdole@dibddy

oSS e ! B bedlorREer e L act ong. Bl S5l e

alkHodids RrY & sBuiharapethitally honoserine | actone (HBHL)
where n = 0. 20 In general the bacterial HSLs can be

further subdivided into two classes: i) long chain

RECHRED PBgtF, SRCRRT 189 bt S o

antitoflies ey bs hmearcdrdmemsist, odfdr dialfisisl/ ek apnestiR applications exgay

and cause 13 Febr.uayy. 2007 2004/ 014423 .

DTS SR 60 SBORY e AL AP HBSE 3 B BN U2
(A5 whGasCRE 1), ™! 6 b&f&?nﬁ% e ubdl, b thalR sheRhak UALbEBRREe
product known as LAS and short chain nol écules to the
(RAD) icbteeidpscribrsintyl Hytien et al. (nt. Rev. Immunol. 10: 195-217, 1993),

domain antibodies (dAbs), for example a single domain antibody, or antibody-like

~single domain antigen-binding receptors. In addition to antibodies, antibody

fragments and immunoglobulin-like molecules, peptidomimetics or non-peptide
mimetics can be designed to mimic the binding activity of antibodies in preventing or

modulating bacterial infection by inhibiting the binding of cell-signalling molecules.

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)). Generally suitable techniques include peptide or protein affinity columns,
HPLC or RP-HPLC, purification on Protein A or Protein G colummns, or combinations
of these techniques. Recombinant antibodies can be prepared according to standard

methods, and assayed for specificity using procedures generally available, including

..ELISA, ABC, dot-blot assays etc.

The lactone signal molecule may be a homoserine molecule, or a peptide thiolactone

molecule,

- The homoserine lactone molecule can have a general formula selected from the group

0 to 12. 13HFebruary 2007
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5 The peptide thiolactone can have a general formula

(1V) as follows: 0 S cxxxx where X is any &khFewauary 2007

acid and n =1 to 10. In the above, and throughout this
speC|f|cat|on the am no acid residues are designated

WO 2040423t he usual | UPAC single |etter nomeRelabypEssthe

single letter designations may be correlated with the
classical three letter deld gnations of am no acid
residues as follows: A=Ala GGAy M:=Met S=Ser C=Cys
H=Hi s NzAsn T=Thr 15 D=Asp I=lIle P=Pro V=Val E = Qu
RUSSHNEOy = g n w= Trp F=Phe L=Leu R=Arg Y=Tyr
Pr(}Eferred pepti de thiol actone nol ecul es may have the
| oy ng str&@ res: 20 0 S YSTCDFIM YINCDFLL 30 G
YOTCYFI M 13 Febguany, 007 WO
/01 423 PCT/ B2 O§/ 003529 15 A grovvl ng nunber of
bacterial species are being found to comunicate
between cells 5 using a variety of small signal
ecul es. Gram negative bacteria predom nantly use
N-facyl honoserine | actones (Table 1). The latter are a
N @uHa)ﬂ&dw t share a co n noseri ne
ac onehri ng structur& and vary in ro gth and
structuPe of a side chain (Figure la). There are
three classes within the group, the acyl -honoserine
| agt ones, the 3-oxo-honoserine | actones and the
3- ydroxy honDserl ne | actones. A

0 \l'r\'/ Hy) \(CHs) | Formula III

wheren=0to 12.

Compounds of gemeral formula I can be described as acyl-homoserine lactone
molecules. Compounds of general formula II can be described as 3-oxo-homoserine
lactones. Compounds of general formula Il can be described as 3-hydroxy-

homoserine lactones.

Preferred homoserine lactone molecules for general formula I are N-butanoly-L-

~ homoserine lactone (BHL) where n = 0, N-dodecanoyl-L-homoserine lactone (ADHL)

where n = 8 and n-tetradecanoyl-L-homoserine lactone (fDHL) where n = 10,
Preferred homoserine lactone molecules for general formula II are N-(-3-
oxohexanoyl)-L-homoserine lactone (OHHL) where n = 2 and N-(-3-oxododecanoyl)-

L-homoserine lactone (OdDHL) where n = 8. Preferred homoserine lactone

molecules for general formu]a HI are N ( 3 hydroxybutanoyl)-bhomosenne lactone .r

(HBHL) where n=0.

In general the bacterial HSLs can be further subdivided into two classes: i) long chain
molecules (10-12 carbons) and ii) short chain molecules (4-8 carbons). In

Pseudomonas sp these different size classes bind to diffcrent R molecules and cause
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10 single species can produce and respond to nenbers

of nmore than one class. The | actone-derived silgFabruary 2007

nol ecul e nay be a furanosyl borate diester, for
exanpl e, Autol nducer-2 or Al-2, Pro-Al-2 or a

WO 248HBUAR. 2_r eactive hapten (Figure ib). MaRGT/GH}043q03529
negati ve and grain positive organisns such as Vibria
harveyi and Bacillus 15 &éthracis produce a second
signal nolecule, Al-2, that is derived fromthe sane

S- Adenosyl net hi oni ne. source as h seripel,act ,
afrheaL s SPHENS SeloTE hiER el Bipdo PR oot
gbfAGHaHE trolilay L 1aBAhd Mort2hiif nidldetley R tBeR D aedies i al
signal nol ecule, being produced and recogni sed by and
hpmelgewes virul ence in a wide variety of species. 20
HO, OH Auto Inducer-2 (Al-2) B OOO HO'” 7iiCHa O
HO 30 Al-2 can be described as

The Beptiidb jdslactone4ampivi yilgeRral fonke (BV)daefollews: A

| act one-derived signal nolecule can also be a
derivative of 4,8 di hydroxy-2,3- 35 pentanedi one (DPD)
“which cyclize aturally to form Pro-Al-2, which

reacts I[ly with boric acid to formAI-2 (Figure
I b). Prd-Al-2[can be described as 2, 4-
di hydr t hyl -furan-3-one. Pro-Al-2 can be

derivatised as shown in Figure Ib at the 4-nethyl

posi t il €¥X¥¥d a heptanoic acid moeity to forma
Pro-Al -2 reactive 13 February 2007 WD 2004/014423
PCT/ GB2003/ 003529 16 hapten. Other derivatives nay
whiersdX isroy awmogeifend 8ErldPdBt chain or branched,
saturated or unsaturated Cl-Cl0 carboxylic acid

noi eti es, such as nethanoic, ethanoic, propanoic,

Tip ehiatabowai, and theghimi this spegificatian, the apdn@anid tesidues rreendsisignased

b?r %?eaurégzlﬂ C[U%,glcdsingie ietter ggrgenéfafu%e. 1q'h9s_i|ngle letier designations may be

correlated with the classical three letter designations of amino acid residues as follows:-

 A=Ala G=Gly M=Met S=Ser
C=Cys H=His N=Asn T=Thr
D=Asp I=Ile P=Pro V=Val
E=Glu K=Lys Q=Gln W=Tp
F=Phe L=Len R=Arg Y=Tyr

Preferred peptide thiolactone molecules may have the following structures:

: 0]
/0 / .
YS'IgCDFIM YINCDFLL

aoLl

GVNACSSIF - YSTCYFIM
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OCHa HO Pro Al-2 reactive hapten 20 OH OO OH 30

Gram positive bacteria such as Staphyl ococcuslabieleusry 2007

use short peptides (Figure Ic) (Mayville et at, 1999).
cells use the nol ecul es as a neans of deternlnlng

he
WOZ?OF@I“PocaI cell density, such that in cobfdi/tPp00dT2e

| ow cell density the concentration of signal nolecule
is correspondingly low. [A high cell densities the

| ocal signal nolecule concentration is high. Wen
this concentration reaches a threshold level it 35

i nduces the transcription of genes involved in

virul ence and the onset of a disease state in the
host, Thethi ol actone derivati sedpepti de signa

" nmol ecul es, used by Staphyl ococcus spp. have

@%%L gQﬁﬁibmbaf%&ﬂaa@ gﬂec{eya@%ﬁ $ound RGN QR aenpéeﬁ\eelﬁe

acteria wt I nf orrralon about their | ocal
uginp a|vatiéty af sheallssigngl molgeulesh &yraminsgative bacgertapresioppranty use

]\)S%qrg? %fng%g%ﬁegﬁcg%ﬁse @{al?le&?u'&‘ﬁeﬁ%ﬁ%)%lreoang:hllppgoftcgmgbljt{dg Ehecl%hare

aldlominton Gloinostding laytohSrisgitiictubedndaary ik hie: Idngiik &mdesmlcture ofa
siructuyral Ie nts of th t|de wtht
S’cqt? icg 15% ?gPﬁﬁafﬁFque ﬁﬁ‘?%? &“H’& the oV rﬁlifea‘ﬁyhh%’il%%‘?ne

18408 LD Sx o-HdtRostthe lifctbiRR aH@ ¥ RRRAfoxy RS R3HE: Gdehdis A
PCT/ GB2003/ 003529 17 nodifi ed N-term nus acts as the

- sigiglgrsp¢cigs ganprodusg endueepond taanernlass ¢fonwse trpprsdisen in the

sub-group that synthesised it, but only in conjunction
wth the CGtermnus, which is also required. The
Tihe é&ﬁﬁiﬁdc@'fcd&ghﬂlmaiuﬁfhn@ﬁbé b G@aeyiHorad tdigsterd) €or example,

Siseester AL By et Bishak brrPle BT rspe Doty
g?ﬂn?(ﬁeétﬁ/@ %n@tgfa%l BoditiR! ofghrRSHiC Gitkh| ats Vz?o—nb‘%aﬁeytf ond Qﬁﬁllus

hat an anti body that recogni ses t erm nus of
atzﬂvéaom Rypdice gesprond élgndrmfﬂeﬁu%@e A2y thay ISdiegpq:ch?gmtthfe same S-
A%eﬁc%&ffﬂe%(?mx?ey b8y !<s ﬂgm})%epnegﬁetgﬁgsd an(W)Ikulis t%ftLg g;ecélytgll PuxP
suppress Vi rullence
(Pighde d)li less dbughh dikelp e eAllt2 isny anivireal bﬁ&ynﬂrwgnef arokeciie,

[31%1(; %%%uce%al fc’egog,%psec? gl ; (?ﬁndl.ﬂ:‘rese\%l?u etngg lnl%ledQ sanety of species.
Anto Inducer-2 (AI-2) o’ o
HO!HUHICH3
W O
HO

AI-2 can be described as 2,3-dihydroxy-4-methyl-3,4-borate diester.

A lactone-derived signal molecule can also be a derivative of 4,5-dihydroxy-2,3-

pentanedione (DPD) which cyclizes natvrally to form Pro-Al-2, which reacts
naturally with boric acid to form AI-2 (Figure 1b). Pro-Al-2 can be described as 2,4-
dihydroxy-4-methyl-furan-3-one. Pro-Al-2 can be derivatised as shown in Figure 1b
at the 4-methyl position to add a heptanoic acid moeity to form a Pro-Al-2 reactive




t hi ol act one nol ecul e as descri bed above or a

structural elenment thereof, for exanple 10 th&February2007

pepti de sequence or the thiolactone noiety. In certain

referred enbodi nents of the invention, the antibodies

WO 2818 Ahs, in particul ar scAbs that ar ePEBEBRIAEWITP om

E. coli clones designated as XLi-Blue G3115, G3B12,

&GB& and/ or G3143. The cl®nes have been deposited at

NCI MB, Aberdeen, 15 UK on 18 March 2003 under the

ternms_of The Budapest Treaty under the fo I%%g ted
hagtene S¥hesslenvaties may dHBClIeItT $EHSH ShFEPR AR §G patirate

osiked i id Hol&l eRASinbied elEnoic,
0@%@'—“&%@6@ gﬁdc@% egosn teds’agﬁ%asﬁ/B-Mlt%lo. .. The
pEipemmiia) peramyichbexandit,ihepttredt, betaspic, appneisior decangje efd-h
nmedi a such as LB nedia supplenented with 100g/ m
anpicillin, optionally supplenented with 12.5g/m 20
tetracycline, and/or 1@69Iucos§ undejp st andard
conditions of 37Cin air. BacteF%@I gnal li ng
¢ul es are being di scovered infevery_ organi smfor
which they are searched. It see a ubi qui t ous
- system applicable to every specie@.jgﬂe mai n
di fferences are that all gram negati §gram -ve)
bacteria use honoserine 25 | actone-based nol ecul es,
and gram positive (gram +ve) bacteria use (nodified)
smal |l peptides. Many gram negative and gram positive
organi sms such as Vibrio harveyi and Bascillus
authracis (Jones, MB. and BlHBer, I) al souse a

. - ntai ni ng organi c% ecule Al-2

I?%Ei%F%@ﬁ%@?P%§ whi ch, like ho | DB actones, is
derived from S- Adenosyl net hi oni revious work in
this field has concentrated 30 o tki ng signal
nol ecul es with ones that are recognise t that do
not function, i.e. no pathogenic swtch
bl ocki ng the various receptor systens. The
di sadvant ages of these nethods are principally t %t
resi stance can be devel oped to the 13 February 2007
WO 2004/ 014423 PCT/ GB2003/ 003529 18 mmc or bl ock
and the 'real' signal nolecule is still there and will

ompet.e for. .bi ndi it . O |
GRTRE e feieg ol Baph{Qotiled: il vEPFRr RELES (B 10
(Mablieacal., 1a89)orEheicalld iiHEithe} mukeculésgista mamd of alaterthiniag tthey
cause i nmmuno- suppressi Qn, o e t (i.e. patienpt).
gl enRtte 391 T apremagiees P ertbRensty i edipipudiof
s%%%]u@aoleéﬁlg N&lcomedFBARSIN Gow. AN hibh Tl adenbiGeARR! Jobd sighal

cterial cell-to-cell signalling systems (gram_.
melerate oppceatratiogriahigho Vhdanthiy conprnizatian peashests thieshold lexs] it

iggu%esi &E %a%s%ﬁ{)tioandgta QetngsgﬁlvglV(?J in virulence and the onset of a disease

state in the host,

.. The-thiolactone derivatised peptide signal molecules used by Staphylococcus spp.

have additional biological functions, They not only provide the bacteria with
information about their local population density, but they also serve o suppress
virulence in other S. aureus belonging to different sub-groups (Ljon et. al., 2000).
This bi-functionality is split between the different structural elements of the peptide,

with the thiolactone C-terminus inhibiting virulence in other sub-groups. The un-
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| previous efforts in the field in that the bacteria
will not recognise that they are being attackgéiebrtlen2007
will sinply detect that that they are al one. There
will not be any selective pressure for resistance. 10
WO 28#¥sed is a pharmaceutical conpositi oRCHERIIITEIRY
an anti body as defined above. 15 Such conpositions may
be prepared by any methog7 known in the art of
pharmacy, for exanple by adm xing the active
[ %redl ent wth a carrier(s), diluent (s)
diEipd Netemminys actsrelthe signalrip PRrTesB kot ifulsnee ecng grpression in the

sﬁ%&&?ﬁ?ﬁé@ﬁ@ém ‘i{‘msérﬁ%pr ggﬁ\ﬁc% @ﬁ?ﬁfc@tcﬁr%us, which is

y any a ate 20 route, for
ale:xmnnkeei H}he pfeeenoe of a t(umathdjphpnge tmapeiaing dire @Lﬂmmng}gimmpo

8% P uERRL s B LB ARG e B ol

the 4R aiH ttRARgRbtRced At TAMIE G@llo&fs,thﬁt%ra&ﬂﬁo’t@uﬁat(}écogmses the N-
intradermal ) route. Such conpgsitions my v|oared
nusfelaplea

tegpinn 9f thesteael nentsion apchetfaqvey tilsﬂﬁyspth%\ﬂnta%eﬁ ng it
1[3?6 gec MSP& S HRen@CihlaY . hAV9hEHRRT A%Bohleﬁ Bethe
arrfer]( or ‘ex |ent%

under sterile conditions.
pR&nPlimventice maycﬁabrefnmmnesuaisedn ngaipd agpt epitoporpreseatpd by the
m, ni st r.at resented a [
iebngte 3ol Ealocth RV o BT LB iR EbELE 1 el mpte
R pefiftle YbdueRt® or SieihiBkciBlie msisigpeENsi ons (i n aqueous or
non aqueous liquids; or as edible foans or whips; or
emul sions) 30 Suitable excipients for tablets or

IJ] @érgu&g %I [ @drlde Mﬁﬁg ?f e 08 tHoRC the SEuibsiRdsZ %c stABE Nn

vatives thereo stearic acid or salt
pirthieriaastAbdBatFebohizingd ROO . sl Q064 Acsigharg as XLl-Bhle G3H5,

3/,00 . .19 . Sul f
GaPTh 54 gl S gl s hER ey Rafohy (erddaf
UKetfﬂﬁlffiMaﬁ:thOZODS ngdéﬁ@%@ﬁtémsf i Fhe ]Eftﬂﬂ@%ﬁ"?ﬂeht@lun?dr the fallowling
ols etc or the preparat.i ol utjons
- afeyﬁswémrr@sz@ %$Ié%@e§0mﬂ@ENﬁ?§gﬂB 0 SHBIR SrRAgReds
' 4?%6@”@1392 Sslted RO -lﬁ@@ SMOBBE3 depssittd8s RCEIBLALT®N

suspenst ons ol vegetabl e oil's) may be used
The syprinsy idge bei dultnvntedvam en appromﬂte erawih enddiassrsh ap dBopgdia

sgg%ﬁ%ﬁm | Cih(}%ﬁglp %ﬁf)lt 1@122)3 §;es%jap1§1é’1£enkéda5%ﬁ9 elrzrgﬂklml

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

* Bacterial si gnalling 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. Maﬂy gram negative and gram positive organisms such as Vibrio harveyi

—--and-Bascillus anthracis-(Jones, M.B. and Blaser, M.].) also use a small boron-
confaining organic molecule AIQZ (AutoInducer-2) which, like homoserine lactones,
is.derived from S-Adenosylmethionine. 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 blocking the various receptor systerns. The

disadvantages of these methods are principally that resistance can be developed to the
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10 as discrete patches intended to remain in intimte

contact with the epiderm s of the recipient 1dFelguary 2007

prol onged period of tine. For exanple, the active

wo 200/0Q42di ent may be delivered fromthe pat@ahiciyosnessze

I ont ophoresis as generally described in Pharnmaceuti cal
Research, 3 (6), page 3]1§ (1986). 15 Pharnaceuti cal
conposi tions adapted for “topical admnistration may be
fornul ated as ointnents, creans, suspensions,

mitR bOBBeck RANURS Foal' S@indl ioligule p&sshﬂsherg ahd ,will pompste for
aerosols or oils. For infecti of h}g fef% S L oowa%
bindinge Enadditianssuedacteal sigrallips woligilereg e 1acfope
| - &dn of th
vmﬂ%@%&t‘%ﬂs ?rpﬁlei"i’ Bx?n Bﬁ%ﬁfd@ﬂ% g:rrﬁcuﬁl? zftag% l?ﬁmg% E%pi;]et@ m911 of the
hodt lgec. paticn)e ngswdceewftthmsfcsm inviepiion s do Rigeh tbé@?‘ﬂé‘p signab o
mo ap :%{gt 7 bg ?HVJ;J@%(? fétaﬂ'bsdsﬂemd%e t@LﬁFﬁ%xaﬁ%g%ystem (gram

ive'rngre
negaﬁwuh@gﬁt ﬂl poB1t1&le)|C mmppmam Bm; a)kdy—and-lmlgmrmnt aiventaghaves
or a water-in-oi ar mac ical co
all perinve $Lfogs i Hﬁuf@%ﬂ it Ela?t&‘i‘? &?LLJFI a3t R yghc"“:t tr‘]‘ﬁﬁg’r%e
Isfhyfly Bdi&ct Ak k4B the Qfe%brﬁm‘hdr@wﬂl 1508 (ke \amyl
be’ﬁé(gtéﬁg&gﬁ%gﬁmﬂs a[n%w tabl e car r?er especi ally an
selmuepmcsmfovmtand@har maceut i cal conpositions adapted
for topical 25 admnistration in the nouth include
| ozenges, pastilles and nouth washes. Pharnaceuti cal
.conposi ti on fbn SderRing @ Bitbb z[s%ﬁ&bﬁ ABaye.be
Dlsﬁ&’ggdu f& gc"%@%g%’g’g’f’%‘or? esTor énenas. as,t
Phar maceuti cal conpositions adapted for nasal
adm ni stration wherein the carrier is a solid include
a coarse powder having a particle size for exanple in
the range 20 to 500 mcrons which is admnistered in

Su%%ne”p%ﬁ“&er%%%v% SR sl m by fLggR . o

é‘bj’f"’aazﬁﬁxﬂghﬁ@ébﬁbem Acwith peasags, divem(s ocemipiieméer)
the powder held close up to the nose. Suitable

- unolse@ﬁqynkaqonéuﬁgnwmer ein the carrier is a liquid, for

adm nistration as a nasal spray or as nasal drops,
i ncl ude aqueous or oil solutions of the active

Thé pliomecatical cﬁnlfamommapm a@@teddmmmlstra@wsbhwmpe@w@ﬁ '

d trat at I
o Joogpmei B o il RO 18%gh RE i) el Rl ol
(mé’la%lhg UuccMP &abIRud B tHsde RS P)E Pigaab Wri paditasr (oluding

izers or iInsufflators. ar naceut i cal
subzotapensi, tintommiseulkagntenefogs oxiatrdeamal lranten Seqhy cmpeRitions May e
% zsn’reé1 {)3? gn amethod known in the art of pharmacy, for exat_nple by admixing the

 active ingredient with the carriex(s) or excipient(s) under stexile conditions.

Pharmacentical compositions adapted for oral administration may be presented as
_discrete units such as capsules or tablets; as powders or gfanules, as solutions, sanps or
suspensions (in aqueous or non-aqueous liquids; or as edible foams or whxps, or as

emulsions)

Suitable excipients for tablets or hard gelatine capsules include lactose, maize starch ot
derivatives thereof, stearic acid or salts thereof. '
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10 pessaries, tanpons, creans, gels, pastes, foans or

spray formul ati ons. Pharmaceuti cal conpositi oh$February 2007

adapted for parenteral adm nistration include aqueous
and non-aqueous sterile injection solution which may
WO 208453 anti - oxi dants, buffers, bact er i BSYGBR032
sol utes which render the formulation substantially
isotonic with the 15 bl olfd of the intended recipient;
and aqueous and non-aqueous sterile suspensi ons which
may i ncl ude suspendi ng agents and thi ckeni ng agents.
Exci pients which may be used for injectable solutions
ShifkGl WelapiURd B use %ith Q¥R b cFatin® SAp¥ MsSnclilh Yo @k dvkie @igetable oils,
vegetable oils, tor exanple. The conpositions may be
wpxes Sen tsendi-solid, .on liquidipd¥olsatc. nul t i - dose containers, for
exanpl e seal ed anpoul es and vials, and may be stored
in a freeze-dried (lyophilized) 20 condition requiring
Forthy picpeatid df talatione find syeups,teacipients Whighintayderusedigcludeofor

exanple water for, injectiopns, inmmedatel rior.t
CXBIe BT RIOP B SRR dF | B PRl apsons e
v?ét%ﬂ@ Bitd) RIS bEBKA REpr&Vi @RALIR Walel OkvAdred bil Qispavioer s,

ranul es anhd tabl ets. The pharnaceutical conpositions

may contain preserving agents, solubilising agents,

5 sLabld g | GRS b fibsented
Pﬁ%%“tee cédr éso,%@%fl%%r%g%ﬁ%q Mﬁ%@ﬁ%?%ﬁ%a ts (?ubs _anggs
a®isdrie ppiias dittnded Y@ pnaim inniagiméth enmat wath the epiderviiveldthe n

the formof a _pharpaceutigall cceptabl e salt
rosiRepofE 2 regjaeer] @%&gﬁﬂgm‘orﬁ%ﬁ%@?dgﬁ e ﬂ%@d‘eﬁ%w be
dalveRd GRA! ik halch SyaBRbiHosRlk |2y gBsdrdllyeled@idBd $n iPRua@ckuticaln

to the substance of the present invention. 30 Dosages
Refeatché hpardd®(iP8®@al conpositions of the present

i nvention can vary between wde |imts, depending

upon the di sease or disorder to be treated, the age
Phitthaconidl tompositionkdbmedt foa topic20ATiMEaien 4/ap be 4ogwlated as

PCT/ GB2003/ 003529 1 of the individual to b
OfF TR ROATSY %l.speaﬂa?sal%wswdafﬁ Sﬁ#ﬁ?ﬂsxﬁaﬁﬁﬁ%l%|3\}f%& acrosols
of §isC F} REcARR LPME bR & otitPSAGRS tibRed) fords@iplSHohth and skin,

conpositions may be forpulated for human or for
theecammpoitions e direlelly applied & prleRieH { OBIBISTY SLCTEM s HIfPd

Jafdl & PLCL | | h¥y b& B vAth Yt}

f%@u{a%ﬁ 1gnzl{nng1ﬁg1?eﬂ§ ntﬁggéﬂeﬁggg{gﬁ?el{lx%& EI ga I!@ L mplies !
paraffigicwi s vateDinisciblesoirimers basembitbroativelyythe indive ingeetigntipayde

fgn?lc al%al i%l a ! crrlga?nc tvxlritgnm? foiﬁn»%lé@f ec%etafn gysg 5{*6 2 hwggeruin-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,
eépecially an agueous solvent. Phammaceutical compositions adapted for topical

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

_ Pharmaceutical compositions_adapted for rectal administration may be presented as

suppositories Or enemas.

Pharmaceutical compositions adapted for nasal administration wherein the carrier is a
solid include a coarse powder having 2 particle size for example in the range 20 to 500

microns which is administered in the manmer in which snuff is taken, i.e. by rapid
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conprising adm nistration of an anti body as defined
above to the subject. Exanples of bacteria foth#lebroary 2007
cause di sease states are shown in Table 1. Methods of
this aspect of the invention therefore extend to a
WO2HOHYS of treatnent of an infection by aPCHEBAPHI0ER0
bacteria as shown in, Table 1 in a subject. In a
preferred enbodi nent of €Be 15 invention, there is
provided a nethod of treatnment of an infection of

WP RERE" e JEHLOES AR 5P PRAGHF OE P RSB SN Gt B e

1ok BRI cpo@eidHd WhBreinQhe dARTEr Ui o BBthinisth4#en as a nasal
treat ment mgy be prophylactic or may be in respect of

. . ) Yy R

spiy o nasel drpsaigclsdmagoedue pr ol rREtignsof e agtivaingredigalual | y
be supplied as part of a sterile, pharmaceuti cal
conposition which will normally include a
Rh@faatieal t dogrpbdityona cdaypdda fir eadodmistiadon by hinkalation include fine
pha ceutical _ . conposition be in. any suitable
PPB‘FHE?]E% apBHRH ‘_ﬁ@%’&éﬁg‘f ACiiss P e phtst B%typfé_é’? metered
RHPA B deRfBols Inchiizés HdhdufMitors. |t may be provided in
unit dosage form wll generally be provided in a
seal ed container and maybe provided as part of a

| | 5 ok odigied
Ahaceat oftolienClya R 10 WCaRARIRDY ol b hRA
pessatiasptampons) auragds) dels, wiftess &oachs onspraydfosadptions30 f orms. 13
February 2007 WD 2004/014423 PCT/ GB2003/ 003529 22
The methods of the invention can be applied to short
HAGrmh SO Ric 41 @bMposRiod Raftbd fob baBiteral ddhimasséitinsle@s@uecdn thd
i's effective against nost or all bacterial pathogens
nofi-agieant sterileaimieetons sl gdichg TSN neAREIn PR OFIFRREn tHURTS,
can. o _he | - O:
AR BB o SRS B Bl BB AR ol R0 O b
Wisodfof chaistupied ticipicht; tut qoatdue gehicn-dgeetiesterie suEpemsions which

i nvention al so has th tential tq l.imt or,prevent
TRy Incl il SOSHERRIRg AR5 PIGKFERE AT LEGRPRS Pich oheb 8 s
£hrf iRfRLBBIO Yorktdh e EIL QNS ater 2ksbhbIs, ﬁiyolspgydeﬁﬁélirﬂfvegaw&»lkﬁﬁlﬁ, for

w t'h patients suffering fromcancer, cystic fibrosis,
eApmsic.aRe CompeTitions mifl o PR s d unitydose effanitidgsrcontainers, for

r . t \V/ I -
<Ht R0 SEAR G WRCYITE iy B totfs b be oy Bphiized
conditimdeqiringondly the eddidnnthiel syeride liquinkcatiedbor examipld waier fbs

~thensel ves, .there. w |l be sel ect i vegﬁrﬁssurlet. and
TREEHOpS dIFRCHRARLY ORI © PBpul HHFBRREAER S BYEf] Sotons
sh§Rhsidrd RS bt Prep R fhdneSbiTepdvdeElOSaMildaRAd 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

. pharmaceutically acceptable salt), buffers, coating agents or antioxidants. They may =

also contain therapeutically active agents in addition to the substance of the present

invention.

Dosages of the pharmaceutical compositions of the present invention can vary between

wide limits, depending upon the disease or disorder to be treated, the age and condition




The anti body may be adm nistered to infected patients
in order to nodul ate and reduce bacterial i nfi2¢cbmmacy 2007
This can include inhalation of the antibody in an
wo 20AR§QA3Pl 15 by cystic fibrosis patients §@biesRs8e
life expectancy. In yet another enbodiment the
anti body is adm nistered, to i muno-suppressed
patients in order to i nctlease i muno- conpetence. 20 In
yet anot her enbodi nent conjugates of cell signalling

of 'ﬁﬁl 1§lﬁglli§zﬁ td 1 thediH RO %hgﬁi&gﬁ QAN Simaely REteAHE dpppAked

to individuals or patien in order to stinulate an
dosagauade pgglponse agai nst the signalling nol ecul e

resulting in the generation of neutralising

anti bodies. 25 In yet another enbodi nent the anti body

Suck coimpekitechs aﬂkyl efonauidicd Jookimm befigerteringay nitdictet Thhe
presence of, dj})@or pat hogeni ¢ st at%@yt of potenti @I

proseAtagplisation shop Eted s apRlying Gueist to damansias gyell s 4p

anfnhafd, gﬁlesscif]c &ﬁ&k@a&é}y lﬂaﬂleé%theedw@é her enbodi ment the
anti body is used as an | mmuno-capture reagent to 30
sel ectively renove bacterial cell signalling nnlecules

frompatient's blood in a form of dialysis.
Difcbisedidy g 200 {ov\@he2 0EAnOE Jf2Bordal @B@@@epbwslzgctzﬁw mgfhod

can be
R S LR A Ty
signalling nolecules fromthe blood of a patient with
a view to nodulating the pathogenicity and virul ence
of infecting mcro-organisnms. This can be achieved
Exaibples oftbacterintonnd tol capssoliysassrsiatesrargrgiiowadn deblp bs dMptheds of

nat ur rec hat |
i Bkt Bk SGRDERectordlaraa J el By ection by
stralip pf bmhnauc khov@sinable QLihalrduhjettmIﬁ |mefehrqundn;mmmnt of the
(M Ps This class-of receptor have alread
m\@#ﬁmn B Beremied 4 BeiBpchaf SpumpRt olan iertons 3o
ght bi o- mol ecul es such as drugs (Hart et .
aerg?d.nsgdé%%m and steroids (Witconbe et aI , 1995;
-~ Ranstromet al., 1996; Rachkov et al. ] 2000) In a

7 furt&erngglter ?glve 8!9?@‘;" So'ni:[lzfy ﬁg‘%a %@g’g%mé&gﬁ?
or ﬁﬁﬂ'-]ﬁﬁaﬁh%ﬁuﬁa[ OThd K&t bRibe P r(ﬁih?l@@hcafr mdySbekih eB3pact of an

dialysis. In yet another errbo nment- the receptor nay
mwaﬁé"l@al%} ytic or enzymatic activity, and be able to
convert the cell signalling nolecule into a formthat

is no | onger recogni sed |
~ 'The antibody will usually be supplied as part of a sterile, pharmaceutical composition

which will normally include a pharmaceutically acceptable camier. This pharmaceutical
composition may be in any suitable form, (depending upon the desired method of
administering it to a patient).

... 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
necessarily) include instructions for use. It may include a plurality of said unit dosagg L

forms.

-
-
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15 by the target organism or no longer results in
pat hogeni c switching. In yet another enbodi meht Fe¢tirgary 2007
anti body is used in one or nore of the above
appl i cations in conbination, or in conbination wth
wozogﬁﬁ]é?zst her api es, for exanple antibioti FCVERMYENUe
addi tive and enhanced therapeutic regines, disease
nonitoring 20 and treat2®nt managenent. The
anti bodi es (or equivalent) of the present invention
could be admnistered to treat . bacterial infecti.on.
The mabeds ofdhainyensipr sembs ARPLAE I THOR OF SPSriRgL 3CuE O figpic
1 1 Sk i Cld - BliQial Ph@BEEINO RS plants,
L Y e S
agitnalse inshuding wowdss.naTlheoinveition cent #isoohetused a3y 2apPPIBHes
or_antihjotics. .or t her antj.- m ]
uiimR bR of fer i Rl Rk sk of SR Blyenre
1oMpadthogekiB Bhctérie T TR iagentivy aBb hawht ipetetitad tofimithairevent the
courses or | ower doses of theﬁaﬁgutics .fo.decr sng
dpwrragniationopf the dmmpneysteRy thay reets framy MAPLIHHCB 1R ©
icgﬁk% A0 pdests sarReA iaficek, $y<i8 fARIsIsPATYS & other
p%@??%é a d@@pP%%ﬁﬁée ingﬁggﬁiine.y13 February 2007
inOuROGWLOssIv 2R BT SCEROteows 58 Sheomethpslssef] the aty Rl Her
1 s the use .of an [ A ' ' :
bt RS o e SR S Boe008, BROKR fihiPar the
bRaGiaE eélR| thémndebet,i theve viilsel ws eddectivd plessicer ¢deged s bacterial
met hod of_ screening a %ogulatiog of ﬁpecific bi ndi ng
pelation: tegleyelep mesistance fo e lpatments dssHRef i ¢ bi ndi ng
nol ecul e, the nethod conprising conjugating a
bacterial |actone signal nolecule to a carrier
The lagthedg raaydbe simigistenesl twoinfagtpdtnatients nopider ia Blofdelalatandy

i f.i.c. bi.ndi . [ 4 . i fi. [. i
PSRBT TR R iy st
b ic it figrogie peentsas incBae lifeaipeatdwycan be a neans for

Identifying a specific binding nolecule that can be
used as an anti-bacterial ;agent, for exanple in the

Il%_r)@ta_taﬁ@ﬁgr HiboRiRRE & lagdbod| NE e@fniefered! e iBRAGS-bippressed
i'ndi ng nolecule is an antibody or a fragnent thereof,
. phigants iz erlemio dnceaxpinueyngrr@impeiptdehbody, or a pol ycl onal
anti body. Suitably the carrier -nolecule is a protein
as described above. The popul ation of specific binding
" In yet another embodiment conjugates of cell signalling molecules to immunogenic

protcins can be administered to individuals or patients in order to stimulate an
immune response against the signalling molecule resulting in the generation of

neutralising antibodies.

In yet another embodiment the antibody is used as an immuno-diagnostic reagent to
detect the presence of, and/or pathogenic status of potential pathogens, for example in

_-the bloodstream or pleural fluids of patients. ..

In yet another embodiment the antibody is used as an immuno-capture reagent to
selectively remove bacterial cell signalling molecules from patient’s blood in a form
of dialysis. '




nol ecul es may be a phage display library. Specific
bi ndi ng nol ecul es identified by a nethod di scli®d¥elduary 2007
herein may be used in nedicine or a nmethod of
wo 0ddgaksrent as described above. The speci f ipgrighsdbBs2e
nol ecul es may further be used in the preparation of a
medi canent for the treatpent of a bacterial
i nfection. Such nethods n therefore extend to uses
of a bacterial |actone signal nolecule to screen a

npf'H? héthtO BmBbdiseRCilfehfati®l ARi6gs bRl Be lablﬁiii:dl t6 the eanoviab of
dentify a specific binding nolecule t

b@pe@h dellcerll signnllingsmelsculesi faom ke Blopdjof |ﬁamﬂeﬁe‘"1§‘1 gryigw to
mgﬁﬂg@%g ?éen?étgth %r@lcﬁ@td?‘}ﬂfc&fn% &%%S[ﬁg ‘Phis can

n of a subject _
ba:&m&wcSwhb dt]ﬁao hat]rabmcqﬁoraor melecwled based o pavrel KEapias that

o Ak A

asQﬁcﬂéduﬂ{l/-gjiﬁl&%lt )i T eTRdsef LdéceptoﬂRaVEabeadgﬂ)pen
2007 / 23 PCT/ GB2003/ 003529

shaml m b wmyao sALmalseiiar BEek bia-golpr U o,
af md@rﬁayg?m 551%& eSACHioki Rﬁiﬂ@érﬂaétraﬂszst%
e S|gna an

ecul e, mnlsterln sai d speci f
Rz‘ﬂzhhdn atql., rzm)@c Uh @ fedher diernative alinlysis eandw jchigved by WQ@@n-

10 sgeimarsbobal Atr BT Qe Polplis B e pARp £hlo8d =

mkﬁm@ghwggsbacterlal or gani snms whose S|gnaII|ng
nol écul és are found in the sanple. The sanple may be
of bl ood, saliva, tissue, cerebro-spinal fluid, tears,

e d
1o 3tk G imeh URE RScorf ey (R4S S SR oy, and
- beablefto aoﬁveﬂrtat eem sﬁ)gnahnig nfodﬂcu]emama Iferm thitGis tio fringerrrecognised
' Ti ssue sa be a@ i nfected or
15 byp‘B?@FﬁeF orga lsﬁnn? %eﬂeé ﬁﬁ%%h?ﬁeﬂ’ﬁﬁw Ml es may al so
- be taken from wounds or sites of injury or infection
or potential infection. Sanples of fluid fromthe

_~ In| yehgwotber tembodient ﬁtesalwhoqlms wsedivit BNG OF (Tpere of 18 (abRYs

al sg be P
o . it oF B ShpSuloi” i Sk Hherles, - Chiple
anfibiofids| & praside additivd aidi eﬁhmécﬂhehapeuu@rb@mcs; djseast sponitoring
features and advantages of the present invention,
20 anf{edmEPtYHABEIFSt  |inited to related applications in
, pl ant and ani mal hosts, will be apparent to those
skilled in the art after review of the specification
Thendtisdidsrier eduitabmt)i of erpresont. invention could be administered to treat

bacterial infection, or used as a preventative measure for those at high risk of
infection. In -the case where infection already exists, the antibodies may be
25 administered alone or in combination with anti-bacterial antibodies or antibiotics or
other anti-microbial treatments. Administration of anti-HSL antibodies in conjunction

_ with other therapies may allow _the use of shorter courses or lower doses of

therapeutics, so decreasing the xisk of resistance arising and improving patient
. compliance. | '
30

Disclosed herein is an antibody as defined above for use in medicine.




20 It will be apparent to those of ordinary skill in

the art that the conpositions and nethods di ExFesealy 2007
WO 200 )werei_n may have application across a w de range of

8¥EHni sns in  inhibiting, nodul ating, tPEHEBWEES2

di agnosi ng di sease or conditions resulting from

i nfection. The conposi 24ons and net hods of the present

invention are described with 25 reference to

Pseudononas aerugi nosa, but it is within the

conpetence of one of ordinary skill in the art to

DisclGueR | thrihd? €is ARd Q6 of RAT MtiBody0ad UBRIed SIHOGd @S thel PRparation of a
invention will now be further described by reference

medicargent for thefreapment efibaeferdal infeAtien and fi gures detail ed
bel ow. 30 Description of Figures 13 February 2007 WO
2004/ 014423 PCT/ GB2003/ 003529 26 Table 1 lists
vari ous bacterial phenotypes, with the cell signalling
nol ecul es and regulatory elenments of the quorum
Disclesed stilhfiprtbgrds emethpdef seisgingd e t hem for a range of
populsfiGiRUfSEfecifie Tindihg Bolstulesfor anlmAtMbycterial t $pecific binding
sensitivities (1C50) of anti-AHL scAbs (o free .
molegyls, theemethadrampsising)copjygating a Rasteapl lacions; oleguiz o 3nd
' . 1 » i -
canic ol and BIFAE bl ot o3 SRR (6ot 1 LRI HlAIRY
molecuienfiat ispenificafly thivels Kb rtbe icomjugrie o thet popalation ofitspecific
...binding to 10 inmobilised dDHL-BSA conjugate as
bindingp ffed by Surface Pl asnon Resonance using a
Bl Acore 2000 instrument. The associ ation constants

(ka), dissociation, constants _(kd). and affinity
Such s bds i B2 Ry deg s 4 B ptins FOISLRE L urmar

- f AARVRY I L i.yved
can o gkl % 38 Tl oackd BB, 57 Bhaufie ko [onBh R SFLAREY
infccthjfhac‘léﬁd Sﬁ»eéi)ﬁckl?i]diug ﬁlhabbﬂa davare lantite ® dy or tagkaglr_mbms thgreaf, ifonf
_ . .of the clone fromwhich it wag deriyed., ] egree o
- examply 4 aponeglona HPedyy ioF P&IYQH@@HWY— né«w%?%gléfg%a
e | I j Lyen g _ MR,
-molechli s a ol oF | BAELLE e T, RRFRGH S ptcifi Miche
- molecolespetyi biciaghagd displayiteary. TG conj ugat e. as det erm ned by
~conpetition ELISA. 20 R

"Specific binding molecules identified by a method disclosed herein may be

used in medicine or a method of treatment as described above. The specific binding
molecules may further be used in the preparation of a medicament for the treatment of .

. a bacterial infection.

Such methods can therefore extend to uses of a bacterial lactone signal molecule to screen a
population of specific binding molecules in order to identify a specific binding molecule that

specifically binds to said bacterial lactone signal molecule. _

Disclosed is a method of _ : .
*treatment of a bacterial infection of a subject, the method comprising isolation of 2~
bacterial lactone signal folectle in a sample from said subject and using said
bacterial lactone signl moledule to screen a population of specific binding molecules
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Table 5 shows the effects of anti-HSL scAbs in

reduci ng the expression of the virul ence factd®February 2007

el astase by Ps. aeruginosa. Data represent the ratio
of cl earance zone to colony area, expressed as

WO 284048t age conpared to the PBS control (& 3200%3529

Figure 1(a) shows the chem cal structures of the three
representative classes of3 honoserine |actone
bacterial cell S|gnaII|ng nolecules These differ in

h bst . it
B arE A SR TR gt o s
tiAFSpebificdlyihds tb Ehe&fi@;alt moieculd, et mnﬂmyteb@ saidépscifio bigding

present within the ai Figure 1(b) shows the
nﬁ%ﬁ@ﬁ%@%“@ﬁ‘?)‘PﬂI’GB“AF’e"Zi $FY i medi ate precursor of
30 AI-2, ii) the boron-containing active Al-2 nolecule

and iii) the reactive pro-A -2 hapten used to

Suﬁmnla@adseenmaﬁm igengfieasion of sppcifip buﬁmg saplsries dléﬁfCter&Hagamst
ML B ARl S RIRE 485 0 e

The estngly may bSbﬁblmydi calag tissua meebm -spingliffuifl,, tedrs,)sergen, urine,
aureus _Croup

Fipiro. 65 g Meopsspgiioas SRR pifod S of e piobas
of ?rgéﬂoﬂ‘ltéd)ﬁlo&f f&léﬁﬁrﬁﬂb CHlodaﬁﬂldsmd.e Ibieysaiplee i bé a blopsy of

sensing. The cell gnal l i'ng nmechani sm consi sts_of _two

aupinestedror potenially mfec;te@éaﬁ@e or(pgest Samglep may yalsp Sriakery freg
S hesi I
BT RS Gy SR Ao e on S T Pram e

1610 bt S@Eia g khe stonghcR pr thi éntestinas oxmytatsatbe oseddependant

bi ndi ng of signalling nolecules to a cognate R protein
honol ogue (encoded by lasR and rhlIR) which in turn can

%ﬁ&ﬁeﬁﬁ}eﬁfo? ﬁfe's@&n@ﬁnd]&b&gﬁént §4pkars ofiB@Sertiop ale@njor the
ow ng bacteria to co-ordinate a density dependent

ipHesptypiaisswiends- (eg. virul ence, swarming). Figure 3
illustrates the principals of the biolum nescent
reporter gene assay using plasmd pSB1075. A
OthetustidcB fdaturdsi gidt adoartiques of shei presievttnivensionf inchiding but not

B s Tl RO TG ip TRPEE B e o] b B b e

skifba SRESAt hfer AVEbw S1tR) PYanéatidh rm;ﬂ Baim€ bfiha imvaitonodi es
i mmobilised onto an inert colum matrix to renove HSL

from solution by inununo-affinity capture. Colum

I@Mgl?%gsépﬁfﬁ ?t@‘ﬁm %ﬁ 8%3%%@?5%)19 Qhd arf Onak e 9(%50@“1@53 and

Fio erl and the effect of
hekodd dizklokdLherain trlae hael apaticationl ecressra wisld réngo el prgenisms in

n i mul ati on ,of rial I
1151’191 1%1161g,ur?10 Ma%tllg,ngflea%%g %r d?agncgs?neg ?e%geeor 9ondﬁ1%n§ %'es&l%né Rrom
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
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fluoresce as neasured by RLU ScAbs G3B12 and G3&2 are

HSL-specific, anti- VZV is specific-far a vir &3 February 2007

protein, anti-Paraquat and anti-Atrazi ne are speci fi c
for herbicides with nol ecul ar wei ghts simlar

to
WO2pHPU&d es, and the Resin control 25 cont%?ﬂ@ﬁz"%“m”

i mobi | i sed scAb. Data represents the means of three .
replicate sanples from2 separate assays. Standard
errors are indicated. Figure 5 shows the inhibitory

effects of . s nd. irrel. nt I
Table ity daiou ﬁ’a?tﬁr@? (?g?—rftyr%%l“gﬁle%esctelﬁ rrsll}lgl aﬁmg%l ules anc.i
e%ﬁiaiorﬁ&%ﬁn@xﬁ@bfeth@fqucﬁﬁm BRfiliyntenahd JédhDfe than, imSBmm‘gspf
neasur ed by bi'ol um nescence output. Data is given
ofgenishhe HSL specific scAb G3H5 (0), a non-specific
control scAb (I) (specific for a pathogenic 13
February 2007 WD 2004/014423 PCT/ GB2003/ 003529 28
Tbaeuefhoais s 8rfmag qirte eénsitivitiandCse) ohentaERnKaby 1o figap

Data points represent the neans thr
anttggnl R E@ﬁa,ﬁ)egndr o niMoe épélogéa@m Sl QL) in
Spafioh Uv?t bf{; de;?ér&lﬁﬁé E)éégmp%ﬁﬁﬁd 1§1h1§1ti%ﬂ BLISA.
[ evan single aln antibodies 5 on the
tDHL medi at ed stlnulation of an E. coli surrogate of

Ps. [ 75

Thls 5, foNGet SRBRBER Ghine B o §B, ARPRHLEABY binding o
R PieSidCasmmiEsA %ﬁ@a{e)as mnedi )byamﬂfaa% Blazm@mxesdnmce
the irrelevant anti- V scAb cifjc,.f

ugiag o§aivare 3409 dpsiramenty r The @ssmlafe(éa ﬁ?nstaaﬁdﬂ% 'Gisactation
resent the neans of

PR i By o R e e acsays. 10

Figure 7 shows the |nh| bitory effects of speC|f|c and

P D e
f‘%lﬂg L{%ﬂmﬁi@ ﬁgﬁéiﬁ§upsﬂncﬁ)§éd'i? bReREs (¥ Héiowsé/a‘gﬁ £ clone is the

réesponsi ve) as neasured
dlamg{aum ré sthe rivde ditnp Wi itewas( dorived nThe degtes Bf incmgsed

Data i s presented for

sepiiiipdp auticen " SR SIRES PIRC MCHETRE Cioht rpauar Py
vfrlﬁfe lid¥Bleh B oenpar Qheﬁﬂhhﬂihg foUfed HSEs jir cohgictitjon veithddHL-
t he agsence of anti bodyg‘(‘g uffer only). Data
Tootamjugateap degranpedip cowp Sﬁwr ee replicate sanpl es
fromreplicate assays. 20 Figure 8 shows the slow
kil nemat ode assay denonstrating the ability of G3H5
Tabl 5 @cmszmmffdomdmfemmﬁﬂp sehtscin rednaing thesexpirssipn of the

Vllrrllﬁeggct ctor eHXsta(se ?)y . %er%%gtto.sear IDaata 1%8&&%9%@ ratio of clearance zone

S|

to colony area, expressed as a percentage compared to the PBS control (160%).

Figure 1(a) shows the chemical structures of the three representative classes of

homoserine lactone * bacterial cell signalling molecules. ‘These differ in the

substitution at position C3, and vary-within each class by-thelength of the acyl side-....... ... .~

chain (typically n=0 to n=10). In addition, there may be a cis-bond present within the
acyl chain. Figure 1(b) shows the structures of i) pro Al-2, the immediate precursor of
AI-2, ii) the boron-containing active AI-2 molecule and iii) the reactive pro-Al-2

hapten used to make conjugates; and Figure 1 (c) shows examples of thiolactone
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WO 23§08 ance of free peptide ° YSTGGAGSGG P

Pseudononas aerugi nosa strain PA14 and (b) Ps.
aerugi nosa strain PAO1. Figure 9 shows conpet13 Fenmuary 2007
ELI SA data for anti-peptide scAb YST-1 binding to BSA
25 control, or BSA-peptide conjugate in the Eresence
GR2003/003529
t hi ol actone peptide Agr-D1 (see Figure Ic). Exanple 1
30 The exampl es descri be@7herein relate to Vibrio
fisheri and Pseudononas aerugi nosa. These are given
only as an example, the _scope of the inv ntign got
PE@Hdﬁ §ignalkng @7&18?‘838 Yspd PR RO HEFI Y iy S aureus
I ecul es that
. A Ol O e B 010423
PCT/ GB2003/ 003529 29 |nd|rectly regul ate expression
oo SRRtk S Sebi SF Bl fiRb Q0 R YaepdHREht
seipRotTHe el Ghhabges n’Icﬁhahﬁmt @mmats otedvda sompmeris:add theut genst

limted to biolumn gscence 5Ader|v 'Vgr\t,a? f;\ ah
(aland yDHhomolostes RGPS AP ERps ipdpantties t bagierial cfl gsnalling
RIS (s % AT O rRGdut Cék%\vfh ARbdcBI qasu@ sénsRERT and Pydthe

termnating in a carboxylic acid group (see Figure
caicentTitios dependouinbingag of , signalling eolewlen dRyd FRgnalE | protein

Rl ehondd 5B b 2PR) Sl oL, B B B
pachilaBEéned n@dpﬁ&ﬂL *al{h\lving Bfalcteﬁh WMo ﬁﬂordigatB&A desitKLddpeusient

di ssolved jn 1.67 m 10 water, and to it added 3.3 ni
PHENOYDIAIWIAD (B4 VIgHeNGey SaBIng) | "4t 4C. To this, 1.05 n
dry di et hyl f or mam de (DMF) was added drop-wi se while
stirring. Ten mlligrans of activated _
Fiuny dritiuspates dhenpricipalsestt the baflumibBedcent QO@iHengNe disEAY oI sl

in 100 pi _dry. ., .and agai n. ad

slsimfd g Adotin f Mo SRl o e g
o\ﬁ@&t&{aiéé}eﬁ%ﬂmh% and all owed to stand for 24 h at 4C.
The conjugated 15 material was then dial ysed against 4

x 1 litre water, and conjugation confirnmed by

_ lﬂt}@lnph L1e5 ﬁﬁémﬁtﬁﬁ&} bOHE ABY; ttesTgﬁiff—rs ciflc! 4l SkrelevaRi ﬁﬁ% -

any cherm ca group use ttachnent of t
chaptaenbocﬁammﬂ)sed @nm @pmﬁetmtbhly)natrmtm@g@wt dISL from

S B9 PREEE 50, "o BB Tt S k12

s@ﬁmgeaeet & Vb gﬁcheﬁ\(mﬁ@)’ﬁﬂ%émlh efid dardffeerof redidallHISE is dieh
as magnetic beads  or biotin, and other | i nkers

edusiep d sfrqma tthe isesequsnt Bamamopbde hacier s 1o
fluoresce as measured by RLU. ScAbs G3B12 and G3G2 are HSL-specific, anti-
VZV is specific-for a viral protein, anti-Paraquat and anti-Atrazine are specific for
herbicides with molecular weights similar to HSL molecules, and the Resin control
contained no immobilised scAb. Data represents the means of three replicate samples

from two sepai‘ate assays. Standard errors are indicated.

Figure 5 shows the inhibitory effects of specific and irrelevant single-chain antibodies
on the dDHL~-mediated stimulation of an E. coli surrogate of Ps. aeruginosa (JM109-
pSB1075) as measured by bioluminescence output. Data is given for the HSL-
specific scAb G3H5 (@), a non-specific control scAb (V) (specific for a pathogenic
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conjugated forns of dDHL were then used to screen an

anti body phage display 25 library. Briefly, th&February2007

library was screened for a total of 3 rounds of
In each round a dDHL-conju

WOZ‘E%%‘@'B 631Inlmsgg onto a solid support and i ncﬁ%&%@%\@%ﬁ{?f?ﬁ

the library of phage-antibodies for sufficient tine
for phage-anti bodi es ré&Bognising the conjugate to
bi nd. Unbound phage were renoved by stringent washing

ith PBS (Phosphat e Buffered_Sal.i d_PBS- ,
baémtﬁdaltsmaqe&miﬁf Apd @othg BRRFe st & p G?%ﬁ%‘%a B‘ff“%ﬁ%’ﬁ%g‘?i the,
m?a%]% gf’té{reg'g%)ﬁii{:ﬁﬁ%plés;fmﬂ i‘éfrﬁdite%??ﬁ were then infected

acteria and anplitied by nethods
famliar to those practised in 13 February 2007 WO

2004/ 14423, PCT/ / Fh& antibodi
BRSBTS R e e i
orf e DBEStbdfaexd stilmelatibw bl amE. rgli sewredtcof Pearenigiepsa (B1109-

der t duce the nunb f cl .
DSIOTE) A BN DY A PRSP B Py R B 1 s BT
spEQAE H9ak G @, B%szl) a3 B KL, fonthe frdlevanedntid Vst Al

successi ve rounds o er _to, bias

sel ection. In or

(Qelspretficdior & pathogeaigduetend] seifess PR, éﬁ‘gms'ihﬁ GosnEe L SFAP ¢
the .ch L i -

R S A R o e

and 3, rather than low pH. Individual phage clones
fromround 3 were screened hy ELJSA; Each clon )
Figergdlysbaws Hetplibitery rifectt PRI FATESY ?ﬁ‘b"“fsé’e?ég‘@\rqﬁ%%"
chtap'ne @[;[{1130 &piﬁé%ﬁﬂﬁleﬁg%dtsﬁn{uﬁﬁon SARK ECEoIPEWdRht8 STM109-
Rone. - Th

ose clones able to bind both conjugates by
pSBYG) 6 RsoadigidoskRrizl sybtem (Sartrchain BSLoe®PRsi Vil AemeapieR &Y

assayed to identjfy those wh hndi.ng . j

RS obS Ay e ol SR PS5, Bl 9nte isappiiges

G?ﬁs,sewihzi &1 Glﬁk@ antm?ﬁieb é&d‘t,omsgédifgbdt:cmtr?]egitibndt)% (E;mgﬁcf foom
ose phage clones found to bind to free 2

pakaEens 18Ciet SBH e pBteiP) s A1 91 B @RsPereel B QQ%{PMF%
/) i | StepBtafs Sdhdiles Borhiroglitys

Oélﬁ)ég%%{]@lﬁgg %%o‘%%r“ﬂ%?%gp?ﬁi tegri ablgdg@heavy aﬂﬁ% 1§

adsiyght chain domai ns joined by a flexible peptide
linker, and a kappa constant domain froma human

ant i bady. ntifjcation of th Lneli 13

rlgans v Bomsil] ARt By s A e BB TS and
GBI RitiboiRs Hlprdést nSAMBIR Sga s ideotion by ) dertstenil pathogen
concentration of each sel ect)ed SCAb (wi th ﬁ&ﬁfect to 1
Pedqudpingras eeipeinosd stgiplAldang (b)fsrarigimodh a8y Wt h a
range of concentrations of free dDHL- COOH (or dDHL 20
conjugate) for 1 h, then applied to an ELI SA pl ate

'Finned ®showss thmptiHbn BEISA ddta for apti-peptide scAb YST-1 binding to BSA

control, or BSA-peptide: conjugate in the presence or absemce of free peptide
“YSTGGAGSGG’ or free thiolactone peptide Agr-D1 (see Figure 1c).

'Example 1

The examples described herein relate to Vibrio fisheri and Pseudomonas aeruginosa.

These are given only as an example, the scope of the invention not being limited to

_ the example but including all bacterial cell-to-cell signalling molecules that directly or
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i ncubati on, unbound scAb was washed off and any scAb

remai ni ng bound to the i muobilised conjugat e ldé&emuae007

with enzyme-| abell ed anti-hunman kappa anti body. The

sensitivity of scAb for free dDHL- COOH, and cross
woz‘}og@é‘ﬁ?’vi ty with other HSLs (tDHL and OHRyT/zE03/003529

determned fromthe concentration of free antigen that

25 reduced the binding of9scAb (without free antigen)

to dDHL- BSA by 50% (1 C50) (Table 2). The binding

.kinetics for anti- sca L ndj : JALS
insba R P o e RES Ao s A pkabiehicfiong

e Bnchidiy wher deddl valedievidubed pRnblyOChErges 3@ bacterial cells
3- (3-di net hyl - ami_nopr opyl ) carbodi i m de-HC1] | 0.05 M
snghgs briney Bngsd o ilEpiResi¥ge) | and dDHLBSA or BSA al one
coupled to the chip in 10 nM Na-acetate at pH 3.5 or
4.5 respectively. A series of 10 concentrations of

- Asdettyative0d atFESI1 0@OsymMesisd (Restgnatgd (DFB6F000D mppng pdYele3

PCT/ GB2003/ 003529 3.1 ' ' j S
cHEiPN B0 ST b g § APkerorns A A batp Rl i (56
Foaap! ) STHid WeasCddnfugied; visee crbadytic acidl gioud o tiecoaoier proggns

100 nM NaQH. _Kinhetic r et ermyi ned usi e
ovine ST TSR G, Rt I e R gty (g 5 groduce
adRlBsX aﬂ{)dbﬁ_ﬁm%b., BESHBL 30 by B A &r KRHGHLise6Ised iuTtdTan

assessed by inmobilisi'ng scAb to nickel -sepharose
vaeadsd kdit addeal31Bnml ofizanld FH, PO ias pH @isnell 8t4§C. Jiodhis, 1.05 ml

passing a solution of OHHL through the colum. Any
dfHimethyifoinamide GRMEwas addel dioptvaserivhileoviringe Teg|iHHeramss
ubse tly eluted...The ¢ i '
Tl ot epgamiee B SRIREOU 4% AeNEin 90488
er .elute e ' , - Al hbky
Sl A U SR prod B oGy 198 sy
BRRAGEWhE stifed PElE Sndafo Wit RF el Raime: FC.caht cahjugdtdts
JMLO7 containing the plasm d pSB401 (Vibrio fischeri
- maspbmee teordidyed ejaieshd > M0S vwaert andhéonipgatinn gmESRIddY
P@gﬁéﬁ@gﬁnd %% 406 ( Pseudonbnas aer ugi hosa response
5 SBHIOFQBOrter plasmids 15 contain the HSL
response regul ator genes | uxR (pSB401), | asR (pSB1075,
responsive to long-chain HSLs) or rhlR %@§B4OP
The sBnknkes TefsTRGRY chemmgahsmap gsed toplipv pitathmept of the hapten
ter, regi [ al el i Sn i
I Bla B Mool R M SREA oo bt I,
disphayeeseayrioen teswdicaphihe gerigs) f r om Phot or habdus

In alternative objects of the invention, other carrier molecules such as magnetic beads
or biotin, and other linkers and conjugation strategies can be employed. The two
conjugated forms of dDHL were then used to screen an antibody phage display
library. Briefly, the library was screened for a total of 3 rounds of bio-panning. In

each round a dDHL-conjugate was immobilised onto a solid support and incubated

" with the library of phage-antibodies for sufficient time for phage-antibodies

recognising the conjugate to bind. Unbound phage were removed by stringent
washing with PBS (Phosphate Buffered Saline) and PBS-Tween, and the remaining
bound phage eluted by incubation at low pH (round 1). Eluted phage were then

infected into E. coli bacteria and amplified by methods familiar to those practised in
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- imppebidissthepnjugatecdpipsied b’élét ewme

| um nescens. Under the appropriate growth conditions
these cells are induced to emit 20 ['ight in rd3§ebmary2007
to the presence of extra-cellular HSLs, the intensity

wo 20fi0ldsht emitted being proportional to bRfcr2003/003520

concentration of HSL. Sol uble scAbs from clones
.selected fromthe Ii brarg wer e expressed using

publ i shed protocols (St Uchan et al ., 1998). During
i nmobi | i sed netal affinity chromatography 25

ri( Fl"ﬁ@trés IaM%@ied A6AY dPsioRdd @bikk Sfhsfthe@Mided dor the
nic

sepharose"col um. "A series of additional scAbs
fauowingsrpensi 61 panpings In ordex ioe'ﬁ@varﬁlne mhe@e?fsﬂ%é% %’Jf‘éFeédhat

I.e d_ and _inpun
APl sl Pl phRESRR, nflL R RaREAL S PP
K?_)IH) 1\%5 EMTQ&%WME%C&@(:*STG @ands@f eamltuon ?Mrdbr aoniad seleatient ied
or our a en I. ugea.-a
favgpr afilancs FEFORRITE AGRPRNE. %ﬁﬁg PR LY ﬂ'@‘é’% i
ufddib ¢ ? Lﬂvh’l& %ﬂlté"%ﬁa@e-&ﬁﬁ)oﬂiﬁ Betirgt ﬂoﬁﬁdslz Mdl\ﬂﬁﬂther'fm low

origi na ow th was re-applied and i ncubat ed as
pHeﬂlmh*esiuad blagk Iclones fmm) tyhd 8 orereerasaedicElde 0 dagigtlone was

| ut.ed. 3
ety amishbh Fosgnb Ao vhih GRREN 8 ot ol el e
cafier blein amssametctmwgﬂn toh:and hmtbkmﬂuuyms twtiabledo bindn
LR e G cEOLL YT PRAOE CULLUESE B

ﬁgﬁ’% 2BPEdufi 1§‘e i‘ﬁ%ﬁtéd’l‘)y ﬁé RlsdrieE BE %:eHVGDHLC@(D(DHQﬁi s€liond The
g a colum whi no scAb had been immobilised,

aplifody Maribleadgivn |gcm'a Ifromdhtvﬁmwbagel olgies, Eupg toshinghtofreeADHL-

GRET el Hiced o L bluBleSY B ANk 8P RS 187, Sndiioed ae
sbiable aﬁigE:thaﬁ axﬁhﬁiynfrdagmdntst (Bcﬂ‘-\h)fcotdpﬂsmglItltwvaelabhsheavy and
]_i nocu,l ated. into OO B tetrﬁﬂgcl i ne nedi um an

n JomeingiQiRgg Bepdide PR FEl %‘Oma%'e

RS G R Anib &y, ?%uf?cfanbrh@f &b btrdin oFRsluBBREAIRE f@ HSLs
replicate 10 wel wel | bl'ack bio-assay pl ate,

vaﬁdletanme@ﬂj hy competitive Guhibition EBISA.i Semales sgutainingja constant
soI t | I Q
c SRR B Pt TRAE e ROS 1 b RBE ol aDEYBIA
v&%lrﬁ:ﬁlba):cd @ith taheangsd OchﬂtEm:Eg:bnslf b m§pmgom fm‘/l dﬂﬂEb L
over s, cont.ai,ni n ilis S SCld
a1 L dachagpiga o it oo PDBE PR AR TS

nﬁﬁﬁéﬂoﬁgunﬁaﬁﬂd kéuy Bas %s}@e dfﬁﬁhﬂi WS Etgkbafém%{hﬁﬂgoﬁound% the

um noneter for qure .. The ability

ahelprdy ﬁgt@gurfl@ kapRy aei#aqdai
T@%@nsﬁ’l‘:ﬁﬁy of scAb for free dDHL-COOQH, and cross reactivity with other HSLs

(tDHL and OHHL) was determined from the concentration of free antigen that

. reduced the binding of scAb (without free antigen) to dDHL-BSA by 50% (ICs0)

(Table 2).

The bindin.g kinetics for anti—HSL scabs binding to dDHL-BSA was determined using B
a BIAcore 2000 (BIAcore, Sweden). A CMS5 chip was activated with 0.2 M EDC [1-
3-(3-dimethyl-aminopropyl)carbodiimide-HCI] / 005 M NHS (N-hydroxy-
succininﬁdé), and dDHL-BSA or BSA alone coupled to the chip in 10 nM Na-acetate
at pH 3.5 or 4.5 respectively. A series of 10 concentrations of scAb (100 to 1000 nM)
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assessed with an HSL-i nduci bl e | um nescence reporter

bi oassay over a period of 3.0 h using E. col i3 Eebraagy 2007

JMLO9- pSB1075. This strain is essentially as descri bed

WOZ%@E‘{% 5JI\/[lO?- pSB401, the difference bei ng.that dl.asy d

i ncludes the I asR of Pseudononas aerugitiosa
in place of the luxR of Vibrio fischeri. Single
col oni es of JMLO9- pSBlO?B were inoculated into 10 m
LB broth with antibiotic and i ncubated overnight at
37C, i hupdred m iﬁﬁ ' of RWELM ShtaoCHickdltRs/MERT. e
o titat ¢ @u%{%a% lﬁ) ?%—%zatneoﬁa um and i ncubat ed at

Baffeemisiniipled dlei ¢igp twas GEpeBOBedrwith 20 mhiglies WHsmdEd@H. o
the cultyres  (dDHL- at .20. nM fi na ' t DHL
Ka@eﬂsq)wmxﬁet?mﬁ R/ ﬁp‘ﬁﬁa&uagiﬁlé gﬂﬁ?ﬁﬁ%ﬂf e%a%?n%r(g?b?% Yes of

culture was added to triplicate wells of a black 96

wel|l plate. LB nmedium was added to_ne at{qu controJa%.
The t4oeity 56 thei saAbl G8Bé2 kg tos HIe Pip i WIFBY B¥RECG’Y 2

.o/, .wa C ¥ i islilifs'gt ad
ipip PP o P b AR Spads iR Cotbiif vial 64 fistidlie bl
phisiig a36lutiobi GIEE tieengheibe crdarsur Any QHEZ(PopuhbY the srARATd
and the_effect of scAb o el | i gnall. i;
gL ATEe SR V6§ SUbRlepy Sligd Tk AEblraith GO i“??‘%
Qi Hobw thch SitH' Hiovin@QRd thal¥3uad e 1aikAel28d were determined.
PCT/ G3B2003/003529 33 HSL anti bodies to cross react

with structurally different honoserine |actone signal
THR G §ne AAT: iR EAAST Otnadh bRk Ihd fafpoh RSeRSEDlo

. Faeruginosa surrogate to extra-cellular HSL. 5
Ale; Wi detdrininedl uting B eAbbstrains 0T eontrining: thie plasmed poRits

t hor t - chai HSL i m
Bk g T s AT 5p 0
pSRIOE MPHa@SIndRas Gohigindbd dbsposdLPropatt)h tihe sepmrtr tidasmids

X [asm d pSB406, including the rh respo | enent
cgetgimtfm 5L repprmse Tegpigtor ﬁﬁ’-lge‘é @ﬁRéP%’Eﬂj_oﬁ é‘é&gl%ﬁ ﬁ’ﬁgﬁeﬁPﬂ"%\’eg

1, 0ut. . I ' i 19Es) Eandtted Jux!
i itgpal HESRG VAR {HSBAPRBolAR 15 AKGE R HOR) andiR hux
pesthbistalegion, whithinemehr wih resdgcoousHSLnantizates xpasgan iof dhe
cont cul tures), and 100 | _.cul tur t
A g6 SSiopety Mttt sintd a1 Fotorhadus
1hind@0s Wrer thOapppriBRrovath cofdtioradgbesiceliaaet ipduaedis emit
i ncubat ed as descri bed earlier. Hg{ﬁ?sur.ement S

oo
Highbineoess o haaresecaloh AR g tulas BS R, MieRimsty ot Night enmitted

scabs to afftor

| b%ﬁl{g%ﬁqéiﬁalal t%ﬁle fﬁioﬁ ofpspssess the ability of

protection to ani mal s agai nst

Soluble scAbs from clones selected from the library were expressed using published
protocols {Strachan et al., 1998). During immobilised metal affinity chromatography
purification (IMAC), scAb was not eluted from the nickel-sepharose column. A

series of additional scAbs with specificities to irrelevant antigens were also expressed

_ and immobilised onto nickel-sepharose columns to act as controls. Five hundred =

microlitres of 10 nM OHHL was applied to each column and incubated for 1 hour at

40C, Columns were centrifuged at 40 g for 15 s and the flow through collected. Any
bound OHHL was eluted with 250 microlitres 1 M NaCl. The original flow through
was re-applied and incubated as before, the flow through collected and bound HSL
cluted with 1 M NaClL.
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pat hogeni ¢ Ps. aerugi nosa, a slowkilling" assay

using the nematode C. el egans was enpl oyed. va”ngruaryz()O?

assay is based on the killing of the worns follow ng

Wozﬁ%ﬁpgﬁl shnent of 20 a Ps. aerugi nwsa |211j(_el%éz(a ;he

animal's gut. Ps. aeruginosa strain PA14 Wwas |n

into 5 mM LB broth on da%/ 1 and i ncubated overni ght
at 37C. On day 2, 1% of e overni ght culture was
inoculated into 5 mM fresh LBwith 100 | scAb at 100
nM broth and incubated at 37C to OD 600 nm of 25 0. 4.
Ten mcrolitres bacterial culture was spotted onto the
Sanples & HEL IBBuﬁm pritretd anp efseroprssage droyghahe smpokiisedogab

rowt h nmedia), 120, nM d
o ot et s tovel gl Ry e dnd ad fgnf Mgl
mRsidieli Winh 198indhes AR pplopBate %trtwaéicp&ﬂﬁéﬂtﬁ defenésoriddneut
plates and incubation conti nued overnlrtgfs On day, 4

uging colymiptoprhighero spabdad begn dpmpbilispd; Jd ?r?‘idé‘ffﬁ%]r‘"é‘l‘lﬂ“é
bRk AR P! 13 0n Rl R C et @8ere SRl

- 3Y0 135 1 2H 4e0B nRliuBCdohkin®ipiterdchainb achehilBlitrd efhe c(dltllfmwa's

0 h). Supplenmentary additions of scAb were 13 February
indBated WD 2E0OMI DR 4423ydlad MEFRA0MEHBHPE 3708 4mtibaeOBt600

= 26, 50 7 f dead..
OV B GTeuBg etk Of HE CHGRT i FRpLe: Bauicele”
whild GUrde. #&1) biaéﬁ%&t%ss&%ﬁtecfﬁﬁ%%ﬁa@ dolﬂﬁ@@f ABERolution added.

non-notile and not responsive to touch by a fine wre

- H|5Lcsk1ut15nsme é@) nM OHER) (positivesiontod), P grates passed Breigh @t

e

oG0P BRSE hn, @in” Gty o Sy Rk SR, 10
ORI OOr aslamyis wasaising mmaliilised dcAbibs deseniiged Rboveadflatgs wc&a
strain PAQl (Darby et al., 1999). This strain is used
inowhatealr 4t] %ﬂofldor 2pa vathyshaking andi lnginegceanei 1¢a pEag @f | AJRhos

it . j I t hough |l ess effective than
Lﬁiﬁﬁﬁﬁm& g 06?19 Ilq:%@}é4 ‘nfection studies as in this
exanpl e. The assay was carried out as described above

wth the foll di f.ications. Additio cAb
The: 2bligh 6, th eyBADS D rheffeeﬂc@w%tadmé}' S?
afRdss SOOI anlBSH @RI BRI HeRBAR riofbSRodsihyldver IFkidd BY3. ﬁlhd

afternoon. After the second addition, the plates_were
using s fcelf rsgalmtEMQ?drﬁlile?éaerTétSu?t@maﬁdeﬁSﬁ@%htaé lescribed for

TRYE- 5% %Vggl] Bre &dben?ﬁ%ﬁ{?ﬂt PR Side ng if¥h ¥t idski o

It ons

- Preademeas hEru@ﬁzoﬂnﬁh B&e of (Hei lgxR of Bibyio fischeri. Single colonies of

TM109-pSB1075 were inoculated into 10 m!t LB broth with antibiotic and incubated
overnight at 370C. Two hundred microlitres of overnight culture were inoculated into

10 ml fresh medium and incubated at 37°C with shaking to OD 600 nm (0.2. HSL
was added to the cultures (dDHL-COOH at 20 oM final conc’n or tDHL at 50 nM

flna} conc n) and one hundred rmcrohtres of culture was added to triplicate wells of a

'black 96 we]l plate LB medium was added to negatwe ‘controls. Either 50

microlittes PBS or 50 microlitres scAb at 2 mg/ml was added to each well and the

plate incubated further for three hours shaking at 370C, after which time
luminescence was measured at 30 min intervals and the effect of scAb on cell

signalling determined (Figures 5 and 6). The data demonstrates the ability of anti-
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20 Exanpl e 3 Ps. aerugi nosa produces several

extracel lul ar products that, after col onisati dAFebamary 2007

cause extensive tissue darrage One of these, el astase,

WO B Ut infect)on: The product i on of UPRRBSESR

under 25 the control of the |asJ/R quorum sensing
cascade. The detection of33el astase production can
therefore be used as an indicator of the capacity for

' n f the bacteri.al pulati.on. Four :
4%, i 80 plons martoyth eI gy Jigpesiamal
186lecuMs, 411dowy 16¥ce OF eliiinatd CheStdipoBsctlh PEacAlgirohd giitro% to
wer e inocul ated onto agar plates containing 1%
araselivher HY.. 506 | ab | ento powder, 1% peptone, 0.5%
sodi um chl oride and 1.5% agar, and 13 February 2007
WD 2004/ 014423 PCT/ GB2003/ 003529 35 incubated at 37C
Ther atblitg a:;fsthe @L‘Abtt ko raduteobac@iial i'fspmmSagJe shoptaghhio gdBl.c was

Bhrdgart o Pk T gl By s P OGRS ronyte

et 3 o e
ac | | S

WY oo et remlafor; hocsignd] Wolep %BE‘M}% acttfﬁ@g%@g; 1 byt

4 8fodl's ﬁg%hsﬁ 01% 4a0&1 B %tge t:bz@tmfaes@@s@m édﬂé“entramn (an

surroun ear zones (indicative of 1lysis of
ee;luaralentmohyneed)felﬂi medipmwes eddrd & vergetivedainiryl, coltnms)s dnd 100 ul
elastolytlc activity of the _colaqnies determ pned as
quiprepddad to friplicpte Hells, of ibe agsayplate ‘g‘gﬁgﬁ) Pgt‘i&’&tt gfﬁ'&ﬂﬁpégo
;ﬁ%ts”% t?iﬁr addeh) dnﬁgﬁa‘?e% &’c‘g&aat&d hsaétei o8 cRBES ONBROrefiRfks b
coll -Bl ue was be used as a negative contro
lohéebe@n&) werksedrerpifer 60 nin auwids0 min(Higot at e ant i - HSL

anti bodies with higher affinity for antigen, and to
direct 15 specificity towards particul ar HSL
Maihaeds, affinity maturati on was performed on clone

&3B12. Phagemid DNA was isolated fromthe G3B12
bact eri al clone, and the variable |ight chain gene

g

Iknﬂmgerﬁaﬂ' m‘ehgmob& @ ‘klowk;dhng’ egiapnsing the nematode C. elegans was

S EERTES 3t e PR e ey o1 Byl R or

4 P o288 sdThittionGR ee aRiAI'Sfit. gene gll |,

Ps. aeruginosa strain PA14 was infected into 5 ml LB broth on day 1 and incubated
ovemnight at 37°C. On day 2, 1% of the ovemight culture was inoculated into 5 ml
fresh LB with 100 pl scAb at 100 nM broth and incubated at 37°C to OD 600 nm of

0.4. Ten microlitres bacterial culture was spotted onto the centre of NG enriched

peptone agar plates (nematode growth med1a), together with 50 pl scAb at 120 nM

and plates incubated overmght at 379C, On day 3 (pm) an additional 50 wlscAb (120

nM) was spotted onto the plates and incubation continued overnight. On day 4 (am)

the plates were transferred to room temperature (~20°C) and a further 50 pl scAb

-added. On day 5 (am), 50 pl scAb was added as before, and 20-5- adult worms added

directly onto the bacterial lawn (time = 0 h). Supplementary additions of scAb were
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Product of the correct size (-380 bp) was
el ectrophoresed in a 1% agarose gel, exci sed]}3 &abruary 2007
purified. In a simlar way, phagem d DNA cont ai ni ng
tire human naive library from whi

WOZJMBM&%aI cl one was isol ated was prepar edﬁ&hgﬁ’mﬂmﬁsé”
repertoire of variable heavy chain genes was anplified
using the 5 prinmer AHL-BEV 25
(5" - AAATACCTATTGCCTACGGEC- 3') specific for the pelB

e BT e P FPGE0 o TAgunoaP < HE byt Bermined o

W@W Worns vidrochneitered déddevhen
correct size (-400 was _purjfied as above. The

npe-peilednd eotdfspW\@é%@gcma fipreWre®fbi ned with the
nmonocl onal VL gene by |inking PCR using the

conpl ementary 15 bases of 30 the centre of the |inker
regi on that was common to both I mar products.

Foheontabplates Bither ;F’B\‘A/ag an mrs@lp*fanteﬁpﬁéy(s thPbﬂ“ Bhrelaied target
k PCR
LA L S R i

per f or med. The anpllfl ed 13 February 2007 WO

2004/ 014423 PCT/ GB2003/ 003529 36 ' ted
Anpeponch 452350 SPITSH OB ﬂﬁr&slnaﬁ?&ﬁmé’ﬁ&%@%@gﬁé{’%’d
169%)0Tfs s&!uﬁ‘]i ﬁsfehBﬁnﬁHaﬁ@%?dp@d]ﬂwplﬁﬂinfg‘ @dxlﬂ rioat), but it

vector. Ligated and re-purified DNA inally.
 atspavitabley thovgh Jassceffective dhan A Mafas Slpeilﬂli@g finfeqsipn studies as in

electr fPoratlon and plated in the conventiona

ﬂﬁﬁﬁhe 5 Phage anti bodi es were rescued wi th hel per
phage as before, and applied to i mrunotubes coated

h dDHL- BSA bi.nd.
Tt vitieci B0 1 el st W Gp TCleTd mo bR
A(ﬁﬁﬁ“?gf Q%b%oﬁ%fﬂhﬁv%%@lﬂﬁﬁbﬂ%nd%ﬁiﬁoﬁ BSL @Rd, RBRI scAb

Conj ugat e speciTic phage were then el uted W th | ow pH
v@a@ spntueé bmpl ;dmmsne therdornieg tand ktesaabn. Piftes @ewefr(@d iafditien, dp

TN i R R TR o

sémwsx)e aphiedd dnfdla 4$me:e 93)vnd manawotsiq@mmmmby {ciabeditions
jugate was alternated between dDHL- BSA and
n@@ﬁﬂﬂ?épaE@§QhQﬁﬁﬁ% ®hird round of panning, the bound
phage fromthe shuffled library were eluted from
duplicate pans with either free dDHL or with BHL 15
Esompley/| honoserine | actone). After 3 rounds of
panni ng, nonocl onal phage-anti bodi es were screened for
desired

Ps. aeruginosa produces several extracellular products that, after colonisation, can

cause exfensive tissue damage. One of these, elastase, is essential for maximum
virulence of Ps. aernginosa during acute infection. The production of elastase is under
the control of the las/R quorum-sensing cascade. The detection of elastase production
can therefore be used as an indicator of the capacity for virlence of the bacterial

population.

Four microlitres Ps. geruginosa strain PA14 at 10 sup 5 CFU per ml (fow OD) or 10
sup 8 CFU per ml (high OD) were inoculated onto agar plates containing 1% elastin,
0.5% lab lemco powder, 1% peptone, 0.5% sodium chloride and 1.5% agar, and
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bi ndi ng characteristics. Individual phage clones from

round 3 were screened by ELISA: Each cl one wad3 February 2007

assayed initially for the ability to bind to each of

w02604/§1t492@HL 20 BSA and KLH conj ugat es and_ tgc}fﬁgvtoﬁs%ogs'z

eirns al one. Those clones able to bin
conjugates but unable to bind either carrier protein
were further assayed to 33dentify those whose binding
to conjugate could be inhibited by the presence of

f

a0 B 5 R0 b S0l B

wgésreﬁe%&onkrﬁ%ﬂn HEOP @uh:rggneg Ipe@iogdli}iogsv&tcgmg glmaﬁglr gxqmlﬁs:smén
V

SPGB BRaH it ol BRSGREPS VL0 ) SRt e

@Edﬂ% %@ftﬂ@é}ﬁé Jelﬂﬂ} el hefila at main&nfémoﬁ@ahpma edapy a

exl bl e pepti i nker, and a kappa constant domain
froma human anti body. QJant i fi cat| on of the binding

f .sol.uble, s 1o f

ARBEPY 10 PARBT e ok R fleadem: Dfes hicativg of
1yeig g iclastin by Blastaiey avefeaneniired daily, sandi det daitadpitbacfivityt of e
respect to 1 mcrogr er m dDHL-T |ncubted
colpres detergge 2 ratigdh S fceseps et geory gL AR,
3&*&%@1@&@ ﬁie?%atl Qv peisbraRdPinat 2 &pakEdBMel (ad BblusedT& a
After 1 I ncubati on, unbound scAb was washed off and
negativesopmol(Eakdé i ng 13 February 2007 WD 2004/ 014423
PCT/ GB2003/ 003529 37 bound to the immobilised
conjugate detected with enzyne-| abell ed anti - human
Ekanpile 4 anti body. The sensitivity of scAb for free HSL,
and cross reactivity with other HSLs was determ ned
fromthe concentration of free antigen that reduced

I} HBertb RMADaRi HSIS GAMbOARS WRA Ulighks ﬁﬁnfg;ﬂfdr agtden! MddPdir=dG
by 50% (1 C50) (Table 4). 5 Exanp Two conventi onal
speeificityl ¢eyyardsgrarticujay SITcAaBas) aﬁ“mty yfuratiopsyasesiosged on

]g%rlﬁaﬁ ¥t %]%E%nlﬁgg)%é l‘&%? Ss%%kd?%rﬁh@ e b g:i%&f of hl%ﬂe fand the

denotes
viriablei nght adhbi@ngenof antlifiep ryuPCR nusing €-3 ewlrgonm:l]coltlghs iprigeer,

e SR, B e TSI Bhies or b 45 s P S gpresion

(W&GAG@H@C@T@R%@@G?AGQG@M ed by3't feméhl-BOR qoe

| rlng ;see Figure ic). Sone of YST-1 was conjugated_to

AGG B0V BpeaiTicigr e Phags TiRCT EFGyrotpinagene gL
PBHE@O%F; e .chfegédt NG 188 %hy wad SrtidpRbiRYaaR 2907 QR¥s gel,

car

" excised, and purified. In a similar way, phagemid DNA containing the entire human

naive library from which the original clone was isolated was prepared. The whole
repertoire of variable heavy chain genes was amplified using the 5* primer AH1-REV
(5’-AAATACCTATTGCCTACGGC-3) specific for the pelB leader sequence, and
the 3’ primer LINKER-FOR encoding the first 30 bases of the linker region (5’-

.. AGAGCCACCTCCGCCTGAACCGCCTCCACC-3").  Product of the comrect size

{~400 bp) was purified as above. The repertoire of VH genes was then combined
with the monoclonal VL gene by linking PCR using the complementary 15 bases of
the centre of the linker region that was common to both primary PCR products. The
new library was amplified by addition of the primers AH1-REV and gllT-FOR to the
linking PCR reaction after 4 cycles, and a further 25 cycles performed. The amplified
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15 (EDC) by conventional conjugation chemstry. A
human nave antibody library was panned for foud Feluagys2007
agai nst alternating immobilised YST-1 and YST-2

| ygates essentially as described previ Ly. After
woz@oﬁﬁgﬂ g phage-anti bodies for 1 h, unbounagﬁifggﬂgyg\%%zg
poured away and weakly 20 bound phage renoved by

ext ensi ve washing with PB&T fol | owed by PBS. Bound
phage were eluted with triethylam ne and neutrali sed,

n_infected.into_| og.ph ' s ]
rhbF ok MSBREab e s aag B9n oo 1A, i s o
sﬁ:ﬁﬁﬂ? lydigeﬁthE BndPpl ; m’tfi_‘eii@ﬂagaﬁﬁﬁ me;atm:.e tm{]gamtlemtd bq—p}ndﬂeﬂéﬁl}wlvmae

co recipitation re r next . rou of; .
Fpal e BHmed-B1q Eﬁﬂgﬁmﬁwﬁ&by SRS ffef2h in the
cgtﬁ-gﬁédé]%]']ﬁ Lugates in 25 rounds 3 and 4, phage were
eluted wth a solution of YST-3. Those phage bi ndi ng

to the biotinylated peptide were captured by

trept.avi.di . ' e :
Fhiro O i oS e SR MR, pfacBCACRRRE and o Pé’g%,“’
jinfiendiohes copbd gethwaDKL - BSAechnjugptecend pllavwed TiGhigk| Usbeund
allowed to |nfect, as,before. . 30.Foll ow n our.q.4.0u
PHAge TR PPYIEH 0 nﬂ}ﬁiow%?&m-ﬁmﬂgg%fermmgd @9@?181“1’?“’ D
s§g§ SRR PRSPVand PRISSACH 'Eat@isﬁﬁéifﬁ%hhgb Wk -tHenadisted Bith 2ow pH
C a

nj ugates, and to B nd TG carrier _proteins I%Ee.
trfiteylasmify apd nadrablied: Hbste wire idectadhinto Bestiriae-phasy I#:h

conj.u gLy B 0 ) h
PR b o b 3035 (g s LS RHIGS g For the
sidchSive dins cRdnmadbiliskEcamjuppie seis aliernged betweerddDHL-BSA and

transformed jnto E. coli XL1-BJue cells., The I
ity e b tirdqout oeame A B Riie fOF i S
15!%%?3‘ Qherél 1R LA IMPICate PRAS VAR efthr | frdecdDBY. B H@l BHL

affinity chromatography.” Purified scAb was then
(buiynylhemosesisalpenélor bi nding to free (non-conj ugat ed)
~peptide 5 and to the thiol actone-pepti de autoi nducer

Agr-DI, in conpetition with inmmobilised peptide
Afen Bugaids of pgmithg, SAonoSbuph phageedtloddios rware serbrmed fersdesiga

of . peptide conpared. to .bindin 0 _conj e
e et Sl TREO P Fm a1y Sl by
FEROAD Badhcl6de! waRQRahstiasitially ok the ability thOirdxaradheof Ghd dDHL-
order to generate antibodies against the ﬁ-z Lﬁ@%‘?h%t

By anctideH pengegarms and ioghecagnics Proigi Apigo ARG AREs 3t bk
 equit Lt . : i . £
o njifes i befSlo MR ARHERRERE B85 B it 2B,
idspHntheseeohiay bindagtto conjugatepookdAle-ighibited by the presence of free

dDHL or HSL in solution. The antibody variable region genes from those phage

clones found to bind to free BHL/dDHL were sub-cloned into a soluble expression
vector (pIMS 147), and produced as soluble single-chain antibody fragments (scAb}

comprising the variable heavy and light chain domains joined by a flexible peptide

. linker, and a kappa constant domain from a human antibody. Quantification of the =~

binding of soluble scAb to free HSLs was determined by competitive inhibition
ELISA. Samples containing a constant concentration of each selected scAb (with
respect to 1 microgram per mi dDHL-TG) were incubated with a range of
concentrations of free HISL for 1 h, then applied to an ELISA plate coated with tDHL-

TG. After 1 h incubation, unbound scAb was washed off and any scAb remaining
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15 (figure 1(b)) with boric acid. In vitro, pro-Al-2

will also react with boric acid to yield acti¥Eehxhaig, 2007

however this is not suitable for conjugation and
ntibody selection. A derivative of pro-Al- -
WO’@W{“ ée%si sed whereby the nmethyl group is F@?é’éiﬁﬂﬁga
linker e.g. an acyl chain, with a term nal reactive
group e.g. carboxylic ac¥H. Any structure that
includes a term nal reactive group suitable for

cheni cal, conjugation or 20 cr.gss-]inki to. ier,
b3 e mopy g f i B @ spb g R ub Rl kbl
aitibdBY. aYRsehligBly @kcAhRr 68¢ HBES andUrdsagactiviigwilhethss BSLas
a linker. The reactive pro-Al-2 is conj uq%ated .t%

wigs etermaingd, fromhe pmpetiavian efalies antigem, thatedced g, binding 1oL

I: ' i ICQRA) ¢ l'ibrary of

A I S A e A S i Sy

di spl ayed on phage) is applied to an inmobilised

conj ugsate in the presence of boric acid (preferably >
Exgmpl¢l5 pH6. 0-8.0) in order. to. yield i mmobilised Al-2
conj ugat e. Phage-anti bodies ('phage') are allowed to

b 92 d th S .
R s e
\Mg@warﬁmde@seg,i tﬁgdftﬂeewmA(%a a%iidrve:;siboar Yﬁy-gsf);ﬂfbjnsﬁgg@ﬁogy er den_o:ers]
I ndarng w ree - or conpeti1ive. DI ndi .
sige gof bgi@tim@tioai el M- ECPIBTi%WegEW%DWW witeh mcﬂh?m
(PRPRGESE AR PA Rtk BRI REAH Septidd YIS (ABES1)Has R1s6-

panning except extreme pH €l ution, borate should be

syrtiessed, Whereeh denotes résiinest toanestadrtecthe fgolmatpneung (ol gure

17 S PR Vel ORI Ko it B h2 P ot

(heptviPard eictnin(E usi®! 1-3thylBEldifkagl atwinogropy) ngrtodiidile
under phage-particle produci ng conditions and

(R} by ecavensipnal genjppation SheWRHY- Subsequent rounds of
selection are carried out as described for round one
except that, preferably, the immobilised conjugate is

25 hantre maixe edtibodydivray fas qiagnad fogaes ayndss agadnst islgmainge

OB Tt B YT Pl SOTRREE 8 W chin BN e

'biniﬁ?%g %ﬂaﬁé-zm_bgmg? ﬁgi lﬁh’ !éllﬂfghgg phage wérk :pomleg raagyj eﬁl weakly
i e i icaive v B G L3BGh B 1A PR

R Sdrd 8t HWiMArERHRARe aRPhUELNRA] halRERrd b R phak e

P “for med after each round by methods well known to
coMTEd dellsi Thaenrichéd phapthwergramplified by sesaving with ickpghphage,

t}{e% l'}')%%ﬁeda fiid cofic H{rgtgdjby p'\(/)%%ﬁl%e?lg %1ycglrb?&?ﬁitation ready for the next

round of selection. Following washing of phage bound to YST-1/2-conjugates in

rounds 3 and 4, phage were eluted with a solution of YST-3. Those phage binding to
the biotinylated peptide were captured by streptavidin coated paramagnetic beads and

_immobilised with a magnet. After further wash steps, the bound phage were added

directly to TG1 Cells and allowed to infect as before.

Following four rounds of selection, monoclonal phage-antibodies were screened by
ELISA for binding to YST-1 and YST-2 conjugates, and to BSA and TG carrier

proteins alone. The scFv genes of those clones that bound only to both conjugates
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anti bodi es shoul d be produced as described in earlier

exanpl es, and assayed for binding to each of 13 February 2007

conj ugates used for selection and to the respective un
jugated carriers. Third or fourth '

Woz‘gr?g’?/ﬁ%&g used additionally if available. ROERARY 6
positive clones will be identified as those binding to
all avail abl e conjugate%gin the presence of borate,
but not to carrier nolecules al one and preferably not

BB BIBA G, o ptF 43P BEDS ufthe R, vtk g bimefmed
11’%¢e ﬁ{) &#gﬁ]ﬂ;%]gluth ﬁﬂ%so ;rmli]tels??gs e, expltessmi | dnd beluiple etfllblr: ﬁm;reted o
Sipmdhe pAsien Bl periRpimic apich pg, puriiony S st Sl EiS k@,

PRYRASSAY Wi tef Tuied désAgbd for Bt g ﬁﬁfr@e (nbmcélhe%apm peide
of free pro-Al-2 and borate. A reduction in_binding

and tothe fhinlastoob-meptide GROBNEEIAZERY ﬁlfCOFI%Pé@O&r rpotylsed

[
piteh EhieEs B BT SiehinSEuckBo ke ffhen’® B o
toTbigdding tte cbrij&gateealpm selicafes Abat 2cAb és pongiisieg BecY 8F-epitdpy
bi ndi n ceI#uI ar Al-2 and rendering it
C?Iﬂré%ﬁ"%g ‘éﬁ) )s. A suitable in vivo nodel can be
. found in biolum nescent Vibrio harveyi, a bacterium
30 that biolum nesces in response to Al-2. Strains of
Eyamplgibveyi that are LuxS- are unable to synthesise
DPD (a precursor of pro-Al-2), and so cannot produce
Al -2. They are however able to respond by (increased
Id biglt toqueheaatt Janiibodies apains ehet A1-2 Barfeoatiathe f260YI-2 wolecule

2004/ 0144 CT/ (B20Q3,.Q003529 4 X0
) ORI iR ol e s DRt g T o
pWRIBe. WMmaffe, AT & ﬁm‘i‘a&ﬂb@'tﬂé (Podicbud) reftion lof YEAL-2
rredl a obtai ned from LuxS+ harvei. The_ _addition of

(figyreat(®) aitbrverie esid. (e itra ara-A1-3will gsq reaewithehore agi R ¥iFil g
{tﬂ:@ rﬁﬁ% H{)V%veﬁ"thmz r{o?glﬁ{%{%rf))r eetiaten aﬂd%%&d 's‘él@ﬁ% A

em ssi on. Ot entl a anti = -2 anti Odl es
dénwaﬁmecpftpm-az )2 camhd: slyﬂtlteelseﬁ whereliyehé ahethyl groagrlis asphchd) bpa
fulfillin criter outllne li d
B 5.5 20 A S VI a1 et B S 65 o0l pAs, A

stARFE thaCiab s teriBAH] Qea’éﬁvedgb@p’ sitasle f&r}bhémiémcc&ﬂjdgatghtor
em ssi on when added to LuxS- cells, or

crgsrlinkinIgpioey ALY @ad dhat| w@hieS@?ﬁﬂsﬁlPdi?fW@nMa% dredety peing
_ disiﬂ)éﬁd ek biShe dtieReEBIENGE Be Gdeli §a linker. The reactive pro-Al-2 is

conjugated to preferably two different carriers as described in the section ‘summary of

the invention’.

A library of potential receptors (e.g. an antibody library displayed on phage) is

applied to an immobilised conjugate in the presence of boric acid (preferably > 10

__pM, pH 6.0-8.0) in order. to. yield immobilised AI-2 conjugate. Phage-antibodies

(‘phage’) are allowed to bind, and those not recognising conjugate are removed by
washing, Bound phage can be eluted with high or low pH e.g. triethylamine, or by
competitive binding with free AI-2 or by competitive binding with e.g. biotinylated
AT-2 followed by removal with magnetic streptavidin beads. During all stages of bio-

panning except extreme pH elution, borate should be present to ensure that the correct
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binding to each of the conjugates used for selection and to the respective un-

conjugated carriers. Third or fourth conjugate(s) may be used additionally if
available. Putative positive clones will be identified as those binding to all available
_ conjugates in the presence of borate, but not to carrier molecules alone and preferably

not to conjugate in the absence of borate.

As it is possible that the reaction of pro-Al-2 with borate may yield more than one
species, it will be preferable io demonstrate that antibodies recognise in particular the
correct AI-2 structure. This could be determined by assaying for binding to conjugate
in the presence of free pro-AI-2 and borate. A reduction in binding with increasing
concentrations of free pro-Al-2 is indicative of competitive inhibition. Such
antibodies would therefore be expected to be able to modulate the response of Al-2
responsive bacteria by binding to extracellular AI-2 and rendering it unavailable to

ceells.

A suitable in vive model can be found in bioluminescent Vibrio harveyi, a bacterium
that bioluminesces in response to Al-2. Strains of V. harveyi that are LuxS~ are
unable to synthesise DPD (a precursor of pro-AI—z), and so cannot produce Al-2.

They are however able to respond by (increased light output) in response to
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D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE {ifthe Mr'cariwuarenoﬁ 1 forall designated States)

In respact of alt designated States to which such action is possible and to the extent that it is legally
perrml:;sib!e under the law of the designated State, it is requested that a sample of the daposited biclogical
material be made avaflable only by the issue thereof to an independent expert, in accordance with the
relevant patent legislation, e.g. EPC Rule 28(4), UK Patent Rulas 1925, Schedule 2, Paragraph 3, Australian
Regulation 3.25(3} and generally similar provisions mutatis mutandis for any other designated Siate.

E. SEPARATE FURNISHING OF INDICA TYONS (feave blonk ifnot applicable)

The indications listed below will be submitted 1o the International Burean later {specify the general nature of the indications e g,, “Accession
Number of Deposit"} '

Forreceiving Officeuse only ForIntemational Bureau use only
\[his sheet wasteceived withtheintermational application D Thissheet was received by the Intemational Bureau on:

_ | Authdrized officer Authorized officer

Form PCT/RO/134 (July 1992)




a proposed taxonom c designation (Mark with a cross

where applicable) 111. RECEI PT AND ACCEPTANCE1IRelsuary 2007

I nternational Depositary Authority accepts the

m croqQrgani smidentified under | above, which was _
WO ed by it on IS March 2003 (date OfCHHBAGYI032Nal

deposit)' |V. RECEIPT OR7REQUEST FOR CONVERSI ON The

m croorgani smidentified under | above was received by

this Inter T TREGR Y TE Lty on (date of
the origi n%i‘@@%%%%ﬁ% A oMsconvert t he

original deposit tao a deposit under the Budapest

Haptogefieat y was recei ved by it recei pt of
P",“’""“*‘Pé‘&*ﬁ‘égt for conversion) \“@%‘P&WF L. DEPCSI TARY
Foreste™AUTHORI TY Name: NCI VB Lt d. REcSirg niB £t of viripeagwrss)
AB2s 27RaVi Ng the power to reprds W@?Xﬁ; ey tiag | anal
positary Authority or afaeiedOhdbiBlorm@labd Cl Al (S)
Address: 23 St Machar Drive, 1 ". Aber deen, Date: 27

March 2003 AB24 3RY, Scqdtland. Wiere Rul e 6/4(d)

appHes—such-datei-s—t-he date on which the status of
| nt er ¥ra® poredresbeposi tary Authority was acquired. Form
nRp/ 4 YEDEROSITOR. _ -\ 1\ 2007 \WD-2004/-014423

511G 19 FCabyiiary

e L CoT ooy —Z oUW v oo o
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p35262W)/ NCB T nt emat 1 onal appli cati onNo-
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PEPOSIRE CROORGANI SM ( PCTRul e [PIB{M4IOML DEPOSITARY AUTHORITY:
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line 17 B. |DEN I FI CATI ONOFDEFCSI T
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stitution td Address of
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I

D' a scientific description

a proposed taxonomic designation

{Mark with a cross where applicable)

[I.  RECEIPT AND ACCEPTANCE

This Internationat Depositary Authority accepts the microorganism identified under [ above, which was received byiton
" {18 March 2003 (date of the original deposit)’

Iv.  RECEIPT OF REQUEST FOR CONVERSION

I The microorganism identified under f 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 Lid., : Signature(s) of person(s) having the power to fepresent the
Intemnational Depositary Authority or of authorised
official(s): .

| Address:23 St Machar Drive, e e

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

Where Rule 6/4(d) applies, such date is the date on which the statrs of International Depositary Authority was acquired.
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at the bottom of this page NAVE AND ADDRESS @F February 2007

DEPOSI TOR | . | DENTI FI CATI ON OF THE M CROORGANI SM

fication reference given by the Ac ' er
wo 2‘;°gﬁ%%i3byt e DEPCE! 1O ) NLERNATL ONAL - DERERT FRele T8

AUTHORI TY: Escherichia i NC MB 41170 G3H3 1i.

SCI ENTI FI C DESCRI PTI ON ANDY OR PROPOSED TAXONOM C

DES! GUATI G oo AT Sl TN K40 under |

above was acCeoRuan @tosty oF PATENTSROED |c description a

proposed-taxonom-c-designation (Mark with a cross

Haplogshyhidy & appl i cable) 111 RECEL R ANRAARFEPTANCE Thi s
Polworth ”l%é’%atl onal Depositary Aut hority accepts t he
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I
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GH3 *A__.. . Aberdeen, Date: 27 March 2003 ABZ4 3RY

Scotl and. Were Rul e 6/ 4(d) appl i es, such date 1s the

Aut hor| tv vvas acqw red Form BP/ 4 (sol e paqe)

The micrcorganism identified under [ above was accompanied by:
D a scientific description

a proposed taxonomic designation

{Mark with a cross where applicable)

HI.  RECEIPT AND ACCEPTANCE

This International Depositary Authority aceepts 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 abave 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 Ltd., ‘ Signature(s) of person(s) having the power to represent the
Intemational Depositary Authority or of authorised
official(s): —

Address:23 St Machar Drive, m‘f’e’ }Jﬁm

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

i Where Rule 6/4(d) applies, such date is the date on which the status of International Depositary Authority was acquired.
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13 February 2007 50 CLAIM5 1. A nethod of screening

a popul ation. of nmonocl onal antibodi es for an a&hFebruary 2007

bacterial nmonocl onal antibody, the nethod conprising

conjugating a nolecule 5 selected fromthe group

consi sting of a honoserine | actone nol ecul e of general

formula: O OMN ~/(CHZ\ )n/ (CH3) OFormulal O

ONCH2)n ~(CH3) Fornula Il Hoo ON (CHZ) ~ ~~~~

(CH3) Fornmula Il 101 1OH 10 where n=0tol2, a peptide

t higl ne of general formula (IV): S- /1 [ X)n Cxxxx

V\h%s any amno acid and n =1 to 10; 15 13

February 2007 51 or Auto Inducer-2 (Al-2), 5 HOCH O

0
- L. A method of screening a population of monoclonal antibodies for an anti-

bacterial monoclonal antibody, the method comprising conjugating a molecule

selected from the group consisting of a homoserine lactone molecule of general

formula:

Formula [

@)
- N (CH)n
0\5/ O ey
AR

o
Ne_ CH, ’
oéf \n/\n/( 2" S (CHy) Formula II

o 0

O

N (CHn _ |
Q {CH,) Formula ITI
O OH

wheren=0to 12,

a peptide thiolactone of geieral formula (IV):

O

X, Cexxxx

where X is any amino acid and n = 1 to 10;
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HOB" CHs HO' 0 or Pro-Al-2 or a Cl-ClO saturated or
unsat urated carboxylic acid derivative thereofl3 Februbl® 2007
OH OCHs to a carrier nolecule and using the
conjugate. so forned to identify a nonoclonal 25

anti body that specifically binds to the free soluble
form of the honoserine | actone pepti de thiol actone,
Al -2 or Pro-Al-2 or a Cl-Cl0 saturated or unsaturated
carboxylic acid derivative thereof fromthe
popﬂ!éﬂﬁodnd%ﬁerﬁdﬁda)pnal anti bodies in the presence

of conjugated derivatives thereof. 30 2. A nmethod as
claimed in claiml, in whitlDtheggprrier nmolecule is a
protein. 3. A nethod as clained?in claim1 or claim 2,
i n which the popul ation of nplBgclonal antibodies is a
phage display library. 35 4.QA nPnocl onal anti body
identified by a method ofy@n g”@ﬁ clainms | to 3 for
use in nedicine. 5. The use ¢f a nbndcl onal anti body
identified by a nethod a]ﬁ ar'd ngOt o any one of clains
1to 3 in the preparation*~of a” nedi canent for the
treatment of a bacterial 40 infection. 13 February

20 e a . nmol ecul e selected fromthe

gr %rpprg gbhlgzl ¢t Qﬁb’@i? Sagurﬁ@prﬁg Brsafsated earbenidicrasiedarivetivg thereof
general formula: O"'" (CH3) OFormulal ON(C-~2)n
O~~~ \(CH3) Formula Il

to a carrier molecule and using the conjugate so formed to identify a monoclonal
antibody that specifically binds to the free soluble form of the homoserine lactone,
peptide thiolactone, AI-2 or Pro-AI-2 or a C1.Cy¢ saturated or unsaturated carboxylic

acid derivative thereof from the population of monoclonal antibodies in the presence
of conjugated derivatives thereof.

2 | A method as claimed in claim 1, in which the carrier molecule is a protein.

3. A method as claimed in claim 1 or claim 2, in which the population of

monoclonal antibodies is a phage display library.

4. A monoclonal antibody identified by a method of any one of claims 1 to 3 for

use in medxcmc

5. The use of a monoclonal antibody identified by a method according to any one

of claims 1 to 3 in the preparation of a medicament for the treatment of a bacterial
: mfectmn




O ONr /(CH2)n \ I" (CH Formula Il O OHY5 where
n=0t 012, a peptide thiolactone of general fori8iFabruary2007
(IV): O S "1n [ixxxx where Xis any am no acid andn =
1to 10; .10 or Auto Inducer-2 (Al-2) 15 13 February
2007 53 HOOH ~ OBO HOB." .1- ,CH3 HO 10 O or
Pro-Al-2 or a Cl-C O saturateds®r unsaturated

carboxylic acid derivative thereof HO OH 20 O CH 3

to screen a popul ati on of nonocl onal antibodies in

ordér toTheawe iofya moteonlocietendd framt thd Qg Bétsisti ;
spepd'b{oing%&gﬁlﬁi nds to,the free sol uble foqr m Os%s lggiog a homoserine
| &0t ggerd

nol ecul e in ke of conj ugat ed derivatives
t her eof .

0
N (CH,)n |
O\b/ T e

Formula 1

O .
| N CH,)n |
0\5’ W( 2) \(CHs) Formula II
0 0

O
(CHS) Formula III
O OH

5 wheren =0to 12,

a peptide thiolactone of general formula avy:

0
sV
[X], CXXXX

where X is any amino acid andn =1 to 10;

10
' or Auto Inducer-2 (AI-Z),'

15
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N CH
0\5/ W( 2" \(CHS) Formula II
. O O

7. A nonocl onal antibody to a nol ecule selected from
the group consisting of a honoserine | actone lédkbrumatye2007
of general fornmula: O ' \CH) OFormulal OO NCH2)n
Formula Il \(CH3) OOO OMN /(CHZ)n \ 1" (CH3)
Formula Il O OH 30 where n = 0 to |2, 13 February
2007 54 a peptide thiol actonggof general fornul a
(I1v): O S~ IX<In C 5 wheré™X is any am no acid and
n =1to 10; or Auto Inducer-2 (Al-2), HOOH 0 0 15
HO11" ,1JCH3 HO O 20 or PHOrAl-@por a C-ClO
saturated or unsaturated carbd&xyfic acid derivative

t hereof 25 HO OH O/B\O

HGu -nliCH3

Ho " O

or Pro-Al-2 or a C;-Cjp saturated or unsaturated carboxylic acid derivative thereof

to screen a population of monoclonal antibodies in order to identify a monoclonal

antibody that specifically binds to the free soluble form of said molecule in the

presence of conjugated derivatives thereof.

7. A monoclonal antibody to a molecule selected from the group consisting of

a homoserine lactone molecule of general formula:

O
N (CH_)n
e
_ O

Formula I

O

o N (CHy)N «_

(CH,) Formula I

O OH

wheren =0 to 12,




CH3 wherein said antibody specifically binds to the
free soluble formof the nolecule in the predéfebruafy 2007
conj ugated derivatives thereof. ............ e
35 8. A nonoclonal antibody as clainmed in claim?7, in
whi ch the honoserine | actone nol ecul e of general
formula | is N-butanoly-L-ho rine |lactone (BHL)
where n 0, N-dodecanoyl - L-honoserine | actone (dDHL)
where n 8 and rz tetradecanoyl -L-honoserine |actone
(tDHL) where n = 10. 13 February 2007 55 9. A

. Q‘oieﬁg QP ntibody as claimed in claim?7, in which

t he' 6% %tonq: goael foreda(l¥)of general fornula ||
i s N (-3-oxohexanoyl)-L-honoserine | actone (OHHL)
where n = 2 and N-(-3-oxododecanoyl)-L-honoseri ne

| actone (QdDHL) 5 wh@re n = 8. 10. A nonocl onal
ant i body as cl ai inclaim7, in which the
honoserine 1@ €@ nol ecul e of general formula Il is
N (- 3-hydrgXybut anoyl ) - L- honoseri ne | actone (HBHL)
where n = 10 11. A nonocl onal anti body as cl ai ned
in claim7, \n whijch the peptide thiolactone nolecule
is: O 20XKTCRRMXM or /O S 30 GUNACSSLF or O S 35

(.

5 where X is any amino acid andn =1 to 10;

or Auto Inducer-2 (AI-2),

HO, OH
“, /
B
AN
15 Q P
HOno CH
w O
HO
20
or Pro-Al-2 or a C;-Cyg saturated or unsaturated carboxylic acid derivative thereof
25
wherein said antibody specifically binds to the free soluble form of the molecule in
_ the presence of conjugated derivatives thereof.
35 8.

A monoclonal antibody as claimed in claim 7, in which the homoserine
lactone miolecule of general formula I is N-butanoly-L-homoserine lactone (BHL)

where n = 0, N- dodecanoyl L-homoserine lactone (dDI-[L) where n = 8 and n-

tetradecanoyl L-homoserine Iactone (tDHL) where n = 10.
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‘which the anti body fragnent

YINCDFLL or /O 40 (S 1 YSTCYFIM 13 February 2007
56 12. A nonocl onal antibody as clainmed in any3®esruefy 2007
claims 7 to 11 which is a single chain antibody
(scAb) 5 13. A nonoclonal antibody as clained in any -
one of clains 7 to 11 which is an antibody fragnent.
14. A nonocl onal anti body as (‘isal med in claim13, in
i“s" a single chain
vari abl e fragment (scFv). 10 15. A nonocl onal anti body
as claimed in claim13, in which the anti body
fragment is a single domain fragnent. 16. A
ghf nac et nengel Qb@d)?las l@dnmk'dsiinndamn Anhi wbﬂﬂﬁ ae i}omosedne
efyi ' one 15 o jme_7 to 15. 17. A kit o
parl%l gsgeoh%rl‘%gen% gweézﬁtf?‘%’g?r ?]laég Ye¢3-peeherapayhyl bpmoserine lactone
c| AOFHIT) twtheddbn £rPhA G (305460 nd
i nstructions for us\éa. @%(f&%%bﬁ%%ggﬁ%%lfo adr?FL? eobagytogg (OdDHL)
deﬂWﬁ%@th&any one of clainms 7 to 15 for use in

medi ci ne. 19. The use of a nonocl onal antibody as
defined in any one of clains 7 to 15 for wuse in.the

pr dpar atA mm&m&%ﬁb@@*ﬁ;ﬂmﬁf&ﬁ ih BRirh 78R WRO4 th%fhomeo erine

baiterial i nfection or ° 25 i mmuno- suppf essi on caus
by '#raetedpplgruleof gendralfornpda DAindVr(e hpdrakytandriogt dyhdmogrine

Mol 644, Iﬁﬂﬁ fromthe group consisting of a
hom)sereie%e ag%{g%gnr@p)ecule of general fornula: 13
February 2007 57 O

- 1I. A monoclonal antibody as claimed in claim 7, in which the peptide thiolactone

molecule is:
O
' /4
<S

YSTCDFIM

O

GVNACSSLF

or

or
y O
<S

YINCDFLL
S ——— ——

/O

'S

<

 YSTCYFIM




10

15

20

25

OM ™~ /(CH2)n ' (CHs) OFormulal OON ( CHZZE

\(Ci3) Formula Il OOO OSN(CH)n \ (CH 1¥ pmma/2007
[l OOHwhere n =0 to 12, 5 a peptide thiolactone of
general formula (I1V): S~ [X )n CXXX where Xis any
amno acid and n =1 to 10; 10 or Auto Inducer-2

(AI-2), HO, H QZBNO 20 HO ,Jdu,,, CH3 O HO' 13
February 2007 58 or Pro-Al-2 a Cl-Cl10 saturated or
unsat urated carboxylic acid derivative thereof HO OH

10 O CH3 wherein said antibody specifically binds to
thelséree sol uble formof the nolecule in 15 the

pr e¥ence® dRORs gl artéwdyensi clainiodds anfyemeatt, claithsVhitc 01 which is a

salgn%qgghggg%ﬂoﬁﬂpct&)nabl e by a nethod conprising

13. A monoclonal antibody as claimed in any one of claims 7 to 11 which is an

antibody fragment.

14. A monoclonal antibody as claimed in claim 13, in which the antibody

fragment is a single chain variable fragment (scFv).

15. A monoclonal antibody as claimed in claim 13, in which the antibody

fragment is a single domain fragment.

16. A pharmaceutical composition comprising an antibody as defined in any one
of claims 7 to 15.

17. A kit of parts comprising an antibody as defined in any of claims 7 to 15
provided in unit dosage form and instructions for use.

18. A monoclonal antibody as defined in any one of claims 7 to 15 for use in
medicine.

19. The use of a monoclonal antibody as defined in any one of claims 7 to 15 for
use in the preparation of a medicament for the treatment of bacterial infection or

immuno-suppression caused by bacterial infection.

- 20. " A monoclonal antibody to a molecule selected from the grﬁﬁp conszstmg df o

a homoserine lactone molecule of general formula:




(1) screening a phage display library of nonocl onal

anti bodi es using said nolecule conjugated tol3February 2007

carrier nolecule. (2) optionally re-screening said
library. 20 (3) screening a phage display library with
free unconjugated nol ecule. (4) optionally

rescreening said library. 21.

singl e chain anti body

(scAb) fromE. coli clones G3H5, G313 12, G302 or
&BH3 posited as NCl MB-41167, NCl MB-41168,
NCl MB-41169 and NCI MB- 25 41170 respectively.

N (CH_)n
TN T ey
O
O
| N (CH)n
: 0\5/ W > eny
O

O .
N (CH_)n
0\5/ Y e
O OH

wheren=0+to 12,
5 a peptide thiolactone of general formula (IV):
O

s

(XIn CXXXX

where X is any amino acid and n = 1 to 10;

10 or Auto Inducer-2 (AI-2),

20 : '. HO"'t{--”CHa
| - CHOYNAY

Formulal

Formula I

Formula III
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or Pro-Al-2 or a C;-Cyq saturated or unsaturated carboxylic acid derivative thereof

wherein said antibody specifically binds to the free soluble form of the molecule in
the presence of conjugated derivatives thereof, in which said antibody is obtainable by
a method comprising the steps of:

(1) screening a phage display library of monoclonal antibodies using said

molecule conjugated to a carrier molecule.

(2)  optionally re-screening said library.

3 screening a phiage display library with free unconjugated molecule,

4) optionally rescreening said library.

21. A single chain antibody (scAb) from E. coli clones G3HS5, G3B12, G3G2 or
G3H3 deposited as NCIMB-41167, NCIMB-41168, NCIMB-41169 and NCIMB-
41170 respectively.




