10

15

20

25

30

35

1 Conposition for cell permeabilization conprising

NOG, HWP, rubidiumchloride and/or lithiumchloride
for detecting living cells on a nenbrane 5 The

present invention relates to a novel conposition for
cell perneabilization conprising the conbination of
N-octyI-I3-D-gIucopyranoside](tha, sodi um

pol yphosphates (HW) and a salt chosen from rubidi um

10 chloride and lithiumchloride, which nakes it
possible to |label cells using fluorogenic markers
V\hO@ esitiomior oell atmleablltZa’ﬂamcmnlpsns NOG,

andi o "\ﬂﬁ’en (aBj Ry ﬁﬁ'h@l %Bzﬁﬁﬂﬁh‘éﬁ‘ﬁﬁﬂ?ﬁ@% for

liquid or gaefectingnivingcellsionratmembrianane. The
i nvention applies nore particularly to the

m crobi ol ogi cal quality control of |iquid and gaseous
medi a entering, for exanple, into the production

chai nspptor toad ok Phangaceybhcal (RIAUUGts. 120 19 novel

this field, e contam nants may be present in
VAFPOSS tdeln ulTar f oredsl | PEPRRAP bLl 2t @am poRpEi vengr the

@%ﬁﬁhﬁﬁ@ﬁkﬁNeoPaNL%%hﬁi -gibutedcbpylangeivel umes:)0f sodium
wat er owever not sufficient to ner

GorSEh PRES S5 (BB o SRE |3 S neCEseary iggh | Fubidium
|dhﬂaﬁﬂd¢tdnﬂnkm&hmumﬂthdmmﬁdx)whmmmemah@$ thepoaseble to

h di d d_gell .
Bsle; RELE R i 2aEoBendnt ML EPEC RIS preserving

at ments airor
rne be adubjigot ed praick aed ltsheir use. For exanple, a

treat ng %% of; ﬁfl&ﬁtha§g50”fE1é3e§209§ my 341 eaye for
dead cells in the nedium which may be visually

dEttetddani aHHRT asdank eEuiRIbeiHgNd $6urlde wintained in a

canfiam RAt iRk e NIHTRYGHS dTRirhed s iaft rdetiest inRfaleie .
descrlb%ﬁ in the .prior art for detectin

linited rnamt"t?éltlé’%1 pPESEEE of K fvi Hﬁrgélclugar‘fr]rya to the
Iniigrictb ier] qgaiseous guadiitm onoAtrol of 1liquid and gaseous

media entering, for example, into the production chains
for food or pharmaceutical products.

In this field, the contaminants may be present in
various cellular forms, in particular Gram-positive or
Gram-negative bacteria, diluted in large volumes of water
or gas.

It is however not sufficient to merely detect these
cells, it 1is also necessary to identify them precisely
and to ensure that they are living cells in these media
and not dead cells resulting from treatments to which the
air or water may be subjected prior to their use. For
example, a treatment of water with chlorine or ozone may
leave dead cells in the medium which may be visually
detected without as a result being a source of
contamination.

Numerous methods of detection are described in the
prior art for detecting within a limited time the

presence of living cells in a liquid or gaseous medium on
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a filtration nmenbrane. These nethods generally

conprise: - a step of filtering said |iquid or gaseous
nmedia through a filtration nenbrane; - a step of

i ncubating said nenbrane in 5 contact with a nutrient
medi.um for a few hours, duru$g which the cells

retai ned on the nenbrane by iltration divide so as

to formm crocolonies which are not visible to the
naked eye; and - a step of detecting cell clones

formng 10 the m crocol onies by various |unm nescence
?’fﬁﬂ%?%ﬁfﬁﬁﬁ@@ﬁﬁﬂﬁﬁﬂQ&&&e Sethhcalsmefereddlsdly comprise:
escri be or exanpl cation. ) . 5

Thi s met hod has® bggn ﬁQEQSQH: %K%fg?ﬁé)g%éé?%pé%ngaseous
of a mmdmasﬁndaqh1anfﬂﬂﬂ¥ammﬁtmkmmnﬁﬁqﬁ l'iving

cell's known by the " = .
(N1 i por ey =1 B AP EEne Boo R B8 ERHG, ceppgene o

cel | s Caivmsitst ¥1th |9s.rﬁgt1flrﬁé1tf| FEsied ahari n%ubfe%dhours,
cells &ﬂlr{dﬁewrﬁiémr@heortém@r@@@ame@r dar i reéeessne by

their _adenasi ne hosphat e (AT cont ent TP

rel ea q%??@d”hé% ﬁge gﬂa?ﬁe&‘ og?ﬂﬁn???§ogﬁgonles which
quant idne trver iddingle aed Ithe ARl oy me(&tence)

whi ch serves as a2 ?Hgétr%¥e eEg%tﬁggené clones forming
(luciferase) capab pr o u0|ng a em | um nescence
react itgre Thilsrolsediondgisnesbencevaraies i ol Wivessgansge  or
to a g signale vhigh dgcaptured 25 through a

video interface (CCD canera), and then restored in ,
the forfH@T adsymtHetad i friige. deHisLRSMt héOirc | Frgeple  in

nBkEsi ddt Rassid! @115)91/5%&%1@ hotsbdunbbebsihe tok thject
nmepbr ane where th ng%{obe devel

T FBE ® QB ELRE eS| i LERERBLalon BRF f DPFedesfetion

ayPenﬁvldgsbexﬂk|hna@arbwedﬂuﬂ1n$hﬁs<I®chMibbéfhas Rapid”

L priyantage o uRlxersdhlon, delecling el LS piiRe cells

becaus ich exists In
_ammmmc% in alysingihge o&lg}amrmh ang tiersmrathkeslls on

E%£°S§LP£§aEQOthﬁbﬁb@aﬁé reli akd g5dndi ggtieiabsthe their
nu er of contam nants pr esent 3
adenosine triphosphate (ATP) content. The ATP released is

used as a marker to identify and quantify the 1living

cells (ATP-bioluminescence), which serves as a substrate
for an enzyme (luciferase) capable of producing a
chemiluminescence reaction. This chemiluminescence

reaction gives rise to a light signal, which is captured
through a video interface (CCD camera), and then restored
in the form of a synthetic image. This synthetic image
makes it possible to visualize in situ the site of the
membrane where the microbe developed, in a manner similar
to the conventional enumeration performed on a Petri dish
in agar medium.

This technique has the advantage of wuniversally
detecting cells which are 1living because ATP 1s a
molecule which exists in abundance in all 1living
organisms. It thereby makes it possible to obtain a

reliable indication of the number of contaminants present



10

15

20

25

30

35

in the sanple tested. On the other hand, the
extraction of ATP requires |ysing, and therefore
killing the cells, which does not nake it possible to
subsequently culture the mcrobes in 5 order to
characterize them that is tqo say to determne their
species. The information obt a ned regardi ng the
contam nation is therefore of a quantitative and not
of a qualitative nature. 10 Another nethod for
detecting cells on a menbrane is described in patent
dmpkm@a%b@@ﬁERtéﬁﬁ&@ .984. In this nethod, the step of
etectlng t.he c S etalne on r :
menbr and %Pca?gh%d out’ us ﬂﬁaseégg Cgigéy%&: %tf% aires
Arvebes;, Taed wahesebbreheéiddling arlee nadélsb mhﬁﬂﬁﬂﬁQ$S not
En%kteh%td%sgéi o p£8b%ab@éqta%mgya cuefimabild zal i Phbes in
osition conbi ni ng Pol yet hyl enei m ne El) and
|to apbat heher bree k83 e Ptadbeks are ST d%o freermine
Qﬂéf% dRe irobes are specifically hybridized with
genom ¢ RNA or sequences present |nS|de the. cells.
20 Thed&Spr obe2 T WHITH AP e geﬁ%&&Ppﬁ of a regarding the
Q@dﬁamﬂﬁaﬁuﬁﬁalsuﬂhﬁmﬁf@we sl @ctieshsotasive bedabbe of a
ci,f.ica hybridize with nucleic acids so as to
5 é& on g%mn%ﬁﬁéy speci es of contam nants. The
pr obes Angihely aregHaabefad defedt bnd | eptkscent appembrane is
| JUE NESEENT A9 b AF eagsﬁ%%%ﬂ%@f berago waghi Nngrn this

step, using a camera which nmapkes it possible to
Isidtas + hehe eFlgPoPh h%e%%%%%ethﬁl Fﬁé&&h iiained on the

5ﬁ¥¥ﬂ{ﬂﬂiﬁﬁhlﬁiﬂﬁkﬁﬁ? Oﬁjgetégktﬂﬁd d@@ﬁ.nomsnmge lsbecific
possi e 0, hakKe a. Cl ear I St tion ween LVIDN
R G tdedd BEPPSS - | nbeed Y aﬁﬁg 30T h |dF?$?|on 0
tgftﬁrmam]@ meno t akthol acktatth dm | |p\nomgas andydeadsing a
cells f ti o

§Oearr%éla0bnlrhle%/aen SWE%%Q%]}@&WQ@% |Zat Or}'hlj\égg/eth telnoel':'ll_mlne
g@ﬁ%faldwdrﬁﬂﬁﬁm@lrp@@@lbh@ntooﬁﬁﬁnfb?ﬁetﬁéopﬁﬁegﬁ@t9n51de
Ofhe t E%l\ﬂ%l I ofe t %o%%l | Sard hepaetikedain i tISyNATAOHSd with

st eps 35 does not na e it possible to be able to
@ﬁqﬁ@ﬁ% RNA gpr DNA sequences present 1n51de the cells.

made

These probes, which are generally of a polynucleotide
nature, are selected so as to be able to specifically
hybridize with nucleic acids so as to target one or more
species of contaminants. The probes, which are labeled
with a fluorescent or luminescent agent, are detected,
after a washing step, using a camera which makes it
possible to locate the cells on the membrane.

Although more specific, this method of detection
does not make it possible to make a clear distinction
between living cells and dead cells. Indeed, the
hybridization of the probes may take place both in living
and dead cells, and therefore leads to false positives.
In addition, even though the permeabilization composition
generally makes it possible to maintain the integrity of
the wall of the cells, the method in its wvarious steps

does not make it possible to be able to maintain the
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cells alive because, in particular, of a step of

fixing the cells on the cellul ose nenbrane.

Appl i cation WD 2004/ 050902 descri bes anot her system

of detection on a nenbrane which nmakes it possible to

5 detect the presence of nicrforganisns cont am nat i ng

bl ood sanpl es. This nethod is”designed to avoid

causing the |lysis of the m croorgani snms. The specific
feature of this systaﬂlle5|r1thefactthatthe
detection of the mcroorganisns is carried out by the
Reeaty adlore obedBubapelinngpageintisldmt oofhe step of fixing

% croorqgnlsn%’befOE%ﬂH&génﬁgﬂq Iquv\/hlle t he

St 561 éhlsns ar & st i'd medium In this
regar d,Athiadaltqmnd WEarg) &4 A @S BHRO2 testerllhes dinatberi gystem

fpeag‘%égthhaatdrpn a St O e COARERSIdhe i kahedddg e o

agent an e perneabilization 15 agent, before being
O Read fon | HES SRS @R AREOPRET BT F sCaBE BBEBAL LTHab100d

|ahellidag, a@ﬁmtss MSEh@r e ssnaéd i ghaed tapl £eul @S,caiding the
part,icul intercalatin c?g%ounds uch as. cyan

a1 G 6% P G bl e, T Rer PT Wbl b aRgeCBFeoBe Thes
efytdinum lhreemi den  TEhese f@mtpoUtm]@& pehet r de¢eceliani velfy the

ealfl lC}/O]fa arnolss§n§ h% cha C_)Lfl tS tﬁ;%\?d:]g%ﬂl Sn’ge\ﬁie%rtalﬁq_on of

per eabil i Zi ng agen er son
ﬂmbdkﬂhgln thenbst sdohoas Pdlget hyl eredriael gpgl ), before

NQRENSI Nt 1RO! WR(IL (farlenzal kel umeill
%ﬁ(ﬁﬁ%ﬁgb%% 25 Intercal ating ég%hts becone attalchedln 2

i i t Redhuit eil® el Ysr8GATAg tildhsetApifofagiPle to be
repldcat i gr of gt hec &NA, it hak Ispéﬁnml@(ﬁmwa yo,onmlon

the livin nt |ned in the sa Thi s od
AR5 P o 107 BTGy Fabel TP S0PFHERGL T 2ot on
cejdrst whidegf opreesbevnpg fheteradi ldrt ytbe tihemioedhs., and the

céﬁﬁé”deéé‘ ggct that the cells are labeled in a
iumbefore their filtration on a nenbrane
mtrodd&ia% lmbmcau ageriss regafdrng sRalfirAared molecules,

gﬂyqﬁ£§ﬁi8@l£§sgﬁASlﬂ@@%éhﬂgglnéng8ﬁ9®uh&stB@cﬁeb%Scyanlne
vide 1n a liquid phase 35 whi t hey are, being

|Qﬁﬁﬂ¥ﬁﬁl$%%,nuﬁﬁé&ﬂé@i@b||§o§lde, acridine orange or

ethidium bromide. These compounds penetrate relatively
easily across the wall of the microorganisms via the
action of permeabilizing agents known to a person skilled
in the art such as Polyethyleneimine (PEI), digitonin,
nonensin, polymyxin or benzalkonium chloride. The
intercalating agents become attached inside the nucleic
acids during transcription or replication of the DNA,
that is to say exclusively by the living cells contained
in the sample.

This method makes it possible to universally label
living cells while preserving the viability of the cells.
However, the fact that the cells are labeled in a liquid
medium before their filtration on a membrane introduces
uncertainties regarding the final enumeration results
obtained. Indeed, if the cells divide in a liquid phase
while they are being labeled, the number of cells
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detected on the nenbrane nay be twi ce that of the

cells initially present. Mreover, the dilution of

the liquid sanple by the perneabilization and

| abel i ng conposition introduces a significant margin

of error into the final 5 result, which margin of

error is increased by the pﬁbbabll|ty of an

accidental contamination |linked to the fluid handling
operations necessary for carrying out the detection
successfully. In addition, in this situation, the
lrbeledaceld Sthé,omamerfahbt el8d lndrdetectadt of the cells

i.ndi vi dual | e nbr ane, .that o _say _cel.l by. .
&@Pﬁlaiﬁ' %éﬁﬁ?n fs QEESPESFuo‘j“%ugngFEm%ucéf qzeem%lquld
fsampe@chbyaf thiee petrheabilhi zaprobl emd ardlsElsimpr gomposition

icul arl L
(AL, M| LUnsgecaal L ofocsigs uBRt, jpq rines

mescblfltoel Iwhlozd{e maverige| Vel p%@%e Loneinepreedeney  the

MRsIda 1tihe, V@@kaﬁl HOEEaERREE TcHRainicamike friomddeto the
cells, So- ca | ed "fluorogenic" markers have been

DRI\ PR PRETT elCFEAFS I YTHE e THrkErY havk the
tche ec2Q chanacieaydfsilily .feature of emitting solely in

t he flﬁpre§%€ ce. region when ghexap?g %@%Eﬁﬁﬁéfﬁ§dcells

bef or e n Bz ne ese "nmolec
gﬁnerﬁilyenedpﬁn@edfﬁqumbphodevgdoablyap@bl@h©fmembrane,

ahsqr bj gtgﬂesah} g elfnﬁ ethld ofh&estaniRg ithi$ detection

energy orn1o aracteristic fluorescence
mqsfsﬂlomhscpec@ﬁuﬁqowﬁ?%n%wér ofr s pldpte Bpis problem

nBsikd g %breprﬁﬁﬁﬁﬁbﬁgakm9 f i her escrNG: lerBai tharkers are
fl uorophore from nanlgestlng i tsel The enzyne has

f
(et FHACRE,  hBRi FFTRGADAPs 'SeSond Group o THat Phe PVPF
fdrorgscenteudbse30 th@méelséscamrwﬁﬂﬂeteﬁmﬁd fThegsescence

qu Gf%fgrﬁ&naagg&s uor gngn%gebgl ﬁéﬁtlééﬁ 4ﬁlfrom the

counting o 1% by
m@hksdescrlbed for exanple, in appllcatlon WD

98/ 55864, AR < ﬂ@f@&?@plmmée@ Hé‘g@rbegﬁsdeveloped
cells 35 I a ed W t uor ogeni ¢ _agents have a
fQW%WesE@ﬁceP@St few years. These markers have the

characteristic feature of emitting solely in the
fluorescence region when they have been activated
beforehand Dby an enzyme. These complex molecules
generally —comprise a fluorophore group <capable of
absorbing the light energy and of restoring this energy
in the form of a characteristic fluorescence emission
spectrum, and another group capable of masking or
preventing the fluorescence of said fluorophore from
manifesting itself. The enzyme has the effect of
modifying this second group so that the fluorescence of
the first can be detected.

These fluorescent markers are found to be
particularly useful for the counting of viable cells by
cytometry as is described, for example, in application WO
98/55861. However, as this application underlines, cells

labeled with fluorogenic agents have a fluorescence
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signal which is often too weak to be detected

separately on a nenbrane, which is simlar to the

probl ens encountered above with the DNA intercal ating
agents which are fluorescent. 5 Application WO

96/ 14431 describes a technique for detecting

m croorgani sns and nore partitctularly the detection of
coliform bacteria, based on the capacity of these

Gram negative bacteria to produce enzynes having the
possibility to activate the fluorogenic markers: 10
(S3-galcuFronitdase amdehSt@alamtnshdasme dbeected separately

correspondi fluor eni c substrates_us
ﬁﬁlhy?unﬂgpggﬁngl qﬁ; aI%ctoSyra205|dggi e%%l)prOblems
4aiqqunﬁdgadlahwwﬂmmi@h the DNA intercalating agents which

Rﬁgel - D-gal act opyr anosi de (TFMJgal ) and
rl]c'l-lJoeIr ﬁ% uor omet h Iunbelllferyl (3-D-gl ucoroni de

(TFNUGﬁpgﬁicﬁﬁ%Qﬁe@ﬁnl & 443 1hadedCHHP e he asampchnique  for

RId cd PRy asmt beoorBhRedmsdessid befoaboveparhies el d4bEy  the
liquid or gaseou e in which the coliform

%ﬁq%P%m?gtcP l#PF@tgaFFFFé?ed baged tHent ?%ecapaClty of
bacies i arame negeathatedoant ¢ hea ﬂxﬂtpabdonenennnmma having

d t hen. t.he. m.crocol on rme 0 d
Qf(ﬁrhﬁ%'%%osé fIuoﬁ¥%;HCQj%hb§?%&¥%§§$§: ng%ers
tﬁn@luceummqimsdwasamisr tlhuqahaq’ﬂotsatda@@s TTiee fc|0ﬁ:§te8@fondlng

%{H tat 's%'?)%t'r%tte@at ukbg nethodeef, 198iratiidR s ~p-D-
icable to certain G amne atlve 25 bacteria

o
3ﬁﬁgqﬁﬁﬁﬁ%aﬁﬁﬁﬁ®%3|Z|ﬂﬁyﬁﬁﬂiucuro “Fad@cihylfluoromethyl-
(Lﬁn&@lpﬁf ddrddiatd oraTmut—ljatl t hend 4-tri-

antit ro se a alactos dase

otk & rﬁ%t@%fkﬁ L SR P IS RS bt e -
amdﬁt e(ﬂe@bﬂn&cﬁjegnals Bdseds 30 th}eeefscmes neceéssapye ias the
ord‘tr $o f é%%% <9tl%) %}or% e§8n8£% vi yQuf@ Hﬁgataseous

a s ntheti ¢ |n ucer e” expr essi
(ﬁamﬁﬂ@lucurwhﬂ@@setbﬁd Qﬂbmma@¢o§@@§§élasu@hla§ is flrst

OPEOPYd - b%ﬁﬁItQh%QaléﬁéOQkQﬁxﬁ!PTG%reAnQBBQBated on the

I|n1tat|on whi ch t he |ntenS|t¥ of the 35 detected
sf{#ﬁﬂa%ﬂ@%cﬁﬁv&&éﬁéhdsanﬁeﬁéﬁﬁb yet Haigrocolonies formed

are detected with the aid of the above fluorogenic
substrates.

However, this technique has certain limitations.

The first of these limitations 1is that the method
of detection is only applicable to certain Gram-negative
bacteria (coliforms) synthesizing p-glucuronidase and
f-galactosidase.

A second limitation is that the quantity of
B-glucuronidase and P-galactosidase produced by the cells
is generally too low to obtain a detectable signal. It is
therefore necessary, 1in order to reach a satisfactory
sensitivity, to treat the cells with a synthetic inducer
of the expression of P-glucuronidase and B-galactosidase
such as isopropyl-beta-thiogalactoside (IPTG).

Another limitation, on which the intensity of the

detected signal directly depends, relates to the
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penetration of the fluorogenic markers into the cells.
This penetration is nmade difficult because of the size

of the markers and the fact that said fluorogenic

mar kers have a tendency to be released fromthe cells

by efflux 5 nmechanisns. To chrease t he penetration

of the markers into the <cells, the prior art teaches
using cell perneabilizing agents such as the

antibiotics polynyxin B and colistin in conbination

with | ysozyme and i ncubating the cells at 10 40C
ewsstetat itchi sopertieabflugadtgeni c wiidrkeats magtpr dve cells.

Sl ggag}%tufaoc;lo%o |J AMPAR B A1 d Sod @byl 08r DERDYs: ze o

atl1 s amp05|t|ve cteria such as

stfaqohlya@b@t%uémaﬂur*éhts faitchthiat aspathogemecryeft markers

thate éstéﬁééﬁeﬁdtﬁo%e|fbf65%édoﬁrohh%ﬁéﬁ%éﬁls by efflux
antibiotic 15 agents such as polynyxin B and colistin

&?ﬁﬁﬁﬂﬁ%ﬁﬁllZlng agent does not nmake it possible to
nHlntwﬂbtﬂﬁtﬂédﬁﬁ|ﬂHe/péﬁeﬂﬂ&tiﬁﬁﬁ@ﬁiahépﬁhEksEB InPo the
06) nlcro em 57:..573-576]..._.
éﬁ%nﬁ”ﬁﬁ@ﬁ fitth dﬁ¥hé¥%f8Fénﬁotcel% peﬁ% g£lllZlng
ﬁﬁnaﬁns $uoht ed ﬁﬁmihenUEbzmil©m pblymVKﬁorﬁib@@depbéistin
bJI|ve Momf?tht 1&955},%%5@ klerﬁalgahﬁr%lwe cells at

nsequent I or art nethods not make
i40° Gossoirecto §h%ﬁsp§éﬂ§ﬁppﬁlﬁééﬂophe elt may prove

rQORE ¥ | Qin:adﬁ%ﬂﬁdﬂﬁﬂ'Hé%ﬂéﬁﬁ¥naﬁkﬁnf@§€f&Eoﬁorbelng
eval uating the 25 nunber of cells in

o G VER TN di FF ¥ ent© r%%é%?%%t¥%%|ve?%ﬁFeBé?ectFBHh as
oS tdpny nrsetls) aandua, gualcht atd ve ipdftdragriion addch that

gﬁ%e3¥%%%%f%§l Ie to chargc{erlze_é@|d1§Q§C|Q§ ngﬁﬂlotlc

It therePore Ferai ns necessary o b
tagénm&esdﬁhrmwnpabmeZLMgBc@n@ospﬂﬂehsnhavl@@r@ebb@éleng

f%@g&%eérﬁgt hSKk 01 §a ?@iﬁ? nggembﬁn@gﬁ%'Qh% QQablllty

i'ze a large er of species of cel
\ﬁaf i obibet y@é@t\ﬁlrtlﬁout Briiqipent oo’ afgr eSSi ver owar‘%l%06 J.

tAosan Wi oy ar e ame, feagides-9d161s well known, for
sxarml s, £hal, Coamppel ve 35 16TORQUIATS WAEN onsy
remains limited to the detection of coliform bacteria but
does not make it possible to keep the cells alive.

Consequently, the prior art methods do not make it
possible to satisfactorily meet the double requirement of
a quantitative information wuseful for evaluating the
number of cells in the medium derived from different
species (universal detection of 1living cells) and a
qualitative information which makes it possible to
characterize said species which are present.

It therefore remains necessary to be able to have
permeabilizing compositions having a broad spectrum, that
is to say which make it possible to permeabilize a large
number of species of cells of various types without being
too aggressive towards those which are more fragile.

It is well known, for example, that Gram-positive

microorganisms, which possess a single membrane having a
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thick outer layer consisting of peptidoglycans

(pol ymer consisting of peptide and pol ysacchari de

chains) do not exhibit the sanme organization as

G am negative bacteria, whose wall consists of a nore

fragil e doubl e nenbrane, in whi ch the peptidogl ycans

are | ess abundant and nore i spersed, and that

consequently the perneabilization of these two types

of nicroorganisms at the sane time is difficult to

carry out. The aimof the present invention is to

addicgssolither 18ykirm daid iostsi rof bhepapumddgiymmentipulymer
stens ment .0 % t he

S Saab ot op BF 0 choal FY YAChEF LA EAASEAT WP nov

pattibrita tdee asahel ergﬁnnhétl@cntaésxtGm’mﬂﬁégatlve bacteria,

Rﬁ%%re%qri%dr%@egﬂg;@f |1ﬁ6’£é‘9f19 iﬁe M@xé%&%yme, in

e i nventors have observed that t 15 conbi nati on
ghigbg thep 2f8tAABPdYGATEh é‘ﬁfiedelﬁﬁé/ ofPUpdaRfynpnd more
ﬁ's@fér@%d"fﬁ%d t t POESicbhe chocabl @i rt,heorpearmmsmxmlon of
ﬁﬁ§ sfactorg@pernea ili.zati on of. C}an}€o§!t|ve q: .
G&t | VEC bAPES 20T THHS HESaRERYi TS k‘nass?nhl% tme 18
ad\faitcage afo c2@rmyr eser.vi ng t he viablllty of the
deteCt%Q1cell o@n h£h5§gsghtb%g@%n%ql QicQSer&Péss the

t he subsequen cul tfure etecte )
Ramtijtadliamsf opft fa@epuepbselnd ﬁﬁéﬁﬁtl@ﬁar%ﬁ@m%am%ﬁloned

The Wy esent bw@ehu% efphashzegst hadl Iﬁ@élgﬁlpiatf&l of
conbi ni ng, |n effective uan |t|es , mhlch

a,
IGFeRT PFeridsoi #12i ng! WPRREHRPE i ch ie in the

paMeId ofdetrry @qrﬂioré/bhjefrh:é/\ﬂlﬂkiélflal\ge okfee_rixﬁxmﬁ(dead_st 0
have a _ dest.ructi.ve rat her thaF Eroéectlv acthp oly
ﬁv that the

the celd RSS90 engggﬂ © Atton &S0’ ©
eﬂnhﬁsuﬂﬁsnthaﬁ'tN@GuseHMBf andi diwmddhinor il camdle and/or

i th L{mCf},lholn;lgled@ﬁ'sﬁas?étheposgwéf%igl substgptibahly on  a

nprove the "etficac zation
mmnaronsab@ﬁﬁac’s@mg tﬁ@én@@mlﬂétalté@n off NOecrEngositive

HYR 3nqHhe rerdmakidization conposition which is the
9

This permeabilization has the advantage of
preserving the viability of the detected cells, and thus
of being able to carry out the subsequent culture of the
detected cells, in particular for the purpose of their
characterization.

The present invention emphasizes the importance of
combining, in effective quantities, NOG, which is a known
permeabilizing agent, with HMP, which 1is a powerful
detergent, which would have been expected to have a
destructive rather than protective action on the cell
walls.

The present invention also emphasizes that the use
of rubidium chloride and 1lithium chloride makes it
possible to substantially improve the efficacy of the
permeabilization compositions comprising the combination
of NOG and HMP.

The permeabilization composition which is the
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subj ect of the present invention allows, nore
particularly, the use of a nethod for |abeling cells

on a nmenbrane with the aid of fluorogenic conpounds

or probes. Figure 1: Principle of the detection of the

5 fluorescence | abeled cells according to the nethod

of the invention. Figure 2: @&presentatlon in

di agrammatic formof the detection results obtained

with the aid of conpositions 1 to 7 sumari zed in

Table 1. The y-axis 10 indicates the nean fluorescence
ismk@mﬁhiy Qﬂiainﬂdeforpréﬁmmtconpmﬁémtb@nusedllahs, more

§ 1%2Xt o%ﬁmt%@e ofoTﬁ§§ﬁé§n§eus gﬁffﬂéngells on a

ed 'f or col
awpﬁsssmnn@iﬂlmme NOG oHVE 1 UdIRIGENOG, Compo s, or probes.

NOG HVigsapd-d or ful B L& 88pONG £t O @oémoabftb@raao% 1<5f the
to 7, respectively, sumrmarized in Table 1. Fig

F%M@%ﬁﬂﬁ%ﬂf ke schI Gt s %%%fdlf%oi‘r%s%%%tm%yhod of the
ﬁ%ﬁaﬂiubﬂm tr 5/ 6- CFgéégfter perneabi | i zation of the
cells col i NO

12. 20}'%: ’f‘cﬂoﬁl e§°Bf °E& Itg)éfig rrea]glsl el amlisl%tlc P o

qorgosideitentiNa.  1de suntt £ onprkdtsd imgcno wmbhdluhhe aid of
ORI s 20 Al o9 dudfls et IRl ped i the y-axis

No. 12 according to t i nvention,
oomblrcrasﬁerfg rcnm dnemn  dHlvericgsenzs unr@nabbar ethtaiped for

p@@h?@%%?ﬁénth@ﬁﬁaﬁonp@ﬁét'%naNQs 12]@%%@&55@% said
earer detection of the cells than g ositio

Na.
PPmHEPFgUrJéD%r TSI J EHY dP R bue$ oR of OF hé- Colt and §.
fdwesescencael nt@@ﬁjets)slafmndmhs CO|N©KEI es EMeat ed.iRb/NOG,

e, SOTRERUS | S0 Nk 120 12,080 P OO BBl ono 1
ttoo the tewent i iore loontsaimmangl e rmlﬂthhﬂm Ichl oride. B:

o T Bl LS PRTEOMALECS ML SRS e
fluorescent labeling with 5/6-CEFDA after
permeabilizatlon of the cells (E. coli ATCC 8739) by
composition Nos. 11 and 12.

A: colonies of cells permeabilized with composition
No. 11 and comprising no rubidium chloride.

B: colonies of cells permeabilized with composition
No. 12 according to the invention, comprising rubidium
chloride.

It is apparent on these photographs that
composition No. 12 allows a clearer detection of the
cells than composition No. 11.

Figure 4: Topological distribution of the
fluorescence intensity around the colonies treated with
composition Nos. 11 and 12. |

A: colonies of cells permeabilized with composition
No. 11 according to the invention containing no rubidium
chloride.

B: colonies of cells permeabilized with composition

No. 12 comprising rubidium chloride.
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It is evident fromthis analysis that the fluorescence
is nore intense and better |ocalized when conposition
No. 12 according to the invention which conprises
rubidiumchloride is used. 5 A first aspect of the
I nvention consists of a sition for cel
per nmeabi | i zati on usef ul fornE using the penetration
of macronol ecules into a cell. A macronolecule is a
conpl ex nol ecule resulting fromthe assenbly, by
coval ent bonds, of several simlar 10 or different
chen1cah grDHpSev&WQMtaS promei nshisnucheatyatsds,that

/SACC rlde se er.
greate Q% %a09§g|to§§£§ﬁgg §%§ E?Eté? H%ﬁ?g?%%%y when
Emmmmdahnaws N&.cellk i acgefridiad hére &abea SﬁﬁﬁhtspﬁedWthh

ngqq' rulA B IR 16MRId SidNG & Lyt opl asm del i it ed
nmbrane and containing genetic material in the

form ofr niidirsitc aepast The tehtn MRYVYrigEhi SMnsdiSdtesof @
chfm;idLﬂ.ﬂ%UrDOﬁ@ﬁ ek11t @@rﬁre%mrltlzjaw@m lWufilo Bogekhusing
h V|n rosc%ﬁ%] Si ze, tqﬁa I S say si ze of

R G E O ViRl di'i ¢ and
reprodmctmmerpmbéatuab sachaagmmp@me m@mauﬂuanaESulting
ffﬁgﬂ tﬁgoggégﬁblgy Egg%ﬁnggﬁylﬁB§Hs,9§FEE§ %me51mllar

m Cr oorgani sns Sse or are nore partl CU
pat hagehe teof amhpadiceily &g ByuRrhegatiFie aSZSENE)(a*'eE‘EJe%a grcleic

té?%ﬁﬁﬁner%oﬁ%%%@%ﬁ@@@%esEschﬁﬁb%@'awméiéﬁdﬂﬁﬂw aweight 1is
Sal'monel | a, Listeri a, Baci | | Stregtococcus

\ﬂqHQQﬁlﬂﬁrsg?ﬁ%Fe%iaﬁm@moc%%%gs dajfebbactRfi ulpst often
Jigeldma, tygmgqom|Mtc@mpyl obacter, or Aer ononas;

prot ozoa o g rdla Ent anpe

CIyptogbd?? %§298§ J“%y%%p?aiﬂﬁgf Fr %ﬁ% Bérargteat
NMﬁdﬂhasnmmamﬂshW@&pl@ﬁh@pléﬂmgdebimihedgbmeaamembrane and
_?cﬁo - OW%’gce en pcerngsl‘ééfﬂsal %{Id&%’i ﬂrn\)% q’idéléﬁm acids.

e invention 1s nore particularl %
cause tTe ﬁ:eenmrrmcpmpmarsbsmareé@twuof@aeh & Rurresss of

3§f|1é nEer%%'n'tS wWhi-d e pEeseriy ng tder vi abivhihty Hf mSairdscopic
ce

51ze, that is to say a size of between 0.5 and 5 microns,
having a metabolic and reproductive potential, such as

algae, unicellular fungi, protozoa, mycetes, bacteria or

gametes.

The microorganisms searched for are more
particularly pathogenic Gram-positive or -negative
bacteria of the genera Pseudomonas, Escherichia,
Legionella, Salmonella, Listeria, Bacillus,
Streptococcus, Vibrio, Yersinia, Staphylococcus,

Mycobacterium, Shigella, Clostridium, Campylobacter, or
Aeromonas; protozoa of the genera Giardia, Entamoeba,
Cryptosporidium, Cyclospora; mycoplasmas of the genera
Mycoplasma and Ureaplasma; fungi of the genera
Saccharomyces, Aspergillus, Candida or Penicillium.

The aim of the invention is more particularly to
cause the penetration of so-called fluorogenic markers

into cells while preserving the viability of said cells.
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The viability of cells is determ ned, for the

pur poses of the present invention, by the capacity of

said cells to divide after transfer of the cells onto

a nutrient medium 5 A fluorogenic marker, for the

pur poses of the present invgﬂtion, I's a macronol ecul e
conprising a fluorophore group capabl e of absorbing

light energy and restoring this energy in the form of

a characteristic fluorescence em ssion spectrum The

fl uorophore group is 10 situated in the macronol ecul e
suchlthakathadﬁuknmﬁceﬁreceéﬂbssﬁ@n deteheierpect €dr  the
wavel engt h _i.s condi t i b

e T A
spec feelbnzyoe dividgermelitady  thensheynefwibeh callpwento a

thitsasid wddQf has an esterase activity ained at 15 a
specﬁflc bond In the macronolecule. It is therefore a

f | uor edeerfca! FRAIENL WhiSH KSn ofIoF bélGet BEERASER tﬁé the

[ esfnee Oin@e§@@§hflCl@n2¥ﬂ91n£&ﬁdm@ﬂébumélSc@m§5eﬁing a
bg_ the cell, which | Iles t eedbfor t.he qgl to d
UGEQRICT S gFgEP (6 Cab® ea S96°The t ?’nergy an

fﬂeﬁﬂdnxng(:thaske@nea@ybejldtbeldQumsheﬂ accohdiragtegistic
eé%@’#%ﬂé@ eQHEQESQGEEQCEgEHPO S fiﬁ%éééﬁ%f@egkeup is

UOF ogeni ¢ conp are fluorogenic nark
m&tuﬁ#@mednabbveH@$ﬁ@WQ&ﬂquqtﬁ?@bt%@%?ohh@fféﬁ@rescence

%ﬁ&§§ho@5a€e@hé'g§bé@Hé&‘%Q@&l@ﬁ@@ﬁr@%&cdﬁdmﬂfgﬁbd by a

he enzyne llows their activation is

;ﬁ@%ﬁﬁﬁ iRe Q1cqmﬁ%ﬁpr%ﬁ{Rﬁo@énﬁ@ec&m&ﬁﬁﬂﬁé%ﬁ%Qe by the

pﬁ@ﬁﬁ&ﬂbéﬂ &h@ﬁéﬁlfi@nbhhﬁmefOthoﬂbﬁgraEDAthe enzyme which
uor escei n dé%cet %6 carbox luo escein

Wkt BY LS5 EEPX2 TS eréﬁAa%o LEppy dlimed at

féuspesméun mdmmnfnethélmacesmedﬂcudemHBUai@ therefore a

hi 6)- D
%%g%r %ée%%%hﬁ%ro %é% %@%gdﬁﬁiygﬁégfﬁfﬁad%“ the
%ﬁen¢¢u@fe@c@p@qmﬁquﬂﬁﬂWﬁ%> HhipetBzmyal acPssisgat in

fLMOr &SEEI Nyh 3R~ Hﬁbb%é' HaLeseeln rphospbate, 1pert @3S 1live

acet ox ester of b| b
1on order to be labele s(carboxyethyl)-5(6) - carboxy

Two types of fluorogenic marker can be
distinguished according to the invention: fluorogenic
compounds and fluorogenic probes.

Fluorogenic compounds are fluorogenic markers as
defined above. They allow the detection of any living
cell into which they penetrate, provided that the enzyme
which allows their activation is present therein. These
fluorogenic compounds are preferably chosen from the
following: FDA (fluoroscein diacetate), 6—-CFDA
(6-carboxyfluorescein diacetate), 5-CFDA, 5/6-CFDA,
5-maleimide FDA, fluorescein dilaurate, fluorescein
dibutyrate, 5(6)2',7'-dichloro-CFDA, 5(6)—-sulfo-FDA,
5(6)2"',7'-dichloro-FDA, 5, 6-CFDA-N-hydroxysuccinimide
ester, fluorescein dipropionate, di-beta-D-galactoside
fluorescein, 3-o-methylfluorescein phosphate, penta-

acetoxy ester of 2',7'-bis(carboxyethyl)-5(6)-carboxy-
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fluorescein (BCECF/ AM, azidofluorescein diacetate,
chl oronet hyl fl uorescei n di acetate, eosin diacetate,
car boxyeosin di acetate, 4-methylunbelliferyl acetate,
4- met hyl unbel liferyl beta-D gal actoside, 4 5
met hyl unbel i feryl al pha-D- mannopyr anosi de, 4-net hyl -
unbel |i feryl nonanoate, 4-metRyl unbelliferyl
phosphate, nmethyl-1-unbelliferylglucorom de,
al ani ne- 7- am no- 4- net hyl coumari n,
gl yci ne- 7- am no- 4- net hyl coumari n,
@Idr@%c%mm nog bem:&t/rm COUfT&iiibloﬁﬁhd)f@sJeﬂxm nOdﬂaé@tate,

| co ri pr | i ne- 7- am no- yl -
gg‘d‘r‘?é %?flﬁaﬁogé&cy lﬁcﬁfaﬁito%enze%%sf%BD)dlacetate'
xy@bhu@lmmamemmﬂmfln aeehgﬂemb§heiée@gﬂp&ummste, 4-
| a person | -~
?‘%gthﬁﬁulmb%lﬂ@@élegﬁglogem C angyé%lr ggrm Ae% CE:{] e’ 4
Fedtvrlards 1ilg fegivilur e aﬂamaerl%m@anmm‘qui@n t eétmethyl—
Q&@%ﬁhl%%%@@alnghaﬁ%@QeM Cﬁ°9&9h99ﬁm§éll§§e§§h phosphate,

Fi uor ogeni ¢ _probes are _cConpounds conblnln%
F@G@ﬁ&génP@b@ééﬁéﬁﬁdlgﬂPépépﬁﬁﬁf'one of fheBeNPréTagino-4-

akavg,l ceiufda ranpr obe al | owyngcanspechhifodetRethPNchbimarin,
br| i zat.i on of nucl.ei ¢ _aci.ds contai ned.in

éﬁrﬁ' RETHESE e ISSEEPEE pr obes cgﬁﬁ?Pgepéﬁmlno 4=

MGuymﬂmdu@@Ku@e fragnent ghauyhglLapkehjhb-geariabty-methyl-
10 an t4des ] uey

conp gﬁghta?yg égaﬁg€$§gn%a§n%% ? fﬁﬁ?@g aaﬁghA opydro-

tf¥d 125 ngi, c reGIogatiiema cAtpitef.er r ed target RNA for this

type offheReohesdcuddie 465 Mlofmbmﬁ ¢ 15 t%\@f%h skilled

generally conprises sequences_specific to
dé&h&@@nlértnléMéB@éémlsWs'coﬁﬁBﬁF9g§€éPchédeo?hromoqenlc
Eﬁﬂ@a& OéubberENés(pB@tId&ﬂﬁUMAGNMédﬂé d%hdlyﬂﬁeﬂﬁyflsgtlon

SRt 0 Moo 4sE Niey NV h BERTIe SHakbarie onat I

| ess sédsiotriogentic thzercdkem adatriecon eozyoesdpr esemtoining a

tﬁfﬁof&@en c[ c%%%% %H al?ﬁﬁ?gg%bqg ngﬁlelgfa0£g gghmilsted

i cal Ot e Ilcatlons an
@fb@mese wei&hthae B reyt arléowzoem)aw@msﬁac Jdgtegttion by

%@br&@ﬁ%a%@@%] ofl3nucleic acids contained in the cells.
The most common specific probes comprise an
oligonucleotide fragment having a length generally
between 10 and 40 nucleotides forming a sequence
complementary to that contained in a DNA or an RNA of the
microorganism. A preferred target RNA for this type of
probes 1is the 16S RNA of the cell, which generally
comprises sequences specific to the pathogenic
microorganisms commonly searched for.

Probes of the PNA (peptide nucleic acids) type may
also constitute advantageous probes in this type of
detection because they have a peptide backbone that 1is
less sensitive to the degradation enzymes present in the
cells [Arghya et al., Peptide nucleic acid (PNA): 1its
medical and biotechnical applications and promise for the
future (2000) The FASEB Journal. 14: 1041-1060].
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Generally, the fluorogenic probes are designed such

that the fluorescence enm ssion is dependent on the

fact that the probe is specifically hybridized with

its target, or else on the fact that the probe has

been 5 integrated into the cigl genone during its
replication. These probes often conprise a quencher,

that is to say a second fluorophore group absorbing

the fluorescence of the first fluorophore in the

absence of hybridization or of integration of the

probe Ganerehévgerndwe fofuanegeardld pri®eSuchc radesgned such

%%%Q'a§u$h§1@69@§§e§§éc%ﬁﬁééioﬁr%45”@&@eﬁ@e§t B& SHE fact
skilled in the art [Salvatore A E Real tine

.E. et al., | | _
884y s BHiet h BRSIRScul st baRRohst Gldl bt HerPFidpfedcenith  its
_ﬂila@lg%'rth a@%d.dwsth"i@:nzath_@n.ﬁcﬁbesi&g(a%goﬁhechrmf Nhas been
.our na I nter neai.cl nej . e use o0 , ,

b ER el iorBer T Stond alPRet® S replication.
Faetiec Wrarbdsn deercondrextiof a1 gnebrbkogy thatais to say a
h L Lo tati ' d -
I 0BpoBEYEL S P ( BDEBEBI RECRILE] AediRadkce of
Ghe tiHgsd nblerwrerahithtiee apesacal 19f |Rylyeidihzation or

SIFZ 8 ntdly @ tAQrs W | eh&NbrBEDE R L oWihBOWe RAIITBIEMAY cel11.
damagi ng the cell wal The present invention

ls.
SHELe SYLRGT oV eonPRg W PPl BFFBY" pr of i i rﬁj’oéf’n to a
@@m@;@ﬁﬂti]o?lp@mpn?simgé ar? f[israalcx)ratt@m@ernratiem al., Real
wei ght vol une), .o 5 a east 0.01% o
(ﬁl aﬁ%s(asxﬁyg?%oﬁﬁff%&iﬁae%(eﬁéaw a?“og iy Lluorescent
cowderitr adioh Hwieiightzatol ame)rafeat (1@dst Duidpedn journal
$0dium ol yphe Qﬁ&gﬁ.(HNP); and - a final

concentration (noles per liter) of at least 1
mol . 1Theofuseulsiidi @it de Bmdiors Bor | dehearing cells,

gl ordde i df1drs eMi detde frommidie vass Ougsi €XHSLLIBHYS on  a
presented in the experinental part of the &resent ,

AEBEEAE on PeRat SREET VP LaAd ERCE RN Em 6FCRIBE uAPove, 1D
ehlraricdg art aken dHarfcarhilngt icoh, caesihd ithea Fnetration of

fc‘g{e%%a%l'ezca&ﬂe"s”, CHTPgSt Lign uhich, mBkes J b ROSSIPLE 14 4
sufficient number, without permanently damaging the cell
walls.

The present invention succeeds in overcoming this
problem by providing a composition comprising:

- a final concentration (weight volume) of
at least 0.01% of N-octyl-B-D-glucopyranoside (NOG) ;

- a final concentration (weight volume) of
at least 0.1% of sodium polyphosphates (HMP); and

- a final concentration (moles per liter) of
at least 1 mmol.l™' of rubidium chloride and/or
lithium chloride.

It is evident from the wvarious experiments
presented 1in the experimental part of the present
application that NOG, HMP and lithium or ribidium
chloride, taken in combination, result in a

permeabilization composition which makes it possible to
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detect a broad spectrum of mcroorganisnms with the aid

of fluorogenic markers, both Gram positive bacteria

and Gramnegative bacteria. This conposition has the
surprising effect of 5 allomﬁng t he penetration of

the fluorogenic markers Egut killing the cells,

such that it is possible to ulture themafter the
detection step. N Cctyl-(3-D-glucopyranoside

(Cl4H2806) (CAS: 29836- 26-8) is a menbrane protein

sol ubi l'i zing agent known in 10 the prior art to have
degenteabidi@hgmfdeaim onf Guiamm oeggn vendbaet €hi ahe aid of

t ts MI how, i i S_consi ered
\q?ga?égb?iagﬁuyi peﬁ%@g |I$Z|n C%%%%§%osb?cg and
@%ﬂﬂaﬂQQatPW@f@@§ﬁﬁﬁlathe final concentratlon of NOG

IS 15T1P1@_ts\/\/e% Yt 16103 1and G.rddh M&Péﬁﬁ&r a@]ﬁfect of

05 and 0.2% b total melg ht of
E@hﬁ YsiG oriF %od?%tﬁﬁtfﬂﬁb t eLeVPY L RQragenkEur markers
ofi tsalits kaBﬁdg onhsodialm ol yﬁzemamh%phﬁ& eief @enendle to

t PCB 50813-1 These salts
%ﬁgﬁgﬁgbgre 56 %gl§%%§ ﬁgﬁgnof ﬁQphosphates

fO||OméUO@YYéﬁBaDPQ@UCOpQOBDDgld§he Casuide)i S (&AS: 29836-

@@L%t al{ing %m%w e };sdérzgc}elé smgm%j?hgb' gfe' gﬁ%&?m in

Igon S) which h yzed I'n
ﬂﬂnﬁ%&ﬁ%sﬁﬁétéxhn@a%%d@umEEWQihﬁﬁk%@hat@ffHWP|Qﬁ Gram-

Ul%@@t@&edlb%ﬁﬁre&*l%g ageRiveand 25 et ef g8t s e €8P show, it
sonet | nes n this CapaCI th enter. into COﬁpOSl tions

£6r %%rﬁl%%]; abPl PPat PP L HOMER ef 0T RSHRFSIRG orsing  Gram-

p@muauwen@amteane aggreSS|ve for the cells, mhlch

does nqt. mak %bA¥ po%%lbl gﬁzﬁfve th :¥é98|| NOG is

of the ceIIs "the resu
Hrwd@nal eheuks ®o®3sank$fdbﬂﬁny m@reegard§etbbly between

ReLIRAk) Iolsz%de@ z@fb amnegati éﬁtbg%t Bhid o108 i qgg}
concentration of s general | bet ween 6 5
by wei §RE lUFYDrEéOJgﬁéiﬁfé?%EPfll%/t%et En abbus m%%uaﬁdolf 5961ts

by swei gitt , spdeher gbl ymgt8phesphhaE %%’%?%é%éf”@ghp081tlon
%EI% 9e (EAgI)5€§93rfg glun1gﬂkgglg§lts are prepared by
melting mono-orthophosphates followed by an abrupt
cooling. The result is a crystalline structure that is
highly soluble in water (Calgon S) which is hydrolyzed in
the form of sodium trimetaphosphate and sodium
orthophosphate. HMP 1is wused as dispersing agent and
detergent. It can sometimes, in this capacity, enter into
compositions for cell permeabilization. However,
compositions containing it are aggressive for the cells,
which does not make it possible to preserve the viability
of the cells. As the results below show, the use of HMP
alone is not satisfactory as regards the permeabilization
of Gram-negative bacteria.

The final concentration of HMP is generally between
0.1% and 2% by weight, more generally between about 0.5%
and 1.5% by weight, preferably greater than 1%.

Lithium chloride (LiC1) and rubidium chloride
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(RbCd) are salts that are not widely used in

m cr obi ol ogy because they are generally attri buted
the sane properties as sodiumchloride (NaCl) which
is alot cheaper and whose use is a |lot nore

wi despread. 5 However, surprigingly, lithiumchloride
and rubidiumchloride make it possible, in the
context of the present invention, and in very
different proportions, to obtain a better detection

of the fluorogenic conpounds, in particular in the
d&HE 1O attie o itthplofan® pelrokdt bniesednia microbiology

Rk aRe .t hERE Use ind hesp, st sinBkes the possi Phepteties
obtain in particular a beiter l.arity of he S|gnaF

A5t ePCepRd BY FHEF | (Brestend@ ¢t etf ot fg cheaper and
efifoaet uswhiich a S qremneept Wil spirctlie synt hetic i nage
presen%%devwgﬁgurqugrfé§HqLrestigﬁfﬁ%a Iq% r. 1 q
di ffusi GHSFrhe 1t ogentE Har ket s™'ardlnd the t1de  an
mudrigdeimombdo iidikath ko ttheodsaetbdatin hehaatdstektt hé the
gjeéés%n%reimﬂ@cj'h&as LnagiheAs Shown idyi }gf‘éﬁoﬁff%‘éx@@, to

onmpari son_of the Tluorescence distribution profi
abtaime 3 ebelter tdREeACIBLoPENItES riehearagen i gheppounds,

and 2@abettanakocaihzed-Hd uorgseenceri ntiehsi t ¥ adfe Itikgy  of
| evel of. the |abeled cells. Preferab

the fina
RS S A 0 T deoT < bet Uan Saohe Takes
and 20sgimle 1td. Werie apppeptiateart he ddtradr clarity of
ncent rat.i on_,of rubi di um chl or| ' e .
e Ry Ol e LA S U D2 B é0cpRc 0 hUPE or . This
cdifeerit,r amihdrehof s t ewmepdhilbdel deni s thet wegnthbodar image
%%}égﬁiéé'nﬁnl'@i EPée_39feE%hqw>/ﬂg&ﬂﬁ?n @Pﬂ#t é lower
nd 2 nol.1-1. As ? e mxture of the two salts proved
sptifiiam 3¢ t hehexpef i nepegceScr ifetketthe around  the

Rerdmakildrzald oningeapes twa, rageordifly tWeawalls of the
DL S B Bl bOYET Lo O B L U i
rottasare.sotheo £ atihe bél weeastdrece | idiikicumboltion derafndles at

E:%arﬁ%%%gunb h'8B%dem£9¥59$%?§§i%1X}é@§g£§ Q{ekﬁﬁﬂgky and
et ween and 1000, preétferanly

better localized fluorescence intensity at the level of
the labeled cells.

Preferably, the final concentration of rubidium
chloride is Dbetween about 1 and 20 mmol.l™'. Where
appropriate, the final concentration of rubidium chloride
is between about 10 and 15 mmol.l7'.

Preferably, +the final concentration of lithium
chloride 1s between about 0.5 and 2 mol.lﬂ, more
preferably between about 1 and 2 mol.l ™ .

As the mixture of the two salts proved optimal in
the experiments described, the permeabilization
composition, according to a preferred aspect of the
invention, comprises lithium chloride and rubidium
chloride in the form of a mixture. The ratio between the
lithium chloride and the rubidium chloride 1in this

mixture 1is preferably between 10 and 1000, preferably
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bet ween 50 and 200. The reasons why the conbi nati on of
t hese conpounds: NOG HW and a salt chosen from
[ithiumchloride and rubidiumchloride, proves
particularly appropriate for 5 perneabilizing the

wal I's of both Gram positive 9%cter|a and

Gram negati ve bacteria are not exactly known.

According to a preferred aspect of the invention, the
pernmeabi | i zati on conposition as defined above is in
solution in water, an MOPS, MES or HEPES buffer. It is
1@ twedee d ladvahttd@eous for the conposition to contain

no buf fel. ofs 4he PRSI yipes (B (Ep(?g{@eforﬁucﬁ%em%%w@tlnds

was found that PBS-type utrons were

@Eﬁbat fl¥Fe 314 haa mdhberchotsem udrefent ttebapoidsride and
SWEN diasa CEDA.\O@E_dEDA p By €H éﬁaerttlrtﬁﬂﬁﬁelfyer @ropriate for

quoro rker acc to the invention,
6%3 %HW%]%.%OW& Qf h@gpn§€ﬁWF&P§ﬁﬁﬁve bacteria
ennpmlﬁmnﬁueqaﬂmME @m@tkhu@r@q&nm@tn@&bﬁﬁj@ﬁ]@ﬁﬂWnned

above. t.he I rker, l,so be .
stored E%%%éﬁ% Hg)a%d 3%%@ed %ﬁfdlrect gyﬁatlon’
pIUC! n@@rw@tb@zamorexanmpesamonaasso @afieeldl aib@IViengis in

QI 14f 10 Al &Q%ek'm%ﬁﬁM@ﬁéeCMEQnd¥ 48BES buffer. It is
per neabi l i zed cel The invention relates in

q&blﬁgvﬁﬁt?ﬁﬁoﬁée 1T a ther ARABPFEzAPTIONCO  contain no
comres toon tas defd n@@p@bom}oép’h@:e ZQtheBodsJMtitd}ﬁ It
enunep$t|g£ ng/or Fgg %lflcab 3% Is Sai d .
C6irposi TH5h i 5 Plart YP§ adVantdge ?Qﬁon§h were  no
dﬁm$GMMmiaﬁwiﬁMan$mmueﬂ|angluekbgebh¢ compounds, such
Hauorgsaense ) rph N RATLEULAL R 1h L3 SUGNT 18, F05enic

si multaneously vari ous types
Pamierd &Ccedi ngr &% posi tlinvenandn-negat i ve

”‘Cfooﬁ%%n|%6ﬁpogﬁ%l%HbJ%%Eo?ﬁlh e hBVGBBbonlhéehEgﬁ may
nore particularly a method_ for the enuneration and/or

@?WHﬁ%ﬁﬁ'f@5at#8ﬁs6f PRgi ngleerPeeBhca Rekkeineas17defined

above. However, the fluorogenic marker may also be stored
separately and may be applied directly, being
incorporated for example into a so-called labeling
solution, at the time of detection of the permeabilized
cells.

The invention relates in particular to the use of a
permeabllization composition as defined above, in a
method for the enumeration and/or identification of
cells.

Said composition 1is particularly advantageous for
the detection of fluorescent living cells (by

fluorescence?), 1in particular when it 1is sought to

simultaneously detect various types of cell, in
particular both Gram-positive and -negative
microorganisms.

The subject of the invention is thus more
particularly a method for the enumeration and/or

identification of living cells on a membrane,
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characterized in that it conprises the foll ow ng

steps: a) one or nore living cells are deposited on a
menbrane; b) the cells deposited on the nenbrane 5

are brought into contact wwth a perneabilization
conposition according to anyi7one of clainms 1 to 9; c¢)

the perneabilized cells are brought into contact,

si mul t aneously or subsequently, 10 with one or nore
fLuorogenic mar kers capabl e of crossing the wall of

t he n1croor ni, s ) ;the narkers e VE.

P AEEa 7 ns  dEnEhe i GPOBFGaRs Maoar 8 AEr40Ped 6yS:
fl uorescence. 15a]n @m@emalmorhelt@img ¢l bt epra)depesited
deposi ted an Lane by filtration of a liquid

or gaseous nealun1 rough sai d nmenbrane, in which

the cells are i nbtiathy quldsenferTRétedprassitde membrane

liquid or ggéeousHpgydﬁels g@t@ndergbg@gcheretw1th a
mean any fluid which may be filtered by

pressure dPEFBFeRéeT38FO88 aCHBADT AP h éﬁﬁﬁﬂ¥%6%bsto any
W th a neapndi apeternigener abl p;between 0.1 and 1.5

m crons, and prefera betmee O 15
more preferably b tmgé% Op%r%% n1cf§%ij%ucﬁ% Brought

fluid my dansi stonfapuye Sxmuﬂtanﬁsneﬂnerbmg ﬁﬁb@eﬁh@nter

manufacture, g& %%%“lfaﬂgfgn¥%ﬁ%f%gsﬁﬁé“hé%k&P§p£§§able of

sol uti ons su as drlnkln% ever ages, mnedi cal
fluids (secumssiponsheamaiidt of fthgi B1EHEOFHENLEREY .

The present nethgd mayet herefene haMﬁxﬁpp|h§@élOpéneSQated
in the diagnostic field for the anal%5|s of

sanpl es obﬂ@ﬁﬁéﬁfr?ﬂﬁanWﬁﬁF@oégaBé? %nt?reﬂwégteCted by
expr essi on flapsarecedenot es i n the present

aPD 1031 O RSy NEL e SUBOr L, NEVLDO, V9 680 cea o
ﬁﬂﬁbmmmbnﬁnﬂiby1fi&imwmi@mtOQfatheqpl@s@ntgaseous medium,
through said membrane, in which the cells are initially
present.

The expression liquid or gaseous medium is
understood here to mean any fluid which may be filtered
by applying a pressure difference across a membrane
having pores with a mean diameter generally between 0.1
and 1.5 microns, and preferably between 0.15 and 0.8
micron, more preferably between 0.2 and 0.6 micron. Such
a fluid may consist of pure solutions entering into the
manufacture of sterile products but also of complex
solutions such as drinking water, beverages, medical
fluids (serum, urine, amniotic fluid and the like).

The present method may therefore have applications
in the diagnostic field <for the analysis of liquid
samples obtained from animals or patients.

The expression “membrane” denotes in the present
application a synthetic support having two sides, whose
pores have a known mean diameter.

The membrane used 1in the context of the present



10

15

20

25

30

35

i nvention generally has a high surface/volunme ratio

and a constant thickness preferably between 10 and

200 microns. Such a nmenbrane nmay be in the formof the
nono- or nultilayer. It generally consists of one or

nore 5 materials chosen from pol ytetrafl uoroethyl ene,

pol y(vi nylidene) fluoride (P@%F) pol ycar bonat e,

pol yam de, pol yester, polyethersulfone,

acetylcellul ose and nitrocellulose. The naterials are
preferably chosen so as to be 10 conpatible with the
sakeant snusete rad Lyahiisc ul aricil cohoiasce /amd wiaety/fdes and a

Cagagle o%h?%&%% gsggekgmég %E%Q%énsﬁgpéndoﬁObhﬁlcrons

renvra he 'm croor gani sms are
detectédCbr@f@mmﬁQﬁnﬁmmﬂw Q@nsnsﬁbeoﬁOPWDPf f#he mono- or

&B@kX&b@%&ldeﬁﬁ;f|ggﬁé9§il9r MYeN st®) - Mrecne or more
preferably, it |s a PVDF nenbrane f|§ter of

t
rartréted sby t hehog6Rpany ﬁFPWlpore?? YE%HE?fiﬂgr?gggﬁlene'
E%HVN¥§?Quﬁ$ﬁ%m?nﬁ thﬂAKﬁﬁRﬂienCeSPW@GTme124pOIycarbonate,

e filtration £
PerEGITHES 1t 0P CdNERBEE” bypﬁﬁgﬁgh FSES%RPFruggg% Q?Xe??ulose

faindt mdttirerceidduloes .known by the name of "MI1iflexo"
once 1 he M gL Por9a n%s%ﬁ:eha%ﬁ\?e?@?Qbﬁgl ‘eradando as to be

retai ned on rane n option step of
cuinpatiing e the i WrocrgamEhE Hlfi?ﬁ%on%%cl?aWF%ﬁuéﬁr alcohols

%@Q£99Wiéﬁ Fa&l Lo £ PS Hﬁdb@ﬁhqath@.hﬁphﬂﬁﬁdvaﬁlbbg steps
od between steps a) and b). This culture medi um
«an agar nedi umon which the nenbrane is

detp05| UIFQB afr&@ﬁbfirﬁé r abihgnwh'ﬂttihs tdteep, miMfﬁt@dSlrcj;&nisms are
i ona make si bl e _t.o.,obtain ies af

é%ctt?cécfeq he rﬂrﬁfoeorfagjgﬁﬁ sis AT Al | CQB%? ﬁger ed(8> EVDE
witi odhy i oy lelazese t heuawide) ot el los tobbeﬁed@r@ﬁﬁé@bly, it
Alﬁcogdlg{/gﬁt o LRE-LAYentheR,, the ﬁE‘h%)f %@@nh%%e%%%{ by the

en brought nto contact In step b

pemmEahi | Mkt i conpuiit i e a@é@%.rﬁ@m?owiaélflex and the
'ﬂ@@gﬁéﬂgb§5Mﬁ§Vﬁ§§@4|QEdR@@QM@XZﬂhl@Hﬁfﬂhlﬁkatlon, if it

méﬁégaghgcgtoqﬁﬁfdbgn5%r§%rmed for example by means of
Millipore® filtration modules known by the name of
“Milliflex®”.

Once the microorganisms have been filtered and
retained on the membrane, an optional step of culturing
the microorganisms in contact with an appropriate culture
medium may be included in the method between steps a) and
b). This culture medium is preferably an agar medium on
which the membrane is deposited after filtration. This
step, which is optional, makes 1t possible to obtain
colonies of each of the microorganisms initially
filtered, which increases the number of cells to be
detected.

According to the invention, the microorganisms are
then brought into contact in step b) with a
permeabilization composition according to the invention

as described above. This step is preferably produced in a
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smal | vol une of solution formng a filmat the surface

of the nenbrane. Alternatively, the perneabilization

conmposition may be contained in a solid support on

which the nenbrane will be deposited, such as for

exanpl e an 5 inpregnated pad.gr an agar, which limts

t he possible displacenents b [iquid at the surface

of the menbrane and therefore the m xing of the

m croorganisns. It is perforned at a tenperature

bet ween 20C and 45C for a duration of about 5 to 60

?ﬁ}m’ailltle&olll&el o St ut)iordefendimg onfihe szasese sheface of
uor ogeni.c _ ar ker re inc rate nto_t

E@rwea 975 %n ggh%%é}tﬁgﬁgp T al e%nat gﬁea?hllzatlon

pempeabiticzedasel bs eprtabredghn |ant~°0>103@nt$3mp%tt hon which

chl' dcﬂﬁﬁﬂﬁeswmqwt%oghe@d | $0c@ Say %rbré;egmge an

s I1nto contact w | abeling solutio
dOPFEISIERG s aPAY Mtk e P8, AFRE péfhﬁaéélbuh%woﬁhe "possible

GARASIdenmtss dhen idiulidt egh o heepd@cRtte byt Rhe membrane
Iabellgg sglutloq} Wien .t he f% %] ogeni c_markers Tt
@3k 5PEBFLepBciFiT Mprobds,® p%%gf%?ﬁg?%l%E?ect 8
ip@ﬁfdmm@mt&ﬂ amnneipe 20 sonebeypesnof20Cé lamd 45°C for a
raocg.)ogla;y bo etp%nq; %OO[P(IJ_tﬁ eSChoI ce of probes.

1on s carried out by a measurenent
of f|udme§¢émC6thdﬁH¢ﬂﬁ¥ﬂ® ot ﬁhefF@@?@SCEh@efééﬁ§@genlc

$f§JHQ¥@?d ypder sstandaydiondi theps. &R Th ermeabll;zatlon

orescence is generally captured by a ra |
&QNHQ§%H%%ﬁnHOWWﬁ¥ﬁ??ﬁﬂ&%¥¢ Yp%%%lEFEmeﬁF%hl iﬁﬁbzs are
Ry ngﬁﬁpfédwﬁétttﬁhmma§y1@ mhekbruhsubequyntly, that
emtted b Iuoro en|c co The net h
vt

od
d&boF8|n§a 0 Xhe CADEaEgonth JEL 08 w%th a

geous in tha
|Iahﬁﬂxm@ a ﬁeletiemn otompelsehbs pﬂmmbrne@Bdk¢E@tly The

on 4 Iﬁg fon Cﬁ%é§%1§lg$|Q%etﬁgérthﬂyéﬂn?fhggplaced

ere ore ected cel
tble tgred lofbaliendletdattiiom .step d), in an appropriate

cul tur gredi W 'f‘llﬂ%éd}&ﬂﬂ@r 2@k dre 38nBUEPOSE Okpecific
Cparrorbyelsn,g ggt 1as ng[agscl:grlrg egoe %re]%re%(‘:ct elrrllzgt Ii'?g]rgzeoted manner
some types of cell or microorganism, depending on the
choice of probes.

Step d) of detection is <carried out by a
measurement of fluorescence with the aid of a
fluorescence sensor performed under standard conditions.
The fluorescence is generally captured by a CCD camera in
a dark chamber which makes it possible, with an image
processing software, to measure the light energy emitted
by the fluorogenic compounds.

The method according to the invention is
advantageous in that it allows a detection of the cells
performed directly on the membrane, the cells being
alive. This method therefore allows culturing of the
detected cells, at the end of the detection step d), in
an appropriate culture medium, in particular for the

purpose of carrying out a more complete characterization
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of the mcroorganisns tested. It is thus possible to
verify the cellular species present. Another aspect of
the invention consists of kits which make it possible
to carry out the abovenentioned 5 nethod for the
detection and/or enuneration,of cells. Such a kit
generally conprises a conpos% ion for the
permeabi li zation of the cell walls as defined above
and optionally an additional conponent such as a
fluorogenic marker or a filtration nenbrane. 10
BEefemabhwlcﬁdmxjéﬂismﬂi(mesm@mhrame i Bs a thersbr gresible to
mai_nl nS| f L. yvi nyl i dene

56F¥de% 5% $§8% %%fé% ? Fgghe The exanpl es
vvhl ch ﬂobltbwrar@smmd ot the udnivanitAagn t@enshvlext iogn kits
Wkﬁﬁﬂugmﬂﬂ¥ Li-mtakd omd hepetgAp ExaMles dpdvementioned

uorescence detections perfor wth the aid of
vatheds pe¥ nddhi | IFLAECEH ConPoS! O orf Ui et e@f  cells.

$tulal ng qtlt,E ldr(1Grancapgat k¥e @aQi(ﬁf[deDtl/&TCCfor the
8739 a%d of aur eus ﬁC}an} osi ti.ve cte5| Q} d
RFercaBI8 6P TR B FIS COLI st | 95 BoldBEd Pove an
AEG@o&aaaymeneemﬂ@serwndllnompyobubeSuCGDuﬁschefluoebgenic
Qf%%%) 920 1L 830G a{%%%% from freeze-dried
Fal s —obfai ne f%onwco ections. For the manufacture
of thePeryfetrabdy, atl®ofiltrasipst elpfamEs pfotth membrane
QRS | 84YXs i E€fn 4¥ﬁ46%el§ul89@U|%kﬁ@vﬁ%}ﬂﬂﬁ%ﬁ@an@ﬁoride

€ preparation o he tubes and incubate at 35-37C
ﬁéﬁ“ﬁﬁeq&r@%ﬂweqﬁﬁﬁﬁﬂkﬁﬁﬁﬁs of OD at 600 nm are

per f or med astxarn@guzlsarwﬂlrﬁkgrﬁ/@llsow/\/l dte themad daof idlustrating
ectro t.onet er_. ( Eppendor.f phot ter ref 6131

é%’ On(:‘rwdvﬁrg?‘fco Vo pp &Y \ﬁ% Seaches

Qs | ____Egggp cryotube, 600 | of cryoprotectant

(Slgnag_%?lélugfgﬁgéﬂgbm@é@e@£¥8ﬁ5ober&%rmeg6Q§gﬁ1a@ﬁ% aid

600 | cutture—are distrrbuted. —The tubes are m xed
afd vedpus acedheab i Ligot 1 @5 deoMpesidtiions :of the broth

and of @onfdoze 2itrains of E. coli (Gram-negative

bacterium) ATCC 8739 and of S. aureus (Gram-positive

bacterium) ATCC 6538 or B. subtilis (Gram-positive
bacterium) ATCC 6633 were preserved 1n cryotubes
(Dutscher, ref. 028049) frozen at -80°C prepared from
freeze-dried strains obtained from collections.

For the manufacture of the cryotubes, a 100 mnml
bottle of TS broth (Biomérieux, ref. 41146) is inoculated
on the day of the preparation of the tubes and incubated
at 35-37°C. For the growth, measurements of OD at 600 nm
are performed at regular intervals with the aid of a
spectrophotometer (Eppendorf, Biophotometer ref. 6131
000.012). Growth is stopped when the OD reaches 0.5. Into
each cryotube, 600 pl of cryoprotectant (Sigma, cell
freezing with glycerol, ref. C6039) and 600 pl of culture
are distributed. The tubes are mixed and then placed at
-80°C.

Fnumeration of the broth and of a nonfrozen
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cryotube is perfornmed by plating 10-5 and 10-6
dilutions. These dilutions are prepared in 9 n
bottl es of peptone water (Biomerieux, ref. 42111)

100 I of each dilution is plated with a scraper on a
TSA agar (Bionerieux, ref. 5 43011) incubated for 24
hours at 35C. The operation ¥4 repeated three times.
The next day, the cryotube is thawed and enunerated
in the sane manner. An APl gallery (Bionerieux)
allows the identification and the confirmtion of the

RUIYip@f e SF ¥ ot mhesppr eparedy hG)- Foénal ligthegi 1ytions.
tests, the bacteria strains are 8| luted in tubes of

E@ﬁtS@néin%telror{SBu%ﬁ%r PEGrareef 1mo%110) Rotdds@Sadef peptone
Ghialtletri O(Blcﬁnemuré‘@{ rredeby a@dlmg 1 1do ofilt e «tyrotybeution

ft dt of tube of
Tt AR L “esr Patehi Pl ron A i) HESTaReS s ref.
daddent riatauwre was ﬁd;u@ﬂedlqursoradter 36 0CobtTaien @peration is
3 teri Thi on tr :
g i Y R A
ft@sfvegn sdgarenuistiaigd The Fhet ﬁamﬁoﬁ@n@e@ar riredrbltgallery

wigli B riche caid of dihew20 Mhkifl @Heﬁltli%l\’f%@i‘ém PUghqg the
(M Illggre, ref. MXP PLUSOL) in MIIiflex funnels

\ﬁqq#l @PPEI8§et3§t@PréFYPV§Fthﬁeﬁﬁﬁgﬁ€bﬁ§vPﬁ&péred
gor05|wwrobla ggdﬂdéﬂﬂdIrKHéabddﬁerlﬁﬁ%ﬁ®%ﬂﬁ§)afahalluted
acterja are added to 50-100 . of , si ol ogica
33| fb8s bt ot ahepriairer  dpi8hss R Reavelhs “pH ) - A
meumﬁahesdaﬁetmnnubate¢equmm5btbgs afldsobi dl mEdi af the
I y e ga [lip re M%ﬁM
g%gﬁgfb%x ST i Es%ylﬁkéwﬁéRﬂl %f tube of

II| por e,
|pr$m@élteorwaéter32ms?@l+/thez B Figrech Ciﬂri@mels%a@?t@bmed The

(R ced@ At LRORGANI SdPudCed 0L M BLEERCRlION S i A48T average
ﬁ@ bation, the nmenbranes are separated from the agar
di

C&AdSbriStghE AMRLS - c ot st CRPERNDEAF LG Was verified

per nealfidtrzat doshsawt bonc@iventsieal£ld swpperttest on agar

ggb orbent pads of the cassettes for MIlipore liquid
irum’ ref. 35 MXLM 00120) for 30 minutes at room

tenper&h@réuﬁtnﬁttgh is carried out with the aid of the

Milliflex Plus Vacuum pump (Millipore, ref. MXP PLUSOL)
in Milliflex funnels with a cellulose ester or PVDF

membrane having a porosity of 0.45 pum (Millipore, ref.

MXHVWP124). The bacteria are added to 50-100 ml of
physiological saline 0.9% NaCl (B. Braun, ref.
0066570 E).

The membranes are incubated on cassettes of solid
media Milliflex Trypcase-soy agar (Millipore, ref. MXSM
CTs48) or R2A (Millipore, ref. MXSM CRA 48) in an
incubator at 32.5°C +/- 2.5° for a time necessary for the
microorganisms to form microcolonies.

After incubation, the membranes are separated from
the agar medium and brought into contact with 2 ml of
permeabilization solution on a sealed support (absorbent
pads of the cassettes for Millipore liquid medium, ref.

MXLM C0120) for 30 minutes at room temperature or at
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35C. The follow ng perneabilization solutions were

tested: Conposition No. 1: 5 NaAc 50 MM LiCl 1.13 M

RoCl 10 mm Water 10 Conposition No. 2: NaAc 50 niV
NOG 0. 10% Water 15 Conposition No. 3: NaAc 50 mm HWP

1% Water 20 Conposition I\Io.2
M RbClL 10 nm NOG 0. 10% 25°4Mt er Conposition No. 5:

4: NaAc 50 nm Lid 1.13

NaAc 50 MM Lid 1.13 M 30 RbCl 10 nm HW 1% Water
Conposition No. 6: 35 NaAc 50 mM 23 NOG 0.10% HWP 1%
Wat er Conposition No. 7: 5 NaAc 50 mM '

35°C.
The following permeabilization
tested:

Composition No. 1:
NaAc 50 mM
LiCl 1.13 M
RbC1 10 mM
Water

Composition No. 2:
NaAc 50 mM
NOG 0.10%
Water

Composition No. 3:
NaAc 50 mM
HMP %
Water

Composition No. 4:
NaAc 50 mM
LicCl 1.13 M
RbC1 10 mM
NOG 0.10%
Water

Composition No. 5:
NaAc 50 mM
Licl 1.13 M
RbC1 10 mM
HMP %
Water

Composition No. 6:
NaAc 50 mM

solutions

were



Lid 1.13 M Rod 10 mm NGOG 0.10% HW 1% 10 Water
Conposition No. 8: LiCl 1.13 M Rbd 10 nm 15 NOG
0.10% HWP 1% HEPES buffer 20 mM Conposition No. 9:
20 Lid 1.13 M RbCl 10 mm NOG 0.10% HW 1% MOPS
buffer 0.1 M 25 Conposition No. 10: Lid 1.13 M Rbd
10 mm NOG 0.10% 30 HWP 1% %dter Conposition No. 11:
NaAc 50 MM 35 NaC 1.13 M 24 NOG 0.10% HW 10

Wat er Conposition 12: 5 NaAc 50 mm Rbd 10 mm NOG
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0.10% HW 1%

NOG 0.10%
HMP %
Water

Composition No. 7:
NaAc 50 mM
LicCl 1.13 M
RbC1 10 mM
NOG 0.10%
HMP 1%
Water

Composition No. 8:
LiCl 1.13 M
RbC1 10 mM
NOG 0.10%
HMP %
HEPES buffer 20 mM

Composition No. 9:
LiCl 1.13 M
RbC1 10 mM
NOG 0.10%
HMP 1%
MOPS buffer 0.1 M

Composition No. 10:
Licl 1.13 M
RbC1 10 mM
NOG 0.10%
HMP %
Water

Composition No. 11:
NaAc 50 mM
NaCl 1.13 M
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Water 10 A universal fluorogenic marker, nanmely 5/6-
car boxyfl uorescein diacetate (C FDA) (Sigm
21879-100M5) diluted in DMSO, is added to the
permeabi |l i zation conpositions in order to reach a
final concentration of 15 100 g/m . The nenbrane
remains in contact with the 2fAmrker substrate for 30
m nutes at 35C. The nenbrane is then renoved fromthe
| abel i ng solution and placed in an illum nator

equi pped with a canera in order to neasure the
fluorescenggeem tted between 520;@9d 530 nm 20 The
fluorescence intensity results summarized in Tables 1
to 3 bel ow¥Srrespond to the |+ght energy

(1'um nescepge)rcaptured and recorded to the nearest

pi xel by the CCD aer a usi ng the Sherl ock i nmage
analyzﬁﬁéﬁEgﬂﬁfﬁﬁig—élnsosys Inc.) . The val ues

i ndi cat ed a@mé@ct he 25 absol ute phot¥netric val ues
(ratio of lLumnescence between,l yg nescence nmeasured
and backgroun& noi se) on a scale between 0 and 255.
The softwalN@G s paraneterized Oskeh that the value 0
correspondgpo the fluorescencesof the nenbrane al one
in the absence of cells. The margin of 30 error of the
neasur ement'$be< estimated at 1.5. The various
perneabi | i zati on conpositions nmentioned correspond to

Composi{ Long ety 1 f pHL SR e Colp g St e A, 56
teestietky fQonposiddions'diate2a8ed4 5CBDE) NBAGSONWLEFRML 00MG)
SO EOTMERY S0 Ml 0N o LI o
0% 910, 0s / 10, 2oger, 100 reafivPal Dhnalogaurqobration of
ViEder (\phar, Vabher MéhBfane remains in contact with the
marker substrate for 30 minutes at 35°C. The membrane 1is
then removed from the labeling solution and placed in an
illuminator equipped with a camera in order to measure
the fluorescence emitted between 520 and 530 nm.

The fluorescence intensity results summarized in
Tables 1 to 3 below correspond to the 1light energy
(luminescence) captured and recorded to the nearest pixel
by the CCD camera using the Sherlock image analyzing
software (Insosys Inc.). The values indicated are the
absolute photometric values (ratio of luminescence
between luminescence measured and background noise) on a
scale between 0 and 255. The software 1s parameterized
such that the value 0 corresponds to the fluorescence of
the membrane alone in the absence of cells. The margin of
error of the measurements is estimated at + 1.5. The
various permeabilization compositions mentioned
correspond to compositions 1 to 7 of which the details

are given above.
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VWater Water' Waterl Water'
intensities neasured for
Conpositions 1 2 34567 E

coli 00O

S. aureus 45 58 37 0 58 38 33 10 Table 3

Fl uorescence intensities nmeasured

5 Tabl e 2 Fl uorescence
conpositions 1 to 7

45 0 0 46

for conpositions 8

to 10 No. Perneabilization FEBorescence Fl uorescence

conposition intensity intensity S. aureus E

col i

(Gam+) (Gram-) Cellulose ester 0 0 nenbrane Lid:

1.13 M Rbd:
Hepes buffer:

10 MM 8 NOG 0.10% 24.8 40.4 HWP:
20 MM 15 26 Table 3 (follow ng) No.

1%

Per meabi | i zati on Fl uor escence Fl uorescence

iets L

conposition intensity inte

S. aureus E.

col i

(Gam +) (Gammary &f GomdodB: MMBROA :td 07 nivd D dNDG

0.10%31.9 51.6 HW: 1% MOPS buffer: 0.1 M Lid:
1'13ngpositions 1 2 3 4 5 6 7
NaAc | 50mM | 50mM | 50mM | 50mM  50mM | 50mM | 50mM
ricl  |1.13M| / |/ 1.13M;1.13M| / 1.13M
~ RbCl 10 mM| / /110 mM|10 mM| / 10 mM
" Noc | / |o0,10% / |o0,10%] / |0,10% 0,10%
erMPi / / % / 1% WW%WN” %WW
Water Wéter Water |Water Watér Wé&er Watér Waéér”
Table 2
Fluorescence intensities measured for
compositions 1 to 7
Compositions 1 2 3 4 5 6 7
E. coli 0 0 0 45 0 0 46 |
S. aureus 45 58 37 0 58 38 33
Table 3
Fluorescence intensities measured
for compositions 8 to 10
No. Permeabilization Fluorescence Fluorescence
composition intensity intensity
S. aureus E. coli
(Gram +) (Gram =)
Cellulose ester 0 0
membrane
LiCl: 1.13 M
RbCl: 10 mM
8 NOG: 0.10% 24.8 40.4
HMP: 1%
Hepes buffer: 20 mM
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Rbd :

water Table 4 5 Rate of

10 MM 10 NOG 0.10%24.9 44.4 HW: 1% Buffer
recovery of the various

m croorgani snms treated wth conposition No. 7
Recovery Recovery viability M croorgani smATCC (%

Escheri

chi a col

8739 100 122 Bacillus subtilis 6633

104 104 Staphyl ococcus aur et 6538 102 111

Sal nonel la enterica 13314 117 117 Pseudononas
aerugi nosa 9027 ill 96 10 1.2 Interpretation of the
: The conparative results obtained with

results
conposi

tions

1 to 7 (Haglek(followiggrabl e 2

show t hat

t he
it
conposi
i nvent i

NIBS nbic ?Hﬂtggbi 91,

oride in the s4g

L i on QEBRFESiIiGTon 7

on) makes it possi bl

on NJG B F i L m ¢

me permneabi |1 zat

ANE{ Qb rescence
1 on

27 1laéesrdiig to tH@Tensity

e tg.obaknsa

sat | gf.acdiary

detectipn both of E. coif (|[Ga and of S| aureus
(G ams)l The results omaniﬁ(ed mlﬁafﬁo%osmong&é?mg‘)
and| 10 | 5 showit hat 18he buf(fers w t hout phosphates
MOPS, MES orbdﬂEPQ ang quifte suitable for |the
cowpositiongiacdor Ing tothe invention, just Iike
wat er9 and cHAGrepl 48@ the | PBS b3t f®er used in thé-©
pripr art. Thepuse f conpgsitions 11 and 12,
illustrated in 10 Figures {3 and 4, suggests a

pos| tiveMePPebtfEeri ubidiMm chloride on the intensity
and| the| |l ocatiren of 1gthg flluorescence. Figure 3, which
IS a phptograph, shows a better clarity off the

| abel i ng wheiPGihe CBIMS arel treated with ¢onposi tion
12 agoofdi ngnba:theibmventijon. Th2s.45 effect is44.4
percept|ble t e naked eye (by neans of a filter

whi ¢ch npkes it possible to petter visualize the

Buffer: water

Table 4

Rate of recovery of the various microorganisms treated

with composition No. 7

Recovery Recovery viability
Microorganism ATCC (%) (%)
Escherichia coli 8739 100 122
Bacillus subtilis 6633 104 104
Staphylococcus aureus 6538 102 111
Salmonella enterica 13314 117 117
Pseudomonas aeruginosa 9027 111 96

1.2 Interpretation of the results:

The comparative results obtained with compositions

1 to 7 (Figure 2 and Table 2) show that the combination
of HMP, NOG and rubidium and/or 1lithium chloride in the
same permeabilization composition (composition 7
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25

fluorescence). Figure 4 gives the fluorescence

intensity differences obtained when |ocalized
nmeasurenents are carried out at the |level of the

| abel ed m crocol onies. 20 The recovery results

reported in Table 4 above, which correspond to the

number of viable bacteria at2the end of the treatnent

of the cells with conposition 7 according to the

i nvention conpared with the sane cells not treated,
indicate that the viability of the cells is 25

presenved regand ass ftithe MaUQOr g SImi BIset d FBftin a

and Gam). 28 CLAIMS %51§$QE§S|tlon f.or cel

getAsaBicterat idGtarddrm P uéi nG°the (FERBETY atdBh °F S-

af; Ahgor(cgeni+o .markers into a cell while preserving

the viabilit f_ sai,d cell characterized in that, it

conpriggg:?égﬁgqﬁnigaﬁﬁ%%ﬁnV%F?oﬁOTagFéﬁ O%%I%ﬁeﬁ(ﬁnd 10

aholweasta0. 0% obuRfecsylwithdriyl pbopphanesi MORNOGMES or

gE%gg'Eﬁecaﬂgﬁet@%ﬂﬂgﬁﬂﬁw¥89tt%%l%Bapdgiﬁﬂod§a§gcording
. 1% of sodlunypolyﬁhosphates (HVMP); and - a fina

toncert r anVeRTERBL esI Wt 1iker jager atan@asen] replace the

mﬁl@l bllafkequ urSélé? dinurehlbe bae ag_r&d/ or | : thi um

chloride. 2. osi ti on,accordi to claim.y1, .

charac?g‘reizléfﬂa P Fﬁ@?oﬁﬁ%&8ﬁﬁrfggsantﬂ?unﬁéﬂyﬁﬁ{ﬁfed 1

3igGarposi t and dgcorndjgep o &£l abmitiveharfdetodr iz@drubndium

that i.t, conprises rubidium.chloride. .4 j tion

gtg@&r 9% {an cﬁcgr}em kR er"’llﬂzéejd ti% tqﬁge?gﬁ& of the

ddmpmeﬁaﬁmﬁanxfuq@y©f3AtWﬁiﬁhpﬁEoﬁid@hahdgrﬁgbpmﬁhﬁws a

%%'t%'rd%la%it%oraopseﬁé_ %@eclcmflmeﬁ o one-0f1§! 8kBBrleated

to 3, characterized in that the final concentration ,

ofL HAVPCPRIPOBRE 108npo3i t1 PP T Bt visen (0106 ARG S0y  This

\éﬁ'f@'cﬂti bs @@d mRey ttilrk])qlé aiﬁ@m“cﬂiengné]@e&' ak/a f5(,by meansh of a

characterj ze in that the concentratjon of HVP in the

5 erboWﬁbgthWﬁ¥esié“grggﬁéﬁ%ﬁﬁaﬁ“iwéﬁgtﬁéidﬁ%?ug&lze the

fluorescence). Figure 4 gives the fluorescence intensity
differences obtained when localized measurements are
carried out at the level of the labeled microcolonies.

The recovery results reported in Table 4 above,
which correspond to the number of viable bacteria at the
end of the treatment of the cells with composition 7
according to the invention compared with the same cells
not treated, indicate that the viability of the cells is
preserved regardless of the microorganisms used (Gram+

and Gram-).



7. Conposition according to any one of clains 1 to 6,
characterized in that the final concentration of NOG
is between 0.03 and 0.2% by wei ght. 8. Conposition
according to any one of clainms 1 to 7, characterized
in that the final concentration of rubidiumchloride
is between 1 and 20 nmmol . 1-1289. Conposition according
to any one of clainms 1 to 8, characterized in that
the final concentration of [|ithiumchloride is
between 0.5 and 2 nol.1-1. 29 10. Conposition
according to any one of cl gmamg to 9, characterized
inthat it is in solution imwater or in an MOPS, MES
or HEPES buffer. 11. Conposition according to any one
of claims Tongdsldiharfaat erdezad ipe rideat iilt zdeegsnnotiseful

C rise PBS  buffer (Phosphat ffer Solution). 12.
TG (5 Ui 2ebor e hEt £ Sy Bhe oPoEParALe 1P aPkery into 2
clwriactenized pmeshaving addiet i onaldyl idonprésessatd cell,
I f r ' : - nposi tion

a%?%’lral ngrltéo&gllg?re}]wfgt, @{:%mfclgle%rel%d in that the

f1 uor ogeni ¢ Tar ker fiBad JAngHYgerti opr dheigns, volume) of

Conposi ¢ i 1k fCCOI e NG Ay @iy -1, D- g AsERId Zedid N(NOG) ;
that the fluorogenic¢ nﬁrker i's a fluoraogen

conpound. 15. COmpbsTet orf W& diHg 1o 2%&99&&4,V01ume) of
char acieriges: i 0. 1hasf tded fumgsgest s monpountiMB®) ; and

sel ected from EDA,. 6--CFDA 5-CFQ§UDS/§&§f

DA, .
5l ei mi de FDAZ f1U5Hescei F i1 aut At e "7t Gor BSEei A=) °F

di but yatat el e&¢6) 21, #ho Hi tHl opd- CEDR1B(6) - shilfogifBA, and/or
5(6) 2"y L p dighlor 0 FRA, 5, 6- CFDA- N-hydr oxysucci ni m de
ester, %%uoresceln di propi onat e, di-beta-D-gal act osi de |

f1 uor estei ri;omR@s Hetdy| ¢ ERFEEERi AOpRddphate, Pertgterized

acet Oxyr est efoRbr2sed rhis{GaRrdoxyetdy! ) - 5(6) - car boxy-

fluorescein (BCECF/ AM, pentaacetoxy ester of 2' 7' - .

bi s( car%oxy%?filmﬁl-%%%% - FOT €5R@i hO( BERER/ AN ,C%ﬁ‘zﬁa&&-erlzed
in that it comprises rubidium chloride.

4. Composition according to claim 1, characterized
in that it comprises a mixture of lithium chloride and
rubidium chloride.

5. Composition according to one of claims 1 to 3,
characterized in that the final concentration of HMP in
the composition is between 0.1% and 2% by weight.

6. Composition according to claim 5, characterized
in that the concentration of HMP in the final composition
is greater than 1% by weight.

7. Composition according to any one of claims 1 to
6, characterized in that the final concentration of NOG
is between 0.03 and 0.2% by weight.

8. Composition according to any one of claims 1 to
7, characterized in that the final concentration of
rubidium chloride is between 1 and 20 mmol.l17'.

9. Composition according to any one of claims 1 to
8, characterized in that the final concentration of

lithium chloride is between 0.5 and 2 mol.1l7t.



fluorescein diacetate, chloronethylfluorescein

di acetate, eosin diacetate, carboxyeosin diacetate,
4- et hyl unbel 1'i - feryl acetate, 4-nethylunbelliferyl
bet a- D- gal act osi de, 4-nethyl unbel liferyl

al pha- D- mannopyr anosi de, 4-nethyl - unbelliferyl
nonanoat e, 4- nethylunbelllfe?QI phosphat e,

met hyl -1 -unbel I'i feryl gl ucoromni de, al ani ne-7-ami no- 4-
nmet hyl coumarin, glycine-7-am no-4- nethylcounarln
proline-7-am no-4-net hyl coumarin, valine-7-am no-4-

ggbggLﬁgu”a@bﬁgfﬁﬁﬂagnlﬁé&é&dﬂﬁg7t@ngﬁ@r4oﬁ@t§§)éﬁhlms 1
, I acet oxy I cyanopen

i, AR L Cor T okt st T 650 EpnEBs: Lipfiater oF
aet eimdiMag 3,0 MEsRion ML PES harfefetrer i zed in that the

f1 uor ogelm ¢ Co ou 1o|nS accl:zé)éA rla%aPA Oar(f QSQ %t 'gfalms 1

t her eo 3 et Heab! on np05|t|
accot dj ng:ktaocaamemmef igl dilves 1ito dkGss i no& rfeqmrddlse PBS

fgfffﬁslhe wiRratd on, @ndl ofo i dent)fi cation of cells.

0 a conposi tion accordlng ‘to any one of ,
cl ai ns 12 toCP@pQQﬂt%@% PFERFeLe@ente dutecPienodf claims 1

ldying, QfltsctddizdseiOf trapeireabiiltzahb0dy comprises at
conp03|t|on according to any one of clainms 1 to 16,

i 1 3 o 95 OIHE @ MfetSHti on and/ or identification
of G arp3osiddmge irt i ornegatd weo rd iorgpor ga1n<i> sme. c28im 12,

t hod for th enune tlon nd/ | d c f .
N%W 1% Bn Fane, t2R chgf{lélcot eﬁé dd i ﬁﬁéﬁg??i ¢ @
(ﬁﬁqnnqgﬁnﬂdmpﬁQHQOMAng steps: a) one or nore living

cells are d h a NBAYAans.gb) the celksaim 12,
deposi t'ed on n]brane are brought i nto contact

v@héhrae?tp@rliﬁbl I’rlzat tBAT cdsositthiBi otbrdi meteanyis 2

ot Pfofd @i e dmpd e, €) the perneabilized cells are

brought. i nto. con
mﬁthg 15. Compo§f¥§on8|nuéégg§ 1S|y ortEUbsengQ%ly’

14,
characterized in that the fluorogenic compound 1is
selected from: FDA, ©-CFEFDA, 5-CFDA, 5/6-CFDA,
5-maleimide FDA, fluorescein dilaurate, fluorescein
dibutyrate, 5(6)2',7"'-dichloro-CFDA, 5(6) -sulfo-FDA,
5(6)2'",7'-dichloro-FDA, 5, 6-CFDA-N-hydroxysuccinimide
ester, fluorescein dipropionate, di-beta-D-galactoside
fluorescein, 3-o-methylfluorescein phosphate, penta-
acetoxy ester of 2',7"'-bis (carboxyethyl)-5(6)-carboxy—
fluorescein (BCECF/AM), pentaacetoxy ester of 2',7'-
bis (carboxyethyl)-5(6)-fluorescein (BCECF/AM), azido-
fluorescein diacetate, chloromethylfluorescein diacetate,
eosin diacetate, carboxyeosin diacetate, 4-methylumbelli-
feryl acetate, 4-methylumbelliferyl beta-D-galactoside,
4-methylumbelliferyl alpha-D-mannopyranoside, 4-methyl-
umbelliferyl nonanoate, 4-methylumbelliferyl phosphate,

methyl-1-umbelliferylglucoromide, alanine-7-amino-4-
methylcoumarin, glycine-7-amino-4-methylcoumarin,
proline-7-amino-4-methylcoumarin, valine-7-amino-4-

methylcoumarin, glycyl-L-proline-7-amino-4-methyl-



one or nore fluorogenic markers capable of crossing
the wall of the m croorganisns; d) the markers which
penetrated inside the mcroorganisns are detected by
fluorescence. 21. Method according to claim 20,
characterized in that the cells in step a) are
deposited on the menbrane byOfiltration of a |iquid
or gaseous nedi um through said nenbrane, in which
the cells are initially present. 22. Method according
to claim20 or 21, 31 characterized in that between

Sgdﬂﬁéﬁu@ndlsﬂeBl@&e@OXQUEt9L§1@§aﬁbﬁeﬁkéﬁ@0rgﬁﬁbS”Bhydro—
on t he menbrane is carried out such that the cells

Feputingd G 1D a5 4resent in step b) in the
form ofi g1 cree@loeditderof celdsord&hg Met hod accotdimg 14,

E%ﬁ%$§é§%1glﬁ%ﬁ agothe fguOr ?gﬁqgtgéﬁﬁggn&nlghe%DA or

used
fHDmrmgawldErpr\mIaveﬂ¢hGVEtdfod accor d| ng to claim23,

charactief i g d tpat said géfﬁ%éﬁﬁﬁﬂiﬁﬁﬁ@@e | $ofhposition
hybri di'zati on probe preferably of the

G Goilicl B ot denyypecooPNA a e, 1 250 Ndrhdd! o cBRENAG for

th ANdh e af1 i i/ 20 1den Bk idharactsr igaed d n t hat
t he fluaorogenic rker used in ste

f | uor ogéhi ¢ Conpdting. FEPXEHST a%’g%?%ﬁih@gt &% I3y one of
2bLaharacter ilZed fior tHwat f 5wtk fdarorogeat ectbopooiid 1iving
us in step b) is selected from FDA, 6-CFDA

A, 5-maleimde FDA, fluorescein dilaurate, o
f1 uor eslicei n Wiebut ypat e, &5(6)RerFeabyl 4o on CFDACMPOsition

é%& %I{%E drog(@)n% ' off Qigﬂhé” EDA16, in a method for

succi ni mi de ester, fluarescein
dile o@m@w@tl@n %@éoa 4apaki 65FaR P UBEeSEEMTPOsigive or

lﬁ%é@@{i&éﬂmﬁﬁﬁﬁdk fhosphat e, pentaacet oxy ester of

s(car et hyl ) - 5(6) - car boxyf | uorescein
(BCECF/ tg’fﬁ%acet 6%y estetﬁh enumeration and/or
21@5htiﬁ£¢£@i®mxye®ﬁyl)15&6mg flueiéscelnn(BCECF/AMMbrane,
s dof L uor escei 1, i, ace :%% Gomg, Jé’”ﬁ%é‘y%éidi*&ﬂfégeé&ps

I
ace a e, eosin dl ace car oxyeosi n acet .
1- met hya)unbecbrheferylr@imoigmde cells are deposited on a

membrane;

b) the cells deposited on the membrane are
brought into contact with a permeabilization
composition according to any one of claims 1
to 9; .

c) the permeabilized cells are brought into
contact, simultaneously or subsequently, with
one or more fluorogenic markers capable of
crossing the wall of the microorganisms;

d) the markers which penetrated inside the
microorganisms are detected by fluorescence.

21. Method according to claim 20, characterized in

that the cells in step a) are deposited on the membrane
by filtration of a liquid or gaseous medium, through said
membrane, in which the cells are initially present.

22. Method according to claim 20 or 21,



4-met hyl unbel | i feryl acetate, 4-nmethylunbelliferyl

bet a- D-gal actosi de, 4-nethylunbelliferyl al pha-D
mannopyr anosi de, 4-methylunbelliferyl nonanoate, 4-

met hyl unbel | i feryl phosphat e, al ani ne-7-am no- 4-

met hyl counarin, glycine-7-am no-4-methyl coumarin,

prol i ne- 7- am no- 4- et hyl coun@&ti n, val i ne- 7- ani no- 4-

met hyl counmarin, glycyl-L-proline-7-am no-4-methyl -

coumarin, 1,4-diacetoxy-2,3-di cyanobenzene (ABD),

hydr o- th|d|ne resorufin acetate. 32 27. Method
26GeLdiRG ibR4C] 8 M 26t charardel | zedpi Nat haind h&tep b) a
fl uorogeni c compound is CFPA or FDA or a derlvatlve
Fhér¥ske. 8. t%trﬁbﬂr%‘&%@%‘?ﬂ?ﬁlﬁstBHaﬁﬁ?eoﬂ? 8% he 2erried
b@t Bhcrchatactgié zedlin thabstheddenhecttiepn d)n steppdPsent

d.ou th t he .aid of a-.fluorescence-.sensor.
2@. %@Ph &8C%P3| g 1% ° gﬁgﬁc f§Oloﬁagac§§r?zgésln
t hat t B8.detethidn afcatdinel ke ianyxarneedouclaims 20 to
%é géé'laYrac%e l%mreﬂst ua@ qul oeo%%me @Aameer 30sed in

according to any one clains 20
@ﬁ@@aé&eﬂﬁz@dflwoﬁﬁﬁﬁnﬂﬁepﬁéﬁﬁkane on mhlch the cells

arF de@@f'gﬂ@tﬁ?ﬁnﬁﬁﬁ?ﬁﬁﬁgyf%dﬁcléﬁﬁLﬂpﬁechaf?cterlzed in
pol yvi ny ene uori de or pol yet hersul fane
3PatvebRod acd g 1o g%ﬁ? etof ¢l éyﬁ?gl%zta&m@o probe,
@&@E@Qbeﬂwzeﬁ'mMetbaugtheKﬂEnhnanetqpewbmc@N%hey@a l's
are depqsit as, a_nean ore dlane er_het wee 1.a

s g BEe st o bethedt 05 aRaCoE mEtrshs " o

1.5 m
23, Mtehoxk taocioredi ngn t bhahy td)u@e fdfuwomermqoﬂét@efslused in

%q tF)a%Ierl %gﬂ &ﬁ% ntihe Leld Igietected are cultured
he ‘'end of ectlon step d. 33. Kit for the

detect@&n aH@ﬁ@Pde@ﬁﬁﬂﬁﬁ%Qﬁ1¥ﬁ ckain 25 chahagpeffseged in

iththatsditg COEmfdﬁﬁ;Senlai atorhgasid ongsdd uor@gestép b) is

narker and b) a conp05|t| for _t abi Li zati.on
selafe el Wl | & ﬁ’ccmﬁd’l Pro éng%B% “OPARAELES oF
ELud%%sd@ﬂnfdmldd&am&ﬁeﬁIM@neaﬁdimrdehunprateonSdﬁ)2' 7' -

dichloro-CFDA, 5(6)—-sulfo-FDA, 5(6)2'",7'-dichloro-FDA,
5, 6-CFDA-N-hydroxysuccinimide ester, fluorescein
dipropionate, di-beta-D-galactoside fluorescein, 3-0-

methylfluorescein phosphate, pentaacetoxy ester of 2',7'-

bis (carboxyethyl)-5(6)-carboxyfluorescein (BCECF/AM) ,
pentaacetoxy ester of 2',7'-bis(carboxyethyl)-5(6)-
fluorescein (BCECF/AM) , azidofluorescein diacetate,
chloromethylfluorescein diacetate, eosin diacetate,

carboxyeosin diacetate, l-methylumbelliferylglucoromide,

4-methylumbelliferyl acetate, 4-methylumbelliferyl beta-

D-galactoside, 4-methylumbelliferyl alpha-D-
mannopyranoside, 4-methylumbelliferyl nonanoate, 4-
methylumbelliferyl phosphate, alanine-7-amino-4-
methylcoumarin, glycine-7-amino-4-methylcoumarin,
proline-7-amino-4-methylcoumarin, valine-7-amino-4-
methylcoumarin, glycyl-L-proline-7-amino-4-methyl-

coumarin, 1,4-diacetoxy-2,3-dicyanobenzene (ABD), hydro-

ethidine, resorufin acetate.



cells, characterized in that it conprises: a) a
filtration nenbrane; and b) a conposition for the
perneabilization of the cell walls according to any
one of clainms 1 to 16. 35. Kit according to claim 33
or 34, characterized in that the filtration nmenbrane
is a nmenbrane mainly consisffng of cellul ose,

pol yvinylidene fluoride (PVDF) or polyethersulfone.

27. Method according to claim 26, characterized in
that the fluorogenic compound 1s CEDA or FDA or a
derivative thereof.

28. Method according to any one of claims 20 to
27, characterized in that the detection in step d) is
carried out with the aid of a fluorescence sensor.

29. Method according to claim 28, characterized in
that the detection of the cells is carried out directly
on the membrane, the cells being alive.

30. Method according to any one of claims 20 to
29, characterized in that the membrane on which the cells
are deposited mainly consists of cellulose,
polyvinylidene fluoride (PVDF) or polyethersulfone.

31. Method according to any one of claims 20 to
30, characterized in that the membrane on which the cells
are deposited has a mean pore diameter between 0.1 and
1.5 microns, preferably between 0.2 and 0.6 micron.

32. Method according to any one of claims 20 to
31, characterized in that the cells detected are cultured
at the end of the detection step d).

33. Kit for the detection and/or enumeration of
cells, characterized in that it comprises:

a) at least one fluorogenic marker; and
b) a composition for the permeabilization of
the cell walls according to any one of claims 1 to 11.

34, Kit for the detection and/or enumeration of

cells, characterized in that it comprises:

a) a filtration membrane; and

b) a composition for the permeabilization of
the cell walls according to any one of claims 1 to 16.

35. Kit according to claim 33 or 34, characterized
in that the filtration membrane is a membrane mainly
consisting of cellulose, polyvinylidene fluoride (PVDF)

or polyethersulfone.





