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Det ecti on and Enuneration of M croorgani snms The
present invention concerns a nmethod for detecting and

wepwaaeerRé ng vi abl e m croorgani snms of the specPE@FEP2009/053295

Legi onel | a pneunophila in a sanple. The invention al so
includes a kit suitable for use in such a nethod. This
nmet hod and kit enabl e viabl et mi croorganisns to be
quantified nore rapidly. Legionella bacteria are

Dék?écﬁiéinté?iésEﬁLﬂné!%ttioﬁrofm&r%brgtﬁ;ﬂ_}‘i’érﬁ§n”entS such as soi |l

and non-nmari ne aquati c habitats. They can al so be

found in warmand cold water installations, cooling
Tﬁwg%ésc‘e%rﬂfin\?énrtigﬁ%ﬂﬂbé ?ré' MEtDUFHE eél’il}g%% wamerating viable
hu ifirers. Legironella, especrally ronelTa
npuceonggiisrha of tieesgeatdsdgmiend/hainetamphida fea sampialt €he

DRCkh oo BRI RG0SR e B e TRERIGSS: ana
kit RAaBledrable midicadddrigmakd Be debaEAddMoRNApRININES at i on
of Legi onella pneunophila are achi eved by cell

cul turing. This nethod may be achi eved by neasuring

L%p}o%f/é‘%&ehé%‘r@ Dbfl‘;uHéLhé‘ﬁh \B{g@n%r%&gyé‘%%rﬁ?rﬂé gg&ﬁ‘gs soil and
cro-colonies enplioyrng a filter nenbrane nethod.

ndhesarineadunatpueditatsal Trayecan albd beliagrtcein wardny antiepld water

.abi ity to f.orma colony or..nm cro-cplony,
g liblinecteli§5 Raflerk A rshbiiblia S SRR dnd watss e
and 10 days in order to allow the col onies or

m cro-colonies to form Were water installations are

ng{qnpllefz,rgs(pggi!agy ﬁ@ﬂiof’ﬁ’éfr‘ @”?‘é{”@/ﬁhi@ma&@%%ﬁ@s thasgaprause an
" 1 1 2] . .

GG LA peaofle] oBReiell RbhfTas inales MFse ien s

ofteolisthelrfas mfethiad mdRadietl$.on) t echni ques. PCR enpl oys

DNA pol ynerase to anplify a piece of DNA by in vitro

enzymatic replication. During the progression of the

Traditioh Ay eletdrtioPMhdosHigtieraton of L eGiefelspredredifliiataee laehieved
replication_which brirggs about a chain reaction in

byeed RUt Wi PRI BRf10sk B3y SedehisiveA yanegsuring culturable

bacteria using plate count or measuring micro-colonies employing a filter
membrane method. These techniques evaluate viable bacteria by their ability to
form a colony or micro-colony. Unfortunately, such methods usually require
between 3 and 10 days in order to allow the colonies or micro-colonies to form.
Where water installations are still in operation there is an unacceptable risk of

human infection during this time.

Other methods for detecting total Legionella microorganisms include PCR
(Polymerase Chain Reaction) techniques. PCR employs DNA polymerase to
amplify a piece of DNA by in vitro enzymatic replication. During the progression
of the technique the DNA generated is used as a template for replication which
brings about a chain reaction in which the DNA template is exponentially
amplified. PCR enables a single or few copies of a piece of DNA to be

amplified by generating millions or more copies of the DNA piece. Typically
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anplified. PCR enables a single or few copies of a

pi ece of DNA to be anplified by generating mllions or
woreooe/1ziopé es of the DNA pi ece. Typicall ysuch aPeeEPING9/053295

is described by D ederen et al., J Med M crobiol. 2007

Jan; 56 (Pt 1):94-101 . However a drawback of PCRis

that the sanples tend to corgain polynerisation

reaction inhibitors and therefore do not consistently

sgéwrﬁ@thaawaeécanobu%yrmuéﬁeﬁ etflir i IMEdMic®obibN@007 Jan; 56
techni que relies upon a prior DNA purification step

(Rh1)e¥-¢@h result in loss of DNA with the consequenti al
underestimation of the Legionella present. To sone
extent these di sadvantages are overcone by real-tine

HeGrRveh iaadnaWbacdua‘ri?@Rad; thet the-saveples,tendh & tadhini mplwnerisation

A8 AR AN BRI T T 5TesL Y shovioh upative TesSits.
anhérmr%ath@t@cﬁﬂﬁhﬁél}eneé WdInC pAdr DNAGRURKiEARSH 1P viHighbean

| abel | ed a fluorescent substance penetrates into

regat 'Bmsé?ﬂW%&lﬂ%theméﬁ%qtt%ahw&%ﬁﬁhmﬁm @& the dewippella
p(’%s%M) TQ%Bﬁet%&eﬁt% §é°Ehs t?gé;%éi ts&‘??&ﬁ% rER0Me @?:R

e target tstarg
wdnich igiguiantitativée Hlowwee diheb;eohmgq usutasaqtdistinguist be@veen

S . JThe pacter in which the probe is fixed wll
V{ahg%c%ﬁ]qnoﬁnqq-wgb%s%eélﬁt signal. This fluorescent

signal may then be quantified by techniques such as
flow cytonetry, solid hase C try, _or . ,

Aspihiar deriiquans fivoegssse W’tuﬂ‘y@ﬂiséﬁ@n HIISH) iewhighar is
SUSEFIITB NPt ot b senl hro 808 b
babterinweds. M\mﬁhsertheaﬂbwmm@ugm actids |( r&ll‘ﬂ)%)ehmmdhelc@rrect

shateiseBuf T ostit of PP B bR GiTRATEER o s

targeuam)wml réot kbao’eefdved oyl @ytsmb@equ@hi vedxthiry stepnIegueiRestia
a col ony ﬁher net hod for enunerating viable
wm@p@ﬁ@g péO%l@prggmll thengrmit @dlworescent signal. Thi quorescent

signal may then be quantified by techniques such as flow cytometry, solid phase
cytometry, or epifluorescent microscopy. A typical FISH technique is described
by Dutil S et al J Appl Microbiol. 2006 May;100(5):955-63. However, using the
FISH technique alone the total number of viable Legionella pneumophila could
be detected but unfortunately the method could not exclusively identify only
those Legionella pneumophila bacteria able to divide and by consequence

make a colony.

A further method for enumerating viable Legionella pneumophila involves
ChemChrome V6 and is described by Delgado-Viscogliosi et al Appl Environ
Microbiol. 2005 Jul;71(7):4086-96. This method allows the quantification of
Legionella pneumophila as well as discrimination between viable and non-viable
bacteria. It combines specific detection of Legionella cells using antibodies and

a bacterial viability marker (ChemChrome V6) and employing epifluorescent
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ChenChronme V6 and is described by Del gado- Vi scogl i osi
et al Appl Environ Mcrobiol. 2005 Jul;71 (7):4086-96.

wabkiog/1imeedod al |l ows the quantification of Legi BEIEEPR09/053295

pneunophila as well as discrimnation between viable
and non-vi abl e bacteria. It conbines specific
detection of Legionella cells using antibodies and a
bacterial viability marker (ChenChrone V6) and

nfEiek 8oy r &R EhLIAERIISANHBVEVRP CAHMYUER thib I‘E‘é*bhmque
enumer at i on. However, although this techni

d_!ﬁtlﬁgwﬁb% bﬁ@@e@eﬂa@@@nmW@r@a@ﬁq:eﬂ%ﬁwn@lba e é@ﬁ@@arﬁtew
ide?]tigptfho Qlcglohg fg %%18 eYl identify those
ny

ormn r| 8005 20070218522 descri bes
met hods and conpositions for detecting and quantlfyl ng

nel |l g and pt her heterotrophi.c
U 28808 Yeae st Pabiods codiiebtrsuBe r GebPiicenda
quBAlifyitg #dblebsgiopend an®dtHemhetsrowbbhip aeraYi¢ Bactans the
growt h sel ective substances for rapid detection and

eribed inclusiesitos Use Oﬁﬂ@ﬁbd%qh@hlné’?défaﬂ_@@ﬁ%lﬁ@?tlrﬁed"ﬂ‘ﬁ growth

PRSI U PR MR T LR ESL R RE =
qpaetsiﬁmtien of méroraotoryenoshagiome/a. gTa*Bsetamne;mmw@nmpt

ri,s h en peroxide by bringing the gaseous
eQH F%tﬁ?rﬁﬂlt're%(rjﬂ @ht act with an agar growth nedium

conprising a salt of pyruvic acid and allow ng the
devel ()ﬁrrent of colonies of the m croorgani sns.

EFet3siiddeiaips o2 Melied el erlngiasWh PEIses Shinigogigagisms
P b A QonPehiBnn it BoRrisind ik Sin BéIBKIdB ! tfinghPthe

erally cons ; re accurate. uent | Yy
gtaheoqtﬁ ainaronoant intetchokhct wﬁ’aiansagaherwtéfreedlem @:rmn)rwgna

STERER Y as2RhBl AaPbne LelahahienLhErlBih oY ©

niioMdbeganisrgs.t he m croorganismonto a plate containing a
solid nutrient source or growth nedium Such a
technique is generally referred to as

Techniques which involve the growth of colonies on a growth medium, such as
a nutrient agar plate, are generally considered to be more accurate.
Consequently the plate count method remains the preferred choice of method
for obtaining the total viable count. This generally means applying a sample
suspected of containing the microorganism onto a plate containing a solid
nutrient source or growth medium. Such a technique is generally referred to as
plating. By total viable count we mean the total number of bacteria capable of
yielding a population discernible by the observer. Typically this will mean a
visible colony on the surface of a growth medium such as nutrient agar plate.

However, microorganisms such as Legionella pneumophila in the environment
may be subject to one or more stresses which prevent the microorganism from
growing and multiplying in its environmental situation. Such stressed

microorganisms would not divide at all or form a visible colony under normal
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plating. By total viable count we nean the total
nunber of bacteria capable of yielding a population
wale@eaeriedl e by the observer. Typically this wdT/Ermanos3295
a visible colony on the surface of a growth nedium
such as nutrient agar plate. However, m croorgani sns
such as Legi onell a pneunophi4a in the environnent nay
be subject to one or nore stresses which prevent the
cOMGHRPESRIMoHE T @d Bh ARt RCoreBbitioR] of imlerooPgdrisms cells
envi ronnmental situation. Such stressed m croorgani sns
wilbgereralbt beistperechduaata eryirongramtal opnditibne ssh@systanvaten,
pRAUJTRL & \oFo%fdfe[‘%eEPé}?d&' a‘?{asdeéiébahpﬁ lﬁuﬂmé’r%@%?fe cells may
proportion of 'm croorgani sns cells w genérally be
betin asadrterdble physeiogicad steta iralvhicbribe teadmiquesefqhatag the

starvati.on nPr esenc f Pi oci de, , heat , shock, and
MYE/OPEIAS B! el%ﬁ’iaﬁéfq'?g? stressiiag of thope alrkady plEesseds
mMisoBed M res BENSHR RothedreSdrieofidtmbbplidtid 66/ geAc Firtisemore
| ati ncgtthe m cr oor ggnl snms may exacerbate stressing

f

t$ CONGLRAdla APl dealed e BBk RRERER [RAdND A t o
hBEREFREGRS: Ble BITIERIEEOGyOXygen. Furthermore this
coul actual de

lead to arti ath of the stressed
bacteria | eading to an underestimati on of the total
Vi e count. In . additiqn, ,undergstinmation of. viable
Y afiP el TRsRRIBR o o s HEgPRP G T e REng
niRedmidazicdnishdZarde@aindedard thsts prithagendityl ty. Since
the 1970s it has been reported that scavengers of
reacti ve oxygen species (ROS) should be used to limt

Siftte BEM7hs K DU ebrt lepsried Er%%ggwrig&s bf‘fealeh@é biRhen
process. This was reported by SpecK et al, repair” and
speciae(ROS)shotildibe ugesdodinnii therattechef exigdtivei stgpss during the

r.oce e 1 0| ,.2 49- 50 975) : Ny

PBRGE e oS wHbSERM<ELoY Shetk 'S dorchet AN Aglot o
inﬁ\meldfdanfdn:h@rbfyllc\é plathg ?Poc’szulrez FHopt Midrdbr) 29 F54960 (€375)

Benef i cj effects_of catal ase or ryvate in a, , ,
Magtp %?'o“g%t@iaéﬁh%ﬁ@?dto@dﬁm@ﬁ@' ﬁwr#%/rﬁaowe%%ﬁwwo'zsﬁ\ﬂlcroblol
38t 2wl (9P BFewll &4 BenBfitiaFetidctosr MtsheE 0P byrfate in a

797-800 ﬂl 77); MDonald et al, Enhanced recovery
most-probable-number technique for the detection of Staphylococcus aureus.
Appl Environ Microbiol 34, 797-800 (1977); McDonald et al, Enhanced recovery
of injured Escherichia coli by compounds that degrade hydrogen peroxide or
block its formation. Appl Environ Microbiol 45, 360-5 (1983); Marthi et al)
Resuscitation effects of catalase on airborne bacteria. Appl Environ Microbiol
57, 2775-6 (1991); Busch and Donnelly Development of a repair-enrichment
broth for resuscitation of heat-injured Listeria monocytogenes and Listeria
innocua. Appl Environ Microbiol 58, 14-20 (1992); and Dukan et al, Oxidative
stress defense and deterioration of growth-arrested Escherichia coli cells. J Biol

Chem 274, 26027-32 (1999).
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of injured Escherichia coli by conmpounds that degrade
hydr ogen peroxi de or block its formation. Appl Environ

wob@pobi7od 45, 360-5 (1983); Marthi et al) PCT/EP2009/053295

Resuscitation effects of catal ase on airborne
bacteria. Appl Environ M crobiol 57, 2775-6 (1991 ) ;
Busch and Donnel |y Devel opmept of a repair-enrichnment
broth for resuscitation of heat-injured Listeria

F@M@thﬁﬁﬁ%a@ﬁ&nbhﬁér%d <?a§e@flﬁ§ Hﬁ/ent%w bf fHRVreESENt invention
M crobiol 58, 14-20 (1992); and Dukan et al, Oxidative

betievesibatiileeRO8 wipidd dstredieachby ailitert igubirvhieh g eempound
L ch Il's. J Biol Chem 274, 26027-32
rﬁcggggiérﬁb@aﬂ\//%h RGS .

In-all the aforenentioned cases the
inventors of the present invention believe that the

Bt S Bt S B Sl Do

méﬁawaﬂedmhﬁmob@@awnﬂlppw&némd Eadtéranehl Mﬁgbtﬂal@bw 989, 55,
nbr ane | nmunoass plied and

1Eﬁ911|66ﬂ r?@ﬁ@'&beﬂ\ﬂh@r%ﬁi@p@g%ﬂd '9!98@"05%9” ojég@omellﬁ]pneumophlla
g%?ﬁthl‘frﬁ)bqaﬁasgﬁr%g%%pgi‘rgﬁﬂgclbﬂglrgdtlfogﬁgt NBm8ans is. prawded

egi one y an | nmunobl ot assay usin
foroteating math the tprdieliy. of Najureskivectéria.pr ovi ded f or deal i ng
wWth the problemof injured bacteria. An article by
Pine et al (Role of keto acids and

Anesiticle byRilg eh abRVI€ BOkétY aRitkydmsrddictidxgievstavdinging
Legi onel |l a species. J din Mcrobiol 23, 33-42 51986%
CHEYEF? Hb@etg’f@WH’e@fels@’@@ﬁ”ﬁo’ipeﬂ?é A&dintVigrpbia! 23 B8-42c(1986))

d@ﬁé‘rlﬁe‘%C{Hé%cgé‘éﬂg%r %ﬁ%\%%ﬂ%ﬁﬁg 'a?n 8 GRd ShyRen

e growth gl one pneu suggest )
sqavemgln@etsze/nnmtseto|0@Itlml$mthermrowéuobkeglmlafmemcmmﬂamd

HRUSRET 100 fites Bl G 2R R, Sanbg s dtaton
of this necrbbigainint. to repair the stressed Legionella

pneunophila cells to be repaired and all ow accurate
enuneration. This is especially so when using a

HORRS/EF tHe use of keto acids and reduced oxygen scavenging enzyme alone
is insufficient to repair the stressed Legionella pneumophila cells to be repaired
and allow accurate enumeration. This is especially so when using a specific
growth medium for Legionella pneumophila, such as buffered charcoal yeast
extract (BCYE) agar medium. In fact, there is no data available concerning the
optimisation of a standard medium useful for the accurate enumeration of

Legionella pneumophila.

Thus an objective of the present invention is to find a method for accurately
enumerating Legionella pneumophila. This is especially so in regard to its

standard method using the plating technique.
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grow h medi um for Legionella pneunophila, such as
buf f ered charcoal yeast extract (BCYE) agar nedium 1In

wo 20b/127b€re i s no data avail abl e concerni ng tPEI/EP2009/053295

opti mi sation of a standard nedi um useful for the
accurate enuneration of Legionella pneunophila. Thus
an objective of the present gnvention is to find a
nmet hod for accurately enunerating Legionella

TROS YEBAHidPto thBipPedent ARRAGLR WeYprefide ™ medriddof Betekling and
standard met hod using the plating techni que. Thus

eauEerafinggviakyle herqer@usms i@ At Pk SuePastes Plaroniaineg e
rﬁigﬁooﬂﬁrﬁﬁ%é ng and enumnerating viable mcroorgani sns in
a sa e suspected of containing said mcroorgani sns (
1) cohtcantaatiggsaiddmidresrganigens afremid$ampliedvitaatplbastvarteh

t | east i und and wt h nedi d
QBT CHBRRA A FEOBTIHRALTbES: eps ( 1), and (3)
det ecd)iiR€Lbitielg A pEdduit BOsteps ¢ )vaadl € m croor gani sns,

in which the mcroorgani sns are of the species

Legi bhelatectipaansoprantifying fiaidiviabld miegropraanishi r

R bR artort s O (R Sk oS TR el pReLARphA] and i
whialT therrgpair sompByna xlireeity arendiredatly caweesrea@ffent on the

ir{bal ance between th &an entr Iﬂj] on.of RQOS. (endogene

S EORIEET Bresheg T enideaite S RICTPRDAT ty of

the m croorganisns to readily detoxify the reactive

internedi ates or efficiently repair the resulting
Bdé?%‘ﬂfé'.\’e%r@ﬁs wesnapi PAAMEelanee bebyern theetomsgniration of ROS

( %%ﬁéﬁ%&;ctibh%r@x%@@é S8 g B l‘ﬂ?élélﬁlitﬂ/%ﬂtﬁe effects

lue ‘to t ormation~of free radicals and oxidising .
migentganisns ko wadie detoxife $he waictive mdgrmestiates or aticegdy trepair

conponents o . M Croargani C .far
the e AR v s Plioft 25 RREhS EaraBaiic Eppessesy the
mit@orgiridrnlchs aoée tdxic sifedto dugan trafomaation bf frégiradicals and
oxidising agents, such as peroxides, which may lead to damage to the

components of the microorganisms cells, for instance DNA, proteins or lipids.

Causing an effect on the metabolism of the microorganism means bringing
about changes to natural internal chemical processes within the microorganism

cell.

Reference to endogenously means changes are brought about within the
microorganism cell to reduce oxidative stress. This could for instance be
changes to the metabolic processes within the microorganism. It may also

include removal of ROS within the microorganism cell.

Desirably the repair compound may be or include at least one compound that
inhibits the formation of and/or degrades ROS. In general this would be

achieved by modification of the metabolism.
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about changes to natural internal chem cal processes
within the mcroorganismecell. Reference to

weemogerteas| y neans changes are brought about »ET/RP2009/053295

the m croorganismcell to reduce oxidative stress.

This could for instance be changes to the netabolic

processes wthin the mcroorganism It nmay al so

i ncl ude renmoval of ROS within the m croorganismcell.

Desirably the repair conpound may be or include at

| east one conpound that inhibits the formation of

Homeaver. tae geralecormemsind may decrancludge at lgast eneeormpaird, gt
t h

w@(re@ﬁﬂh‘fh'lkﬁ@ th%@orﬁrﬁatkﬁﬁf @E@ergﬁse{&}gﬁ\ﬁ% n%g‘lcj:p] ge(tQ:ﬁH ound

thatcélxestsiahyndlrdmt kifest dmmefR{DBHhayodo dHis @mdmterfedraag;md dise

Q fstFn a co oundé t exerts i rect

”é??'%‘e!ts”bﬂ AENREES ;)Sfa‘o Y52 BYMPRY re\%iafq?dt%‘e

inireahp F R IEIrf ROSCeidogeNBnS R fdISAStaibs Huﬁng? QéMU'QsFﬁé(tlon.

be regarded as indirectly reducing RGOS endogenous

for instance during aerobic respiration. W have found
r ssed

B RN CRE (B e P RRR.Chy e Rl o reSeal ey

Lpgmbtn@pnaumoplaﬂa meILabar@I tbosimare dcenadaly ectdwdesea tdaleviable

al so found t he ne od redu t he, amount of

Bl bcleiin s dByF Rl RS Jui 3Be Miadd Tathice e pmgunt
ofeichpgticrame edggired. A dener ald Py thatthdomerdedanl redaué the
and in some cases at |east one day. In sone cases

inGsoRten BMedyesqyeeal iours and it $YRe ﬁaf;esf aldgast aneeday. Insome
gé‘éé‘%m&f‘oftthg‘falr&én‘t' ﬂw‘eﬂﬁéﬁ\ér?frjedgéé/&e |ﬁc&b%tkbﬂ the bl ¥ to

ays, conparison to t ntional met
smbé@ysealgy upeoHineelayb sty €@uparisdmalo théeonverdionalmethod.
nmet hod can bring about a reduction of interfering

m croorgani sms i.e. those mcroorgani sns ot her than

Urieepéagdmaé havealeufomid that thEhievemtivieatetiodtdae mrn@samut a
i nventi ? Si rablcy i nvol ves cont act | ng stress
reduction o |nte ering microorganisms i.e. those microorganisms other than the

Legionella pneumophila.

The method of the present invention desirably involves contacting stressed
Legionella pneumophila microorganism cells with at least one compound that
inhibits the formation of and/or reduces and/or removes ROS and this tends to
induce repair of the stressed cells.

The Legionella pneumophila microorganism may be brought directly in contact
with the repair compound upon collection of the sample. Thus the container into
which the sample of water, believed to contain the microorganism, is collected
may already contain the repair compound. Alternatively once a sample of water
containing the Legionella pneumophila has been collected it may be diluted with
dilution water containing repair compound for analysis purpose. In a further

alternative the sample, optionally having been diluted, may be brought into
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Legi onel I a pneunophila mcroorganismcells with at
| east one conpound that inhibits the formation of
wa@oabozieeduces and/ or renoves ROS and this t ePdBEPD®09/053295
i nduce repair of the stressed cells. The Legionella
pneunophi |l a m croorgani sm may be brought directly in
contact with the repair conmmund upon collection of
the sanple. Thus the container into which the sanple
cBhtabBivRR thd§lowaN Pbdion CRtaRhiAg tE rdPaf’ QP SR IMNaSIR thé $epair
collected may al ready contain the repair conpound.
caMpPerRd Mayclhs appltas aftes geplasting thaamigroemanismiviy thegrowth
nl&éaq% nel |l a pneunophila has been collected it may be
ITuted with dilution water containing repair conpound
for analysis purpose. In a further alternative the

| e, ti A havi . b di | ut ed be b ht
Gt Buior 255 anhiod deoraaioRes entce shry s pipaain
S RMBINEARATIALRAIY atrith-Saeaive repaP MERLIMEN0EnRRRI® tepair

after contacting the mcroorganismwth the growth
CAE®PURY _amal éhGFr_bPﬁﬁ‘Qiﬂg this éﬂ_tP SoBRC Wﬁh Ged] PWHdeIUrW,o(Pr@@abW
acs%ﬁ‘%cﬁ'i% g%ﬁ%gdiﬁw&féﬁ‘abﬁ‘/ tRe TRt ﬁlgﬁﬁf#ﬁ ¥ liquid and more
preterably a non-selective’reparr nmedium contalning
psafechbhep arothc dipererde sewhit mediuor israyligqugd this ss suitably referred
contact. wth. a 0 nedi um _ pref er abl sglective .
S hkvidderin et ulEa e PUFAFeSeRt b8 Fame s
fitdt thtratiuaBd intoreelicuice fredalh Eoﬁabﬁ@%me rébeir eohipduhapaddally the
mediumis a liquid this is suitably referred to as a .
“ﬂli“élfﬁﬂa'l’ @1%'1‘90' w&%%trewaib@&tw toReRAIr Ny P@nﬁ@l%ﬁt've liquid
hod g . . . i aui _

R PR AR S i Fedch! mbob A ERtbioa britn asfitleauic
mediwnd Im gpaénal thet it siedons centaaing thebaisresrganisms will then

op STt D AT o e s P B rdFe i PRl eitner
hbi€ bedn resHitea prion tg eansfeterideeothe g sivtienéd! omes el o irdyghir
t he mcroo,rgamsrrs w |l then be tr%sferred to a

UgPB RPRtackli e growta medivag Mererrsstegahly i oty gnedium is a
sBIChGE gRANE & fiiim! eﬂ?/iéijdaﬁ? R i Rlid ke didARShRfRRGthd O the

growt h™medi um or woul d repair
microorganisms will be plated onto a selective growth medium plate such as a

selective agar growth medium plate.

In an alternative preferred form step (1) comprises contacting said sample with
a growth medium, preferably a non-selective growth medium containing said
repair compound, and then bringing this into contact with a repair medium also
containing said repair compound. Preferably the repair medium is a non-
selective repair medium, more preferably a solid, and particularly preferably a
selective agar growth medium. When the repair medium is a solid this is would
be termed a solid repair method. Typically the solid repair method will involve
contacting the sample with a non-selective growth medium containing of the
repair compound. Subsequently this can be brought into contact with a selective

growth medium containing the repair compound. In this form the selective
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upon contact with the growth nmedium Mre preferably
the gromh nediumis a selective growth nmedi um

waypazl7bey the |iquid nmediumcontaining the  PCT/EP2009/053295

m croorganisnms will be plated onto a selective growh
medi um pl ate such as a sel ective agar grow h nmedi um
plate. In an alternative preferred formstep ( 1)
conprises contacting said sanple with a growth nedi um

igrédieh@nd thetRRTpRINEGrichthpHuAWE NwHBH ipkeleh@N Rl fBFstion,
said repair conpound, and then bringing this into _
r%@ﬂe_écﬂr renpresthedR@iSs witkdefuae ap@ssm_rattbe ﬁ%@%ﬁ_&fﬂde medium.
D’e%f?ébl&.tﬁé’ ABR LBt chR/&tﬂ%éldi%echftB’é‘bfnloﬂ‘fééllélﬂi}vle%:g%r ggﬁ‘wth
selective repalr nmedium nore preferably a solrd,” a
mesdiumc (duitably iptias éorabthe sansEé eahibeglaigdronto any hon-selective
nmedi u When the repair diumis a solid . this is
aGeLF e & r g <0 QoW Ep PRI CHYAING eaRP e
c8RIpotnds Bt réink 6 fotrhhtid i \redydesCainbarive8 thd ROSSRRMVeaid
with a non-selective growth nedium containing of the

opEpiiernN oIt vE. 208l SEMHIEABHIY™ hi s can be brought into
contact with a selective growh nmedi um containing the
repair conpound. In this formthe selectiveingredients
Iraadurttes attempdivedoron theosauopledsay baiaphligd tvarelectieegrowth
for.mati o educes ,or renpves the . w1 _defuse

eh BTt alee Faveios LT SO ey iReorowth
MERurA ShEE bé Meseldative A gae gidwth eaedie. PIamy stheshimpte may be
agar growth nedium Suitably in this formthe sanple
caaiedlt s desgried Brexifpshon- sel ecti ve agar and then a

sel ective agar growt h medi um cont ai ni ng the conpound

or compounds that prevent the formation, reduces or

I arfontesy altesnales forn dvesdraple roay be chiieatet froal wateirirethe form

ORSRGESS PB4
cohditibnedr Erstyrablyrthaiwisert duhdeepad frornifesndsol Betdre desting
SR ek o bR e el e T o e
f&lassStebRefchENd U ¥acting said sample from aerosol with a dilution
water containing a repair medium, preferably a non-selective repair medium
containing said repair compound, and then bringing this into contact with a

growth medium also containing said repair compound.

In all of the aforementioned forms of the invention the growth medium should be
suitable for growth of Legionella pneumophila. Suitable growth medium types
are documented in the literature and are well known to the skilled person.
Normally the growth medium should contain activated carbon and cysteine.

It is preferred that the selective growth medium is a selective agar growth
medium and more preferably is a buffered charcoal yeast extract (BCYE) agar
growth medium. The BCYE growth medium would become selective by the

addition of antibiotic supplement. A highly desirable BCYE growth medium with
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In a further alternative formthe sanple may be
collected fromwater in the formof an aerosol.

wayppazl7bey t he aerosol may be | ocated in a cooP@CTIBP2009/053295

tower or air conditionner. Desirably the water
condensed fromthe aerosol before testing according to
the nmethod of the present imgention. In an alternative
preferred formstep ( 1) conprises contacting said
aﬁﬁmh@.sfmwra@é E3AC YBiyBind, Yhhebrhindat GymgRaRE @, i ng a
repair nedium preferably a non-selective repair
Gyswhexinide: ai ni ng sai d repair conpound, and then
bringing this into contact with a growh medi um al so
contai ning said repair conpound. In all of the
Taéwa'rl'@nh'etmelds ﬁocmmenlfedtindahé iteeattiiecand isever kovawn that the
rowmh of Le

gﬁ%@ﬁgﬁ%?a ypgiﬁ yzfylf 3",1 ﬁ WgﬁY%ﬂW'W&a gagwr%i%l/ l)fa’[hese

sHepwEstestet BntohRyar igebthat Hagbasl ch@de'Péﬁﬂ@m t'llhlé ey
skill ed person. rmally the growth nedi um sh

bedafinagha Lethi g%éﬂei@ﬁmﬂﬁ@nmr@iﬁ%mglrﬁ@thoﬂt The %rlné?férﬁ@ agar
pga]r?@gﬁitbe mé%ghﬁ] %g'a\fl Guéf g}%({hll tHPo'f I\crvg?ea Sﬁgét'reggnf 28Aaining
thﬂnmicnfoarlga;nismsttemxed a@lac(eB@h(ﬁ)smglatongootmtahscrj@bfrnadhumThea

di d b I b
PRt RSPt Pel SSIpRF eEnbe USeh I a ey bagipdal
sBEb@ser&mﬁ theraghryatel tATRRspRaaRling: nhést lon licisd SVdsorbed by
yci ne, Vancomyci ne, Pol ynyxine B, Cycl ohexim de).
t"ﬁhég?ﬂ and %H"'ﬁﬁ%ﬁ&"ﬂ@a&&f@r@m% PR thenagan susieseuBy and

.dno@tbﬁgégk,w \g;lﬁwvthtmn \‘Srrln'cﬁ%oﬁﬁf'ecsocﬁbve]_%'féoc e ddie

e app ying a quantity ese
spdags. e§h©fnowaamn wﬂlt@.ccagatag@hpenamreltmt baitad for fved in

dish his b r Petri di 0
erogldanisth gt Je B rgRehFRIR HaT R Lie Mg K,
skifled Qeﬂmhed@padmlly‘lltrheqmperhm oull by béfieen 3T svd 80°C, for

sus ect ed containing the mcroorganism terned a

C@r"i"&l-‘ng@gp(gnsi on, onto a solid nediumin a Petri

dISh A ass beads or a cell scraper can be used to

spread the bacteri al
The repair compound should be added in an amount effective to reduce

oxidative stress of the microorganism. Preferably this will be an amount

effective to reduce or substantially remove ROS in the microorganism cell.

In one preferred form of the invention the repair compound includes at least
thioglycolic acid or its salts thereof. Desirably the thioglycolic acid is in the form
of thioglycolate and usually in the form of the sodium salt. The thioglycolic acid
or salts scavenge exogenously ROS. Preferably the amount of thioglycolic acid
or salts of present in a medium at a concentration of between 0.01 and 1% by

weight (calculated as thioglycolate).

In another preferred form of the invention the repair compound includes at least

one compound selected from the group consisting of catalase, ascorbic acid (or
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suspensi on on the agar plate. After spreading, nost of

the liquid is absorbed by the agar and a thin |ayer
wowdob/1bered eri a remai ns on the agar surface. ByPCT/EP2009/053295

i ncubation, bacterial growth in the formof col onies

devel oped on the agar surface. The incubation wll

occur at a tenperature best suited for the

m croorgani sm which is well docunented in the

sb!t 'ﬂ%ré&ﬂ)' rrﬂe%ﬁ&dﬁ!ﬁ}ﬁ&é 8cib 6r Sdi thb%fp@frﬁé’tﬂg: é'[%ﬂglﬁ&é’dé y

he temperature will be betvveen 30C and

(DN@@H@@ -H'ﬂ@d.lﬁ@m agHd TPEARi(er sdhibetand) anboyravisacid (or
saf ﬂ‘?éilgb@.f %pﬁééf%ﬁ% oBhdLRL &SI é’er? Po%ﬁﬁq?/ 9?@1&@ o r%fnqsle ROS.

stres € m croorgani sm er abl
Véime raascanbicedcfeand peruvic acidiameused theb stepteferdably presentan a

R PRRREN G BURERR Okt o PiobEs shlafalas the

sb&Uﬁgéa/I? ObMSQAH shefrablly usealdt 8 doreer@tiondsstivesRloyot Aed
hi ogl ycolic acid is in the formof thioglycolate and

ORI IWEIo ANSLCHBIoR? 67 eTIBELHBRGRNEE 4 ComeBTation in (ne range
g
v AL i L S R

prte:sémlw prafearenledl um at a concentration of between 0.01

and 1% by wei ght (cal cul ated as thioglycolate). In
anot her preferred formof the invention the repair

|rcem@@r@rpﬁeieﬁ@btfd@ﬁ ofithd iBas&iitiopntte ¢opaipiRdise be giRathimedium
group consisting of catal ase, ascorbic acid

V\ﬂlb?%rﬁp'f'sq h@théb'lo):?'yc agddearn ?ﬁm BHdat deasy o0e of ghg group
%Ilégfe‘?mofﬁc%na é‘éké@ééqﬂscér‘bllcpﬁg&' &esa(lﬁw??} A g?etablﬁulphurous aci

ropl oni ¢ aci TDPA eof)
(pysaliihereat), dmoethylgﬂmhqm Ev$0) méstéladmmpu@ndmmvaA)

(e BB DA Bt O R S BB, TP ol PR, ©
thogigedlatel ancBsdtialinpyr@dlat@ icespeerlly dréferreaf bet ween 0. 01

and 1% by wei ght cal cul ated as the sodium salt. DMVSO
is preferably used at a concentration between 0.01 and

19the ANy NEEIhE réHHir G@ﬁﬁéﬂﬁﬁm'@ bR iR ADHY aPl8sette at @

concentration in the range
compound that indirectly inhibits the formation of and/or degrades the ROS,

said compound may bring about reduced levels of ROS by interfering with the
metabolism of the microorganism. Typically such compounds will include amino
acids or their salts. A particularly preferred compound is glutamic acid or
glutamate salt.

In a still further preferred form of the invention the repair compound would
include glutamic acid or glutamate salt, especially the sodium salt. In general
the amount of glutamic acid or glutamate will be between 0.01 and 5% by

weight calculated as the sodium salt.

It is particularly preferred that the repair compound will include both pyruvic acid

or pyruvate (especially the sodium salt) together with glutamic acid or glutamate
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of 0.001 to 0.1 %by weight. Pyruvic acid, especially
sodi um pyruvate, is particularly preferred. In a nore

w@e@barredl form of the invention the repair NeERCT/RPIING/053295

growh mediumw || conprise both thioglycolic acid (or
salt) and at |east one of the group selected from
catal ase, ascorbic acid (or galt thereof),
nmet abi sul phurous acid (or salt thereof), dimethyl
(S4peRhMy iad@né BEEIN séﬂg?’ Thﬁsl"'d:&ﬁblﬁé@&ﬁ Qﬂbﬁru@lé'a@ld qugi/ﬁhvate
(or salt thereof) yruvic acid (or salt t ereo)
V\Tr‘i‘ﬂeth@f’fm ﬁ@ﬂl%tﬂ'lﬁﬁmﬁtﬁ %GPW\%@ mddceAcysetittia q:fiﬂ%tfhhhét it
a||&m§§9ﬁ@%é9r'és>ﬁgl%"n8£?5ﬁ& ertBrd Ror&d &Jr\é'féeé&nﬁé{%ng‘éfa' r
compound nay ude a eas one comnpoun hat
cUi&diabbacttégiorbeﬂaltbam eltlndsreco‘mpamtdl reep@rftlvehddsmd zdergas ades

ROS b .about I
FURRREROTTS RO TR S CT NN AT BTG U & HEher
rédotion o ﬁlﬁﬁsermlr@adévblcﬁ)\mﬁéht@@m@Hégfwnéﬂa' bnduredpHig, in

C

am no aci or their salts arti arly preferred
paBiepliailiguigl medim: Ad¢sha 6?0'@“9{‘%%9@%%'” liggidgmedium

rédditslin fa%&@@cron GEIflg |Fn%dre§ﬁ %Eé g?ﬁtgfﬁ & Ul\éforg g&gpytz BE agar

repair conp utam c

gslteJ,t amat e sal t espeC| ally the sodium sal t. I n general
t he anmount of gI utam c acid or glutamate will be

bet ween 0.01 and 5% by wei ght cal cul ated as the sodi um

D:b%|rtab|y|the bfmopat bi Wuwtbwrﬂr@ut@h@@ wilhieé at Reate@pedviously. It
npound wi | | include both ruvic acid or pyruvate

ig @@ﬁ@@ﬁﬂy pieferiad dwdithgradign Qf)g Wiagaie & pwvwegqnmbanm ¢he
ré\{gedbé%t}ve%hl#t ﬁ?ﬁ& B0ee RepEAAI d\)/ b&vehe: $ 3L YE ﬁ§h§ hordhi s

nmbi nation o ruvi c acl pyruvate wt utam c
eapedalb/rb@l/v@’ear?a‘t enééént to |nduce a syner gi sti c effect
inthat it allows a higher estimation (and therefore
nore accurate estimation) of culturable Legionella

GI@tamﬁeﬁé et mmﬁquméfairesgmidarﬁl ?oWé@éfnglsQa’p@ear thgt indirectly
Furthernore we have found that this caonbination brings
gltamatescqyld fesyce the endogenous production of ROS naturally form%

during growth or their consequences on macromolecules (oxidation).

Without being limited to theory, it thought that the glutamic acid changes the
metabolism of Legionella to increase the effect of pyruvate and that this
interference with the metabolism of Legionella indirectly inhibits the formation of
and/or degrades intracellular ROS.

It may also be desirable to include a keto acid and/or a reduced oxygen
scavenging enzyme with the repair medium and/or growth medium. A keto acid
and/or a reduced oxygen scavenging enzyme are not considered a repair
compound according to the present invention. Nevertheless, it may be
beneficial to include one or both of these compounds with any of the

aforementioned repair compounds or combinations thereof.
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wore@bam728uch a reducti on of

reduction of |ag phase during devel opnent of the

Legi onel Il a pneunophila, in particular in a liquid

| ag phase in | i qupdI/REIDUON3295
results in a reduction of the tinme required to obtain

a visible colony on agar plate. Desirably the anmount

of pyruvate and glutamate w43 be as stated

previously. It is particularly preferred that the

Ue@édti‘hgcﬁcn E}Mg%tﬁe%ﬁ’dlé W@Fo%rg?ﬁﬂlémg @ah 'betdé?rlécﬁﬁgﬁo any

bet ween 1: especi al bet ween 5: and

Oh K kaswen @gb@@uaus 90@&1@@@6 7the eraturs: Iyplcaﬁyuhesrm'dlénean
o3RRI B AR bRl AR B, fgn o

netrcdan]gaga)rqslam oduct| on of ROS naturally forned during

grow h or their consequences on macronol ecul es
(oxidation). Wthout being limted to theory, it

ThBonethbd tHeabrdinttores &tiitvettiofl FEERABRSNE RRcURte§0ahtEAtive
of Legionella to increase the effect of pyruvate and

defesminatios fontherexistenraoikagionala rrsuasihila i thermore the
rjg:%% lif m&@gé%ﬁﬂuf}’canp{%éé’dqc%dt hlfhe E%Td'u uﬁgblégkﬁj or

s intra so be eS|ra
deteqtlng lLegmnall& pneumopulleajncﬁamplas dem&obfajomwmf the group

SREBrorR RS o R TPl MR B e Bl g

enzyme are not considered a repair conmpound according

to the present invention. Nevertheless, it may be
TIB@rPé%Qﬂ"élWQ”BW RéSOURECTRREAtRS afktTar BPre ﬁ@%&a@&@@ﬁﬁwﬁg and
SR e“o%
ﬁ%l nat I\ﬁé%l&{?ﬁgﬁj;og Det t‘égﬂ}ﬁigs% q%%n?’?gf”)%l ng t nﬁJé)h/Ia na
samtﬂ susnecmb@fqmtasmg@am mereerganisthsoeamprisingly of the

kno t [ LS. . nted in the literature.
Typ}/\@a?lq?ggﬁlgggﬁﬁ?'pﬁéﬁﬁg%@imi ng the visible colonies
of t(m sgrolale eneafiurhhe growt h nedi um such as nutrient
agar plate

(3) a means for incubation

(4) a means for detecting and quantifying the microorganisms,
in which the repair compound directly or indirectly causes an effect on the

metabolism to reduce oxidative stress of the microorganism.

in which the microorganisms are of the species Legionella pneumophila, and in
which the repair compound directly or indirectly causes an effect on the

metabolism to reduce the oxidative stress of the microorganism.

The kit may also contain any of the embodiments described in regard to the first

aspect of the invention.

The kit is suitable for use with the method of the present invention and enables

more accurate enumeration of Legionella pneumophila.



The met hod according to present invention facilitates
the accurate quantitative determ nation for the
wexoostizriee of Legi onel |l a pneunophil a. Furt her neCBEP1009/053295
i ncubation tinme may be significantly reduced. The
method is suitable for detecting Legionella
pneunophila in sanples derived fromany of the group
selected fromindustrial cooling waters, drinking
THRUSIGwing BSlamplddlifistMad HeSinvdhorPr esent invention al so
incorporates a kit for nore accurately detecting and
enunerating viable m croorgani sns of the species
Legi onel | a pneunophila in a sanpl e suspected of
contai ning said mcroorgani snms conprising: ( 1) at
| east one repair conmpound, (2) a growth nedium (3) a
means for incubation (4) a neans for detecting and
quantifying the microorganisnms, in which the repair
conmpound directly or indirectly causes an effect on
the nmetabolismto reduce oxidative stress of the
m croorganism in which the m croorgani sns are of the
speci es Legi onella pneunophila, and in which the
repair conpound directly or indirectly causes an
effect on the netabolismto reduce the oxidative
stress of the m croorganism The kit may al so contain
any of the enbodi ments described in regard to the
first aspect of the invention. The kit is suitable for
use with the nmethod of the present invention and
enabl es nore accurate enuneration of Legionella
pneunophi | a. The foll owi ng exanples illustrate the
i nvention. Exanple 1 A suspension of Legionella
pneunophi |l a was added to 5 flasks containing 50 m of
sterile phosphate buffer (PBS) at final concentration
of 108 bacteria/m . A biocide solution was added to
obtain final concentrations in the range 10 to 30
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ng/L. One flask was perfornmed in parallel and served

as control w thout biocide. The biocide used is a THPS
w@ t@bnziies ( hydr oxynet hyl ) phosphoni um sul f at e) . PGF/ER2009/053295

honogeni zati on, all suspensions were incubated at 371

C, in the dark and with agitation for 60 mn. Biocide

is elimnated by 2 washes i MBS (5,000 x g, 10 mn)

bef ore bacterial counting. Serial dilution is done and

E&aﬁ{%]éwot of 100 M fromthe sanme dilution is plated
agar plate and BCYE supplenmented with 0.1 % of

Asuspeasien of hegiosslia psermnepkitiowps paded g:uﬁ #agks njainingi50 ml

o BRMR ;Br%‘ﬁ&ﬁ%f&g@ﬁs‘?? ﬁHéltc% é@ﬁt t Qgg@glbla@tgrla/ml A

neunophi | OCI tr ea
b{cxipleasastjorands BAYEd tedibtaim fp1allsoﬁcdntl%tlpy|s urv’dtteerange 10 to 30

;
gt ATRE 8K PS DeRRETER T pd e iss e led Sn Ok withay piocide.
ThB D didelisédist HFHPSLEE kS ( ﬁf/dr@xymwémygpaommh gh’dte).

m croorgani smcount is achl eved where the
m croorgani sns are stressed. In the absence of biocide

tftj%? h'Md@ﬁfz%ﬂ?h SHP B Ferdiiy ﬁéﬁf%cu‘oﬁté b8 3?@% | |F1 tﬁé‘rblark

seen presence an sence of pyruvat'e give
anbleywtk‘aa@tatlee tibrt 60 Trhrn Bidede s elirainated iy WMepn@P&&é 000 x

dpAQ BRI BoEteTie & Ehonnar ddRRh S Rofs b Tt Br 100

Wl eféinnghé ss@meviddegbn BxapRited 2on ABRYIPeagaroplstt and BCYE
Legi onel I a pneunophil a was added to 1 flask containing
sgppP ﬁme@fedswsfﬁ MM;%@%W&{E% buf fer (PBS) at final
concentration of 108 bacteria/m . A biocide solution

was added to obtain final concentration of 15 ng/L.
Tmhereaultsoareeshgpg\ednifiguee THP®ure 1 shows the enumeration of culturable

LRy B PR SR At R A L AR ) (Eliarep

ahti BCWE Imeifldn\/pllﬁé‘lo agh patuvate (dEmeHg)l MheBPressribe ofshe
ellmnat by 2 washes in PBS SOOOx]g, 10mn% _
biactas: ie t%%f@ﬁﬁﬁ”@%ﬂﬂguoﬁ&“e BiGroI9agisMyt Tom resytg shewdhat in

te BlsBHEE oPpyri®e™ much higher microorganism count is achieved where
the microorganisms are stressed. In the absence of biocide the microorganisms
are unstressed. In this case it can be seen that the presence and absence of
pyruvate give the same result. This demonstrates that the presence of the
pyruvate stressed microorganisms of Legionella pneumophila are repaired and
and thus a more accurate reading is provided.

Example 2:

A suspension of Legionella pneumophila was added to 1 flask containing 50 ml
of sterile phosphate buffer (PBS) at final concentration of 10® bacteria/ml. A
biocide solution was added to obtain final concentration of 15 mg/L. The biocide

used is a THPS (tetrakis(hydroxymethyl)phosphonium sulfate).
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fromthe sane dilution is plated on BCYE agar plate,

BCYE suppl enented with 0.1 % of pyruvate, BCYE
weapphzmeaited with 0.1 % of pyruvate and 1% of PQi/EPRND/€53295

acid and BCYE supplenmented with 1% of glutam c acid.

The results are shown in figure 2. Figure 2 shows the

rati o between nunber of cul t1g abl e Legi onell a obt ai ned

on standard nedi um (BCYE) and nunber of culturable

Akt@g h@%ﬁbﬁz@@érﬁ's@@ﬁerﬁorﬁ‘%‘s%&@é@é& sented, W ﬂhe dark and

ounds described in this patent (Pyruvate

V\@lﬁgatﬁﬂ@n H&uﬁ%mlm&w%ﬁ dimipytedat 2weahehia BBa(a&PE x 9,
I BR{oE ¥R ek e o S8eid SIERA Fislorfi A Aot or 100 w

from MrMeediLLﬁgxnoseldted on BtBCE(Egar Plate)\BG¥E suppléhentetewith

hj,gher tha of cul iLonel | a stan ar

OnloBeE v alhs Bk Suptigiignta] BTt wE 2y BREVRR S0 b

ghtaniaddld BRdIBOVE BGYSRrcpastbwitly 18 SESILRASE afd. The results

cul turabl e Le% ionella detected after biocide treatnent

arssiowy in fgHB - SiHGE ¢, Shousi thﬁéﬁth)bew & culturable
ngk%@ﬂé t%%e‘éi (%rﬁet%n QroarﬂeHﬁ‘J En&Han%Pg# Eulturaple

gl one arger e an t serve
Legionela n’ptaun&disorarrmdmm §hp|slen‘mmtﬂtlswﬂfaf2mrmﬁmmds ldescribed in

(L es of tth ruvat e ressed m cr oor gani sns of
%Bﬁgeﬁgfp%[uﬁﬂg %Pl“éc 3?3 ‘more repaired with addition
of glutamc acid and thus a nore accurate reading is
provi ded. Exanple 3: A suspension of Legionella

ASHEORS YAl Badandeg e WK BEY) Jedtisg ap noiese of
cBliables RYRIRARQEE bfter bBERL tﬁéat%bﬂﬁdnuﬁﬂf&%%mmrbe@

act eria ter concentration
Legloneda ponBCY Eat Pqumateafls 460imds Higloen thae ns:mb@r of culturable

LSRR s aa™ PRS0 Do sy BB £ig bk ar g ¥
nasdigin (BERNEY adsNotbesSeade obdutyaie L egloped ddteatedlafted,
b%g&%tr%%n%aé&af &rbﬂ&%&?f Iaggltlgﬁ 0 gﬁuv;tgeanrdeglﬂ’latrrﬁcggﬁ
lead to an increase of culturable Legionella, with a larger number than that
observed with compounds alone. This demonstrates that the presence of the
pyruvate stressed microorganisms of Legionella pneumophila are more repaired

with addition of glutamic acid and thus a more accurate reading is provided.
Example 3:

A suspension of Legionella pneumophila was added to 1 flask containing 1 L of
sterile phosphate buffer (PBS) at final concentration of 3 x 10? bacteria/ L. After
concentration by filtration, 2 aliquot of 100 ul from the same suspension is
plated on GVPC agar plate (GVPC), GVPC supplemented with 0.1% of
pyruvate and 1% of glutamic acid (GVPC+X). Numbers of colony were counted
at 0, 3, 5 and 10 days after incubation at 37°C. The results are shown in Figure

3. At 3 days of incubation, no colony was visible on GVPC medium when 300
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3. At 3 days of incubation, no colony was visible on
GVPC nedi um when 300col oni es coul d be al ready

weewareated on GVPC suppl emented nmedi um At 5 BEMERD09/053295

days of incubation, 100 col onies could be enunerated
on GVPC where 300 col onies could be enunerated on GVPC
suppl enmented nmedi um By usi ny suppl enent ed nedi um

col onies could be detected at |east 2 days before that

cERWMER &3.8d Wal%aﬁ%éﬁ&n@é‘?@ oRX@VPesdbpléiented medium. At 5

envi ronnment al sanpl e contai ning cul turabl e Legionella

and s! Gcdriseditingwlkation. fl0P colaniesncoutd b evimeeratadaee GVPC where

| f
B0 ARt codB b bl e S GIRCCHTRRIRLARY (el 88, using
s&’ppﬂérrmrylted/ateeimndcdl%leé Quld bendetentedl af @ABRCRYays before that
Nunber.s of counted 5 days after incubation
egyn%edqu ﬁg@ﬁeno Legi onel | a col oni es coul d be
enuner at ed on standard medi um (GVPC), where 17
col oni es of Not-Legionella colonies could be
EXAOWES 4t ed. By contrast, at |east 10 Legionella
col oni es coul d be enunerated on Suppl enented nedi um
(GVPC+X), where only 2 colonies of Not-Legionella
M\oermriﬁoemenTaiisamMemmmmhg d%iltgt:arbdee 4 eglexefiplveasbcancentrate by

.suspensi on of Le |on added to 1
REBR Bl e a7 SRR R RN Rotbher S5 8 §@ptnsion is
p(a?&’ﬁ)oratef/malag@ormmt é@wxm abvpos sb?plﬁeﬁfdn@édﬂwnhﬁo 1% of
bi oci de sol uti on was added to obtain final

PyBIYatehaRat Vo Af 8WtaIB'Cr?§/q (GYRE+K)-Jivmeeisseficqlanywegpeounted

5(aa§;€ A rSihBYSHRRYARS A )IRRARPORRY Wy Eéal Cﬁé/%) cok% %§rcould be

enl zatl on, suspensi on was | ncubat’e
enhmeﬁaated canstandlard ragdiuat @)‘VSPC&xrwlez@erMncolsnl@e|odé\lotsl,eglonella

Blorio eha, B "BARD: Y CBivodh Hiletst?1n TodiBlig colonies
ceuldhbe émurkBSted drBSupplephartentaddiont (GVRE4X where only 2

ruvate. From each dilution buffer (with or w thout
cg%nlues of Not-Legionella colonies. This is shown ih Figure 4.

Example 5

A suspension of Legionella pneumophila was added to 1 flask containing 50 ml
of sterile phosphate buffer (PBS) at final concentration of 10® bacteria/ml. A
biocide solution was added to obtain final concentration of 15 mg/l. The biocide
used is a THPS (tetrakis(hydroxymethyl)phosphonium sulfate).

After homogenization, suspension was incubated at 37+1°C, in the dark and
with agitation for 60 min. Biocide is eliminated by 2 washes in PBS (5,000 x g:
10 min) before bacterial counting. Serial dilution is done either in PBS or PBS
supplemented with 0.5% of pyruvate. From each dilution buffer (with or without
pyruvate addition), 2 aliquot of 100 ul from the same dilution is plated on BCYE
agar plate, BCYE supplemented with 0.1% of pyruvate. The results are shown

in Figure 5. Figure 5 shows the number of culturable Legionella pneumophila
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pyruvate addition), 2 aliquot of 100 mMl fromthe sane
dilution is plated on BCYE agar plate, BCYE
weapphzmeaited with 0.1 % of pyruvate. The resuPCBHEPR2089/053295

shown in Figure 5. Figure 5 shows the nunber of
cul turabl e Legi onell a pneunophi | aobt ai ned on standard
medi um ( BCYE) and nunber of qgil turable Legionella
pneunophi | a obtai ned on standard nedi um suppl enent ed
obtatuhbdoaﬁ §té@16§rcﬁifn"e§runﬁj($©?E§’Bnd ﬂth%%r of &lilalrshed deasnerar

+ Pyruvate (dark al ready observed,

S @btameﬂmﬂandw rn@dlgtraﬁm@ﬂﬁ@@ﬁum BOYEte after
t | t
o R IR ER O A S kAR BEL T e pes

onIy are used to dilute solution. Surpr|3|ngly,
Wrrieny 2588y 8aFheh nbpulratiin it RanA Rophi (oY D) eads
tcsi gh Adr8ske0sr Glitarskie degbﬁemb&ﬁﬁ@h//mte@tba Qaft@ﬂ biocide

standard mnmedi um suppl enmented wth pyruvate. This

trgatraerdt waes LB hanlytaie UE?@%H'&L&G@W'H@ %yrrpu'\?ftﬂgé' igdition of
oL AP Bl ey FRRREH coh v
peaumepaia dgteuteaitnreshandar@crngdmrrsfmwlﬁ) dusalsplom standard

suspect ed of ont n|n m,croor

RS PR el Wb AT DiE B85 P AR I he blesenge of
theepypruvatesn rdﬂDt’ﬁcbrf b@rmmuwcb Aidee fegHirRdtdT stredsedTL. gslint@dhila.
I ncubating the product of steps ( 1) , and (3)

Det ecti ng and quantifying said viable m croorgani sns,
in which the mcroorgani sns are of the species

Legi onel Il a pneunophila, and in which the repair
conmpound directly or indirectly causes an effect on
the netabolismto reduce the oxidative stress of the

m croorganism 2. A nethod according to claiml in

whi ch the repair conpound is a conpound that inhibits
the formation of and/ or degrades ROS. 3. A nethod
according to claiml1l or claim2 in which step ( 1)
conpri ses
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contacting said sanple with a repair medi um
preferably a non-sel ective repair nedium containing
w@200d/128pai r conmpound and then bringing this i PCDEP2009/053295

contact with a growth nedium preferably a selective

gromh medium 4 . A nethod according to claim3 in

which the repair nediumis adiquid, preferably a

broth. 5. A nmethod according to any preceding claimin

Oi\é]hféh step ( 1) conprises contacting said sanple with
“a growm h medium_ preferably a non-selective growh

1ndﬁm9ﬂ?0%f@ﬁ demﬁn@ﬁnﬁ@nn@qrﬁﬁm yigble neigrcig@niginsin @ sample

pair conpound. 6. A
S%@%é%d gﬁg%#gh&%aga ﬁ*ﬁ@gé’ ngsdrﬁ‘ﬁg claimin which the
r epa(T) Cerdacting said rmerbe:gam&ns epsaid saeghiaiwith pt &fast ahd vy

a solid, an fer a selective agar growth
reRAY CRmPOUN Aa’ﬁ E‘N% 8 Fﬁ Ndo any preceding claim
in V\/(QQHc@danﬁg(thé})r@dUEbe§t@§s@13)nbﬁ§tl ng said sanple

vv| th :ﬁE[?rowt h medi um contai ni ng said repair conpound.

getingcanest AuaRyiTYIBg SAE YirkIBSBICFRPrEARISMSI n whi ch
T

wanpaotheti rggair compyupad d'ﬁectlyrrg io}iilaaeiaﬂmyiqaugbd; ah en‘falet orefie r
t
ERRRABT o1 ke BE ot SFarn g 8 T greisa ng ol ai m

2i rA Wittty adsdrdingad tlaanpiauitticis ediepaR TofipduRass a@depound
nmpound sel ected fromthe group consi sting of

tf@dt‘%ﬂ'%‘?etheég%@‘]!ﬂrbo‘ca%?ddor((?ﬁgr%%ﬂ’s’c RO%er eof ),
sad Q&Hr&H%t@E!sgﬂn(@ér bfZW\‘ﬁ/hﬁ:ﬂfs)te g’lgﬁ)ﬁli’rl)l:')sﬁjs

sulp oxl de propionic a
cootactiag said hsemme )Nltara:qup;arrmnedjumc pref¢rablysahonskacted yepair

o SRR A% eSS FFEE IR R D e
withl g gitoe acédxuranpkemaﬂabhyi Lselettle( growsahiediuner eof ) .

4. A method according to claim 3 in which the repair medium is a liquid,
preferably a broth.

5. A method according to any preceding claim in which step (1) comprises
contacting said sample with a growth medium, preferably a non-selective growth
medium, and then bringing this into contact with a repair medium containing
said repair compound.

6. A method according to any preceding claim in which the repair medium is a
selective repair medium, preferably a solid, and more preferably a selective
agar growth medium.

7. A method according to any preceding claim in which step (1) comprises
contacting said sample with a growth medium containing said repair compound.
8. A method according to any preceding claim in which the growth medium is a
buffered charcoal yeast extract (BCYE) or GVPC agar growth medium.

9. A method according to any preceding claim in which the repair compound

comprises thioglycollic acid (or salt thereof).
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12. A nmethod according to any preceding claimin which
the repair conpound conprises glutamc acid (or salt

A net hod accordi ng to any precepiTiBP2009/053295
claimin which the repair conmpound conprises glutamc
acid (or salt thereof) and pyruvic acid (or salt
thereof). 14. A nmethod accorz ng to any precedi ng
claimin which the repair medi um and/or growth nedi um

10NA HefoPaddF@ng s Qnﬁﬁﬁgdéﬁm@ dlﬁ%ﬁ%hl@%ﬂgﬁfépalr compound
scavengi ng enzyne. 15. Kit for nore accurately

CHBDEEES a@leaﬁboremmmp@wnd@electaa|f@rrrrrﬂter ForgHONSHENGPf t he
cﬁ%?&ee%xs&?r%oél% s%ﬂeEHé?éBQaH%téﬁis&pﬁL%Bé Sc%“(%f’@%ﬁ ﬁ%reof

contar ni ng sal m Ccr oor nisns CO

direetby! m;mcmmtm(DMSO)p@,ma;oc( @ppengr acid KTDEA) (nnsa(tSher&of
ns for cubq b 4) a neans for detecting and
it Hheresst

EPHfLi'VI’%/?W ?rh%a gani sms, in which the

1M K ﬁ@&wa&ﬁﬁdlﬁg@o ah br@eaw@%@m inaghien edd Repair compound
pneunophi | a, Ich the repalr conmpound direct|

CBMPYIReP Ff‘é%glvgp”&a%@@éoraﬁﬁlféhﬁm I PHEViIgECKhEI salhtheseof).
19eqIGRHBY Aok difg 3 BRY BredediHitel Fhf HAhigR HeFBpair compound

comprises glutamic acid (or salt thereof).
13. A method according to any preceding claim in which the repair compound
comprises glutamic acid (or salt thereof) and pyruvic acid (or salt thereof).
14. A method according to any preceding claim in which the repair medium
and/or growth medium includes a keto acid and/or a reduced oxygen
scavenging enzyme.
15. Kit for more accurately detecting and enumerating viable microorganisms
of the species Legionella pneumophila in a sample suspected of containing said
microorganisms comprising:

(1) at least one repair compound,

(2) a growth medium,

(3) a means for incubation

(4) a means for detecting and quantifying the microorganisms,
in which the microorganisms are of the species Legionella pneumophila, and in
which the repair compound directly or indirectly causes an effect on the

metabolism to reduce oxidative stress of the microorganism. .



