Met hod for identifying and/or quantifying anti-infective conpounds
The field of the invention The present invention relates to a nethod
for identifying and/or quantifying an anti-infective 5 conpound.
Furthernore it relates to a nmethod for, identifying and/ or quantifying
a mutation in a virulence factor of a pathogen of a host organi sm
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pat hogen and t he pat hogenesis involves the interaction of a pathogen
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for the assessnment of the virulence of a pathogen has been descri bed
in WO 02/101081. The unicellular anpbeba Di ctyostelium di scoi deum

DR1- 10 20 has been used to i f a pathogen to a
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pathogen, however. Since the fitness of a cultured organism depends on the culture conditions

25  which might vary due to slight changes in the medium or the temperature of the culture, the
sensitivity of the test unicellular organism with regard to the pathogen might change and
therefore it will be difficult fo quantify and reproduce the respective virulence test.
Furthermore, the assessment of the virulence of a pathogen with the method desribed in WO
02/101081 is only semiquantitative since growth of Dictyostelium is monitored visually by

30 measuring the colony diameter or by measuring the cytoskeleton of the organism withl a light
microscope. Due to the fact that the growth of the test unicellular organism is monitored, the

assay described in WO 02/101081is very time consuming i.e. the test unicellular organism has



5for measuring quantitatively the virulence of a pathogen and the
anti-infective activity of a conmpound. Summary of the invention The
obj ect of the present invention is to provide inproved nethods for
testing pathogen 10infectivity which dges not have the
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uni cel I ul ar te%t organi sm (c) exposing the unicellular test organism
to the J&"MOYEYN at the ratio determined in step (b) in the presence

of the anti-infective compoungyhgnb§ ¢f3RPiHvehBdnand/ or quantified,
20(d) exposing the unicellular test "organismto the pathogen at the

ratio determned in step (b) in the absence of the anti-infective
conpound,to.be identified and/or. guant.ified; and (e nitoring the
ar ot h oA ReEEh Bt FBGEReTrin L Brs Saneu s Htroed etatis B ot e refgeeh
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conpoundedt@r@@isnteid pdth@gnamd/hokst digaiidn in &e abascaof vhhti-ihfetpet | ve
activity. Suitably the nethod is a nethod for quantifying I C50 of an
anti - i nfeetopad ¢ rpiirmEiicd andfongiapiicdionpri si ng: 30(a) exposing an
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anti-infective co
pathogen which allows the pathogen to grow in the presence of the unicellular test

organism;
{c) exposing the unicellular test organism to the pathogen at the ratio determined in step (b)
in the presence of the anti-infective compound to be identified and/or quantified;

20 (d) exposing the unicellular test organism to the pathogen at the ratio determined in step (b)
in the absence of the anti-infective compound to be identified and/or quantified; and
{e) monitoring the growth of the pathogen in the presence and in the absence of the anti-
infective compound to be identified and/or quantified, wherein a lower level of growth of
the pathogen in the presence of the anti-infective compound to be identified and/or

25  quantified than observed in the absence of the anti-infective compound to be identified
and/or quantified indicates that the anti-infective compound to be identified and/or
quantified has an anti- infective activity.
Suitably the method is a method for quantifying ICsq of an anti-infective compound, said
method comprising:

30 (a) exposing an unicellular test organism to a pathogen in the absence of the anti-infective
compound;
(b) determining the ratio of the concentration of the unicellular test organism to that of the
pathogen which allows the pathogen to grow in the presence of the unicellular test

organism,



(b) determning the ratio of the concentration of the unicellular
test organismto that of the pathogen which allows the pathogen to
grow in the presence of the unicellular test organism 3 (c)
exposing the unicellular test organismto the pathogen at the ratio
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a host, ab&lceasite difenRatNOaRhduRd AR &ell o BHIONAk Thd RS, BF &5 8RS SnBétivche
uni cel lul ar test organism (b) selecting a nutant of the pathogen;
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(d) determining the ratio of the concentration of the unicellular test organism to that of the
20 pathogen which allows the pathogen to grow in the presence of the unicellular test
organism,;
(e) exposing the unicellular test organism to the pathogen at the ratio determined in step (b);
f) exposing the unicellular test organism to the mutant of the pathogen at the ratio
determined in step (b);
25  g) monitoring the growth of the pathogen and the growth of the mutant of the pathogen,
wherein a higher level of growth of the pathogen than observed for the mutant of the ]
pathogen indicates that the mutant of the pathogen has a mutation in the virulence factor of

the pathogen that reduces the virulence of the pathogen to the host organism.

30  Other objects and advantages will become apparent to those skilled in the art from a review
of



4 the ensuing detail ed description, which proceeds with reference to
the followng illustrative drawi ngs, and the attendant clains. Brief
description of the figures 5 Figure 1 shows the obtained matrix of

the Kl ebsiella pneunoni ae assay and the eval uati on of the phenotype
of the nmutants and the potency of corrpound ATH18534. The rows A, Ito
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Figure 3 shows the antibiotic (abscissa) and avirulence (ordinate) activities of the screening

plates of the Kiebsiella pneumoniae assay.

Figure 4 shows OD values of the E. coli assay and the evaluation of the phenotype of the

25  mutants and the potency of compound ATH18534, The rows of the two blocks (507000-9°250
and 6°250-0) are numbered with A-P from top to bottom as shown in figure 1, The rows A, J
to P are wild type strain BAT452, Rows B to I are mutant strains, BAT501, BAT502,
BATS503, BAT 505, BAT546, BAT549, BAT550 and BAT563, respectively.

30  Figure 5 shows the antibiotic (abscissa) and avirulence (ordinate) activities of the screening

plates of the E. coli assay.



5 concentration of 18,500 to 9,250 cells/mM). Rows B to |I are mutant
strains, BAT331, BAT2, BAT334, BAT357, BAT370, BAT375, BAT406 and
BAT408, respectively. Figure 7 shows the antibiotic (abscissa) and
avirulence (ordinate) activities of the screening plates of the
Pseudononas aer ugi nosa assay. Figure 8 shows | Cso of ATH18534
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infq@ted W|th Klebsiella nutants in a pulmonary 30 rmdel of
infection. 6 Figure 13 shows the in vivo efficacy
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Figare 9 shows the Sub-MIC effect of Trimethoprim in the Tetrahymena pyriformis-

Klebsiella pneumoniae assay.

Figure 10 shows OD values of Klebsiella pneumoniae assays using Tetrahymena pyriformis

20  (Tp). The rows of the two blocks (50°000-9°250 and 6°250-0) are numbered with A-P from
top to bottom as shown in figure 1. The rows A to P (1-12) are wild type strain Kp52145
(BATBQ).

Figure 11 shows OD values of Klebsiella pneumoniae assays using Tetrahymena thermophila

25 (Tt). The rows of the two blocks (50°000-9°250 and 6°250-0) are numbered with A-P from top
to bottom as shown in figure 1. The rows A to P (1-12) are wild type strain Kp52145
(BAT39).

Figure 12 shows survival curves of mice infected with Klebsiella mutants in a pulmonary

30  model of infection.



10 The term"anti-infective conmpound”, as used herein, is intended to
i ncl ude conpounds that reduce the virul ence of a pathogen to a host
organi sm and conpounds that inhibit the growh of or kill a pathogen
in the presence and/or in the absenceﬁof a host organismlike
anti biotic conpounds. 15 The term "virul ence", as used herein, is a
measure Qf th egree of pathogenicity of a _pathogen to a host = =
or gani snt B¢ 53? g}?g@ theindypeifigacy,of p«a fa%vlﬁﬁ@y@egnéé@eﬂa@hmwﬁ in
of a pat kdgani idhmthisb nfilihblinBnB3ifiolialy T esponse in the host
organismwithin a given tine period. The term "anti-virul ence
activity", as used herein, is a neasure of the degree of a conpound
20 that reduces the virulence of a pathogen to a host organismor a
measure of the degree ofDatailadadesoription ofthamveitien pat hogen, which
causes a . reduced.virulence to a host_ organismconpared to the. )
pat hoSe n#As ?FF@QIF%%% qfaheefﬁh%wmgéﬁlw 'has the mggupEe pEPwaied WiR |t ipEipsection.
poi sonous substance, e. g., atoxin, a 25 protein or a structure of
t he pat hogen, that is produced by pathogenic living cells or
or gani s e Ainfastivibadt esusehberpiag hdginedes freaepbilitppf a pathaggnito edsd or
initiati t hogeni ocess .and i s capabl e of causing disease
to a hos?gmmg$%§g%%%hsm?gﬁ%@ﬁﬁggﬁﬁgnvirulence", as used herein, is
defined as the ability of a conpound to 30 attenuate, dim nish,
decrﬁﬁseggsu press, _or. arrest the devel opnent of; or the progression
ea
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7 The te o LDt VAR YAN i i S U he
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"quantiay&ﬂangdgutation in a virulence factor of a pathogen of a host
organi sm’, “@s used herein, is defined as the quantification of the
phenotype resulting froma nutation in a virulence factor of a
pathigen f a host organism ~ The term "I C50 (inhibitory
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i nt endedthebwillrliciid@atanlpgichMisspynerrig d oot orPddne withiny gitie thesperprgani sm
is a vertebrate. Mire preferably the host organismis a manmal . It is
nost preferred that the host organismis a human. 15 A "unicellul ar

test or Q@ i "antisvikiS@de RAIVAVT as hed Weld, Ik BEuleioY Eﬁégle@‘%@gp&&’&rﬁﬁbund
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Di ct y®st B Tevcer fhg gamicascat anathneentodes cenisane @ wrishustcl dhesloetre afia
Tet r ahy "RR84iSHBE 2 milafl & a%{%g&ﬂ SHRAAGOEY ] LGBl iR o S &‘rg]%gson(l: ytic

compared to the pathogen.

The term “virnlence factor”, as used herein, may be a poisonous substance, e. g., atoxin, a
25  protein or a structure of the pathogen, that is produced by pathogenic living cells or organisms
which initiates the pathogenic process or is required for initiating the pathogenic process and

is capable-of causing disease to a host.

The term "reducing the virulence”, as used herein, is defined as the ability of a compound to
30 attenuate, diminish, decrease, suppress, or arrest the development of, or the progression of

disease, damage or harm to a host organism mediated by a pathogen.



anoeba, flagellate or ciliate. More preferred is a phagocytic ciliate
such as, Paranecium 20 Stentor, Vorticella or Tetrahyrnena.
Tetrahynena is the nost preferred phagocytic protozoa, in particular
Tetrahynmena pyriforms (Tp) or Tetrahymena thernophila (Tt), nore
particul ar Tetrahymena pyriforms (Tp). The strain of Tp is not
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and Prot SEEi e Rt Nbub i Rt o B CRRRR L i 32°

Labor at oosganiBanbeg, Argyll, PA37 1QA, UK) can be used in the present
invention. A preferred strain is CCAP1630/21. The term "pat hogen",
as used herein, intended to include any |iving m croorgani sns such as
bact ef i aThikeabaehal/ifh a SRGbn ANCviHNEE itk 8f Eﬂﬁ@g ¥ OF & Go? bEARES
including wild types and 30 mutants thereof, [ chepause di sease_’oarS
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M kansaii, M gordonae), Staphyl ococcus aureus, Neisseria
gonorrhoeae, Nejsseria ngningitidis, Listeria ocyt.ogenes, .
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group), Streptococcus faecalis, Streptococcus bovis, Streptococcus
(anaer obilids Bi9g pyefereyd Bpfthe brst orgamipia dndAFBEL  pat hogeni ¢ Canpyl obact er
Sp., (Enterococcus sp., Haenophilus influenzae, Bacillus antracis,

corynebact eri um di pht heri ae, corynebacterium sp., Erysipelothrix
r husi opathlvash@hrgstt oignigm’ psnbed rgen.ds uGhg sy ldingphagotic protozoa,

Ent er obact er.. ae enes ebsi el | a pneunoni Pasturell a 15
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noni | i f okiliates suchek TeRsyepabid. Hrefiabilr BHELP Bfot CHOLR islEHaB5atit a,
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i nvent i opamtieyiat Tettabyreenaepyrifprmid (Fpy tuiBatiabyr2éhadiosmmeplrila. (Tt), more particular
Tetrahymena pyriformis (Tp). The strain of Tp is not critical to the methods of the present
1invention. Tp strains such as CCAP1630/21 or CCAP1630/ 1W from CCAP (Culture
Collection of Algae and Protozoa, SAMS Research Services Ltd., Dunstaffnage Marine

25  Laboratory, Dunbeg, Argyll, PA37 1QA, UK) can be used in the present invention. A

preferred strain is CCAP1630/21.

The term "pathogen”, as used herein, intended to inciude any living microorganisms such as
bacteria, mycobacteria, fungi and unicellular eukaryotic organism, including wild types and

30 mutants thereof, which cause disease or brings about damage or harm to a host organism,



The pat hogen can be an intracellul ar pathogen of the unicellular test
organi sm such as an intracellularly grow ng bacterial pathogen e.
g., select strains of Sal nonella, Legionella, or Listeria, or
nmycobacterial pathogen, e. g., Mcobagterium tubercul osis.

Al ternatively, the 25 pathogen may be an extracel |l ul ar pathogen that

grows outside of the unicellular test organism.such as a bacterial
pat hogeTha sermd patliegepivay’, aguseg herein, IsefipR f’ﬁg@eaa Uiy 8 %P%ﬁ?@?%&f’a&?e

Kl ebsi el 4 n ' LGlBisn€. J., Escherichia coli,

St aphyl odé%%ngs, ng@ﬁ%?g%%t%gécogxgus aureus, Vibrio, e. g., Vibrio
cholera, or an extracellularly grow ng pathogenic fungi, e. g.

Candi da _al bi cans._ Dependin n the conditians of expositli .
ext racel@ﬁ??%fiﬁﬁi‘tmﬁjgﬁs %G?F&?edgﬁ%@e §f?u88?1§sf8§8g 8&’3{3 eggulﬁ %@?ﬁ%ﬁ?ﬂ est
or gamni SMnadimitafiR Ak dtRGbrShnishREBAXARS hrld Bfobididial paheseRs affthe present
intracellularly grow ng bacterial pathogen duri ngbﬁ%&%ﬁ tion tgﬂ.t he

t he uni devdntipmimay wetude Fighienbasternydrris Berelabugdoriey, 4 BRgprapatte,

P 09T b B BACHEI] Av ARAGHRA. MRLEDRESfR e IISaBBEDSGEN [ 5 an

extrace ogen. st preferably, the extracellular
pat hogengdrdonks eStashyivrassus Esretre Neishira gonorkicels Nelskaia rhenipgidis,digtare t he

extracel lul ar pathggen is selected fromthe group .of, Kl.ebsiell .

pneunoni BeLOCHEEHED ﬁg‘ﬁﬁ@"%‘?@?ﬁ.@’l"ﬁﬁgﬁi ((g‘??ﬂp és%?@%%%ﬁg %%?Ht(?cogcufﬁ%ﬁamae

vir uidanc(%};&{g B Qﬁeﬁ@éogag;ﬁ@ﬁ@%ﬁmcc@ﬁvlﬂd 688, SiveptdiBcdid Giebdlissensi ng
' y

pat hway h I's used a broad range o at hogeni c bacteria e.

P. aer ugbtreptmocclEsbinds, iSthbtacasans (anacradinsie .| Mrepireenrphprramoniac, pathogen% ’
St aphyl o _ g
aphy! 0E0CaS AUl SUT: AN MR, OEhAlRERs mlEr e Rk bRaSRA

concentr ucer tPT gger I’nat ed synthesis of
secr et edcorjricbictstine diplthais, diytebadteriuni 4., Arpspddteripedukiogahiee, (rdidss.
EXPOSI NG A UNI CELLULAR TEST, | SM TO A P | n _general .t
order of PEHBEEFHOTRHETTHTFERS g%?gaﬁ%gﬁr"&?r&éﬁg@%?ﬁg ppﬁ‘é‘g?)r&ﬁ g_&%‘f{g?ﬁn
the absencRodPoBadtbolddesPIISSsReRH0h ubBateANPRHshatifubMohiliesinid, i ed
and/or quantified is not critical. Usually the unicellular test
or gani snifiegorexposbidimy Trepsacma getenialeriespabtpdisgr Agtipopygesipradtind
of the agglﬁlbnella spp., Pseudomonas, e. g., P. asruginos., Escherichia spp., e. g., Bscherichia coli,.
. Pathogenic fungi of the present invention may include, e. g., Candida albicans. Pathogenic
unicellular eukaryotic organisms of the present invention may include, e, g., Leishmania

20 donovani.

The pathogen can be an intraceilular pathogen of the unicellular test organism, such as an
intracellularly growing bacterial pathogen e. g., select strains of Salmonella, Legionella, or
Listeria, or mycobacterial pathogen, e. g., Mycobacterium tuberculosis. Alternatively, the

25  pathogen may be an extracellular pathogen that grows outside of the unicellular test organism,
such as a bacterial pathogen as Pseudomonas, e. g,, P. aeruginosa, Klebsiella, e.g. Klebsiella
pneumonia, Escherichia, e. g., Escherichia coli, Staphylococcus, e. g., Staphylococeus aureus,
Vibrio, &. g., Vibrio cholera, or an extracellularly growing pathogenic fungi, e. g., Candida
albicans, Depending on the conditions of exposition an extracellular pathogen that grows

30  outside of the unicellular test organism at the beginning of the exposition might become an
intracelluiaﬂy growing bacterial pathogen during exposition to the the unicellular test

organism and vice versa.



10 infective compound to be identified and/or quantified by adding
cells froma culture of the pathogen to cells froma culture of the
uni cellular test organism Exposition can be perfornmed by addi ng the
cells suspended in the nmedi um used forgpulture or the cells can be
suspendeg..d

aront h of CRaTerEC pIIRELR {GF PRACRI DALARE MACPRAaY SR EICRLLE

cel | s fr extraceBuleubactarial patboghinl Mostpreferdbly, e @ﬂtabdhﬁaﬂmﬂmgnn issed

bef b ddi h f , th | 1.ul t
or gan s PeReRaLL AsiHBrERE op R sHoUR Tradiapr in xged i pyttasdh ’§th cted
(d) of theniMek BRA IIKIbERMal nkhNEnia8 FsOidottal hdrikingsd 448 Escherichia coli.

anti-infective conpound under the sanme conditions. Exposition under
t he sane condltlons is perforned by exposing cells of the pathogen to

cells of nice | ar,, t est organismin.s and

suspende ?H“P @x’ghg ° Ribpsim e %%WﬁﬁﬁgFggﬁbﬁgyﬁgﬂ%ég @g&hls
exposi t i agedivy SEefd thge Eﬁ?mﬁcbéwﬁiba@ﬁaﬁa Reg. PPrie@tﬁgIB@saOEsdhgﬁém@bcﬁ{ es, on
surfaces_as gl ass cover intissue culture flasks,

t est - t ub&dehsiella pneyraerags, §ta@§ylop@@u@awu§/anﬁ \ﬁb@lplcé@bga,\?bfhﬁtﬂbyalfhr@vh(ﬂ@r
vi sual Cle, i t I refera

such i or sy AR R AR B AR dsBRifR ARSI e LRy Tacors
(FWS&Oaremuﬁadnmﬁﬁﬁ&n&hkgﬁmn@hammed unlceIIuIar test organismcells
are used in the nethods of the present invention. For exanple, a test
host organi smcan be cultured in adherent culture or in 20 suspension
culture for use in the nethods of the present invention. In order to
obtain a maxi mum reproduci bility of the nmethod, the test host

or gani snﬁv@qmﬁﬁeﬁéﬁﬂﬁmlﬂtﬂma"ﬁﬁ @RMMWOJAiBMHOGENmnt or.
Preferab e fel- ntor i S ntin fed with m wher eas, t he
Ut or o B o SO T B IR Frteshaipiam S e RaoRen B+ Bbseuce
an opj i ”Uf@n%@ﬁﬁ@éﬂc@bf% ®fnpetthd W irddeslfded agﬁfofr bfardtBR i RS cratalkeMy
in the fermentor for use in 25 the nethod of the present invention

whi ch i gietumcgylag tepeergamismonexposeditara paghdzan imthstabsange ar srthepseersen of
whi ch ca o 1gssessed by determning the ratio of the concentration
of the unlceflular test organismto that of the pathogen which all ows
t he pathogen to grow in the presence of the unicellular test

organism In case Tetrahynena such as Tetrahynena pyriforms (Tp) is
used, the usual concentration is between 250' 000 Tp/m to 400" 000

Tp/ M, 30 the preferred opti mum concentration is around 300' 000

Tp/ M. Any culture nediumthat will sustain the gromh of the

uni cel lul ar test organismmay be used to produce the cells. SM nedi um
as described in exanple 1 is preferably useful for growng It the
cells of the unicellular test organismfor use in the present

i nvention.



The conditions of pathogen culture are in general not critical to the
met hods of the present invention. Such conditions may be tailored to
t he pathogen being tested and are described in 5 the art, e. g., for

bacteria in Bergey's Manual of Systenmntic Bacteriol ogy (The

Pr okaryotes 2nd editi on by A. Balows etal., 1992). Under conditions

wh { | th
sens! nGAV RO PRERDEE oG R AN e AR U he
i nduct bgﬁogeh td E&ls(ﬂdﬁ{ 4 B RensH m@um&lmtmrgmﬁbwﬂprémomm bﬂ pedfaided| ar

test organismis exposed to one pat hogen. In or s entif nd/ or
t o quahy pdding the Oﬁbtspﬁneﬁﬁ@dﬂmi‘én%&ﬂm\% °‘b‘¥u 1ee of qce 1?1? G Sp& g%‘%d%und
as wel 'otqe o8 o {P&&&ﬁ&ﬂ&ﬁﬁ%f%ﬂﬂw&@f@w@f%@gahﬁﬂﬁquﬁﬁgf to the
uni cel I'ul ar organismin ste he present nethod, whereas

usugl | yxpdaRiogtosch om‘er dm,amatatsgiml ihs ol mudddted ﬁvf@rttb?)clét)m lFsiwaﬁd er

oe o pathiourbaes aipeer b, palEb s ety f oy PheepRhtR PR
test ongankml R HW, Hep ?c)laﬁ& Et@ig@iljl oﬁ&bﬁeﬂﬁ)ﬂ&bﬁ&aﬂﬁﬁﬁg aiﬁ/mﬂtgaantlfymg

character” of the pathogenh, e. g., pathogen_virulence. her Leria,

e. g., tEealmanfecwe deawond mdéﬂﬂlsa@w?qnémﬁﬁ%z Bggpo %ﬂaléaldeoﬂ?%Sf’d’Eﬁ ORHOR
g Egp} esiodpsh e%{%'oﬁigg 8&#%%%%% ok oRAINRUR AN BEIME: B Bl st

suppl ement may be either
pat loggs) m@rep ad)nmlgmemﬁgm samdmahmmoacommmmn@rf medlacaemeqdrfpme t he
ratio of the concentration of the unicellular test organismto that
of the FEPHHEWEASIEARLN al | ows the pathogen to grow in the presence of
the unicellular test organismin step b), usually one concent ration
of the pathogen is exposed to serial 25concentrations, of
uni cel | Expasitioreean bemgefpimaas anedgpiplates, g sifagys aspiass pvepelis; Wélssue culture

concent i on n 85PE&1al MR

cul tur eﬁaraff%sd%%fﬁ& ?P@g‘é%hﬂg% ?¥T%¢lg#§8gﬁla%glﬂ%%g? Oi(;)[r gan?isa}n to

achi eV espactidstuplc exalnination eenised coeprefepbemich micrbatpawhishemn bf uspéicReen
1000 and. 100" 000 cel |l s/ ml used, The final cell concentration of

t he patﬂ@égﬁf‘tﬂ'&]ﬁ&‘ié@@&‘ﬁngﬂz @ Hepeds pat hogen. A bacterial pathogen
is usually diluted to a cell concentration of between 30103 and 108,
preferably between 5x 104 and 5x 106 cells/m_, exposed to the

uni cel | Gezerallyewstaryedumicellar feseongpriam pelis aswset! iythg aleﬂwés ag@ayms?ﬁ

P R e R e e
achp@v esusjehsian bii@ite fepisothitae Micthotiyofthe prlas@nnmvmmn Iivedes émedrin@at i on
o e BaLioten can bf Aol Bt 10,050, M0l oL L A6 SRRl on
suspension using a fermentor. Preferably the fermentor is continuously fed with medmm
whereas the culture should not exceed 2 maximum life span of one month. There is an
optimum concentration of cultured cells of the test host organism in the fermentor for use in
25  the method of the present invention which might vary depending on the particular host
organism used and which can be assessed by determining the ratio of the concentration of the
unjceltular test organism to that of the pathogen which allows the pathogen to grow in the
presence of the unicellular test organism. In case Tetrahymena such as Tetrahymena
pyriformis (Tp) is used, the usual concentration is between 250’000 Tp/ml to 400°000 Tp/ml,
30  the preferred optimum concentration is around 300’000 Tp/ml.
Any culture medium that will sustain the growth of the unicellular test organism may be used

to produce the cells. SM medium as described in example 1 is preferably useful for growing



di lutions of the pathogen wi thout the unicellular test organismare
set up simultaneously to and independently fromthe pathogen exposed
to the unicellular test organisns at the 5 begi nning of the
exposition in order to nonitor the gri)vvth of the pathogen wthout the
uni cel lular test organism After an efposi tion time of usually

bet ween, 4 _an . [a : preferably

bet meﬁhelcgﬁsa%f&ﬁggm %@ﬁ%t esf%}réargrﬁéﬁﬁl@%ﬁl ‘?ﬁgfe%g‘% ﬁlgggﬁetﬁmat the different
concentrations 10 of the unicellular test organismis neasured. The
tenperature at which the exposition is carried qgut depen on the
uni cel ITp§Pndiiass obpaheacy B 25 AN BFHSTAN BPY TS t‘ﬁ@’éd‘@%@gﬁ?%?’é{esm}t
tenper gLty .buagmoﬁhiﬁhﬂﬁngﬁ PMahoRf 14 ﬂﬁ@pﬁﬁ(}ié&ﬁ%@ﬁg&@tﬁ@hﬂ Rl deicsibesad.

The choice of the tenperature can be easily nade by a person skil I(?d
in the the att, sTheforbastseintin Beigayis Wnwsd pf Systsmatin Bagtaricfegy (Jihg Prakagptes 2n

or gani sm.at igh th e : gr own
the 15 SeeneYdr BBt elisty tal BupRERoRaR: N IR AR R e s
exposi tigirdd Yyhe dforuis valsing phitken, taspdtiveen atdrovofo 4 ¢edl deosityehwhizbitlon

of the unicellular test organismto that of the pathogen which allows
t he patlﬂ‘BﬁgPP?ﬁh%ﬂWﬁeqskP%‘bP’é?@ﬁge of the unicellular test
orgsnism This concentration of cells of the unicellular test

organismis referred herein as well as "threshold" or "threshold
condentWYseihpers. unieliieteg oagenisoois exppsediatone gethossn. Frnadeite jentgy pud/or to
concentrations of. .the. nni Lok 'ﬁﬂ%i LymBRni t or ed
vi sual Ivﬁnﬁg"% édﬁflg%é‘)lglr&?ﬁ‘gwgfﬁ %{'ﬁ?ﬁ%ﬁnﬁég@% a 3%?%2?\%% of the

pat hogentiakeinighieerpésed simudivadoasigtdihe hnicalhdar tesb sxgatismdeste chdidhe

pat hogen i s neasured conpletely overgrow of. the.cell.s of .the
uni cel |RIFSERL Y ?&38‘&6@?\? %&Fﬁ@“@éf’ %“eélla&‘gﬁ%l S ORYgEA %tgpz? obt ai ned
i f absorbance of the pathogen exposed to the unicellular test

organi smreaches the sanme |evel as absorbance of the pathogen w thout
t hel%uni Grder edrtaim oaditions efmrpesitionT e unigellyar toft ofgiRiSBIGRABENE ~RAEEIFF 2t he
uni cel I yl 0 [; thak ] Ehsealel S
of the %3%0%@%%%@%9%%& Iottgil 8l y Og@%gt%%&;}@?ﬁgqggﬁvg‘&%%%tﬁgg.eh@ ©
uni cel | ddpatidstonstie chagaiet sithelpgboginon gt, hathegenvahlenta Othes bectertagarg..din and

t he pat hogen used as well as o he culture 30 conditions_of t
i col | AR DeRaieg aRRE Py e Bo OIS Hans QP r el PP s
the perh@choph adletelad a @fovith Quppneedk koile@! TH et govIRRISIRIMAL nlagbi Gitlean
change within about 50 % Thus, the determination of the ratio is
ess&ht | apathepenic ar p Bppathepenisdaspi@iihod of the present 13 invention in
order to achieve quantification and a high reproducibility. In case
Tp is used as unicellular test organismand bacteria as pathogen,
usual rBgés t6 deterfifnethe rdtiotofideroiGaGationchf HE0OIG Iuker tesy arzdnism toghal el |
concent {h%%latgg ge?lfwl}irtheal o%v%tﬂ?g llaa%o%];n oegtrg\% %‘th% %g’esgrﬂ;ga 0%8186 uguec:leﬁli t
organism in step b), usually one concentration of the pathogen is exposed to serial
25  concentrations of the unicellular test organism cells in step a). The respective concentrations
can be obtained by dilutions with the respective culture medium. Usnally serial dilutions of
the test organism fo achieve a final cell concentration exposed to the pathogen of between
1000 and 100°000 cells/ml are used. The final cell concentration of the pathogen depends on
the kind of pathogen. A bacterial pathogen is usually diluted to a cell concentration of between
30 10° and 10®, preferably between 5x 10* and 5% 10° cells/m), exposed to the unicellular test
organism. The time for setting up the assay by adding the pathogen to different concentrations

of the unicellular test organism cefls should not exceed a period of 30 min in order to achieve



5 After having determ ned the ratio of the concentration of the

uni cel lular test organismto that of the pathogen which allows the
pat hogen to grow in the presence of the unicellular test organi sm
the unicellular test organismis exposed to the pathogen at the ratio
determ ned in the absence and in the E%esence of the compound to be
identified and/or quantified. Usually, cellsiﬁf t he unicgllulard% st
or gani smhighgeaprodieitghiyeof giemethed The coycentishien AHE PHtEOFERSAT B METFEGPE 10
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uni cel lul ar test o nismin step b n r r. VL c)-d).
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c) - dk, tbgginﬁjhgsf 08 ekl in S@LEHMhdBEtht Bowtadf the phthodra vdtwueher at i on
of the unrcellular test organismto that of the pathogen which allows
the 15 patabyariestorgps®-in the presence of the unicel lular test
organismin step b) and for carrying out step c)-d) usually should
not exceed three days, preferably it should not exceed one day (24
hour s) . Afidrtanexpositind titieari sswiisl belwsos # e, prefarsidy befveen § andats, 1oLk

organi sm and, t he pat en.in the absenc [ : Qhkds
conpounc BB PR T AL bR o (e A B AR ER En s
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and/ or quantified usually ane concentration of_ the conpou
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correspondf ng concentr at s of the pathogen is added to
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concent r at e conpound to be identified and/or quantifie

The or deeellobf thauoiskluliraest brzanisorisrafirsd hereimasormorsafueshalch g5 dhire d
is in general ?on‘critical to the nmethod of the invention. 30 Usually
cells fr8ME ®iP ure of the pat hogen are added to cells froma
cultgpe of the unicellular test organismand for the presence of the

compound, the conmpound is added.to the m xture of cells: o he, ... :
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the saneacepmopistamavsiengtheln ceye abserbanceiof thePaBPEdS MSATHHY COMREYY owt h

of the pathogen i he.prese i :
anti -1 nf SeTROE et RAS O PR B TE R oA R Y GLP b B Batosen s
descmibedbiapied $taEorBince Thihe petiegenakpgredwt the Briotitudir testiofgemisi eaches the

pat hogen al one can be used fo calculate the antibiptic activity of an
anti - i nf 68P$ FEel@s APBhEcH ?W%‘i%ﬁ?‘?‘ﬁi‘?ﬁﬂ%“%’r#?’@f% i BEEE et vity

from ant i, ?%tfog oGk b¥hdedtrARn @ B dnRefuiRek ) \WreahRmao izt bEthe @athogen at which
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Thus, the determination of the ratio is essential for calibrating the method of the present




the unicellular organismto eradicate, i. e. that is when no cells of
the bacteria are present 20 outside the unicellular organi smanynore,
t he pathogen. METHODS OF MONI TORI NG THE GROMH OF THE PATHOGEN The

pat hogen growth nay be nonitored in RNy ways known to one skilled in
the art. How cell growth is nonitored depends, in part, on the nethod

of patho re used. |f the 25 unicellular test_organi smand
pat hogenglgél}atﬁéglggfségr 8 El%gxéeaq,uawfgctaggn ?)I}dnao]?'}g}é W?@B@él 183 & cagg Ty ssused as
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COﬂdItIOE(?OOﬁﬁIt g}ﬂto growt h and neasurenent (e.” g., occurrence,
number ) &eu;eﬁ 268 &51l comcentratipn af the baserte o hetpeen Y anfid Obestlsmience
and nunber of the pathogen in the presence of the conpound are
recorded and conpared with the occurrence and nunber fornmed in the
absente oftenhieingdsterioed tepsiond theldvacahmtiar ofthe patdlBe tesbagimidm td@at
col oni es ed by.any,.sui table neans known_to the person
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total flyorescence, 15 enmitted by a culture of the pathogen. It is
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test sangessihs ufick I ' te of.cel row h
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t he abs . ttainfective.conpound tq be identified 5 and/or
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bet ween tidieellaksesiragmesnoin stdpeb) Rad FL dayiAEaR e &)t Il HRePHEERALR Of
the anti-infective, conmpound to be identified and/or quantified and

the abso?BHREERSEP bhie Ysarmrle & sicaaduetle fimepraodivs deferninhg theeatio of the
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the anti-infective activity of e conmpoun F1ng 8r bance
of the pthesgeie arew ihbe prestrse véthe npichibudaést dfyaniomi it eteh BYag fortdaryie

t he pat vel enagth i§ used,_at.whi.ch absorbance of
the cel P@gg@l’ ?@%ﬁ%ﬁ(é&@‘%ﬁ%ﬁeﬁ‘&%ﬁ%ﬁgﬁee S0 RIEEBHAA Nk Iy RescERpRedayt
t he host(2éhgas). Lnlfuse wwnditiohd andrexg@ditton dfhOBSR 1M RAU:-EMiR aRAhbogens,

t he appropriate elength is usually at 250 to 600 nm preferably at
450 nu. qaﬂnog%lgt e absence and in the presence of the compound to be identified and/or

quantified can be carried out as described supra. In the presence of the compound to be

20  identified and/or quantified usually one concentration of the compound to be tested is added to
the concentration of the unicellular test organism determined in step b) of the present method
and then the corresponding concentration of cells of the pathogen is added to obtain the ratio
of the concentration of the unicellular test organism to that of the pathogen which allows the
pathogen to grow in the presence of the unicellular test organism. The unicellular test

25  organism can be exposed in step ¢) to the pathogen as well independently in the presence of
two or more concentrations of the compound to be identified and/or quantified, whereas in
step e) the growth is monitored independently in the presence of two or more concentrations
of the compound to be identified and/or quantified. The order of unicellular test organism,
compound and pathogen added is in general not critical to the method of the invention.

30 Usually cells from a culture of the pathogen are added to cells from a culture of the unicellular
test organism and for the presence of the compound, the compound is added to the mixture of

cells of the pathogen and of cells of the unicellular test organism.



15 absorbance is used to nonitor grow h of the pathogen the
anti-infective activity (A) of the conpound can be cal cul ated as
follows: The OD val ues neasured at the beginning of the exposure are
subtracted fromthe OD val ues neasur at the end of the exposure in
the presence and in the absence of the conpound. These corrected

{ e pr odBABBTR cREOBpITRAoRT L (Quiene o 36 DEgp e iiout g uoicausr est "
ant i -i nfgahistrded by 'sﬂ:meﬁeomﬁ t&%ﬁﬁ&%@éﬂ&oﬁ&lﬁoﬁﬁﬂﬂé&a% M B8 ax:

(1- (Al/AW0). Depending on the node of action of the antl-ln ective
conmpounde wnﬁqr\ther FPwiit ofcshﬂ pathagbl by the pregamee gralin thecdbsanicaof ba a@tamfﬁyeve

f d
gertﬁ;ngn V|r en%ﬁ gdﬁﬁgf%gkkg?gg%g&%&gﬁﬁéﬁyﬁéf%?¥#E$ QHP
act i i t ybtainet fie tmmﬂigﬂﬁi aloaticanbeqedibickiceldtcalse aﬁkﬂﬁﬁﬁlwhaimty’rmé alpﬁrtth Og en

in the pr sence of the conpound is conpl etel adlcated e. that
i s when HEWWECPEPYIERE f%@@%ﬂ@ﬂwﬁ aﬁl’fef%?eegew1¥%§ee&e PR SHVEER Ul ar

or gani SeadyePsLow DY the unicellular organi smand as 0% when the
pat hogen in the presence of the conpound has the sane |evel of growth
as the pathogen in the absence of the conmpound and both conpletely

over gr ew gg&f&{éh %g'}bkailm%ﬁt gi%%lg?eﬁtg tifhad 2 GRIRAMNG: o%éin}sﬁl% ¥epobdin

met hod i's or quan of an anttr -
conﬂ@undmpa$ﬂdbsmnoﬂaﬁmahamﬁs&@ﬁbhﬂﬂén awkhing ent sr msedoh@nivmivng Gr

R I e T e i e

anti - ViUsuhi8Nes t8 edur ¥oddkntkAivhs 6f tht &ﬁceew&%& Afisrh Qlghevend A8 & P

val ues neasured at the beglnnlng of the ex ure are subtracted from
t he OD \capesasationa efithe ynigellulaydess argawpmilereer hm@@cmﬁr&nﬁedw@g@d@ stgind

in the 3938RCE ph eliaﬂg GG at$n§§%ﬁ?%eﬁ%6 %%ﬁﬁr%méb%& C%DWO -

in the absence o conpound) and A € presence o
or Mﬁre1mah&hh¢mﬂhhﬂnmﬂmﬁhmﬂubﬁ@epnmaﬂumﬂhdangMumﬁdshmﬁnmﬁ@uhmhﬂﬁhge

anti-infecti.ve,act y of the co ng.the. farnul a for er
o oncent 15 FHEEF e Aty o e, Pt B T R SRRV getvey of e Y
( AVcone/ctMigbind. witisdtrtdaying BEI AYcabes o@meam&eﬁulaqr& 418€in { Thedess cARRIFd

approxi mation_software and the resulting | C50 values are conput ed and
aver agedhugTe ke orgaRismidririher Giﬂtﬂﬁé-lb’@?@@ﬂc%‘{ém qf éhep qomnoped eaetls to be for

15Usual |y &6l 5ekkidhas eﬁa&%%t 9rg epenﬁrﬁ%@ﬁf ‘ﬁq{‘iga"tb%si‘&ﬂ& "

t he ratlo etermnéd i n ste )" i'n
f our2t o wisidedoanoecd ikt deasismpnehereatb pathogen. concentrati on of the
anti-infective conpound.
METHODS OF MONITORING THE GROWTH OF THE PATHOGEN
The pathogen growth may be monitored in many ways known to one skilled in the art. How
cell growth is monitored depends, in part, on the method of pathogen exposure used. If the
25  unicellular test organism and pathogen are exposed on agar plates or on surfaces such as glass
cover slips, the agar plate or these surfaces may be incubated under conditions snited to
growth and measurement (e. g., occurrence, number) of the pathogen. After the incubation
period the occurrence and number of the pathogen in the presence of the compound are
recorded and compared with the occurrence and number formed in the absence of the test
30 compound. The number of pathogen and/or the colonies may be measured by any suitable
means known to the person skilled in the art. Growth of the pathogen may be monitored e. g.
fluorimetrically by well-known analytical techniques quantifying the total flucrescence



17 Preferably the unicellular test organismis exposed to the

pat hogen in step c¢) in addition independently in the presence of a
standard conpound and the growh of the pathogen is nonitored in step
(e) independently, in the presence ofstwo or nore concentrations of
the anti-infective conpound, in the absence of the anti-infective

conpound d.in t resence of a,5 standard conpound, and wherein
th(rarp I eve?rﬁfcgtfed ygg\}ﬁlﬁng?tﬁtﬁﬁgﬂ %ﬁeﬁo‘gﬁﬁowﬁm OWFQS%’F%&%E @t thetibe tavelmdr e
concent r fliidresaencefin &dl@r@t@&tisaﬁlﬂlfeﬁfféﬁﬁir\é&lﬁﬁ%%ﬁlﬁl tottﬂ@rake‘rsrég%ﬂ gfovsgﬁ

of
t he pathogen in the absence of the anti-infective conpoun andqlfq%‘gﬂ:l
| evel of “ijRenithosem carHee ppuitpassicas well by resasuringrtie ahoorpensedopticel deasity) bothe

cal cul at ] Ntd - | rve conmpound. 10 ANTI - | NFECTI VE
CovpaUnR i B0 ptenb I Bl e R BE b R R RRURE <ot ol RRENTge
conpoundandidrgnantidicd eteant dppropiitte vewelengii, whept the BTerdRe Beth@S] ther gani sm
and corrpoDLéngs th hlin ibit the growth of or_kill a pathogen in the
presence® andror 0? °PR oém??éﬁmgfn the prrsqnes piihA pRtiTfPatiEe sernpaing te ke

conpoundigentiftet ahd/¥r @abiifidd @ ed #8oB AR BEHE Pathill LGOS
and/or quantified b?ﬁ?he pr esent 015 met hodigré@élggn%a%%%%ggpﬁg%sa}% tgéhee

the vi r (AREHEECEHfe comipauntbigds idaptifieandior gnepuified quantifics fhe aatirifedtive ectvitye
activit : nti-Virul ence activi f th
conpoun é?%n%%oﬁ?@gg\?%\%ﬂ dgts)drir%) ig)b%ﬂ%s ) ce\ﬂf\ﬁ %hg ﬁya%p%eq 8 @?ﬁﬂrﬁtﬂ%ﬁp’&ﬁ%‘?g pf

quantQ f i menitpying lgewwih eSapathegdnod can be as wel | antibiotic conpounds
that inhibit the gromth of or kill a pathogen in the presence and/or
in. the absence of a host organismand the anti-infective activity of
t he conpOsually,iasvdvbRngf iikkd Bi WhitE atRGibhdelof tRfcefi§r 1O %ﬂ is rIQSmﬁl and
present rget god can be used to discrimnate between the ahti-virulence
act i vi t yAPATHaRCR &1 B cells tihechagbepitisny isghinimel antére. Infewstof bestaiipabiogsns,

Anti -i nfigetd RN I inventd on c | nclude any
synt heti ¢ oIseriber%i - Syn{&ﬂgtth?%u%lgﬁ%%&ﬁg?6“@[901{%%’,@5#33@%@27%@gase

i norgani abserbange s usedstoangyzitoi grostile of thapatheuep e si-inEbRvecRAVIRLRAFofiRY  be
as well paturally,occurri oynds. Natural ly occurring conpounds
25may i n@&@g‘éﬁ °é’¥ bg c2 O'glgtg@%%@g&%ei% Yauesgaessirgd at the pegimmingof the

nucl ei ¢ expodiiss ar@subGatbd fiaknl tROODI VRIS Heasufed M the eﬂmoﬁfﬁgle %&ﬁlieqﬁ%he

gl ycolipids, lipopolysaccharides, or macrolides. The precise source

[
of "the dﬁﬁsﬁﬁﬁfﬁag i1sthp gpsenss af thegomneund; Thesstchuectest vahirs Adwe&en®D in the

i nventi g I@@ftﬁgmgﬁg ] i e S het i
conpoundssﬁni braries Wwhi gﬁngp&el (ébgrgirg%lct?{g ngeq“g%ﬁ%g?ﬁé?"%&)t ad? ?Se% to

Si grid- Al cgleniste thadritinabicties actikity obthe borpannd esing therfadmilaATRETON {100
conmpounds 3Q. he.formof hacter.ial, fungal, plant, and an] nal

ext ractgt suc‘ﬁbg? ei) ?ﬁegl °§\'}]5?F‘8 ?8%"1”{18%’%?1 '@@P@E@W}Rﬂ’@d fgngkirulpet or
chemi calanibisie)tthesinedcoltion o8 tbﬂnéa%&qgiah S RHe '

accordi ng to nethods kngwn to thgjé?oer son skilléd i%@%ﬁg%??§@Wéﬁ)
synt het i € 2CBPPOURg 0 i anbyintlensapyity (AYD of atompasnds i ng conpounds or
bacterial, fungal, plant, and animal extracts m ght be nodified using

standard chem cal, physical, or biochem cal methods known in the art.
Usudddl y Aikeingsshyroastivity of the eampount] han trequanidifieafastt becspries e pativeemin 188

The uni test _organi smc be,.exposed. tq the pathogen in the

present %ﬁ%s%:x??g?f glse CoImpp 5 ngplﬁtt%grseé%c@te%, 1. e, that 1s when 1?0 cells %f the bacteria
are present outside the unicellular organism anymore, by the unicellular organism and as 0%
when the pathogen in the presence of the compound has the same level of growth as the

pathogen in the absence of the compound and both completely overgrew the unicellular
30  organism.

A further object of the present invention is the quantification of ICs, of an anti-infective



50f two or nore anti-infective conpounds sinultaneously e. g. in
order to identify and/or quantify the synergistic effect of two or
nore anti-infective conpounds. The anti-infective conpound to be
identified and/or quantified by the neghod of the present invention
may be p &gﬂﬁﬁ K f i %H@ﬁr i . :
organisn?to a %OS%E%Egggﬁﬂﬁé&%ﬁg?ﬁépggg?ﬁ%ben g%gggﬁépéﬂ&¥ @ﬁigggy

m xt ur e esnpaomg, wslesribepabtrogen produci ng the conpound does not grow
during exposition. Alternatively, unicellular test organismcells my
be preincubated w th conpound-produci ng pat hogen cells prior to

exposur et iseAoRRncPRIBAIR MHSES gﬁfbvt”b?tﬁ@ﬁdﬂﬂ%eﬁfthé 108, bR al @htdd W}

does not produce the conpound or the conpound m ght be produced by a
pat hdgencaenlatingehe anti-hidecilysanideityo whidhes isthiméase Equivalentite tte aotiguimitlenge

and t he ar n ont.ai ni e._coppouypnd m aght be used. . For .

Ment 1y R IRNTEF ERPRR O SR B ot Bseded BBt véfingpagf he
of the paigeegenrd subtracte@rofehe O alhdameRTRAWN theledd PE tHedPbiviré Bkhe
and/or quantified has to be usually equal or l|ess than 70 %

. a 9 .
pr ef er abPigs@geand gyrthe guseneqefithe compoynsr Ehgsesparetd yalaeual wéffor 8sin the
t han 30 9 l~19F % I
arow 1 1 ioeefie G eBhTSREPRPATIR O LR Teh et o Sk Phoeffiondbe
quanto f i td.codupbaml) aexyped tareditidate alte Hri-insetive actdatyrodbios @ingpound using the
anti-virﬁlen e activiéﬁaobserved in IQE%nﬁthods of the present
i nvent i ofPTMFUST CYFRPAtCERIFsFonE thgRnt-iniactiye eorBouk A VYA Y 0B% (the
conmpound, 0Pt ay Mg WMl dlafl{ e Y %ﬁle@gbtﬁiﬁ%d BfERE R hig“fll%m & ximgtion
corresponds™ to thé anti-° 25 virul ence activity o e c oun
obt ai nedsdftwaae amhihe esqpiimgit€ad wmludsracimmitedapeavieragrd ssing detitods known to
nDrtaIit%Eass§¥s.ﬁu§h as t hat descri bed by Lavender et al. (2005),
Lit, J. WERSRPE KR 81.6555(3): 153-159, can be used. Preferably
rodeid s, USRI the ShiesIRMAr e oERnARLIs UsBéked So BRIPARIBed & tROFiRRRIRNed in
anti- virulence activity observed in the nmethods of the present
i nvent i offep G0 independestiyar themresercestt foweo shesrapentratipenh praeraply fowr
provi de f I dent bf ui and/qr quantifying a nutation in a
vi rul encgonggllci: glr n(??l&g %ﬁtlhgeﬁﬁkg%m%o%@'st organi smthat reduces the
virul ence of the pathogen to a unicellular test organism Such a
met hod i s descri bed above. 19



Steps ¢) - g) of this nmethod of the present invention can be carried
out identically as steps a) - e) of the nmethod for identifying and/or
quantifying an anti-infective conpound descri bed supra except that no
conmpound i s present and that instead exposing the unicellul ar test
50organismto the pathogen in the presence of the conpound to be-

identifi 10r _qu ified, the. upi est .or.gani. i
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30 and wherein the gromh of the pathogen and the growh of the

nmut ant exposed at the ratio determned in step (d) and independently
at one or nore concentrations of the unicellular test organismis
nonitored in step g). 21 The pathogenighich inhibits the growth of

the uni C@H&l%f /eﬁé')sﬁatﬂfag y| 1 gﬁ%&ﬁnﬁ?bﬁ%&%apfuﬁ £ ik gﬁg ahf¥fal ext acts
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organi sm_For rollin ual.ity roduci bi | met hod
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pat hpgenynitd Rl F4éR B%gaﬁfsni A RALHRABRA R iR id &HP&Hﬁ%Fgﬁf‘bez@seHe
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to the steps defi ned by the nethods of the present i nvention, e. g.

as inter raols, h.can _be or nme neoq

fespect: b8 GRRMYR R el e hertip RS e R leal YL ERERR o e%ﬂiﬁ%ﬁ%&i
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Animal experiments can be used to corroborate anti-virulence activity observed in the
methods of the present invention. Thus, preferably the anti- virulence activity of the
compound obtained with the method of the present invention corresponds to the anti-

25  virulence activity of the compound obtained in animal experiments. As animal experiments
rodent mortality assays such as that described by Lavender et al. (2005), Lit, J. Med.
Micribiol. 295(3): 153-159, can be used. Preferably rodents, more preferably mice are used
as animals to corroborate anti- virulence activity observed in the methods of the present
invention.

30
Yet another object of the present invention is to provide a method for identifying and/or
quantifying a mutation in a virulence factor of a pathogen of a host organism that reduces
the virulence of the pathogen to a unicellular test organism. Such a method is described

above,



descri bed by Zhang et al., 1999, J. Bionol. Screen, 4, 67-73, can be
used to evaluate the robustness of the nethod. In case the
statistical function described by Zhang et al., 1999, J. 30 Bionol.
Screen, 4, 67-73, is used a Z-factor higher than 0.5, preferably

hi gher than 0.8 the maxi mrum val ue obtai ned so far can be achieved
with the nethod of the present invention. 22 Exanples Exanple 1

Thr eshol Btepet)ergyiof dtis wethofl ok tesyseseht mventionFQaa parcatried wubfde@idaily as steps a)

| M m S Procedyr e .

i ter o SNt ARtod S A TRAR aB e ey eg 6F et Bt FoBoahgovaddorived
extract i@?@é&eﬁeﬂ&%%}r%ogﬁ’d & frédddPH thin iHstER o1RRZSPh 2118 Qntbellular test
101C2H204 [ Appl | chem A2945] 1. 00 g MySO4 x 71120 [Apl i chem A1037] 1. 00

g Weifght ¢msgnisolte thermaghogen irothe gresgn@taditia ¢ozm3dwd1tcp be idgntified agl/org a
. 220 PRLSRSHL el 1 B iy SR BB o ks Tl
of the pathogen is usually cultured and exposed to the unicellular test organism identically
to the conditions described for the pathogen supra. As well the same methods of monitoring
the growth of the pathogen as described above can be applied for monitoring the growth of
10  the pathogen and the growth of the mutant of the pathogen. Usually, cells from the culture
are diluted with the culture medium used before being adding to each other. Preferably, the
unicellular test organism is exposed to the pathogen in step (c), step (e) and step (f) under
the same conditions as defined supra. The unicellular test organism is preferably exposed to
the pathogen in step f) independently to two or more mutants of the pathogen and the
15  growth of the pathogen and of two or more.mutants is monitored independently in step g).
Anti-virulence activity of the mutant can be quantified as 100% when the pathogen mutant
is completely eradicated 1. e. that is when no cells of the bacteria are present outside the

unicellular organism anymore, by the unicellular organism and as 0% when the pathogen
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Preparation of Tp for transfer in the fernmentor
experiments. Preferably anti-virulence activity greater than 75% obtained with the method of

the present invention correlate at 100% with the anti-virulence activity of the mutation of the
10 mutant of the pathogen obtained in animal experiments. Feasible animal experiments are as

described supra.

Preferably, the growth of the pathogen and the growth of the mutant of the pathogen is
monitored by measuring the absorbance of the pathogen and the absorbance of the mutant of

15  the pathogen at an appropriate wavelength, wherein the difference between the absorbance of
the pathogen and the absorbance of the mutant of the pathogen measured indicates the anti-
virulence activity of the mutation of the mutant of the pathogen. Usually, a wavelength is used
at which absorbance of the cells of the pathogen and of the mutant of the pathogen is maximal
and absorbance of the cells of the host organism is minimal or zero. In case of bacterial

20  pathogens, the appropriate wavelength is set at 250 to 600nm, preferably at 450 nm. In case
absorbance is used to monitor growth of the pathogen and of the mutant of the pathogen the
relative anti-virlence activity of the mutant can be calculated as follows: The OD values at
the beginning of the exposure are subtracted from the OD values at the end of the exposure of
the pathogen and of the mutant of the pathogen. These values AVwt (for OD the pathogen)

25  and AV (for OD of the mutant of the pathogen) are used to calculate the antivirulent activity
of the mutant of the pathogen using the formula AV%=100x(1-(AV/AVwt)).

Preferably the unicellular test organism is exposed at the ratio determined in step (d) and

independently at one or more concentrations to the pathogen and the mutant in steps ¢) and f)
30  and wherein the growth of the pathogen and the growth of the mutant exposed at the ratio

determined in step (d) and independently at one or more concentrations of the unicellular test

organism is monitored in step g).



Every two weeks a new fernmentor is started: Tp cells (strain
CCAP1630/21) fromthe 16C stock is transferred to fresh Tp medi um
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MANNET . be selected. The mutation can be used as a marker employing methods known in the art to

further identify the virulence factor and e. g. the respective genes encoding proteins required
for infection of a host organism.
Thus the method for identifying and/or quantifying a mutation in a virulence factor of a
15 pathogen of a host organism that reduces the virulence of the pathogen to a uniceliular test
organism of the present invention can be used to identify the gene or genes which have been
mutated and which are encoding the virulence factors of a pathogen to a host organism.
For controlling quality and reproducibility of the methods of the present invention, the
unicellular test organism, the pathogen, the mutant of the pathogen and/or the compound can
20 be exposed and monitored alone or in various combinations simultaneously to the steps
defined by the methods of the present invention, e. g. as internal controls, which can be
performed simultaneously in the respective steps. If the methods of the present invention are
carried out as FITS assay which is preferred, matrix microtiter plates, reduced matrix plates as
well as quality control plates of the compound to be identified and/or quantified as described
25  inexample 2 can be used. As well the methods of the present invention can be carried out
using one nicrotiter plate.
Statistical functions known to the person in the art to analyse HTS assays like the one
described by Zhang et al., 1999, J. Biomol. Screen, 4, 67-73, can be used to evaluate the
robustness of the method. In case the statistical function described by Zhang et al., 1999, I.
30 Biomol. Screen, 4, 67-73, is used a Z-factor higher than 0.5, preferably higher than 0.8 the

maximum value obtained so far can be achieved with the method of the present invention.



Exanple 2 10 Hi gh Throughput Screening 1. Preparation of SM no

gl ucose (SM) and Tetrahynena Mediumis as described in exanple 1.

2. Strains description Sane Kl ebsiella pneunoniae strain is used as
in exanple |I. 15 3. Preparation of Tet£ hynena pyriforms (Tp) : The
same Tp is used as in exanple 1. The day of the screen, resuspend the
Tp cells in SMand distribute Tp cells in the 384 well plates. 4.

Li qui d di spenser for medium distri Bixamaples Fill the same number of
test plates as above with SM with the |liquid dispenser plate filler.
20 (To tﬁ§%%#@q antibiotic activity of the conpounds). 5. Description
of the not pl ate of conpounds Each not her plate containing 24

col uMms DhreéshelR AeReminatioi P RISGRENaf 4 control colums ( 1, 12, 13 and
24) of DMBO and 320 wells of conpounds. The DMVBO col unms have to be
ar r angedPepamtisnng SiVbno pincbsel(SAT-Y .and Tetraliymast mediain | | br ary conpounds
with the 384 pin replicator. A test plate for quantifying

ant i -¥i r BHoestiee taPrgperetope disn paPMslianid medivmi on. A test plate for
gquantifying antibiotic activity contains SM. Take the pin replicator
and sinply line up the 25 guide pins in the alignnment holes of the

not her plate :yHe replicatorp will be aligned to the
bR 248

m cropl ate we replicator and®let it dry.
Yeast extract [Bacto LPQ021B]] 1.00 g
KH,PO4 [Fluka, 60230] 220g
10 K HPO4 [Applichem A2945] 1.00g
MgS0O4 x 7TH,0 [Aplichem A1037] 1.00 g

Weighting tolerance: = 0.05 g

15  Sterilize by filtration using a 0.22pm pores filter (Millipore, SCGPTOSRE). Keep this medium

in dark at room temperature no more than one week.

Tetrahymena medium :
Proteose peptone 5g
20 [Oxoid LP0085]

Tryptone 5g
[Oxo0id LP0042]
KH2PO4 02g

Complete to 11 with bidistilled H>O (dd H>0). Autoclave 20 minutes at 121°C. Allow
25  solutions to cool down to room temperature. Add 1mi of 0.22 uM filtered FeCl; 6H,O at 110
M.

1. Strains description



7. QC plates and controls in the reduced matrix For the DMSO QC

pl ate and the reduced matrix plate transfer DMSO is pin-replicated
froma 5 nother plate. Perform3 QC plates, 1 at the start of the

assay, one in the nmddle and one at the end. 8. Preparation of

Kl ebsi el | a pneunoni ae (Kp) Kl ebsiella pneunonia is prepared and

di spense as in exanple 1. 9. Activity Calculation: .0 Fromthe raw

data ( ORIhakMESeumbize RAURDPYSInisSE Baths Sl thdt| bl me 1
val ues. Cal cul atelelmt hge avergge aD vgl uegegf tﬁegauvé\%ﬂ%\?\%#gﬁ%e élvl t hout
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Z' -factor takes into consideration standard deviation as well as the
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eachy 8ol bAoA RS Bl 050 11 (e, 25 Loontrol

Preparation of Tp for transfer in the fermentior
Every two weeks a new fermentor is started:
Tp cells (strain CCAP1630/21) from the 16°C stock is transferred to fresh Tp medium,
cultured at 32 °C for 5 days and transferred to the fermentor at a concentration of 3007000

15 Tp/ml, together with a magnet stirrer.
Installation fermentor
The fermentor is put on a stirver in a 32°C cabinet, and the flowrate adjusted to get the desired
cell density.
Fermentor maintenance

20 The cell density range should be between 250’000 Tp/mi to 400°000 Tp/ml and weekly

maintenance involves to refill the medium supply.

3. Threshold determination

Cells are transferred into a 750 ml tissue culture flask and grown overnight culture at 32 °C.
25 Tp are diluted in SM- to reach cell densities of 100’000, 74’000, 50°000, 377000, 25000,

187500, 127500, 9°250, 6°250, 4625, and 3°125 Tp/ml, to dispense the cells into the 384 well

plates, DMSO is added with a 384 pin replicator.

Preparation of Kiebsiella pnenmonize (Kp)



Hi gh Throughput Screening Assay of anti-infective conpounds and
mutants 26 1)Assays specifications Bacteria and Tp concentrations
were set at the established threshol d obtained according to exanple 1
as can be seen from Table 1. Concentragtions are given in cells/m. Tp
concentration could be varied from 103 to 105. Bacteria concentration
could be varied from 104 to 107. 5 Table 1 Bacteria Assay nedi um

AVer age FR.IHIRSY oA R LR Sl Y RO o P o SDR 5 L 2 S R 2
and bacteria are dispensed using a liquid dispenser.
Incubation
At 35 °C in humidity saturated incubator. Read endpoint at OD450 ngm after 22-30 hours of -
5  incubation. The threshold if readily established from the matrix plate: the screening Tp
concentration shall be set at the least Tp concentration where the bacteria have overgrown Tp

in a homogeneous manner.

Example 2
10  High Throughput Screening
1. Preparation of SM no glucose (SM-) and Tetrahymena Medium is as described in
example 1.
2, Strains description
Same Klebsiella pneumoniae strain is used as in example 1.
15 3. Preparation of Tetrahymena pyriformis (Tp) :
The same Tp is used as in example 1. The day of the screen, resuspend the Tp cells in SM-
and distribute Tp cells in the 384 well plates.
4. Liquid dispenser for medium distribution
Fill the same number of test plates as above with SM- with the liquid dispenser plate filler.
20 (To test the antibiotic activity of the compounds).
5. Description of the mother plate of compounds
Each mother plate containing 24 columns of compounds is composed of 4 control columns (
1,12, 13 and 24) of DMSO and 320 wells of compounds, The DMSO columns have to be
arranged according to the library.
25 6. Transfer of library compounds with the 384 pin replicator.
A test plate for quantifying anti-virulence activity contains Tp solution. A test plate for

quantifying antibiotic activity contains SM-. Take the pin replicator and simply line up the



SM wi t hout gl ucose 25000 5x106 16-28h Pseudononas aerugi nosa 9250

1x105 16-28h TSB (CWD129) : Oxoid Ltd., Engl and. Escherichia coli
SM no gl ucose

25

guide pins in the alignment holes of the mother plate of compounds. The replicator pins will
be aligned to the microplate wells. Wash the pin replicator and let it dry.
7. QC plates and controls in the reduced matrix
For the DMSO QC plate and the reduced matrix plate transfer DMSO is pin-replicated from a
5  mother plate. Perform 3 QC plates, 1 at the start of the assay, one in the middle and one at the
end.
8. Preparation of Klebsiella pneumoniae (Kp)
Klebsiella pneumoniae is prepared and dispense as in example 1.
9, Activity Calculation:
‘0 From the raw data (OD values), for each well substract time 0 values from time 1 values.
Calculate the average OD value of the WT (wild type) without compound (AVwt from AV set
and ABwt from AB set). Calculate the antivirulent activity (AV%) for each of the 320
componnds on each plate using the formula: AV%=100x(1 -(AV/AVwt)). Calculate the
antibiotic activity (AB%) using the test plate without Tp using the formula: AB%=1 00x(1-
15 (AB/ABwt))
10.  Z’ factor calculation:
7’-factor is a statistical function used commeonly to judge high throughput screening assay
robustness (Zhang,J. et al. (1999) J. Biomol. Screen. 4:67-73). Z’~factors greater that 0.50 are
indicative of an excellent assay. For cell-based assays, it is common to use a Z’-factor greater
30 than 0.4 as this indicator. The formula for Z'-factor takes into consideration standard deviation
as well as the difference in the means of the high (untreated) and low (treated) values of an
assay. It is calculated by the following formula:
Z2=1-@a1 3 02)/ | - pal
The 7’ factor can be calculated for each assay plate if a control compound is added in the

25  “gontrol” row, or if a non-pathogenic mutant is used instead of wt.

Example 3

High Throughput Sereening Assay of anti-infective compounds and mutants
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2) Tetrahymena growth phase
Cells are grown in a fermentor, as described in example 1, to a cell density ranging from
10 250’000 to 400°000 Tp/ml. The routinely used optimum concentration of Tetrabymena cells
for High Throughput Screening (HTS) assays is around 300°000 Tp/ml.
3) Example of mutants and compound in the matrix of Tp concentration
a) Klebsiella pneumoniae, 8 mutants and one compound
15 Tp, Klebsiella pneumoniae, compound are prepared as described in example 2 and incubated
in a matrix containing 384 wells (12 x 24) wells at 35 °C in humidity saturated incubator. The
mutants are prepared and distributed as described in example 2 for the wild type. The obtained
matrix and corresponding OD values of the Klebsiella pneumoniae assay and the evaluation of
the phenotype of the mutants and the potency of compound ATH18534 can be seen in Figure
20 1 and Figure 2. Tp concentrations are increasing from the right to the left, starting from zero

cells/ml. The bacteria concentration was set to 5x10° cell/ml. The threshold, where Tp cells

are overgrown by bacteria was observed at 25,000 Tp/ml. The rows A, Jto L and N to P are



Reduced matri x plates and quality control plates using DVSO sol vent
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or smaller to the noise.

b) Uropathogenic E. coli (ATCC 700928) and 8 mutants

20 Tp, E. coli, compound and mutant are prepared as described in example 2 for Kp and
incubated at 35 °C in humidity saturated incubator on a matrix containing 384 wells (12 x 24)
wells as desribed in 3a). The mutants are prepared and distributed as described in example 2
for the wild type. The obtained OD values of the E. coli assay and the evaluation of the
phenotype of the mutants can be seen in Figure 4.

25 Tp concenirations are increasing from the right to the lefi, starting from zero cells/ml. The
bacteria concentration was set to 5x10° cell/ml. The threshold, where Tp cells are overgrown
by bacteria was observed at 6,250 Tp/ml. The rows A, J to P are wild type strain BAT452.
Rows B to I are mutant strains, BATS501, BAT502, BAT503, BAT 505, BATS546, BAT549,



10 avirul ence (ordinate) activities of the screening plates

determ ned according to the fornula as described in exanple 2. The
cloud of dots centered around the zero represents the noise of the
assay. The few dots with avirul ence aﬁgivities hi gher than the noise
represent the hits. Hits should have @ antibiotic activity equal or
smaller to the noise. 15 c)Pseudononas aerugi nosa (BAT10, Cosson P.
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M, Van Delden C., Curty LX , Kohler T. (2 6&). J. Bacteriol.
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Tp, Pseudomonas aeruginosa, compound and mutant are prepared as described in example 2
for Kp and incubated at 35 °C in humidity saturated incubator on a matrix containing 384

20 wells (12 x 24) wells as described in 3a). The mutants are prepared and distributed as
described in example 2 for the wild type. The obtained OD values of the Pseudomonas
aeruginosa assay and the evaluation of the phenotype of the mutants can be seen in Figure 6.
Tp concentrations are increasing from the right to the left, starting from zero cells/ml. The
bacteria concentration was set to 1x10° cell/ml. The threshold, where Tp cells are overgrown

25 by bacteria was observed in this particular case at 18,250 Tp/ml. The rows A, J to P are wild
type strain BAT10. In row J bacteria were omitted for Tp concentration of 18,500 to 9,250
cells/ml) . Rows B to I are mutant strains, BAT331, BAT2, BAT334, BAT357, BAT370,
BAT375, BAT406 and BAT408, respectively. Mutations affecting pathogenicity could be



Measur enent of |1 C50 of ATH18534

(3-(al l'yl sul fanyl)-5-hydroxy-6-nethyl-1,2,4-triazine) in the
Tetrahynmena pyriform s-El ebsi ell a pneunoni ae assay 15 Assay
conditions for Tetrahynena pyrifornis]KIebsieIIa pneunoni ae are as
described in exanple 3, 3 a. Each nother 1050 plate of conpounds is
conposed of 4 control colums of DVBO (12 pd per well) and 32 wells
per conpseed phdmislor pheiotype stringBswiiR Beddésing eondefit@ifiokiod lﬂ?ﬁ.\/[ﬁbﬁnts 4
replicates dose responses are tested per conpound at different dose
ranges &&T33hhiykthe swongkstohedotypare 8B Anti-virul ence activity is

cal cul ated as follqgws: AV4----100x(1- 20,(0E¥CINW%). ODwt was of

0. 65. AReduped Mg Rlates andrapalitysanteo] pladas vging WMV selvent orlyavee wewbatesat

each of ,the .10.co und, 1050 val ues for all.4 curves .were,c at ed
e et | 3o e R B i st bl Neis® 1 PR RR RO s
det egm S i i : | QLA =) I
LS OB E RS R R e SO0 1 LU AR 2
kl ebsi elih & pneusgedtidagatessdined oHtebRidiachig@t 7ishws fhi BRENGRS HBcissa) and
antibiotic was quantified in the Tetraliynena-ICebsiella assay and

vi r ul eneardemte fordinkiepidtivitae bf the sdresminggr gecddtamint edcoadidg tathg frmdlaas
described in exanple 30 3, 3 a for different concentrations of

t ri met h8perpsd ipgeanapip fuTheardendf datp caetersd proynd the zerpgepipsentsitin noiseaf the
concentrati hat was.| ower of a .pagnitude of 2 Log of the |C50 of
Che. ant FBPFbite ook Bene el Grees Hin fstish acrer et s oy
i's Rhgh Lii : i hiqLi Lvities at sub-MC | evel .
5" Eranpl > RPEk L SR AR bl b B BN & Dreumoni ae assays
using either Tetrahynmena pyriforms (Tp) or Tetrahynena thernophila

(Tt) TpExkinglesi el | a pneunoni ae, conmpound are prepared as described in

exanpl e and i nc;ﬁﬁed ina mtrix containing 384 wells (12 x 24)
wel |'s aflessuientent of fseph 4 THABI LS Lallylspiianab oy by droxyrormpethylel 26 S pzng)

is pr epq,{gﬁmqlhsi{ng5bpﬂfﬁﬁi@mé§§§ﬂ5b9§gﬂﬂ}a@g@£@| e 2 for Tp. Cell

concentrations are increasing in the nmatrix fromthe right to the
| ef 13 stAasayicaeditionsfrr Eetrahpoetagyyriformigélebsiclicmienmonine ames descobedias set

el 1o/ nE e 308 o EEE Rt BfconolliR SRHHRMEY colfnl Ayt 10
and 11. DMSO (1w pér wel)Rnd B2 1)is péromipbshd (1D @1 Sérivadlif akgin 2t 4Een(fBA 8Qire

8A. 4 replicates dose responses are tested per compound at different dose ranges as can be

seen from figure §B. Anti-virulence activity is caleulated as follows: AV%=100x(1-

20 (OD/ODwt)). ODwt was of 0.65. All 4 sigmoidal curves have been drawn on the same graph
for each of the 10 compound, ICsp values for all 4 curves were calculated as well as the
average value and its standard deviation and ICsy was determined using Prism version 4
software (Figure 8C).

25 Example 5

Sub-MIC effect of Trimethoprim in the Tetrahymena pyriformis- klebsiella pneumoniae

assay

The effect of the trimethoprim antibiotic was quantified in the Tetrahymena-Klebsiella assay
and virulence and antjbiotic activities were calculated and compared as described in example

30 3,3 afor different concentrations of trimethoprim. The avirulence assay detected the



15 Exanple 7 Validation of nmutants scoring in the Tetrahynena assays
a) Klebsiella nmutants validated in the nouse pneunoni ae nodel

Wl d-type Klebsiella killed all the 6 mce in 75h (pathogenic),
mitants | eading to the death of 20 ong nmouse were considered as
nonpat hogeni c, nmutants | eading the deaths of 2 to 3 mce were

consi dered as al nost nonpat hogenic and nutants | eading to the deaths

of 5 m SRR &e&&'glgtﬁ‘a;tigg 138 whEBHePat NASRRLSe of M UTAROKDY oMBS

approve y the Sw eral veterinary office (authorization nunber
31. 1. 1082{b2kit%% Bin be Rat incfipdre BETiRus@licavirulenceensFESHs Bighlyiseutitsle t6 detect5h

at 37C. They were then 25 scraped fromthe Petri dish and resuspended
i n st er mhtéi@icOVENEE at sib-BlI(idedes ol d femal e Bal b/eJ mice (6 for each
strain tested) were anaesthetized with ketam ne (40 ng/kg) and

xyl azine (5 nmg/kg), infected with 106 bacteria by nasal instillation
of 20 pd_and tagged with a transponder for identification and body

t enp@ra P@P}ﬁa@surerrent twice a day. A body 31 tenperature bel ow 34C

or alo % gﬁ]mrig?:{ ﬁﬁ&&&eﬁ?ﬁk&%ﬁi@ﬂﬁgﬁﬁw}ﬁe WeLyR v EPT BRI RGaCt | Ve

of the e mce In the next 15 hours. These criteria were
used as pertRaliN{ID) bf TetdhhmbRbilRrméplila (T8 curves of nice infected

with Klebsiella mutants in a pul nonary nodel of infection are shown
i N Fi guTe, KRbsiSldnekmnonivs, cympdurnidl ashigeprredeasidgscuibed in example 2mnddeaphsted
in a matrix containing 384 wells (12 x 24) wells at 35 °C in humidity saturated incubator. Tt
10 (CCAP 1630/1M) is prepared and distributed as described in example 2 for Tp. Cell
concenfrations are increasing in the matrix from the right to the left, starting from zero
cells/ml. The bacteria concentration was set to 5%x10° cell/ml. The threshold for Tp was
observed at 37,000 cells/m! and at 25,000 celis/ml for Tt as can be seen from figures 10 and
11. The rows A to P (1-12) are wild type strain Kp52145 (BAT39).
15
Example 7
Validation of mutants seoring in the Tetrahymena assays
a) Klebsiella mutants validated in the mouse pneumoniae model
Wild-type Klebsiella killed all the 6 mice in 75h (pathogenic), mutants leading to the death of
20  one mouse were considered as nonpathogenic, mutants leading the deaths of 2 to 3 mice were
considered as almost nonpathogenic and mutants leading to the deaths of 5 mice were
considered as less pathogenic.
The protocol was approved by the Swiss federal veterinary office (authorization number
31.1.1083/2175/1M1). Bacteria were grown on a TSB Petri dish for 15h at 37°C. They were then
25  scraped from the Petri dish and resuspended in sterile 0.9% NaCl. 7-8 weeks old female
Balb/c] mice (6 for each strain tested) were anaesthetized with ketamine (40 mg/kg) and
xylazine (5 mg/kg), infected with 106 bacteria by nasal instillation of 20 pl and tagged with a

transponder for identification and body temperature measurement twice a day. A body



Klebsiella nutants tested in a pul nonary nodel of infection showed an
attenuat ed pathogenicity, ranging froma slight attenuation to
conplete | oss of pathogenicity. Avirulence activity in the Tp assay
as desribed in exanple 3 3a) was defined as 100% when bacteria were
10 conpletely eradi cated by Tp and as 0% when bacteria overgrew the
Tp. Mutants with an activity of nore that 30% were considered as a

hit in tdighelurdH8ldw FASC 608 13§ o561 thinoI] atBody HieiddtivaRifodid tb Bk enee

activity (9% In vivo evaluation BAT39 0.00 pat hogeni c BAT176 22.72

pat hoge predicBAd dBhe 2&thdf the sscepathragenl ChdBAT ZBGe criteria were used as endpoints
for euthanasia. Survival curves of mice infected with Klebsiella mutants in a pulmonary

mode] of infection are shown in Figure 12,

b) Activity of Klebsiella mutanis in the Tp assay

Klebsiella mutants tested in a pulmonary model of infection showed an attenuated

pathogenicity, ranging from a slight aftenuation to complete loss of pathogenicity. Avirulence

activity in the Tp assay as desribed in examf)le 3 3a) was defined as 100% when bacteria were
10 completely eradicated by Tp and as 0% when bacteria overgrew the Tp. Mutants with an

activity of more that 30% were considered as a hit in the Tp assay as can be seen from Table

2.
Avirnlence In vivo
Mutant activity (%) evaluation
15 BAT39 0.00 | pathogenic
BAT176 22.72 | pathogenic
BAT164 28.54 | Less pathogenic
BAT200 40.35 | Almost nonpathogenic
BAT153 80.93 | Nonpathogenic
Example 8

20 In vivo efficacy of 3-(allylsnifanyl)-5-hydroxy-6-methyl-1,2,4-triazine in Kp murine
puimonary infection model.
Klebsiella pulmonary infection model was performed by intranasal instillation of 7-8 weeks
old fermale Balb/cN with 20 gl containing 106 bacteria. Compound or cefotaxime were
injected infraperitoneally every 6 hours from the time of infection at the indicated doses. In

25  vivo efficacy was assessed by measuring colony forming units (CFU) loads in the lungs at 24h
hours. Data analysis was performed using GraphPad Software Inc, San Diego, California,
USA. The resulis are shown in Figure 13. Lane 1 is the initial load at time zero of the

infection. Lane 2 is the load at 24hours post-infection of mice treated with the vehicle only.



40. 35 Al nost nonpat hogeni ¢ Nonpat hogeni ¢ BAT153 80. 93 Exanpl e 8 20
In vivo efficacy of

3-(allyl sul fanyl)-5-hydroxy-6-nethyl-1,2,4-triazine in Kp nurine

pul nonary infection nodel. Klebsiellqnpulnonary i nfection nodel was
performed by intranasal instillation of 7-8 weeks old femal e Bal b/ cN
with 20 pd containing 106 bacteria. Conpound or cefotaxirne were

i nj ect eHaretis HRESHdl0 DERIkYpRMRE,En BOMICS trbaedbdiitexile B3P nignfeltllafd

at the indicated doses. In 25 vivo efficacy was assessed by measuring
col ony Iaoe frisribe lond &i24hGhtposdtdadisionrof e traateg sviti [3 4 dliyldudiand)-5-Datdmxy-
anal ysis was perfornmed usi ng G aphPad Software bac, San Di ego,

Cal i f or friethylUGR.4-tigzingleas 323 B1 ay Howr il g d-aydrexy-6-ardhyl-1i2s4t he
initial Joad at tjinme, zerog of the infecfio 2.is the | oad at
Dahour sTPOBELARPHERR B RO Eor s ot o CRD lpgbeheloBm iy 30
Lane: 3 | . t 24hours post-infection of mce treated
cefo%axflr1§ éﬁkéégi%' /kg/day and lane 4 is the | oad at 24hours
post-infection of mce treated with [3-(allylsul fanyl)-5-hydroxy-
6-nmethyl-1,2,4-triazine] at 225 ng/ kg/ day.

[3-(al lyl sul fanyl)-5-hydroxy-6-nmethyl-1 ,2, 4- triazine] and
cefotaxine antibiotic treatnents reduced the CFU load in the lungs by
a 5 magni tude of 4 Log.

10



10 33 Cainms: 1. A nethod for identifying and/or quantifying the.
anti-infective activity of an anti- infBective conpound, said nethod
conpri si ng: (a) exposing an unicellular test organismto a
pat hogen of a host organismin the absence 50of the anti-infective
conpound, t.o be identified and/or quantified; (b) determning the
rati o oF13fS concentration of the unicellular test organismto that

Of e P2t NoRel i oAl A QIS IR ANAINE B e R AL L BE R GAE Of

C) "exposing aft €€ ul ar

t est organiigfeciive doffoRad, kedanctdbd tdiBpriskid:0 determned in 10step (b)
in the presence of the anti-infective conpound to be identified
and/ or quari®) xpesing ay uniceldgdeyi graansnuie cpathagen of # best asgagiem srithe abichee

t t t.he r.ati.o.det ' L.n. st b),,in th f th
ot Bt oot R BB AU v hE i EBe Ly bl e oo
() noni t orbydktérignidl @ M6 bf tRoRILTEST of the LNiBCIRNIASER G ANeh i thithE

absence of the anti- 15infective conpound to be identified and/or
quant i f i ed,theprthegen vehithoatbrws thy pathedenge gravhinothe preseqestaf depauni¢ehlutan éest
presence of the anti-infective conpound to be identified and/or
quanti fi ed ¥$EH Ybserved in the absence of the anti-infective

conpound t GeR&pbé R tHehinREBRE LR o/gtARhtd HRDatdbs BLBS rdthAdetdrRihed in
anti-infective conpound to be identified and/ or quantified has an
antli0- i nf ectstepdbpintthe pegenc ©f the anti-infective compound to be identified and/or quantified;
(d) exposing the unicellular test organism to the pathogen at the ratio determined in
step (b) in the absence of the anti-infective compound to be identified and/or quantified;
and
(e) monitoring the growth of the pathogen in the presence and in the absence of the anti-
15 infective compound to be identified and/or quantified, wherein a lower level of growth
of the pathogen in the presence of the anti-infective compound to be identified and/or
quantified than observed in the absence of the anti-infective compound to be identified
and/or quantified indicates that the anti-infective compound to be identified and/or
quantified has an anti-infective activity.
20
2. The method of claim 1, wherein the unicellular test organism is exposed in step (c) at the
ratio determined in step (b) and independently at one or more concentrations to the
pathogen in the presence of the anti-infective compound to be identified and/or
quantified.
25
3. Themethod of claim 1 or claim 2, wherein simultaneously to and under the same
conditions of step c) and d) the pathogen is exposed without the unicellular test
organism in the presence and in the absence of the anti-infective compound to be
identified and/or quantified, and the growth of the pathogeﬁ in the presence and in the
30 absence of the anti-infective compound to be identified and/or quantified is monitored
corresponding to step (d), wherein the level of growth obtained for the pathogen in the

presence and in the absence of the anti-infective compound to be identified and/or



2. The nmethod of claim 1, wherein the unicellular test organismis
exposed in step (c) at the ratio detengined in step (b) and

i ndependently at one or nore concentrations to the pathogen in the
presence of the anti-infective conpound to be identified and/or

quantified. 25 3. .The t ho f.claim1l or. clajpm2, .wherein

3l t aneodutptg s R aaRpfenSafiets vt R Boany PRECESe Sarmpoupd b
pat hogen i g0 8%BoSaMAteMANYIentd &Y Gkl MlidiotieRtivRy oMk aM iffedtiR
presence and in the absence of the anti-infective conpound to be

i dentifiedcamgberd.quantified, and the growth of the pathogen in the
presence and in the 30 absence of the anti-infective conpound to be
identified and/or quantified is nonitored corresponding to step (d),
whersei ny t herplgY&hodds an?%% Br OB ;@M&emtm@mm; 88 chRpbiifl resence
and in the absence of the anti-infective conpound to be fdentified
and/ or 34 idpnaified fnddr qumntifedlistseleceiidnat e the antibiotic activity of

the anti-infective c ound and to discrimnate antivirul ence .
activity fRLm CHRFBRGLRE Tefker 16 yirglenge, %pﬂthaeﬂﬁ%ebpv@rwm%ﬁ%thesm-
4. The net : f Wy S : i g iV
Compound. t abee AMLORLL Lob 8IS ek RIS LRGLAN the LahFRRL
conpound t [{2) arr axtibaeis cotmpouvnd thaeindibite theagrpathefyarkilioa pathagh i tlgaressnre
and t he anti-}nfgﬁﬁive act'vit¥ of the compound is the anti-virul ence
actidvity oRn{REIGRABIFAER Okmipst organison ang the arti-Bifentive aglbiyiile ¢asagound
inhibits t@?ﬁ@Qﬁ§$$ﬁﬁﬁaﬂﬁgkﬁ#ﬁéhﬂmﬁ) fhogen in the presence 10and/ or
a host

in the absence o rgani smand the anti-infective activity of
the conpound is the antibiotic activity of the conmpound. 5. The
met hod accordin% to any one of clains, 1 to 4, wherein the nethod is a

met hod ¥or QG456 dinesio a9y oanobeirims hiosh tvhreeie Biegbeiher saaeiapd for
steps (¢) tq%?[gcg%dngﬁlc%ﬁ gﬁggﬁﬁ&% WULQJ vlfﬁ) in stegg Ik% %c(l geﬁ Jr Bl h ﬁo%

uni cel I ul ar g e pat hogen ’at er erm ne
step (b) i ngepebient:l y in the presence of two or nore concentrations
of the anti-infective conmpoun exposing the

, und; , (d) . .
uni cel | ul adCkE@psipg frnindgellpler tagorganipmg de Hheaathagen pkihp Htiedctsmingddn n
20step (b) 4 .of p@g i od i ; _
ot Cor oy A DBASRARES, Aot B BLbr MRS A sl e
of two or mpmpoamicentrati ons of the anti-infective conmpound and in
t he absence of the anti-infective conpound, wherein the |evel of

growt h of {AkeXPABIASHEmiFelitke o5t encanien tefthe mashagen abihe refisedeniend ins
of Johe antigd NhPGithy SotRPHURL AN G e E¥Ghubl: sg§ oWt h of the

pat'hogen in
(e) monttoring the growth of the pathogen independently in the presence of two or more

concentrations of the anti-infective compound and in the absence of the anti-infective

compound, wherein the level of growth of the pathogen in the presence of two or more

concentrations of the anti-infective compound and the level of growth of the pathogen in
25 the absence of the anti-infective compound are used to calculate the ICsq of the anti-

infective compound.

6.  The method of claim 5, wherein the unicellular test organism is exposed to the pathogen

in step c) in addition independently in the presence of a standard compound and the
30 growth of the pathogen is monitored in step (e) independently, in the presence of two or
more concentrations of the anti-infective compound, in the absence of the anti-infective

compound and in the presence of the standard compound, and wherein the level of



25t he absence of the anti-infective conpound are used to cal cul ate
the 1050 of the anti- infective conpoysd. 6. The nethod of claimb5,
wherein the unicellular test organismis exposed to the pathogen in
step c¢) in addition independently in the presence of a standard

conpound and the 30 growt h.of the pat en is monitored in.step.(e)
ndependen S a on G SR 4 s rOeBeRPian o PG SSGNE TR0 OFGeGRi ne
anti - i nf ectihfgtiwOIRYSIEd, the B ARSOMT 1R pdiifzcA™ lirel BESRE b¥ Bie anti-
conpound and in the presence of the standard conpound, and wherein

the | evel offect3& gnpeuhd efd thedeyphvhggeth inthe heespree o€ Hesstaidatdwongound
nore concentrati.ons .of the ti -tishgf ect.i e.con%%ténd t he | evel of
growt h of HeUFEEREYeHateG a0 ghdis ABR-IRfECHYREORMOPI nf ect i ve compound

and sthe level of growth in the presence of the standard conpound are
used to cal culate the 1050 of the anti-infective conpound. 5 7. A
met hod T.or A detitodffgr ”gntifigthieand ipu gniritifying g nautatidnainiaonrulenca factarwifence

factor of a pathogen of a host organismthat redyces the virul ence. of
the pat hogd¥ g it PTEgRiE télefsrﬁgf&eg%vs& engg P ﬁ‘ﬁé’@ﬂ’&&%@rﬁp@%ﬁm&r

a el ecti : erein the pathogen is able to
(a) s 1104 ofbaRRLD M g?&%%dac sgﬁmu pat hog

grow in the presencé 1 e unic | ar test organism

(b) sel ect i(agsetecting aptthofent dfe pat, wdgeasin the pathogen is abie) toex@o i thg prdsence
uni cel lular test organismto the pathogen; (d) determ ning the
rati%o of t Ifd REoHEEHA{SSHATE8RISEhe uni cel | ul ar test organismto that

of the pat j t Jhogen to grow in the presence of
BRSO e Bl

the unicell ) exposing the unicellular test

or gani sm t dc} dx@ogiag tegeicelitilal kst srghmiomde tierpmiogdni n step (d); f)
exposing the unicellular test organismto the nutant of the_ pathogen
at the rati® drieranining e nato ef s congenirgtien of the unicellular test organism to that of

the pathogen which allows the pathogen to grow in the presence of the unicellular test
15 organism;
(e) exposing the unicellular test organism to the pathogen at the ratio determined in
step (d);
f) exposing the unicellular test organism to the mutant of the pathogen at the ratio
determined in step (d); and
20 g) monitoring the growth of the pathogen and the growth of the mutant of the pathogen,
wherein a higher level of growth of the pathogen than observed for the mutant of the
pathogen indicates that the mutant of the pathogen has a mutation in the virulence factor

of the pathogen that reduces the virulence of the pathogen to the host organism.

25 8. The method of claim 7, wherein the unicellular test organism is exposed at the ratio
determined in step (d) and independently at one or more concentrations to the pathogen
and the mutant in steps e) and f) and wherein the growth of the pathogen and the growth
of the mutant exposed at the ratio determined in step (d) and independently at one or
more concentrations of the unicellular test organism is monitored in step g).

30

9.  The method of any one of claims 1-8, wherein the unicellular test organism is a

phagocytic protozoa optionally selected from a phagocytic amoeba, flagellate and ciliate.



20g) monitoring the growh of the pathogen and the growth of the

mut ant of the pathogen, wherein a highgr |evel of growth of the

pat hogen than observed for the nutant of the pathogen indicates that
the nutant of the pathogen has a nmutation in the virul ence factor of
t he pat hogen that reduces the virulence of the pathogen to the host

organi sm 258. The nmethod of claim7, wherein the unicellular test

or gani sy, i THeXRARRLfAlait® Wik tSIRlMiRE thsi BraRli6R i ‘fl%ltrﬁ%ena.

i ndependently at one or nore concentrations to"the pathogén and the

nmutant in steps e) and f) and wherein the growh of the pathogen and

the growt h _of the nt sed at the rati. 0 determned in step (d)
and i nd&eﬁ%@ﬁ@ql?l}o%@ﬁ@ ﬁi’(e’g‘ﬁ@@l ??fF?é“WP%ESi I(;eﬁ‘é‘ﬁﬁfleli &Y ul ar

t ests or gani i i 4ln step g). 30 36 10. The met hod of
cIaFn19, mﬁgﬁéﬁﬁngﬁgh%ﬁﬁgg?+ular test organismis Tetrahynena.

11. The nmethod of claim 10, wherein Tetrahynena is Tetrahynena

pyriforms _or ST%%{a ynmena %hernnphila. 12. The nethod_of any one of
cl ai ms 12 1Ehewpdhed of anpenp ot Halgen!-i b wharap thapathepen ihelegtegd fom the group

consi sting : t Qh '¥%EQ i “Pgi- ' :
eukaryotic cglﬁségﬁl 50%%‘&% ) Qﬁ%&%‘f ﬁlb%{ 0 cqlg?%l#%ﬁ@#gge%ﬂlﬁ%&
pat hogen is an extracel lul ar bacterial pathogen. 14. The nethod of
claim 13, wherein the extracellular bacterjal pathogen is selected

fr dih t He- gridepedimniseialaimgl 2o hrreihdie dribgepmis grsniraceluiag bagieria Radogen.

aerugi nosa and Escherichia coli. 15 15. The nethod of any one of
clainms 1-14, wherein the host organismis a vertebrate.
14, The method of claim 13, wherein the extracellular bacterial pathogen is selected from

the group consisting of Klebsiella pneumoniae, Pseudomonas aeruginosa and
Escherichia coli.
15

15. The method of any one of claims 1-14, wherein the host organism is a vertebrate.



