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1 Conposition for cell permeabilization conprising

NOG, HMP, rubidium chloride and/or |ithiumchloride

for detecting living cells on a nenbrane S The
presentinventionrel at est oanovel conposition for cel
pernmeabi | i zati on conprising the conbinati on of

N-octyl - P- D- gl ucopyr anosi de @%KIQ, sodi um

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

10 chloride and lithiumchloride, which makes it
possible to label cells using fluorogenic markers
whGempesitiomor ioell ipefriaabiization camansm NOG,

and | ‘\?‘E’en&'l‘bﬁﬁﬂﬁﬁ ?fﬂhgfdc%"#@d@t?fiﬂh%ﬁ‘ Cﬂ‘ﬂ??‘?aé%r

151 qui d or defectingsliving cella onia mambraner ane.
The invention 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 nsfor 1 oodon.phatmeautbeal peaguets. 201n Lhisnove:

field, the cgntan1nants may present in various
cempgisai ioer meEon n Grakk i c@ﬁme@%%@rw veC@pprising the

@o@dﬂsm%%tdnveobaw—%wl qsLIDutﬁdcb@ &ahgglmel umes:)of sodium
wat.er or as. IS hovvev r not su

lent t
GongeraoRbegoss (WBFTS ST 4 1Sk netsoes y hrgn Crébidium
idMﬂMﬁﬂd¢tdnﬂnkm&hmumﬂqhknmhda}Ewhiwm mdad s t heypaseible to

g cells in Ihes medi a_and n [.] :
Hé%ﬁﬁtlﬁ%h#?oﬁf% t%%HPgopgnl icﬁ£¥ggggiSﬁgﬂiﬁanﬁseerng
rne e abulljiegt edt mal@k aed- ltsheir use. For exanple, a

treat"?%% of ; ﬁ%lgﬁtha§E50”ﬂE1é¥é§MO€§ My 3thod for
| eave dead cells in the medi um which may be visually

dEtetdad ani aHHRT asdank eEuiRIbeiHgNe $6uUrlce wintained in a

canfiaM RAt iRbeous sample JINUMEIAUS dRtikedneaforane.
detectl n are descri bed | .the E@lor art for degect

ng
wi Lhi n B9 | AR CRE 48T eBaRce BRITTvInG I 1 O the
im1d1dbﬂﬂhdbmmimaSﬁ@u&tWEdbdntDDl ZOﬁ.fﬂﬂqUIﬁl(amd gaseous

eﬁPrang?F%?ese hog%F%§9ﬁ£a'£X SOQH{ISSKOdUCthH @hains

ep “of sai d or gaseous
for food or pharmaceutlcal 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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medi a through a filtration nenbrane; a step of
i ncubating said nenbrane in 5 contact wwth a nutrient
medi um for a few hours, during which the cells
retai ned on the nenbrane by filtration divide so as to
form m crocol onies which are not visible to the naked

eye; and a step of detecting cell
clones formng 10 the m crocol oni es by various
| um nescence or fluorescence techniques. Such a

method is described for exanple in application NO
Ql/59k5 4t 1B snei@idaemd hash deee mathe csuhjegctr 0f1 t hemprise:
devel opnment of a universal_ kit f.or the. de ion_15

of 1iving céllsZkRow boys;rat%gltnearfn%n%fg]a]!\#l 1 Fined ﬁ%p?éﬁeous
(M | | impatie) .thopudhi s nistliodh t itchne sty agfe /det ect i ng

cel I's consists Ln Lyghng khe hlbgredqgandaincubabedane in
cells on the filtration menbrane in order to rel ease

t hei r GIEREsT n&1Ehi phospHat e TATPRIdHt ehPE The I&TP hours,
re'ea%?ﬂﬁhﬁ;2?bi@§e@h@ffﬁﬂ?%%é@%téﬂné@eﬁhiﬁﬁuﬁnﬂeﬁzra%e by
quantify the livi c S - bi ol um nescence ich, .
servesfjalstrzf‘ts]l?d%t%g‘(% § ofCafi Serdsy O?Wu@??@f’ggé?mes which
capablarofngyr odiciig & «hérd Inakatescencearrcact i on.
This chem |um nes e agtl Lves_Lise [ -
signal, which isg cgggér ecgjéeZ%telttg%ng h %é\i/?deéolpor?eé %%Emmg
i nt er fave (@CDroavdra)iesandoyhenvaesews ed Juningsdesyqa  or
of a s%/lq}&egggceﬂd@g@ecﬁﬂcﬁley.nt hetic image makes it ‘
b : ) .

possible to visualize Iin Situ the site of the nmenbrane
wher e tHEM cRobe iVt opéd, ideICHErfifer di°fi | afxample  in

tHH _1&&%&&%@ ocn;ﬂwmmrﬁrﬂt%@nm@@MQr Halg 8@ien a%ar subject
nedal u Is_tec ni_que. nas etectLng .cells C re .
141 HRebECHGLEERTPE £ foBLUFEal o loxi St s P crection
abfindanceagi wadllls | kvomg by ithd heasanplfe tEsiédflex Rapid”
the. ot her hand, .the racti of, ATP_requi -
R R L g
notnsrekes | inpossible tbesubsldquatt | gndulingudatpsl cells on

el obesy | pyppsder nbppshacacter i ze-ddem cfhateh8ak@  their
say to determne their spec

) ! | es. .
ot FoHobe B tet? e §AF B ngPRESEbNt ARPNATFor Slgased 1s
thesef ere of g Huant icbat i yenandy NIndf gaantify 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
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qualitative nature. 10 Another nethod described in
patent nethod, the step of filtration nmenbrane
hybri di zati on probes 15perneabl etothe for detecting
cells on a nmenbrane is application FR 2 289 984. In
this detecting the cells retg;ned on the is carried
out using specific The walls of the cells are nade

det ecti on probesbyusi nga perneabilization conposition
conbi ni ng Pol yet hyl enei m ne (PElI) and ethanol, and
then, once these probes are inside the cells, the
probes amepipecieliteal.l y hybridi zed with genomic RNA or

DNA se sent__inside th

probes%nwﬁﬁb gﬁ ge%bra IQ%B gxgﬁ%ggﬁcﬁeo}hgﬁfP requires
Aatsime;,, aared seheceédrso kag lilgchetlabl eet bsspetiifdncaidgs not
A dlgegﬁcé\ésé%‘?fé'clzg' %u%%'e%e%%l@s A HAHIEHhONR: OFobes in

nor e spec cont am nant’s. probes, which are
logissired: i £haBaftabk é8cémeTor tlfmﬁ &% c &Rt Sé@/en’%o dpgermine
defagt eheA2s .af ter a washing step, using a canera
whi ch nakes it 833|ble to Ioc%%e.thg cells o:%% th
nenbr aré'e INLQIPRAGLYR nor E°5FEEFFi ¢, tHE Mt Hbd ©
Jordeingeidhndaes trodrafbke: | ¢f posgidbtel t ot makeamdchearof a

di st.i. ctlon between living cells and dead cells.
Iqﬁﬁg & ti he éﬁn%%%rldlzatlon of the probes may take

pl ace @m&hharImanhuﬂzﬁﬂﬁtﬁﬁﬁﬁQ%ﬂm% cehbs t pler of gpabrane 1is

da e;ﬂﬁ% v tig@n, ceveip t kgugh theth;
perneakﬂilzgﬁl n cthiogﬁ 3%Eaggﬁgrég?y makes it e

psssidshe e ndfAPai t¢ﬁ$$?ﬁ%@ﬁleeoFetH§\ﬁﬂqa%ﬁth%n the

C@iltﬁ:attlhﬁ'l meﬁn@@ﬂréﬁel tsivar tgusistepsulddoesimgt mpkeific
possi bl e to nalntgln the .4 celhi alive

be Eble tﬁ d
23t ¥hr PERRFSr, BFCa“dtes of T f i Scetis made
%Eﬁrﬂ[tﬁak&]@ | ultese mérdbr anktection A;pmqbce@tl obyWWD using a

/ [ h d
2004 090902, qh%%ngg%_%qu h8h %&%@%ﬁgqgé %%%9%&%91%%eamlne

0Ssi bl
p@%ﬁ@ncsmbfemh@m@brg@mdshhe@onpaﬁﬁnéhﬁﬁg @F@@GS are inside

S| %équh' sciet Bodpies desd 9@%@&&1@&@1@ CRUSH i E8e with

|'ysis of the mcroorgani sms. The specifi¢ feature of
tFREOsYEt BNF i85 DHAL 1 FHRACThaP e AED Hetdtsticsn bRet F8L11s-

M 1EE QOT GARIIE | §hEBRT laeﬁe Ouferyraling penetd atpoaryn@fclla@tlde
| abel i ng agents %nto he mcro ﬁ'%ﬁis bef

Rt et oAl Swhi e° mi>Cr 00T g §Pd St‘F|SPelelcally
| i wout 05 hoeeli wibth | nuthescr egadd, sduad|tpuuas@ap|en5005emore

tesécejgesl S’o‘.IJ'I léjcgr?g%ﬁl?né%ipgr m%%%' %E@i%}égn %l l&th Oflre 1labeled
nprising thée Ta I'hg agent an erneabi | 1 zati on
1VE1tfag@ntfllb@lf@$<eer1é| og fIvmbresicont t ﬁ@e@énbr%tﬁ% siedected,

the.cells %%ts‘ﬁcik%d ste udheg | @elcbﬁlgrﬁgeﬂﬁ§cﬁs%jakes it

are smal | -sized lecul es, _in particular
|9@%§%%&%1W%gh%éﬁﬁ%u%@% %%%hsa%HCEQﬁnWﬁpQﬁﬁn%atlves
propi diAamhogyglemcaes i gpbpeidrangectors 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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20 et hidium brom de. These conpounds penetrate

relatively easily across the wall of the

m croorgani snms via the action of perneabilizing agents

known to a person skilled in the art such as

Pol yet hyl enei m ne (PElI), digifonin, nonensin,

pol ynyxi n or benzal koni um chlori de. The 25

i ntercal ati ng agents becone attached inside the

nucl ei ¢ acids during transcription or replication of

the DNA, that is to say exclusively by the |iving

eelllls contwe nedckosthe 1$1armhﬁ:1<:ﬂﬂiasr nmedhod rtkgs of fixing
SSIb| to_u |vers [ b |V|ng cells while

g?lsé¥v1ﬁb(¥he V|§b%ﬂU¥OS %%h $el's. However, the

fact tmmphﬂu§UM§m:WQN%QQ%%Q%Q&DZrﬁ%ﬁ¢¥tﬁ¢@ pedbhAr system

bef oggr Lhek bnfidd rat iRhudn A MEAREANGd S 0dHCESossible to

uncertainties regarding the final enuneration results
slsttgiqted:ng neferIENGY helEerPeranyi ¢fes | RORtpRGORFing blood

@é@fﬁﬂe%SWhThQst heyrrade hei n@eéﬁ@@é@d,tot h@v@ﬂﬂbafa&flng the
cells %hected on the, nenbkﬁge nag f m%ce t hat gfthis
tereSJc?elCP%‘i TR ENR AR LHREHE BovRYCIthe HFFhYFonCbf
thesddnquildi essanmilre @bdlﬁf%ﬁﬂnﬁﬂbﬁlIzablodeaﬂdth@melpﬁg the
co 03| |on d uc n|f|ca in rr

e?%n #g5%$%s%%¥%rﬁﬁpcﬁnﬁﬁrgln o%ger %&eﬁranon of
Hnﬁﬁﬁbseﬁ byag®et pr obabithi t y tdfe an aterederganpisms  before
Gontay maid on |y inked i € %Jﬂdﬁl‘éa@ﬁ%%s' NG r@Peratinans in a

necessary for carrying out the detection successfully
1t t MBAIURN U st31E uAEEERT t He'q abefieddcaawp iy to be

acreesﬁ‘édterl%d and1ges@ct adh i ndi vighualdabioni 4deion  solution

menbr ane, is. to say cell cel.l. .The resu
Gege i o hre e sl oy SBRcit T PRETEaRidT At ion

Tyentpr okhjeémr@rl besngorﬁi_bmred:ulcarl yhehenefibvanescemt the

cgffg I ndeed, the nmenbranes used,

general e of PVDF 15 or of cellul ose, thenselves

producéN§©nbab¢hmes@@®@@SnﬁéﬁﬁngrﬁhémﬁéékSlzed molecules,

ry%%_st?f@&fals' oAl 1ﬁ9§£891£‘69%t P8nS6Lh8s such as cyanine
“fluorogenic" markers have been devel oped

df@/%rrvf%l\b%%m f@ﬁ%é#lém ThéS&1Rkr ker3ChEIE  he PPN9e  OF
chaf aeteh | Yrdgmifeat urgest eﬁbﬁlﬁ)blﬁl@d§0|pﬁr}eﬁf&ﬂ&e relatively
fluorﬁicence reg%gn mhe the t%ye been actlvaSmS via the
Bt ot ehartf 1537 %an ﬁzfﬁ% L THidse "ESnpite%” Rof gelif &%

genet @t | yf coapnesiel aiflugraphote gnowp tapabiperson skilled

or.hi_ng e light_ en f ri 'S 44 o4 ;

2%% rgtgl 25a£€ tsﬁlé:glf oa% ?foq §/ %h%glrl%élteéﬁﬁtg% | cp%j%gr esdcleqnlcteo e
el o spedalumyxdmd arst hebegrabporehpabl clpforide.  The

”ﬁ%&ﬁ&a%t%&vg%h% the-dhdoresgeneg afnssiald the nucleic
fluorophore frommanifesting itself. The enzyne _has

t el @F f SATIGY9 mbdRPYFRGPERPE s%oﬁ&pdfl&ﬁﬁ@&tﬁét *flh% DNA,
fipr essenee sefy IUdadiivesity can beedet echgdcells contained
Thes quoreSﬁent mar kers arefound to be particularly

usef ul€ f 3™ he’ counting of viable cells by cytometry

as i s destcsibedhoflomadranplte, p@$ﬁ£@¢ﬂ|b@tuonVW@Sally label
98 1 VEE; . a I t i ,

T8 Erabar oy Enusr ooy tPagaareipary Siehe cells.

fﬂi@m@%tenéée éasitgrrale twHiheh ¢%lb’-’rt@hetb@b§\éaﬁ iH ge Liquid

dfﬁé@fuxﬁd pegRakateldi ons a1 FeabE ape o Cﬁefu%rﬁh@ | &t A uces
the problens encountered above with t

i W ePERR AR T AGS agePR WREh Ehre fﬂ}barles@éweratlon results
obtained. Indeed, if the cells divide in a liquid phase

while they are being labeled, the number of cells
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5Application WO 96/ 14431 descri bes a technique for
detecting m croorgani sns and nore particularly the
detection of coliformbacteria, based on the capacity

of these Gram negative bacteria to produce enzynes

having the possibility to actjvate the fluorogenic

mar kers: 10 P-glucuronldase!%nd P- gal act osi dase. The
correspondi ng fl uorogeni c substrates used are

met hyl unbel | i f eryl - P- Dgal act opyr anosi de (MJ Gal),
4-trimethyl fluoronethyl unbelliferyl - 3-D galact opyranos
H@QﬁbFFPUTQﬁ|ﬁh@n?eﬁbkFFefma% be twice that oi the cells

V. uor onet unpel lifery - D, gl ucoroni de(.TF
+ §?ﬁ%§%e§ﬁﬁﬁ%ﬁé n@oﬁgggg Ton the %g%%gprlnc%mgyégg%quld
wbmphdrwwst@esqmum&mbﬂﬂnmﬁtMM@renﬂhdabqﬁmngoeomp081tlon
npl e h df0 ri | |

P TRt Ana  hantt RS Bact or & ar 8 1 neubat et on "2
tHﬂ§WﬁurtraﬂU6ﬁlnéhﬁKﬁﬁe <%%d SRHENT t heS i ERGEdRBPTesby the

fﬁ%ﬂﬁ@%ﬁy¥ﬂ @@tﬁﬁtggcﬂhbhtb@ed@didﬁld&%idﬁﬂﬁﬁhked to the
| uor ogeni ¢ substrates, However, this techni que has

MM | ORSTATHRNFi PEESGFrHed@ T it TRt ibhsOPE the
Rﬁ&ﬁedﬂﬂbﬂnﬁduhéssfully of detection is only applicable

to cer égan}negatlve: 5bag£§5é§ ( olkggrgfgbeled cells

synthe g?ucuronl ase an al actos
Ausecbnhterﬂdtandommteqﬂ&ﬂ uhelqménaliy ofh the membrane,
PTﬁ*ycféo@bd@§§/a§Qlf Bgo%ﬁhﬁﬁ'dﬁﬁg EEQQQ@equyatBEtectlon

s 1's gener foo Fow to obtain a detectab
sigmel whick 30 tker ot eenekessartye |Qf3]olr%lerT}t'1%-JS problem

reace 4 gRtdest gater¥usansiti wheN, ﬁlhdféﬁﬁeﬁﬂ“3maﬂﬁéis are
mnth as nt%itlc i nducer of the expressio

PLEfdrc ul i eas e T BRITPMGEARAECo SIS e FUKH made of PVDF
nﬁ@pkﬁpybebehaoéblOgﬁh@mﬁﬁsvde (pFPIBce some fluorescence

Anot her I i t a%ﬁqlgcrgﬂ ggu eggg IQ{@ tycoQ{l,Hl from the

Sig di rectf epends r es to
pEﬁthatlon of the quorogenlc markers into the cells.

Thi's DQQ§t‘éﬂlég]}Fﬁ#??&béﬂfé"Cﬂéka§§aH§@e°EeEHed%b%@oped

of the nar ers an act that said fluorogenic
mireker sthave Pastendaity Yo2be- relldgs6d Magmaiie ceprg the

byh £ fd e Sechanics@Bure  of T@ninciierse tbeely in  the
penetrati on of the, markers |nt the SF||S the pri

A USRI Usi h§ILED ﬂgFﬂ%ab PP¥in Eﬁﬁ%ntg %ﬁcha§§lvated
tihef @rdridriddt | ©y pohynyxinz yiheand @hbsstlrbemplex molecules
conbi nation w ozyre in ce

]ﬁ?gﬁﬁéi meve#pr% ?s pern%gg F gH??%n ?) éééagle of
;ﬂbﬂqibaﬁ6|thenﬂuqmt(ﬂﬂ@ﬁqynﬁbécpéwﬁ?SﬁQ¥iQ9 iheﬁ1energy

bﬁﬁ ng pal ESERCTOF Y of obnGraarReskti e Pﬁ%ﬁéé&r&&l@h A ssion
St aphyl ococcus aureus, which 1s a pathogeni c_agent

#Rﬁcﬁﬁﬁ%ear%ﬁ@d PBPLhEA addidifon, CaPaPiie of masking or
ahtd ot i gy 1 rpgent il @sePolynyxddidB andicrelphstnen from

S ReLeeblL 2l sen goce bt e Ly s Diete
etiodd £y {12906hid. sAntonml cyobi@l soChémt 5the 57Bub¥épcence of
hr? aboyverent i aned, net hod, therefore not only
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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20 remains limted to the detection of coliform
bacteria but does not nmake it possible to keep the
cells alive. Consequently, the prior art
nmet hods do not nmeke it possible to satisfactorily neet
t he doubl e requirenent of a antitative information
useful for evaluating the 25 fhunber of cells in the
medi um derived fromdifferent species (universa
detection of living cells) and a qualitative
i nformati on which nmakes it possible to characterize
%&qidﬂﬁﬁﬂﬁﬁhwmbcbfaéﬁ poeseriak to be detectelit separately
t herefore r mai_ns ne gary. Lo g§m§95€ t haveh 0 roblems
58t nedbi 'Y ﬁangénposﬁtlons havitng a 5roaé)spec rum
thandrS:dr@CSang& chi nakeh¢ t Dpbssnbeece bapengeabehizewhich
%u%ﬁr 10f species of cells of various types

out bei ng to0 a% reSS|ve t owards t hose which are
nor e fﬁggﬂy@atlon 96/14431 jdeserilP&mown, teernique for
exagdend hati Gr-asrgasi bhwe 3piE cr Q@ﬁf@am}ﬁé@tlm&ﬂy the

possess, a single nbr apne havi ng hi ck_oute
e s 81 1R Of CBBp PO Ty CanDaEel yier HbnErRarigY oF
Od‘hepﬁpt Gdenand gpaliyeacichat ¢ tlea chai npyodacaotereximids t having

e sane 0 nlzatlon as ne tIV t ) .
%_ to 'é%ﬁQ% %. %l%%% en%c W%%%%ers

donsis Ya Tore'q ragi Tbl & Henbi ane,
vﬁﬂg:lhlctdr@raemsedogiryi:ar%g@rl@dtwgd@@@ndaﬁﬁlean@ome@pondmg

déﬁﬂﬁése ﬁxgn%dgygré§§§egggat|§féh%mﬁ%&q%%@éﬂlg¥éﬂyl B-D-

ypes of m croorgani sms at the same ti
i g BRTTIRITANEDLGr ry OBt-Cathe ai mioft riRe thydddnpromethyl-

|1Bﬁ@éﬂttlpfbdﬁ§t§li$—@-c@dl%9§tdﬁﬁa}%sﬂdéndt agmongamﬁ tdved 4-tri-
exi stin etection s e me ed _.above

T L 1O TS AT Ao oL o hEB PG ide  (TEMU)
@i pmslchn\ie;mdlsnemﬁmd/eohactm| aaase apwhoképilp tdhe the
contex the f r Lin f Jjvi cel
éﬁrprl qescﬁﬁg‘gn%%%toﬂs hggg obgggve%iq%ﬂ? (ﬁl %gseous
c@mph@t ilon ohiNOG tHyVP emidi faum dbawteriior i gsiahd/oy first
'ffnj;wf%&hl Oardoﬂetmqe thePassitle £ 0,0Bt i AcuBBt8d on  the

r

ane, satisfactory perneabilization, of
G Bk pRsi ¢ vESART A egatNde it efhg. microcolonies formed

Thispedarabidd zation hasd headyandmgeofe 2Qbgreseaidi®genic
the viability of the detected cells, and thus of being

aBFRS R &F ry out the subsequent culture of the
det ect etbweld s, thm@au:éa:m:rui@ne floas td:mrmtrrpo]smﬂfaitiM$.

charact &l 294 gp. e, present L DyeaLl,on mhhiast 2eRe! Bt no

|nportance In effective quantlt es,
NGOG, debechips aSkrmwry p@wﬁemﬁblizl hg @@éﬁﬁlnvmqu@m—watlve

m@é&@ef§aa 998@5%Hkmg?te%g%@heswgh%ﬁ would Jhavenhe@Re and

expected to have a destrucCtive rathér than protective
RrvvleeresHdaset | wall's. 30The present invention al so

enphas'ﬂessébahdthQ1ﬂ§QaQﬁohumﬂﬂlﬂﬁmiﬁortﬂé agtlantity of
sible to_substa

st VS TR QA1 T oAk BTS¢ hBCpor HRaBr| PEdtioRs o0 the cells
cbﬂp@snér@hsyconprﬂswngotbbtammbanEEW@mt@blNO@Lgmﬁl It is
e SpdPE REIRARILY Zat} o gapposi ti an by ¢ i dferactory
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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9 subj ectof t hepresenti nventi onal | ows, nore

particularly, the use of a nethod for |abeling cells

on a nenbrane with the aid of fluorogenic conpounds or
probes. Figure 1: Principle of the detection of the

5f1 uorescence | abel ed cells apcordlng to the nmethod of
the invention. Figure 2. Representation in

di agrammatic form of the detection results obtained

with the aid of conpositions 1 to 7 summarized in

Table 1. The y-axis 10 indicates the nean

@enHUﬁmﬂmme oAt e t Ylobtageedc f oramsaats conposittieoncells.

%%e&a@ﬂ eégxgﬁgagc@e;e&léﬁ&f@@@éé&é@néf @ﬁghme of

haV|n e|ng t'es and S. aureus

éxXpr essrbmss LigRls, NoG, TP, thadh/ RS CGhi Y HVE SINGE Mppkers

and;d of MLAgEREeSROME t 8 CONROST EirORS thel RO 16 by efflux
respectively, summarized in Table 1. Figure3:

Pﬁﬁﬂﬁ@ﬁéﬁﬁbfnlcrocolonlesnade fl uorescent by |abeling
Wi th 5/T6)- GhriA cafdeert Hrerpaedy i d ziadri ot of né heaekets (Eto the

col.i 8739 siti.on Nos. 11 a 12, .

(ﬁﬂ%ﬁﬁ’es é%1§yp qub Cﬁ%%ﬁ us%ﬁgcongggl Fgﬁgﬁg}llZlng
EQGHKECSWQMIssnghﬁ)aMMl@l®hl©$|QDﬂd@Yxln B amll colistin
%34 001,85 Jeétfc%'é Pﬁfﬁ’g‘g& hzed W tﬁ&ﬁﬁ’@ﬁiép'%‘e Noe11s at

according to the invent conprisin i di um
dH]d&ld%OW@%¢¥4sﬁbbﬁr@ﬁ?@ﬁ?ﬁé&ééﬁ@ﬂ@@wa Ifatit may prove

oSt tdan Nor 1%0@'1'% ab%\'&@_rrqra,detl%ﬁ ifar off rbhe being
cells than conposition_No. 11.,F|gure4: .
TAH st riDut i oRFEHRCSIEIVE ¢ BaFE§ELAce Such  as

immjfldc@f@lmdahheuepl Qihiies tiseahe@albiﬁdgenic agent that
2@%? OSI éﬂ @%r 1}nandd&1tlon th%b :% @ €S %1blot1c

i °Zed wi't h® conposi ti accord
tageﬂuﬁ|$W@mta©np@bmmﬁxnmng ﬂodrubﬂdsumnchﬁopﬁd@eablllZlng

B 2065, SELLS, Dot ARRDLE | g2 ot gIRORAL Sbiicy
of the Dbacteria [Petersen . et al. (2006) J.
Antimicrobial. Chem. 57: 573-576].

The abovementioned method therefore not only
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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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. 5A first aspect of the

i nvention consists of a conpqgsition for cel

per neabi | i zati on useful for causing the penetration of
macr onol ecul es into a cell. A macronol ecul e

is a conplex nolecule resulting fromthe assenbly, by
coval ent bonds, of several simlar 10or different
Qh&@ﬂxﬁumﬁ@umaye$Uanﬁﬂ¢Hxn¢in§ gepddiglogy lagiadsy  (polymer

char|d : |
§Pélater “t'Han ﬁOBBiygg?gons aﬁ%éﬁés%{\@é%%#%rggtgg% Ihalp ot
SG00 bd4l tidres. sm@ebtrgaglaéfcmed Aver@ras- el Ve slpg@aerla,

wh%'s%g' al sttys GONPY id g ALyt epl s del hehbedhe, in
rane and contalnlng genetlc material in the

1W lmhof thecl epetagirgdycans ~arfheledfm ﬁPBPS@P@an?%Fn more

Rls}e8%e df, Oraridier puf peses cahichiie yprese rrsemwam i p,fat ien of
a.cell having a mc osc%%!c si ze, that to sa

reseor TRt WBT 0. 8 afth B WGBS S20° ha ngS%e time is
Etfaliahile adeEﬂandWﬂi'Ve potential, such as al gae,

unlcel&%%$ QQE tﬂéoF?éggntnﬁﬁ%gﬁ%ioga%kﬁréé'Q&dress the

ganet es hen1croorgan snesear ¢ or ar enor e
pamtitadlimnsy pat kdgente 3 amposietiegédpineygattises mentioned

23Racd erigo EQ%Q%ﬂ§a§P%§¥dQEBQ§§SE%%Eﬁrpé$ﬁéhblllzatlon of
Leglonella al monel | a, Llsterla Baci |

W%%ﬂﬁéﬁé€ﬂ§3V@%?|onﬁ%%ﬁ%V%i %&ﬁ@%%cé@cu% whole in the
M&Q@@A &yl Whe Siflh,@ﬁclds'i:efr@éﬁslta{bedllum o@amwlok@ameems
or Aer nas; .pratozoa of .the genera_ QG ar
Entarm%’ﬁ%f~ gﬁﬁspgb?d?ﬂﬁ?n 5?0 pora;® ﬁV%%b‘j Hhat the
(ﬁonthl’l&lagﬁfwf aowychGasnﬁMBndarUd eacpimshmnf um@lloafldteheand/or
GENSY A,roaCBNAs ONEeS, ASPEL 0F | LySs s CADI €3 Obpeain, on a

eni Ci Invention I's nore L
peertianiear | yat s tagkery h@gyawairidtizan ien sof carpegpositive

fdprageni«c ymndeis 35 nto cells while preserving the
V|ab|I|ty of said cells.

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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11 The viability of cells is determned, for

t he purposes of the present invention, by the capacity

of said cells to divide after transfer of the cells

onto a nutrient nmedium 5A fluorogenic marker, for the

pur poses of the present invention, is a nmacronol ecul e
conprising a fluorophore groB% 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
S;lmdjetd”tat tdte flwor esgeneecem ssioverat iohe eapeécwed  more

th d
SR S T R e s e R Pt Eing sty on @
spatifare endynehd migemdr d1udieyeansy SeTRIGLEI saldouws obes .

this agiigiald on has, an- gsier ase aﬁﬁkyltMe@b&%qO@t 15 the
a specifi'c bond in the macronol ecul e. is therefore

aflqum%%%tgrﬁ:elaﬁll@&r i ch 2P TRIRE b%o detecredlpy of the

tihe,gHesence of a specific enzyme. This enzyme is
present_.in the es_the need for.

celLl, which inpli th
cel | td&iEg | dé FﬁPS?ESPtFSEEE | Bbel G 9 1 "Sorm o
ZﬂﬁMDtwpee@tﬁbuorogemmbmmrkeﬂﬁaﬂbexhlsWuhQU|shbd aid of
éﬁrosfgﬁgﬁétTe1&9V$nt§§Mh%§l%@ﬁogﬁnhﬁﬂfﬂgpqundﬁh@nQ*ax1s
f1UGrogeni ¢ pr obes uor ogeni c conEoun are
filnebrenfers c ther kegan ad ldefiarsgratlsovent heytEl |aed for

QQhﬁ9t'eemBBs§E¥oh'Vhﬂﬂmﬁ5 8gel L vhi chuthgyoses said

penetrate, provided that the enzyme which allows thei
RUTRA T 6P1S RIFeMa TS &%ln@rh%%%twué%gém go11 and S.

QsQF m&fwl ds ane pree{jggreaa@mr@osgmmonmme f oliPW NQ:iRb/NOG,
or i a ate

(A RTEa e ol GEaE N b o SErPiRand ko GEBRPOS Lt Tons 1

305- thBémﬁabﬁiyéIyAMHumm&ﬁleﬂIznuﬁﬂhidlboresceln

di butyr 6) 25, CFDA, 5

5(6) 2° @’fge“d‘?‘%m o7 - EE%%H%Q%:FDA- %yé?‘%&?gﬁ(&%ﬁ%ﬁﬁe made

eStegreddamt escain di prdpilomt e, dii-tet a- B/gaiEHosi d@fter

%é@ﬁ@&@flﬂz%%@@' thuorescein ghospbatie, peota-s739) by
5acetox%{ester of

2ompgt Siearoxy et hyd)d 5(%) - car boxy- 12
fluoresxelﬁéfﬁﬁl§%ﬁ®¢ aénmefbeomeabeumdbacwuahecomposition
Ior ge Ifluorescelndlac e eo dlqgetate

¢ bo n“ Ykt Hte, " %- ﬂ% 1T¥ET acetate,
4- neth@iun@bémlé@rqueeél@-gat&eabsﬂd@ed 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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5met hyl unbel |'i f eryl al pha- D- mannopyr anosi de, 4- et hyl -

unbel l'i feryl nonanoate, 4-nethylunbelliferyl

phosphat e,

met hyl -1 -unbel |'i feryl gl ucor om de, al ani ne- 7- ani no- 4-

nethylcounarin,glycine-7-anLE$-4-nethylcounarin,

proline-7-am no-4-net hyl cou i n,valine-7-am no-4- 10

nmet hyl counmari n,

gl ycyl - L- prol i ne-7-am no- 4- net hyl counmari n,

1, 4- di acet oxy- 2, 3-di cyanobenzene (ABD), hydroethidi ne,

resor uffitn atet aterident  fibese tdanpouadslasesweldhat  the

gl%vg}:ets%e%coeer an msokrjeI ! fgtégi%heanq{tb{e%@ggf 'l’od\gl’ized when
uorogeni ¢ and chronmogenr € enzyne substrates in

cinagrse. triwdi a Nand  ildengictiogatiingn ttest $he1998yenbipnal which

Ao d M Pl Rg¥rdbe idks 58 used. Fl uorogeni c

probes are conpounds conbining a fluorogenic conpound,
pref er &bl ¥ 185 of SPREEe Pfstlede abbVEENWYh £Prsaes of a
AIrPY NG i@ rspest f el Uepeghicom iy 22@hyhr idiez@il ofodf causing
nycl ei c acids, contai ned in.the ceILst'The t commmon
stg?ciﬁﬁnc,e 4 PR i gohudi €oth §& Fragnent
havi ng 2a hergbhogeredal | ysbet wemmdie:anthod@cule resulting
cl eaot,i de i hg S c r at,: .
B e e
Ampref tferant acheniRNA forous s SYpE 6fS prebeslng, t Rgcleic
165 NA of,ihe seehhiriWRisch ggnekal | ynSomii$es weight is
sequences spécific to the pathogeni ¢ m croorgani sns
BTN B e dF IR T orthd? obel06f FRECPRA (ﬁ%at i ggst often
nped Rier agidls)sdymeldmoid. al so constitute
advant ageous, probes .in this type of detection hecause .
t hey have preb?i BThRERDORE o TsoTas Eéﬁ%igt Pigipgical
tdret idegradat 1 oni renzy negt ppesent dehinheedeby sa[ Aeghyane and
eéorféa"ni%e tdéjnee '%ln%tceﬁcéld (rl?l\llﬁ)e ffé]?n '@'rﬁﬁ!l@i@ acids.
biotechni cal” appl'ications and prom se for the 35future
(2000) Titee FASEBRDotReveganigm 1e4atepeofor tRe purposes of
Ganer al-kyenthe; {40 0geni ¢ pr gbes @r endeshgned sehoscopic
that the fluorescence em ssion_is depend

n on the |
f3ede t Hetat hS probRAY s@ speéff PEaPFyRGBr 5di(52€8dvv|gt ficrons,
IRSvidg gat , mefamwd s oantherdpeddtdiat vé heopeaheahas such as

been 5 integrated into the cell genome during j .
r%ﬁﬂ?%ﬁt?gﬁ?g;ﬂggﬁrp 88@&’0¢F§ﬁ9é§ﬁﬁi% C%F%%%n%%éF?rla or
tdmtetisst o say a second fluorophore group absorbing

the Il uglescenes,gb Lheibhist IJdIrRRhore 4dk theare  more
absence of hybridization or of integration of the ,
robel ¢intarihe JEdoesiic he @EN-POSF iSich mobesnegative
syeh @si 4 he pf obes, BeacptMa ar epdNQWhdra 8 Perssherichia,
skilled in the art [Salvatore A E. et al., Real tk?e,ll
akR%y_N9 +&” nol ecut m%é%irb?]s and othEreHidror escent?c+LuS,
nsiek &b €odstubybri dizzakion probess(i20@5) Eurdapedrylococcus,
journal of internal. icinel,. 15The use of

o aterr e kor s b et cpehg arle. Snmaierasie. o
i Ae tbreonant extragfoatiacr offi okbgy oanaraenbiarda hagntamoeba,
S | | on ab hnspasti gel arpd h
d.@%‘?f%é‘%ffféi’%?-@%%us?Ce@&f%é%%ﬁet PYEEn o rhege e Denere
nidy eerd @8ma whi atd ar Rt aingi | argedh sicde, itha genera
2§c§<|9ém EhRPLeBUNDESe roph L DOYL PBRABASNS T YPERNBYI Nguk he

¢e 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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wal | s. The present invention succeeds in

overcom ng this problem by providing a conposition
conprising: a final concentration (weight vol une) of

25at | east 0.01% of N-octyl-13-D gl ucopyranosi de

(NOG) ; ) a final concegtlr ation (wei ght vol une)

of at least 0.1% of sodi um potyphosphates (HW); and

a final concentration (noles per liter) of at least 1
nmol. 1-1 of rubidiumchloride and/or 30lithium

chl ori de. It is evident fromthe various

experi mant s viragsidnttad iof t e lésperiisneneakrpantdof tthe the
present application t .and Lithj :
Bt Ui CEFOI‘& e, %trae%%%ti'\ﬁﬁ% |h§?’| or}f,yt r%ggql ?Cra}pnacalty of
36pel neabl $i zat iddy idenposian onr ks EAr makedhiet golsks bpeto a

t 4. detect, @ broad spectrum of mcroorganisns with
t .
trﬁ“‘e I:\ll (}ptgf flluor ogeni ¢ markers, both Gram positive

bact er ifa dIF WA NS atiV&EBact dAta. PR sPESRPESSti oF  the
hase ddie: suipréstngnpffest of matdmiagilde comprising a
penetration of the fluorb% enig nErke%s w t.ho tt kiIIin9 and
P CARC TS I hOFRatC AR RLE oS sPBPET PO Eulth i t RdRT 9

afderotitey dehact i emesgep.in the form of a characteristic
%%%yels'&r%@h%rﬁgggigrqo%gg%tgg 4 ; %6)ff\g% }%9156?’6%0up is

- is a menbrane protein solubilizing agent kno
initugtedelpritbe amcneHersls pardteabidt zFhg éflteaescence

‘%ng§¥BNeQQU€ﬁ%k%&%éﬁﬂéﬂ Hoveyehgt RS ikhe-dsid {sned by a
bel ow show, it is considered to_be unsuitable for

perarghi LNzithG Fam poasiatin pakt &hca Masrana Lafyle t hg the
fé@@ioorgw]_ee@tépéé:@]gi@f EN@@nl b?es Iﬂ;5gbgb\ﬁﬁen aheukn@yd3 which
a . 2% nore prefera et ween _about 0, 05.and 0.2%

1 iaT tbe oS ar oEha e Dgody s treeate e OB BlEy Datia ac
pol yphosphat doidVP)n | sha mextomeletudel.t Ssthasedtbarefore a
spdi t : er 0 Syt -
CRAB R Bl O do0er By pomEiat Lo iy one
20r ¢ P go froAo-SMEidpifospivatss {1l DRz e ahSabrgsent 1n

COQLi D911 Thent ERULhpi Sed Eh¥shabhi Rersthuctune thatbd slive
hi ghly sof uble in water (Calgon S) which is hydrolyzed
i HtPedebrie oPe sbdPehetri met aphosphate and sodi um

or t hophpgphat eypElP | $fusedt asotigpersi ngnageat andan  be
25detergent. It can sonetines, .in this capacity, ter .
i%c%tjc% Jo%ﬁ'“?ﬁjon%c?%lf&cré(?l Ser nehbi Ilinzvarllolr?n'l—bm%\g/‘{g)rlzogenlc
cooposutdidonsndoftadondggnic arebaggressive for the

R

vi abi l'i e ce e resu efow show, the
udef biedVRbB® al Bheyi faw sabesfdetryiary Pdgardyg 1iving

t Be1 per peabidnizat ik pf o amnegat pyevbasieehat 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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The final concentration of HW is generally between
0.1% and 2% by wei ght, nore generally between about
0.5% and 1.5% by weight, preferably greater than 1%
35Lithium chl oride (Lin) and rubidiumchloride 15
(ROC1) are salts that are not widely used in

m cr obi ol ogy because t hey ar &2 generally attributed the
same properties as sodiumchloride (NaCl), which is a
| ot cheaper and whose use is a | ot nore w despread.
5Fbmever,surprisineg,IithiunchIorideand rubi di um

chheiredectake |teqmssinu)e, | miheceondexscOint hediacetate,

sent \ i on, and |n vVer i fferent ro ortlons
ey TR Dl R L S e T onahr G 1002 ate,
@mnﬁmu@@&sﬂm1¢mﬂ¢etaﬂeu nHmehhyaameeaﬂ1Ebeyﬂamﬁeﬂaxe, 4-

I | es on a e, t hese
th§9 %lgﬁ?ep §S|ble to aln i% '%%f#%%ﬁ%%& a -
B@ttﬁveyrlumb@mltlyfe@ﬁ/lt he @wawmm@wahe 4-methyl-

fudpRriasgence d%%%%teThl g-REERGLunBI§R£FESy1  phosphate,
percepti bl é on _the nt heti c i.mage presented In E gure

FJetdydid Pé@@ltllffle&m FIGREPTLIES i f f usi BHEBENENE™ Smino-4-

ﬁdetmrngermmarmr kers aroungl{benstvraaoheniescthikeduhdrin,
wal | s_of the.cells are nm

the.fact -t hat mﬁ_ N g | €5S_ . o_a-
§¥56f1§ ASTIRGW 15 TRV OPE ™4 Wie conpar VSORNGT T RBLNO
ﬁb&@wé$©@n@el@lstrlbut|oglpcpirLeeratlhhe7Femehoeﬂ—mhehyl—

loni s, 1 hi, g er _
F%%a%%ged ffu%rggggége n%e%s&%gy O%%%9§é%el g?”fhehydro
ledbdldddegeltesorufin acﬁﬁeﬁ@rably the fina
concentmetsleor&o@ffpdmsdlm ChLOf | @ieowa k&%t Vﬁe;]%@@&vt slilled

and 20 mmol. 1- Wher e a&}ro pri at e, fina
dhcdher aBEdn éMapégﬂdlu chlEPPaéogépéCbeﬁﬁéen0%66%PgenlC

z@lﬁ@ 15uﬁ'ﬁﬁia1eé in cultRief enalliy, the finshtification

entr | it.hi de i.s betwe abau .5

IR o] s et o e ot -5 e 53 -
nol 1- Iluesoghelnnxtmrebeﬁ t heret wocsapdgngsoverdbmbining a
q_ﬂtu'o%l erﬂc BQOHE)%u%)&per %E}E‘}ag% Cr'oplgd o%hetho listed

permeabi [ i zation conpdsition, according to a pre?er ed
aNee ofithe @m?é?ﬁbleonalé@lﬂ'@ﬂgse% |snemmq:h|d@me@élon by

%@%ﬂl‘dﬁ'z@t‘i@nc%@r ind@ 1len t hec {95 MQfntd ifed UER. tHE cells.
tio between the lithiumchloride and the rubidi um

E‘ ori dB$h t hFEM B8R xt UTREG St Ift ef ePABP§ Shet S LGS an
and g0, epreaelier abf yagménbet \I\%@finﬁ_]o aé]d 2@Ggth generally
Etﬁffeasonﬁ)mhg the onblnailon se conpounds:

G0 ahd 2“8t ‘Chos¥h° ?%%% ??hl ﬁF@ﬁP@rl&e angauence
m@@ﬂmMMmmWeﬂmmmwmwmQMmmwmmmnmmﬁwwmfUm
Qﬁ_rdr%%??amiégxng Apr?r\é@ eaf @Qf{ler@ ﬁ[\TIhpof%f ' ¥8is t)ype of

bzwt eri a., neEaM ve bacteria arb not exac
GRS 1is thacchpdi Mo o hef blﬁ?ﬁéd,as[déefihofg@herally

|dd>Yt®ﬁ'tl|s%%, thepaddmead i 11 g wﬂleorrp%ltl O aS '_Egtﬂggenlc
ahove is in solution in water S, MES or PES
HHF?@Prg?Plﬁﬁslﬁ@@@@néavéﬁ@§§@893 P&r t he confoaition
t o contabbeso JFuffles PBIfiA t(bepE’BSet yipe leRrosphatss type may
aﬂffercg%% t|0@% gfvmg ound t hat . PBS- tépe Buff el e of
Sol°Gti &ha “were ot goﬁp ?gspesmn?ﬁogeﬁunﬁ 51 Yp
fdlelIL@rCGgem coeonpsrintbeysucdvd 5a gse@RERe obaERBpnwhitdtat is
rheer{%,rﬁfﬁfefe@of HOr ad Eéaa%%ere%z&gw%%rdé&%e%noc e the

I nven I on, e conposition accordi ng t

iCRE St i Uhr%ljlaccﬁfprﬁéerat ‘etdgly oHelriicnogehilc (PiPRer its

aedcie;fallne%dam\&,edmm&r agdie ddusbgeni s prsKese MBYr the

SO be ed
uture The FASEB Journal. 14: 1041-1060].
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20 separately and nmay be applied directly, beinp

i ncor.porated. for & amale into a so-cailed |abeling
solution, at the tinme of detection of the

perneabilized cells. The rnventibn relates in

particular to the use of a 2%;perneabilization

conposition do dbfined above, in a nethocl for the
enuneration and/or identification of' cells,

Sai d conposition is particularly advantageous for the
detection of living cells by flacrescence, in 30

part:, Eeharawhen ithe §lsmnpaenic inaiasamicusiys deredt such

%QB%OQ§u§yP§§OPés§§ﬁEe %ﬁl@%ﬁbhcﬁiﬁrdgﬁéﬂdent cnl the fact
Gram --positive and gram negative m croor gan

th@t(bgﬁaeectpr@rbechel%nv%@ﬁ%wq%lhhushm%dlzed 'with its

paileeyl asty < Jeet bod toe tﬂ&@nuﬂatatt@@ qmjw has been
35|dent|f|cat|onoghlaln | soname

CRAPECEEFTzed T HRGL 9% co‘?r%r??‘%%s Pﬁénlgoﬂto% hgptication.

gheps: probes oﬁﬁemwmnmprnweealquengheebl$hamels to say a

%%%%%'teg gg gﬂﬁ?ﬁ% abs rblng the fluoresé%%ce of

the ce

$§1|eeb5rldiﬁghtf @mh%mwlnhéhgera@é&@meu At jlyridization or

SIMROSdd rt 1RGL AU di fge t Pr@5¥ 9necofhel Jdomk tOF HKhe cell.
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gaseous nedi um through said nenbrane, in which the
cells &h@ iursiet iod] | L usrleagattic ThRr kst 62T ofeT @i B opells,

gases tedilym i si20 twd%ﬁ@&@kh%ﬁ tRLBBidNYgy on a
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Preouesent grthed dipy therRfane havenapaldigat: ons

- 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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30in the diagnostic field for the analysis of liquid
sanpl es obtained fromanimals or patients. The
expressi on "nenbrane" denotes in the present

application a synthetic support having two sides,

whose pores have a known neaﬁ di aneter. 35The nenbrane
used in the context of the p ésent 18 invention

generally has a high surface/volune ratio and a

const ant thi ckness preferably between 10 and 200

m crons. Such a menbrane may be in the form of
ﬁb@auﬂu& loroarulapdayem df gemesatdan consiwishotheneid orf

ose or oet hyl ene
% y Vi ny der%dé?@}?el udri ?J%&ggﬁpg%%%&r%%na gotéfia and
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acet yl qelilsul eepRRd thichky 0GRld UlQ8e. surprising efPEct of
%gégrlals are preferably chosen so as to be _
SHPEE bl Su P AoIentt used® | hlparepeniar markers
azllmhmlts ]aﬁﬂlatcﬂehydes:stlﬁmbl euoh Q@ﬂaﬁg ﬁ@ﬁ%sl pddible to
ani ous e he . met The menbrane on
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detect@d@ﬁéﬁérﬁbDyg&unbpyoaspsugefPVDEH;&% (CAS: 29836-
PRQlgy Vi Ny! Ldene fluari I rab
CROYY, 1Y) LISRSELAY ) o0 N s 1L Bl SRS o i
the dofpany arf |q0poha@ﬁeu@d@exm%abxland@mn§fweprt| fcrrexGram—

@@@a&ﬁ%erQﬁﬁﬁ%ﬁQ@ﬁ MINRE24 or ﬁﬂ@“@@?gyksTﬁglow show, it
filtratio (; akes Iace % be perforned for
RarfBTE L Hean O 0P 2O [oF 4 FPF T 4 B Ao Bia Gram-
poedn iy thetearde.of "MI1iflex" Once the

m croor.gan have .been filtered and retai ned on th
nenbran%%%gﬁngl ondlCst dg T ¢ dIFTIHG AHen S "N6G
ﬁﬁ@W@@ﬁgaﬁbQﬁt |® ¢ontacd Wi .t2% anmappr opredeeabllyt ubetween
%%o%%dbu@%nﬁﬁdb@ QBC£§d%gt R %Q% Rt dtR%tW%%%o%H%e%n

a) and b). This cultu |un1| preferab

rredl unCERIHAT dh } N S ehe ﬁwepb%uaeom:axt@re Bf salts

blalstoatdronsodhie bepPme WApEBs| ﬁa@@tb@annuﬂﬁ¥ﬁscb&p081tlon
Les o each of the

ible t bt
%8%86#@&{%@ ?@*ﬁ? iﬁ? B0f {TheSfedSaWhf c R T e Pegbaged by
Uhétnu@berm@rﬁof:@tﬁh;o;ﬁhbi{ﬂud@é@ﬁ €dllowed IAECOIEH NJabrupt
t i NV, | e n1croor ani are _then, brought
Eg?%qg ntéﬁgg i i SP&Q 5)° wi' g%%ﬂg;ﬂ?l?éﬁ?FBHre That is
é@@béglﬁpdwbé@camdmwgeuo Khé&xnuéﬁtwdnxﬁﬁassdm§@r®bgded in

ahave. nghS step '§oH£§&erapk¥mQ£QgH8§ghéQe and  sodium

orthophosphate HMP is wused as dispersing agent and

is

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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19 small volune of solution formng a filmat the

surface of the nenbrane. Alternatively, the
pernmeabi | i zati on conposition may be contained in a

solid support on which the nenbrane will be deposited,

such as for exanple an 5 inpgegnated pad or an agar,

which limts the possible displacenents of liquid at

the surface of the nmenbrane and therefore the m xing

of the mcroorganisnms. It is perforned at a

tenperature bet ween 20C and 45C for a duration of
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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



The exanpl es which follow are ained at illustrating
the invention without any |[imtation thereto.

15Exanpl es 1.1 Fluorescence detections
performed with the aid of various perneabilization
conposi tions: The tigsted strains of E

coil (Gram negative bacteriun) ATCC 8739 and of S.

aureus (Grampositive 20bacteriun) ATCC 6538 or B.

subtilis (Gram positive bacteriun) ATCC 6633 were
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22 35C. The follow ng perneabilization solutions were
tested: Conposition No. 1: 5NaAc50 nM L1C11.13 M
RoC110 mM Water 10Conposition No. 2: NaAc50 mM

NOG0. 10% Wat er 15Conposition No. 3: NaAc50 nM HWP196

Wat er 20Conposition No. 4: NaAcSO mM Li Cl1.13 M
RbC110 nM NOXD. 10% 25Wat er

characterized in that it comprises the following steps:

a) one or more living 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 have penetrated
inside the microorganisms are detected by
fluorescence.

In general, 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.

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
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Conmposition No. 5: NaAc50 nM LiCl1l. 13 M 30RbC110 nmM
HVWP1% Wat er Conposition No. 6: 35NaAc50 nM 23
NOGD. 10% HMP1% Wat er Conposition No. 7: 5NaAc50 mM
Lid 11.13 M RbC110 mM NOG0. 10% HWVP1% 10Wat er
Conposition No. 8: Lid 11. 1§8M RoC110 nmM

invention generally has a high surface/volume ratio and a
constant thickness preferably between 10 and 200 microns.

Such a membrane may be in the form of the mono- or

multilayer. It generally consists of one or more
materials chosen from polytetrafluoroethylene,
poly(vinylidene) fluoride (PVDF), polycarbonate,

polyamide, polyester, polyethersulfone, acetylcellulose
and nitrocellulose.

The materials are preferably chosen so as to be
compatible with the solvents used, in particular alcohols
and aldehydes capable of being used in the various steps
of the method.

The membrane on which the microorganisms are
detected preferably mainly consists of PVDF
(polyvinylidene fluoride) or Nylon®. More preferably, it
is a PVDF membrane filter of the type marketed by the
company Millipore® under the trade name Milliflex and the
references MXHVWP124 or RMHVMFX24. The filtration, if it
takes place, may be performed 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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15NOG0. 10% 1- | MP1% HEPES buf fer20 niv

Conposition No. 9: 20Lid 11.13 M RbC110 nM NOX. 10%
HMP1% MOPS buffer0.1 M 25 Conposition No. 10:

Li C11.13 M RbC110 mM NOGO. 10% 30HWP1% Water 24

NOG0. 10% HMP1% Wat er Conposi E'bon 12: 5NaAc50 nM

small volume of solution forming a film at the surface of
the membrane. Alternatively, the permeabilization
composition may be contained in a solid support on which
the membrane will be deposited, such as for example an
impregnated pad or an agar, which limits the possible
displacements of liquid at the surface of the membrane
and therefore the mixing of the microorganisms. It 1is
performed at a temperature between 20°C and 45°C for a
duration of about 5 to 60 minutes.

In step c¢), depending on the cases, the fluorogenic
markers are incorporated into the permeabilization
composition, or alternatively the permeabilized cells are
brought into contact with said markers subsequently, that
is to say by bringing the cells into contact with a
labeling solution comprising said markers. The
permeabilization composition is then diluted or replaced
by the labeling solution.

When the fluorogenic markers consist of specific
probes, it 1is possible to detect in a targeted 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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RbC110 nM NOX). 10% HWP1% Water 10 A

uni ver sal f |l uorogeni ¢ marker, nanely 5/ 6-

car boxyfl uorescein diacetate (CFDA) (Signa
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measur Eredesaibd vest tinmt €d 14ratios, MRS o 2 membrane
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AFNRE) o5 PRaIeE PR SSRAYSy of conpositions 1 to 7

t est ed TGeMRO&IMJ 1S whizh3 #oBfow are aimed at illustrating

the invention without any limitation thereto.

Examples
1.1 Fluorescence detections performed with the aid

of various permeabilization compositions:

The tested strains 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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7 NaAc 50mM 50mM 50nM 50mM 50nM 50mM 50nM Li C1 1. 13M
/ 1.13M 1.13M 1.13MPbC1 10 M / 10 nM 10 nmM

21

cryotube is performed by plating 10 and 107° dilutions.
These dilutions are prepared in 9 ml bottles of peptone
water (Biomérieux, ref. 42111). 100 pl of each dilution
is plated with a scraper on a TSA agar (Biomérieux, ref.
43011) incubated for 24 hours at 35°C. The operation is
repeated three times. The next day, the cryotube is
thawed and enumerated in the same manner. An API gallery
(Biomérieux) allows the identification and the
confirmation of the purity of the cryotubes prepared.

For all the tests, the bacteria strains are diluted
in tubes of peptone water (Biomérieux, ref. 42111). A
cascade dilution is performed by adding 1 ml of the
cryotube of the strain used to 9 ml of the tube of
peptone water until the desired dilution is obtained. The
concentration was adjusted in order to obtain on average
30 bacteria per sample. This concentration was verified
on a Petri dish by a conventional count test on agar
medium.

The filtration 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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/10 mM NOG 0, 10%/ 0, 10% 0, 10% 0, 10% HW 1%

1% WAt er 1WAt er Water Water Water Water Water \Wat er

22
35°C.
The following permeabilization solutions
tested:

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

Composition No.
NaAc 50 mM
NOG 0.10%
Water

Composition No.
NaAc 50 mM
HMP %
Water

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

Composition No.
NaAc 50 mM
Licl 1.13 M
RbC1 10 mM
HMP 1%
Water

Composition No.
NaAc 50 mM

1% 1%

were
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Table 2 Fluorescence intensities measured for
conpositions 1 to 7 Conpositions 1 2 3456 7E S

col i

aureus 0 45 0 58

NOG
HMP
Water

Composition No.

0

37 45

23

NaAc
LicCl
RbCl1l
NOG
HMP

Water

Composition No.

LiCl
RbC1
NOG
HMP
HEPES buffer

Composition No.

9:

LiCl
RbC1
NOG
HMP
MOPS buffer

Composition No.

10:

Licl
RbC1
NOG
HMP

Water

Composition No.

11:

NaAc
NaCl

0

o©

50 mM

1.13 M
10 mM

0.10%

1%

1.13 M
10 mM

0.10%

1%

20 mM

1.13 M
10 mM
0.10%

0.1 M

1.13 M
10 mM
0.10%

Q
[*]

50 mM
1.13 M



10

15

20

25

30

O 58 0 38 46 33 Table 3 Fluorescence intensities
nmeasured for conpositions 8 to 10 No. Perneabilization
conposition Fluorescence intensity S.aureus (G am +)

Fl uorescence intensity E.coil (Gam-) Cellulose
ester

24

NOG 0.10%
HMP 1%
Water

Composition 12:
NaAc 50 mM
RbC1 10 mM
NOG 0.10%
HMP 1%
Water

A universal fluorogenic marker, namely 5/6-

carboxyfluorescein diacetate (CFDA) (Sigma 21879-100MG)
diluted in DMSO, 1is added to the permeabilization
compositions in order to reach a final concentration of
100 pg/ml. The membrane 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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menbrane 0 0 8 Lid:1.13 M RbC1: 10 nM NOG 0. 10%

HVP: 1% Hepes buffer:20 mM 24.8 40.4

26 Table 3

followin No. Permeabilization conposition Fluorescence
intensity
25
Table 1
Summary of compositions 1 to 7 tested
Compositions 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%
HMP / / 1% / 1% | 1% 1%
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 1 0 0 0 45 0 0 4o
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




S.aureus (Gam+) Fluorescence intensity E.coil

(Gam

-) 9 Lid:1.13 MRbel:10 nM NOG 0. 10% HWVP: 1% MOPS
buffer:0.1 M31.9 51.6 10 Lid:1.13 M PbCl: 10 nmM

NCG: 0. 10% HVP: 1% Buffer: water 24.9 44.4
26
Table 3 (following)
No . Permeabilization Fluorescence Fluorescence
composition intensity intensity
S. aureus E. coli
(Gram +) (Gram -)
LiCl: 1.13 M
RbCl: 10 mM
9 NOG: 0.10% 31.9 51.6
HMP: 1%
MOPS buffer: 0.1 M
LiCl: 1.13 M
RbCl: 10 mM
10 NOG: 0.10% 24.9 44 .4
| HMP: 1%
Buffer: water
Table 4
5 Rate of recovery of the various microorganisms treated
with composition No. 7
Microorganism ATCC Re((:%ery Recove&\)nabmty
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
10 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



10

15

20

25

Table 4 b5Rate of recovery of the various

m croorgani sns treated with conposition No. 7

M cr oor gani sm ATCC Recovery (A) Recovery viability (%
Escherichia coli 8739 100 122 Bacillus subtilis 6633
104 104 Staphyl ococcus aureus 6538 102 111 Sal nonel | a
enterica 13314 27

according to the invention) makes it possible to obtain a
satisfactory detection both of E. coli (Gram-) and of S.
aureus (Gram+).

The results obtained with compositions 8, 9 and 10
show that the buffers without phosphates MOPS, MES or
HEPES are quite suitable for the compositions according
to the invention, Jjust like water, and can replace the
PBS buffer used in the prior art.

The use of compositions 11 and 12, illustrated in
Figures 3 and 4, suggests a positive effect of rubidium
chloride on the intensity and the location of the
fluorescence. Figure 3, which is a photograph, shows a
better clarity of the labeling when the cells are treated
with composition 12 according to the invention. This
effect 1is perceptible to the naked eye (by means of a
filter which makes it possible to better visualize 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-).



117 117 Pseudonobnas aerugi nosa 9027 111 96 101.2
Interpretation of the results: The conparative
results obtained with conpositions 1 to 7 (Figure 2

and Table 2) show that the conbination of HWP, NOG and

rubi di um and/or lithiumchloridg in the sane

pernmeabi | i zati on conposition (conposition 7 27

according to the invention) nmakes it possible to

obtain a satisfactory detection both of E coil

(Gam) and of S. aureus (Gramt). The results obtained
with conpositions 8, 9 and 1EHIMShow that the buffers

wi t hout phosphates MOPS, MES or HEPES are quite

sui tabl e for tdweneeapositions aedor dpagndabitlieation useful
i nventi on, 'éust l.i ke water, and JIgaﬁjsre]_pl ace the FBS nt
buf f €PTUSBYS 17 tHE HATGFTaFE " The & 019 ConpBsrtFons'nte @
11 and112, vhilast padeddimglO thki guriesidiand 4f said cell,
suggests a positive effect of rubidiumchloride on the

i nt eASPEYCame: 196 FotatFont of tie SFPuor escence. Figure

3, which is a photegraphi shewserax Retivar @lealihty ¥wflume) of
the | abeling when the cells are treated with ,

conposi ti oh I&scdolfditngtt¥-ediey iréntiBROP T sEsle  (NOG) ;
effect is perceptihle-toth ]pgégjecqi (b JIBARS

filter which makespil tflprgaslsi E?e to agc%i?gr {%/'1 suaI[Ei z‘géltlﬁnee) of
fl uor esceate)easi qurlé 4fgivesun e lfivhoreseente(HMP) ; and
intensity differences. ai 1 ocal i ;
nmeasurenents are c%r r%ilglgtloﬁ?gg?xﬁge]tj]oglvgwogggt he" SEem)) o
| abel ed mitr otodoni s mn20 . 1 The ofecoveiyiyeshtloride and/or
reported in Table ve, which correspond to the

nunber ofi%%ﬁfné Cl%é@t%grgiea at the end of the treatnent

of the cel?s widnposonposi kionrdiraccor dilegnt 4t ldaracterized
i nventi onpared wi_ith the same cell.s _not treated,

| ndi 68t 672 hat T LHERA S50 ?f-ﬁ%mt%@#éﬁeg i s

25pr eser ved. r egandlsess oof atherdioy oor galmisns ,usedracterized
(G amt d Gam). .CLAI a oy l.. nposi tion for
G110 BBFrobbl TR 6 DORHEH™ AP A0S g t he

penbtrati on. ofcdipwaricgeni dcrarkers tntolancdl,l aMarketerized
fLZf?%YH%%¥FEﬁ%Zé§%g§ﬂ§ S QI %9§9w&§|éf EQEE?&%eE%fgrigg 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 1% and 2% by weight.

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

7. Composition according to any one of claims 1 to
6, characterized in that 1t additionally comprises at
least one fluorogenic marker, which 1is a fluorogenic
hybridization probe.

8. Composition according to any of claims 1 to 6,



a final concentration (weight voliode) of at |east.
0.01% of N-betyl -P-Degl ucopyrancside (hoc); a final
concentration (weight volune) of at least. C 1% of
sodi um pol yphosphates (iilMP); and a final
concentration (las per litei) ofy at least 1 mmol, 1-1
of rubidiumchloride andjor lithiumchloride, 2.
COETOSUl it =i according to claincharacterized in that
it. ccnpiiises |ithium chloride, 8,

Conpeshthofer ACLOr difng 4iQ cl aihm , raharagierd Zerﬁ’ar}{eﬂ: is a
that it conprises rubidium chloride

Conp6sTPPord ageordiary £e0el af M1, Sthaact ePlci%%lAn n>/6-CFDA,

that5Lﬁa£éqﬁgdéesF§An]X%ﬁﬁ%r@écéiﬁh'Hﬂlguﬁé%eaddQlﬁggesceln
rubi di um cdi nri de" Conposition accordini to

one oéfbetarase,1. to( @22bhbi”&tlt‘félrl|0’£@dCF1hA't hat “t(lke —fihap-EDA,
COHC%%L@“PH cﬁjchH'xP Lenghe con@O%L&t@M%ﬁ%&%ncé{amde

and 2% by wei 6, Conposition accord
any. eeher of éllacpwqeltno chiarapt erdised. qllrrktel*;arDrlqélactOSlde

fi na'fllﬁgyg&g@ fation_ 8%&%1%1%0%%%\6@% %&%p@ﬁqec 2% enta-

by we mposi tion accor to any one of
cl ai ﬁfselou) estelchaﬁéct%‘rll7z'e@)l|5rﬁcﬁhla<t>xyettfa/ddrt5l énakhyboxy-

conpr.i l.eas Qne: hincro r [ I Se@ 51 1
fl un?gggﬁ?%é% /br i éa nat i %wpr ogg&%%ﬁ'&os}é{?%g B 2'nd
accobdsmgatl@owfryfl chabimsfluoter@in chdBAECErAEkd i nazido-

}PgLFEh §5r0%§P|Ctggrke%&ﬁé;?ﬁ%ﬁ%?&%ﬁ&%f%gkgghegiacetate,

5- makeesm deF@ﬁetfalumr esogiomvdpkanr at egdtaier, edegiethylumbelli-

tyrate 627d|hlo ) esulf o- |
5(6)% \r/ ? tI%ré Fﬁ) gh u&%ﬁ% %ﬁyﬁ?o%e;%cgll g? atOSlde’
est eﬁ—métmmlﬁmmf@|rpnep|a®phaep IdatnthIya:aDogaﬁai:t 03 Fdethyl-
Lgﬁsgﬁggﬁiffeééf_Ponﬁ Luore Ce%%thmégiEaf%ryl phosphate,

7meb'h§1€Hh@qﬂﬂhﬁ¢ky15iﬁ¢ewmyf | upr eslcgiime-"7-amino-4-
ent aacet osy ester

27cbf“ﬁA§%}%‘g%J1WI )-5(6) - fl%lé’rcégce:el R BEECE TaR)y Looumarin,
azi deeof I hor eseeind-di-acehat eourchaor,onet hyl fhaidmestebnino-4-
G acet eosi n diacetate, carhexyeosin diacetate,
4- nef“ﬁgflﬁ]n%%‘f‘fﬁ‘lé]r 'yl acet at®Y eﬁe?ﬁ?/irjtﬁﬁ)el JAEEPyfmethyl-
bet acbugat act 03| dedideaethyl2lntbebyif@drlzene (ABD), hydro-
al oha- D- mannopyr nnosi,de, 4-net hyl unbel di f eryl
nenafpat e e et A HBePFRERryi ~ phpsphat e,
met hy1-. L-uneldddserybei Reeveai dgr abaninem7sanmtnardcterized

nmet hyl counmarin, gl vei ne-7- am ncei | - net | ayl marin
pr ol ile-7%mi Wi 47 MBPRYFCuLT odPFR vl H nesy Ci%?i 4FDA or a

net hmb@wg’aﬁw ey, Lepr ol i ne-7-am no- 4-i net hyI e
coumari n, 4- di ncet oxy- 2, 3-di. cyanchenzene

hydroethld*QweUﬁﬁe§ﬁ?tﬁ|H?%¥?@Péﬁézatl°n compééltlon according

to any one of claims 1 to 9 in a method for the
enumeration and/or identification of cells.

11. Method for the enumeration and/or
identification of living cells on a membrane,
characterized in that it comprises the following steps:

a) one or more living cells are deposited on a



9. Conposition acclD: Afns to claim8, characterized in
that thc flnerogEuuc: conpound is CFDA or FDA O a

derivative thereof. TO Use of a
pernmeabiiidetion conpositieu according to any one of
claims I. to 9 in a nmethod for 3he enuneration and/ or

identification of cells, 11.

Met nndf or t heenuner at i onand/ or

i dentificationoflivingcell sonanenbrane, characterized

in that it conpidngesnthe fol |l ow ng stebu a)one or

nore living cells are deposited on. a nmenbr ane;

the cells %épo§@@ed g&qﬁ e FBRBF AR a?% bF%%gh?e?ﬂf%P =
contact with akﬁ@hﬁﬁablﬂﬂtbatd:d}ftmmmfﬂﬁ I @n paceerdingzation
teeny one of C lanes 1 to 9; & er neabi | i xed

cells are brouéﬁF@OHfBlﬁ%nﬁgﬁ?r %QQnﬂ: afedushy o ctaims 1
subsequently, wdb;one or nore finerogenic markers

capabl e of crOSS|ng the wal |l of the m cnoorganj sns;

the marker$) whi'&lF petietFared Fasi deSthe nft ooPﬁ%%?%mB into

are detected bydituerescengecancously dd. subbtfhoshtly, with
according to claim 11, chsracterized in that. the

celIp in step &P car 8 dePusi t bHUOFP{He Et BRI by capable  of

filtration of ardsisqupdtk¥ @aseos tABuUBY odfLUGhs ;
said nmenbrane, in which the cells are initially

present. 9 = the j3napnfod HEdr divPtiodany oROofde  the
claims 11 or 1%;; Ghdrghheths ct-d methatel fluorescence.
fluorobeni.o marker used in step c) is a fluonbgenic
hybri di zation ploted according 1w WMetifibd lac CPdRAgeEDZed in
any QBa@'%hgscé119f1$2st6535§0%%5'éﬁgobﬂté@aénséhg membrane
fluicrogen.]:.c marker conpound used in step h

sel ebtedilfFortOFDA %éﬁmldSOQFE)Ase@isnﬁ%ﬁé’ileethrough said
FDA, REHBE&&&e'fh‘Mﬂl%%r@BQ fluoresceiniciaiy present.
dibutyrate, 5(6) 2" 7' -di cfl ot 0- CFLA, 5(6) - sul f c- FaA,

5(6)2', 7c- mchlb’fﬂ’c@@ﬁaeﬂtccc’gdén@l:m I\@f}?yd‘?%?y%ccﬂlﬁilfﬁﬁdell or
estefp, f LUQERSESl Ny &Y PLODIONAl G dinfiehasP: Jaharkosl dfeq in

fl uorescein, 3-0- met hyffl upresebi n phosphate; pentaw
acetg%ypegte¢scﬁ fluorogenic hybridization probe

2", 7c-bis(car b%!&t%%ﬁy'a)cc%(r@)msaft%o%{ﬁ} UQE e%ﬁshﬂs 11 or 12,
(Et FOE/ AM), pentaacetozy ester ef , -1s (

cnt d@bzrget@hyqed)lns thaltuotaist 21110@96@)@ (maﬂew\/lcor,npound
az u 5..bne. C art ,6g@§ or - _

cm cggﬁiyl |lnf I%Lto eskgchhgd é%gté:%t gr(’?m et>F<rrZ?n di x ]51?1’ tgtCFDA’
e, cérm@kglmgﬂﬁ|1 dPacet Ell@erescein dilaurate, fluorescein

met hyl ulybgllid eryl gliugot om de, 4rrethykbaat held idheryh e rpa,

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, 1-



acet at e, 4- bet hyl unbell i feryl. bet a- M gal act osi de, 4-

met hyl unbel | i feryi al cha- D- mannopyr anosi de,

4- et hyl anbel | i feryi nonanoate, 4-nethylunbelliferyi
phosphat e, al ani ne-7-aridno-4-nettyl comrarin,

gl yci ne-7-am no-4- met hyl coumaryn,

prol | be-7-am no- 4- net hyl counmari n,

val i ne7- amdno- 4- et hyl ceumari n,

gl ycyl - L-proline-7-am no-4-
”Etth%HQﬂH&ﬁé&i&f%f%h??@&@%&mfhé3 d'Cyanq@@&@kﬂ%ﬁhﬁgg&llferyl

hydr oet hi di ne, reeorufin aietat
accordengteo cI%ﬂm#ﬁh&lu@h%&%ﬁﬁQﬁﬂlzedbetﬁtwnﬁahﬂﬂ§081de, 4-

fluoﬂB?ﬁgiﬁﬁﬂé&ﬂ%%&%%lls gﬁgﬁ a0h- ﬁg%%oﬂy}aﬁoggaévatluemethyl—

or the detection and/or
enunmeraei ohfefylceosanehbe actiemezéd litnbe hat gyl phosphate,

COMLSASae 3 A £ASL 006 [LUBLOBGH © TB7 kilve s amino-4-

a conp05|t|on or t ernea Tii'i n. Erllon 0
cel | maahl $caetoridin pgot onany-ore of! -gkahpscdunar 9y, valine-

117, KLt f0r, t and/ or rat f ce )
accord%%g 046&3kﬁ§'§%hgg nhcter|§§ggf?:9 JQHJ%. _G¢€ gﬁ%no 4
runthe@hgbnmmmamﬂn, cﬂa4Fﬁhapato@ﬂ-ZHﬁﬂﬂmmmgnobenzene (ABD),

| e. I|It {or Ing Q%t%§5k§€ an qﬂﬂ% enuneration ol

cells accor aim characteri zed in zgat
said filt rhm orMertelrmblr aneomaimy ytconeiist ilfg cfharacterized in

celln#o§e golnﬁy%xkggggg fég@rld% CAM AT 0T bon or &
polye &r ani f one,
derivative thereof.

16. 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 9.

17. Kit for the detection and/or enumeration of
cells according to claim 16, characterized in that it
further comprises:

c) a filtration membrane.

18. Kit for the detection and/or enumeration of

cells according to claim 17, characterized in that said

filtration membrane mainly consisting of <cellulose,

polyvinylidene fluoride (PVDF) or polyethersulfone.





