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hybri di zati on assays, hybridization procedures which
require the use of a conplenentary probe are

BACKGROUND OF THE INVENTION

15 The use of specific polynucleotide sequences or Peptide Nucleic Acid as primers
and/or probes for the recognition of contaminant and infectious agents is becoming a
valuable alternative to problematic growth requirements assays, visible (colony)
growth features, microscopic morphology, staining reactions, and biochemical
characteristics. Most of the time these technologies are too slow for a real used in

20  industrial controls.

For example, PCT publication W084/02721; published Jul. 19, 1984 describes the
use of nucleic acid probes complementary to targeted nucleic acid sequences
composed of ribosomal RNA, transfer RNA, or other RNA in hybridization
25  procedures to detect the target nucleic acid sequence. While the assay may provide
greater sensitivity and specificity than known DNA hybridization assays,

hybridization procedures which require the use of a complementary probe are
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dependent upon the cultivation of a test organi sm and
w@ae®@4/0442¢T ef ore, unsuitable for rapid anal ysiBCT/IB2e63005312

probes are useful in hybridizing to RNA anplified by

the Reverse Transcriptase Pol ynmerase Chain Reaction

(RT PCR). RT-PCR is a powerful 5 ribonucleic acid

anplification technique that can be used for the

detection of small nunbers of ribonucleotide acid

targets frombacteria and/or frod fungus-yeast whose

invitro cultivation is difficult or |lengthy. RT PCR

requires the presence of living specinens for

det ecg?emerallyl dependens iuppih dist chlovationRIT PABsti agammsm rand i are, otherefore,

met hod for enz t|c synthesis of specific cDNA

sequeH‘&Sélgabl ‘Vﬁ@”gﬁ%1%$%gonucleotlde primers to that

hybri ¢hee pRbLENArStuseRll ANHydridake o€ RNRDI MplFfed by the Reverse
interest in the target cDNA, several cDNA are

synt hdtanswiptasy Pelvierses Tihams BeagiionsRT AGRIpeRTPOReis a powerful
Se! e%b&{uc Calic?é; amgméc% 1&{1 @e%hﬁlgﬁ@ h?{ gan%%r\.?s%&l 'f(ﬁ‘tthg rdetectlon of small

primer annea
by DNAufbdry Hﬁﬁlﬁtﬁﬁclé@lﬁidﬂ defl thigets fﬁx@nﬁb@b&ﬂ& ahd/ed from fungus—yeast whose
accumul ati on _of a specific fri%h whose ternmini are

def i nBUVigp quifvation aﬁq%ﬁ%ﬁ qrHengyy: r?ﬂ% BCRFfemuﬁs g, prgsegee of living

sel ec f
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Sai ki emdymatic S)Zbﬂ&ﬁ;s oBepeeifrecIBY sdqﬂsﬁbeaddmm§ortercélgemlmﬁeetlde primers
3,202

f U S. 683, 19 , 68
(ihestios btuiditiag R ns greb Bkt B ThEpaioh Tggres 1 the farget cDNA,
ref er gRER) eDNAI ste SRIPERSRERRE Nﬁ%&lﬁt@sedﬁtr@ﬁehtﬂ&@@nes of cycles

presence of the aberrant sequence in'the beta-globin
g ene Wivplyingtempleteatengiuration lpameearu@almgamirﬁxm@lsa okennggled primers

VI ; usl}g% p%m E‘?ﬁéa}eﬁ 1tnttH$ exp%ggrggill gﬁ%ﬁl%%%ﬂl& G E%Q&,{mﬁc fragment

16: 416Ghose telniini Gir€ldefified BUGRES Shdd loy the phmes. PCR produce a selective
contam nati on caused by a bacteria or fun& east
a 15t epiricement of@ripegilis PN ssavage by  fastariohd - The PCR method is

rapi dyapGAGH Wa &t Q,e‘i%t, 50Bnde230:1350 and is the subject of US. Pat. Nos.
4,683,195, 4,683,202 and 4,800,159 (these references are incorporated herein by

reference). This method has been used to detect the presence of the aberrant sequence
in the beta-globin gene which is related to sickle cell anemia (Saiki et al., 1985,
20  supra) and the human immunodeficiency virus (HIV) RNA (Byrne et al., 1988, Nuc.
Acids Res. 16:4165). |

In order to successfully treat a contamination caused by a bacteria or fungus-yeast in
a sterile or non sterile product from industry, a rapid and accurate detection is
25  required. Bacterial and fungus-yeast detection have traditionally been accomplished
by pure culture isolation, followed by identification procedures that make use of

knowledge of specimen source, growth requirements, visible (colony) growth



25 required. Bacterial and fungus-yeast detection have
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PCT/ 1 B2003/ 005312 3 features, m croscopi c norphol ogy,
stai ning reactions, and biochenical characteristics.
It is clear that a rapid diagnostic nmethod, |ess than
24 hours, for detecting bacteria3 and fungus-yeast in
i ndustrial sanples with the sane sensitivity as
culture would be a 5 significant inprovenent over
cur r enfeatyresis eshioredchpids . mSighMaRY, Chtaifildg | MaEions ONafihe biochemical
presen inveqti on pertains to nmethods and reagents for
the rdpP@8et%et i on of 1o bacteria and fungus -yeast
i n st gf id QeaBht RAAPRAL BEdnb&iPHSHYE less MhdnE€EShduda Fordetecting bacteria
hours. In a preferred enbodinent, a target region from
a one-asd dgmeRevenstia infuatiiat sanplesyath the pappresensiBivibhagichlture would be a
Reaction.of ified DNA is
tr 25at es(i) i %aﬁﬁmﬁfo?%glgﬁﬁe{:ﬁﬁ%gﬂ}aggfg %Og ge' to the
anplified DNA of bacteria or fungus-yeast but not
ot her organi sns (manmal i an | ant, insects...) or
vi rus S.UI%B’[AI*E‘é meyﬁﬁwase is a thernostable
enzyme Wi th RNA-dependent Reverse Transcriptase
activity and with DNA-dependent Pol ynerase activity,
al | oniTig présent meersiongtertoms a6 niRThodm cnd@Rgemts dor the rapid detection of

single-tube reaction resulting in a faste | ysi s ~of

or HS e HEEeR g oS R I SR e e Cindgs iy 24 hours
one- stigR freRked eMBoMMER!, StarkeARBHh SRS RO PRERSER Transcriptase
Chain Reaction, the 20 invention enable the user to

per f orfelynarasp i (haRTR acioef RN A rnd therrewlisntyampdified DNen i treated with
R T R
tine poley oRpMsAs Ghahmali@aphnOmsenp).) driviation with any
. lssk The Tth DNA polymerase is a thermostable enzyme with RNA-dependent Reverse
Transcriptase activity and with DNA-dependent Polymerase activity, allowing the
combination of RT and PCR in a single-tube reaction resulting in a faster analysis of
presence of RNA from bacteria, fungus-yeast.
Using one-step Real-time Reverse Transcriptase Polymerase Chain Reaction, the
20  invention enable the user to perform a rapid RT-PCR and simultaneously detect and
quantify the presence of RNA from bacteria and/or fungus-yeast by monitoring
fluorescence during real time polymerase chain reaction amplification with any risk
of false positive due to opening tube between RT and PCR and from possible PCR
product environmental contamination due to precedent amplification reactions in the

25  laboratory.



of false positive due to opening tube between RT and
PCR and from possi ble PCR product environnent al
waeootamizaat i on due to precedent anplificati on PERBAGNES312
in the 25 |aboratory. WD 2004/ 044247
PCT/ 1 B2003/ 005312 4 DETAI LED DESCRI PTI ON OF THE
I NVENTI ON The net hods of the present invention thus
enabl e determ nation of the presence of bacteria
and/ or fungus-yeast nore rapidly than technol ogi es
with prior art detection 5 nethodls. Using one-step
Real -ti me Reverse Transcriptase Pol ynerase Chain
Reaction, the invention enable the user to performa
rapi d BETRCREDNDESCRIPTEON QFTHEANMENEIGN quantify
the presence of RNA from bacteria and/or fungus-yeast
by nonitoring fluorescence during real tine
pol ynerigsgetbad bf thedfdseMinadiibh kil ahhiNg d¥eflin@¥ &f BK presence of
10 of false positive due to opening tube between RT
and PdRctenid ahdionfipeusidasiemmerapiglygiactecimoldgies iwithnpradr art detection
cont anj pon due to precedent anplification
red%tﬁé%%&éﬁhe’basic RT PCR process is carried out as
f ol | ovigsind oa&sIeb ERdas-tipeOREVERd THahseHpAKEHASyinerahe CheiRt Réhction, the
or which is suspected of contain a__15 particul ar
ri bonuBY@ttien seatle de yees e perfrm;afeiid cBéFrl?Cﬁ lged sipaftegeepusly analyse and
seque KPS ) ' [ ' Al aj ' ..
ol aranify B8 priicROTHE RRUE 5L a0 DG liubiise by monitoring
(usi ngllwensyeree Idukieg fahtibblpolyaleyase chae rastiguamplifegtion with any risk

enzyme d a ql.igonucl eot.i de_or = PNA and t hen )
el Hdase ferits Bty S oparnBAR L=t iAR B e Gih o possible PCR
t hose @bdrKédvironinBnth@nkdinatibn BEEHSEEeqnP Ry Siif@liolRs Cﬁ)ns,

for strand separation involves heating the % nucl el
aci d uHreibasic RTj RCR progess tisdagriqd>n054 follewsat ur ed. Met hods
for the anplification of RNA targets using a

t her nost abl e DNA pol ynerase are described in PCT/US

90/ 0764 sdmplkiib eebvidRa. whddh néed9 b@Rgtell e HAN RtsBShected of contain a
herein by reference, .

15 particular ribonucleic acid sequence of interest, the "target sequence." The

ribonucleic acid contained inthe sample may be first reverse transcribed into cDNA

(using enzyme like Tth DNA polymerase as purified enzyme and a oligonucleotide or

PNA ), and then denatured, using physical means, which are known to those of skill

in the art. A preferred physical means for strand separation involves heating the

20  nucleic acid until it is completely (>99%) denatured. Methods for the amplification

of RNA targets using a thermostable DNA polymerase are described in

PCT/US90/07641, filed Dec. 21, 1990, and incorporated herein by reference.

The denatured DNA strands are then incubated in the same tube with the selected
25  oligonucleotide primers under hybridization conditions, conditions which enable the
binding of the primers to the single DNA strands. As known in the art, the primers
are selected so that their relative positions along a duplex sequence are such that an

extension product synthesized from one primer, when it is separated from its



The denatured DNA strands are then incubated in the

sane tube with the selected 25 oligonucleotide
w@eioawse4under hybridi zati on conditions, condi PCDIBR003/005312

whi ch enable the binding of the primers to the single

DNA strands. As known in the art, the prinmers are

sel ected so that their relative positions along a

dupl ex sequence are such that an extension product

synt hesi zed fromone prinmer, when it is separated from

its WD 2004/ 044247 PCT/1B2003/005312 5 conpl enent,

serves as a tenplate for the extension of the other

primer to yield a replicate chain of defined | ength.

The prcomplentens tsedves s ftemplatatiby the csxgenbion PIf ithee othBeprimer to yield a

synt hesi.s of . ext on products in the presence of
t he ad@ﬂFmFGPmBBFQﬁ%?ﬂkﬁg& The exact length of the

pri merfheWrihler nrisOSPKRELIGHLY mytrgréﬁ eﬁtgé sydtﬁb@#slb?%g@nsion products in

tenperature, source of thé use 0O
met hodhe P!leedne¢ oé theodgegiofou @bleukrlzt’elopr Theesct Engthsd theprimers will

th prese i nvention ar selecte om rou
corist SETog By e BeRRE GERaRT sl A Rnd us of th
[ pri megeticar ward] Seq ID No 2 TGCGGGACTTAACCCAACA

[prinmer reverse] Seq |ID No 3 AGAGITTGATCATGGCTCAGA
[primer forward] Seq |ID No 4 TTACCCCACCTACTAGCTAAT

TAATTCG
!B ARS8 R G I SRR s o
[ pri meie grelwosla]stlngSﬁq I'D No 7 GGGAAACTCACCAGGTCCA
[pri | D.No_8 CGTTATCGCAATTAAGCAGACA
|dP| EEFCI 1%\%\7%3 ]LGGSQZCAWT\%%TWFM@@@GGAATV\AGG@%ﬂ forward]
[ pri meeq ilNear dfGeEeAddoa d8cARCACTAATTTCCCCCH A Ger reverse]

[prlner reverse]j

SeqID No3 AGAGTTTGATCATGGCTCAGA [primer forward]
SeqID No4 TTACCCCACCTACTAGCTAAT [primer reverse]
SeqIDNo5 GYGGAGCATGTGGYTTAATTCG [primer forward] .
15 SeqIDNo6 TTGCGCTCGTTRCGGGACTT [primer reverse]
SeqIDNo7 GGGAAACTCACCAGGTCCA [primer forward]
SeqID No 8 CGTTATCGCAATTAAGCAGACA [primer reverse]
SeqID No 9 GGTAACGGGGAATWAGGGTTC [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]

20
Universal code : Y= (C/T), R =(A/G), W = (A/T)

Template-dependent extension of the oligonucleotide primer(s) is then catalyzed by
the polymerizing agent ( in the presence of adequate amounts of the four
25  deoxyribonucleoside triphosphates (AATP, dGTP, dCTP, and dTTP) or analogs), in a
reaction medium which is comprised of the appropriate salts, metal cations, and pH

buffering system.



20 Universal code : Y= (CT), R= (NG, W= (AT)
Tenpl at e- dependent extension of the oligonucleotide
w@eims423) i s then catal yzed by the pol ymeri zP@DIBgeN105312
( in the presence of adequate anpbunts of the four 25
deoxyri bonucl eosi de triphosphates (dATP, dGIP, dCTP,
and dTTP) or analogs), in a reaction mediumwhich is
conprised of the appropriate salts, netal cations, and
pH buffering system WD 2004/044247 PCT/1B2003/ 005312
6 The products of the synthesis age duplex nol ecul es
consisting of the tenplate strands and the priner
extensi on strands, which include the target sequence.

These Praquodicss, of thensynthesis are éuplex amldceRPLaisREng Of the template strands
anot her und of reglication.,ln t he second round of

repl i gt ‘HPTIP RSO strands.apfisthnclude thedarget seqeenes. These products,
cycl e hsulnsgad §éjteYﬂp'leﬁ‘esi 1o amdtiee? ff&hﬁaﬁ}%@%

. : ! 3 ti&{iilﬁnﬁ{ ' second round of
synthesis yields a "short” product I'S bounded on
bot h Teplécation, athe privecr3extensivs Hxangrofirthe Swtepcleds apnealed with its
their | enent s.. Repeated cycles of, denatyratjon,
or i%lrre rc%gﬁﬁeé%l it al%?mgﬁrd SYhesis gﬂ%&s ] esélﬁftt prioﬁu({t 131 is bounded on both

exponeahd b'aindalC3IBalaby Primer@bquienestd R confldnhtd Rte%é%%q cycles of
by the prinmers. Sufficient %ﬁcles are run to achi eve

the dleBatirgHom peimer ayfeaking gadieitensiondesubidn the exipoentifleaccumulation

t ar get, sy . nu ' j.d... The desired anoun .

oy O R QUL Rl SORER 55 AT patine
pr odugclesiredainynmt b péliynieldotidd corbanmg thel esePedRidEs MR IdiS acid. The
perfornmed . in a fashion where all of the reagents are

aded S ARARE G| VA- Fdoledetarmied by fhe fingfoaf whiekdhe product

met hogolyhti@edilie RERséfaction is carried out as an
aut omat ed process which utilizes a thernostable

enzyme |ike Tth. The types of machines used are
ComTEF[ﬁ;L: %’d}y mae\(ﬁaoidI f bple?fmf'nge%rr%nRg %et‘sﬁiog v%lger}g Sahl gfsthe reagents are added
simultaneously, in one step.
15 In a preferred method, the RT PCR reaction is carried out as an automated process

which utilizes a thermostable enzyme like Tth.

The types of machines used are commercially available from Roche Diagnostics
(LigthCycler), Cepheid (Smart Cycler, GeneXpert), BioRad (Icycler), Corbett
20 Research (Rotor-Gene)... and most suitable equipment developed for real time PCR

assays and commercial use.

Those skilled in the art will also be aware of the problems of contamination of a PCR
by the nucleic acid from bacteria previously present in water used for buffer and
25  resulting in non specific amplification. Methods to reduce these problems are’
provided by using adequate filtration systems to avoid DNA strand fragments with a
size higher than 100 bp. All reagents used in the RT PCR reaction have to be

processed before using.
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Bi oRad (lcycler), Corbett 20 Research (Rotor-Cene)...
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PCR assays and comercial use. Those skilled in the

art wll also be aware of the probl ens of

contam nation of a PCR by the nucleic acid from

bacteria previously present in water used for buffer

and 25 resulting in non specific anmplification.

Met hods to reduce these problens @re' provided by

usi ng adequate filtration systens to avoid DNA strand

fragnents with a size higher than 100 bp. All

r eagenbsring edplificatite bRFCRCORe gt triodnudledtRlet aP@e detected directly by

proces 38% bef.or e psing. V\ﬁ 2004/ 044247 o

PCT/ | idiz3t8R Vih a-pragg peiygueleRiide mhick forms aspalibdigybridiveith the target

targetg u ti; e c j A .

hybr | didgg%?ég HERP g Eﬁf’é%énégo fos TG LBl Aebldtetn and washing

a st abtandiighs.i d with the target sequence under high

st r; ngency to | ow stringency hybridizati on and washi ng

conditions. 5 Probes are typically labeled with

non- r akliob@&c tare/ Gypicdlg! 1abeled Y 4t MRon-RMfACRR  labeling systems, such as

fluoresceins and derivated systens. Therefore, 1n"one

enmbodi Faoresceinnand detissed sistems] ates to a met hod and kit

for 10 determ ning the presence of bacteria or

fungus-yeast ribonucleic acid (RNA) in a sanple

suspecTledefofe, doninai emngisaitd tHeafivestion aMaésOto URGMSd and kit for

wher ei(p sald H%I ynucl eotjde conprises a selected )

t al%yetIFEYIURe heairasepes: plobrotasiapi pgHy-yepsh riberudleie pcid (RNA) in a

bact erg - i: ' [ om, . .

Cho. Pl et YEIRRHe UL Sbellf] At Bhashly Bherein i

nmenbr awdsuglnetidsrcoDprifes neslected alkdeowiging, jd methedimiprizme:

wi th DNAse.

(a) extract bacteria or fungus-yeast ribonucleic acid (RNA) from the sample up to

15 1000 ml by centrifiltration on membranes and/or DEAE resin following by
incubation with DNAse.

(b) incubating the bacteria or fungus-yeast ribonucleic acid (RNA) with a
thermostable enzyme with RNA-dependent Reverse Transcriptase activity and with
20  DNA-dependent Polymerase activity, allowing the combination of RT and PCR in a
single-tube reaction, such as Tth DNA polymerase or an enzyme like Tth DNA
polymerase, and polynucleotide primers with a nucleotide sequence selected from the

group consisting of

SeqID No2 TGCGGGACTTAACCCAACA [primer reverse]
25 SeqIDNo4 TTACCCCACCTACTAGCTAAT [primer reverse]
Seq ID No 6 TTGCGCTCGTTRCGGGACTT [primer reverse]
Seq ID No8 CGTTATCGCAATTAAGCAGACA [primer reverse]

Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]



(b) incubating the bacteria or fungus-yeast
ribonucleic acid (RNA) with a thernostable enzyne
wowaoh/oRs dependent Reverse Transcri ptase act i RCT/IB2a8H005312

with 20 DNA-dependent Pol ynerase activity, allow ng
the conbination of RT and PCR in a singl e-tube
reacti on, such as Tth DNA pol ynerase or an enzyne |ike
Tth DNA pol ynmerase, and pol ynucl eotide priners with a
nucl eoti de sequence selected fromthe group
consi sting of Seq ID No 2 TGCGGGACTTAACCCAACA [ pri mer
reverse] 25 Seq |ID No 4 TTACCCCACCTACTAGCTAAT [ pri ner
reverse] Seq ID No 6 TTGCGCTCGITRCGGGACTT [ pri ner
reverse] Seq I D No 8 CGITATCGCAATTAAGCAGACA [pri mer
reverse], Seq. D No 10 TTGGGTAATTTGCGCGCCTG [ pri mer
rever slgﬂdewozé'@&%mw@&l? plery | twidzetes3ad the mimucleotlde to the
condi t} h 0 n .
pol ynu%%g%]%gﬁt g@%ét Wgw‘bggﬁ Cﬁ(éﬂets?dg? HS&SJ%{SG  &ivity, of the said
and Rewbmseases arsrymieilaskh,dot ¢DNA gyrahestshandsai d
poI ymerase, or enzynme like Tth, for cDNA synthesis;

5 (c) anplified the cDNAs forned to a detectable
| evel (B)’an?;ﬂlfhéﬂ‘?ﬁ@éﬁﬁ@ﬁinﬂem&t%bléﬂe{/a b§@'o§'merase Chain Reaction
pol ymer ase enzyne |ike Tth DNA pol ynerase”an
pol ynudithessid pdyperaseesngyme fille frhobN4. milyrheraserand pelyhidevtide primers

No 1 TEERBES R e AT RS PR P by cpmiding of
| D No S2q TISSGEAGATCANCXPACAGTPTARETOmRY er se] S%rlhl@r forward] :

No 3 AGAGTTTGATCATGGCTCAGA J\Eﬁl mer forward] Seq ID
4 BTACCOEADCPACTACEPARTC ThAREEAAGer se]  Seq | [Eprmnesreverse]

GY%A@Q@T%YTK%EE%C{AW éﬂéG&?&%ﬁ] [primer forward]
SeqID No4 TTACCCCACCTACTAGCTAAT [primer reverse]
SeqIDNo5 GYGGAGCATGTGGYTTAATTCG [primer forward]
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT [primer reverse]

15 SeqIDNo7 GGGAAACTCACCAGGTCCA [primer forward]
SeqIDNo 8 CGTTATCGCAATTAAGCAGACA [primer reverse]
SeqIDNo 9 GGTAACGGGGAATWAGGGTTC [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]
Seq ID No 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward]

20  SeqID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward]
Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
Seq ID No 15 ACAGGTGCTGCATGGCTGTC [probe forward]
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]

25 SeqID No 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]

Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward]



Seq ID No 6 TTGCGCTCGITRCGGGACTT [primer reverse] 15
Seq I D No 7 GGGAAACTCACCAGGTCCA [prinmer forward] Seq

WO DoMo4RB4TCT TATCCCAATTAAGCAGACA [ pri ner rever sSRqT/IEREEE/005312

I D No 9 GGTAACGCGGCGAATWAGGGITC [primer forward] Seq ID

No 10 TTGGGTAATTTGCGCGCCTG [priner reverse] Seq ID No

11 TGCATGGYTGICGICAGCTCGIG [ probe forward] 20 Seq ID

No 12 GAGIGGCGGACGGGTGAGTAA [probe forward] Seq ID No

13 ACAGGTGGTGCATGGITGIC [ probe forward] Seq ID No 14
TCAGCTCGTGICGTGAGATGIT [ probe forgvard] Seq 1D No 15
ACAGGTGCTGCATGECTGIC [ probe forward] Seq ID No 16
TCAGCTCGTGTTGTGAAATGIT [ probe forward] 25 Seq I D No 1%
AGGAT TIHR (AR ThepéeAckubhdel cdnPbecofaitbRicdaly R everst ArAdcMRask Sictivity of
CGGAGAGGGAGCCTGAGAA. [ pr obe f_o}ga/ar_d %g% I'D No 19INQ Y
coccTAdracancoEsasdke Bhosd s ampifigl bnohe GD¥A glependent Polymerase

/ t b .
Cynt haet SRR R e 02 BERGG ofF Yoo tme -

or anP&ikzyne like Tth and is anplified by the

DNA- dependent Pol ynerase activity of the DNA

poISyrrer ase in the same tube by neans of one step real

time Rfore pRERI '\cper@on%@mtf&@dke)éfp% 2B ' i
for det(ggtpi ng gg}c’:’teri a conlgri sesf3 a T yneu%:ggo?*‘%ég%r}mlynmemlde
pri mepsimgrschnd apraiiseoninting of thegeqpikndehe sequence Seq | D

No 1 TGI. T Jpri forward] Seq.ID
v 1 I PELTRS RIS S0 o
SeqIDNo2 TGCGGGACTTAACCCAACA [primer reverse]
10 SeqIDNo 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward]

Alternatively, the composition for detecting bacteria comprises a polynucleotide

primers and a probe consisting of the sequence

Seq IDNo3 AGAGTTTGATCATGGCTCAGA [primer forward]
15 SeqIDNo4 TTACCCCACCTACTAGCTAAT [primer reverse]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]

The invention may also be practiced with a composition for detecting bacteria which

comprises a polynucleotide primers and a probe consisting of the sequence

20 SeqIDNo5 GYGGAGCATGTGGYTTAATTCG [primer forward]
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT [primer reverse]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward]
Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
Seq ID No 15 ACAGGTGCTGCATGGCTGTC [probe forward]

25  SeqID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]



10 Seq I D No 11 TGCATGGYTGICGICAGCTCGIG [ pr obe
forward] Alternatively, the conposition for detecting
wh2wies42d87 conpri ses a pol ynucl eoti de prinmers BCOIBR003/005312
probe consisting of the sequence Seq ID No 3
AGAGTTTGATCATGCCTCAGA [prinmer forward] 15 Seq ID No 4
TTACCCCACCTACTAGCTAAT [prinmer reverse] Seq ID No 12
GAGTGECGGACGGGTGAGTAA [ probe forward] The invention
may al so be practiced with a conposition for detecting
bacteria which conprises a polynacleotide prinmers and
a probe consisting of the sequence 20 Seq ID No 5
GYGGAGCATGIGGYTTAATTCG [priner forward] Seq ID No 6
TTCCCUHeGhT BEI8nGAEHT Tohiqarismbe abeve misdlionedethettiod Nmd1@it wherein the
ACAGGTGGTGCAT%T C,[?grobe forward] ., Seq ID-No 14
TCAGCTEBPeTELET Ggrr@v [freyseash compises ager)ynueleride; primers and a

A@W Ehfe eifeaie forward] 25 Seq ID No 16
TCAGCTCGIGI TGT TGIT [ probe forward] WO 2004/ 044247

PCT/ | B2qdB/MN0E 3CHCAMATHEAICOALMETOBAAl so concer nfprintee forward]
above [ d ' rejn,the .

corp osﬁrge ﬁ%r‘\?‘)fng r Cﬁ%@@ﬁ%ﬁ%‘?‘% onpr i ses[pgimer reverse]

pol yNniBeheDINGE AGAREITEGA0AGATIRFARLGCPCITSt i NY OfprdtdGorward]
sequence Seq | D No 7 GGGAAACTCACCAGGICCA [ pri mer

forward] 5 Seq |ID No 8 CGITATCGCAATTAAGCAGACA [ pri ner

L B S A ST A e

f unguprineasindaqnibel cdadgstingpdhenuqleged i de  priners and a
probe consisting of the se%gs‘rence 10 Seqg ID No 9

GEPAACCEHEATAN -ﬁ@(ﬁ(ﬁ@ﬁ TW@Q@Q]&]C [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]
Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward]

15  The preferred combination of primers and probes used for detection all bacteria
and/or fungus-yeast consists of the sequence :
Seq ID No 1+ Seq ID No 2 +Seq ID No 11
or
Seq ID No 3+ Seq ID No 4 +Seq ID No 12
20 or
Seq ID No 5+ Seq ID No 6 +Seq ID No 13 + Seq ID No 14 + Seq ID No 15 +Seq ID
No 16
or
Seq ID No 7+ Seq ID No 8 +Seq ID No 17
25 or
Seq ID No 9+ Seq ID No 10 +Seq ID No 18 + Seq ID No 19

or



Seq I D No 10 TTGGGTAATTTGCGCGCCTG [ primer reverse]
Seq I D No 18 CGGAGAGGGAGCCTGAGAA [ probe forward] Seq

WO DoMo44297 CGCGCTACCACATCCAAGGAA [ pr obe f or war d] PABIBROES/005312
preferred conbination of prinmers and probes used for
detection all bacteria and/or fungus-yeast consists
of the sequence : Seq ID No 1+ Seq ID No 2 +Seq | D No

11

Seq ID No 3+ Seq ID No 4 +Seq ID No 12 20 or

Seq ID No 5+ Seq ID No 6 +Seq ID No 13 + Seq ID No 14
+ Seq ID No 15 +Seq ID No 16 or 11Seq ID No 7+ Seq I D
No 8 +Seq ID No 17 25 or Seq ID No 9+ Seq ID No 10

+Seq

ID No 18 + Seq I D No 19 or WD 2004/ 044247

PCT/ | BRQAB/N09583& IDINo Seged I No 11+ SaDINR %bsa%rlﬁﬁa 8HBeq ID No
No 11 + Seq ID No 7+ Seq ID No 8 +Seq ID No 17 or

Seq | 0No 3+ Seq ID No 4 +Seq | D No 12 + Seq | D No 7+

Seq IQNo 8 +Seq ID No 5 17 or Seq | DNo5+Seq

| DNo6+Seq I D No 13+Seq I D No 14+Seq ID No 15+Seq I D

10

15

20

25

Seq ID No 3+ Seq ID No 4 +Seq ID No 12 + Seq ID No 7+ Seq ID No 8 +Seq ID No
17

or

Seq ID No 5+ Seq ID No 6 +Seq ID No 13 + Seq ID No 14 + Seq ID No 15 +Seq ID
No 16 + Seq ID No 9+ Seq ID No 10 +Seq ID No 18 + Seq ID No 19

As mentioned above, the polynucleotide primers and probes may be natural nucleic
acid or Peptide Nucleic Acid (PNA) which can hybridize to nucleic acid (DNA and
RNA).

The RNA may also be quantified and compared with quantified external standard

RNA from by exemple Escherichia coli and Candida spp.

By way of further specificity, the following probe nucleotide base pair data is -
provided. Preferred oligonucleotide probes for use in the present invention are

selected from the group consisting of

Seq ID No 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward]
Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
-Seq ID No 15 ACAGGTGCTGCATGGCTGTC [probe forward]
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]
Seq ID No 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]

Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward]



No 16+Seq | DNo9+Seq I D No 10+Seq I D No 18+Seq I D No 19

lo As mentioned above, the polynucleotide primers and
Wee@besi2eny be natural nucleic acid or Pepti deCMR20€8/®5312

Acid (PNA) which can hybridize to nucleic acid (DNA

and RNA). The RNA may al so be quantified and conpared

with quantified external standard RNA from by exenple

Escherichia coli and Candida spp. 15 By way of further

specificity, the foll ow ng probe nucl eoti de base pair

data is provided. Preferred olidg@nucl eotide probes

for use in the present invention are selected from

the group consisting of Seq ID No 11

TGCATReVEGHE POPEAGETIOETG N pbabesefin I‘aWﬂi‘ed;}e; ROPBRAthE dﬂ@sshould not

12 GAl GAGTAA [ probe forward Seq ID
ACACGHTE FS R Cofisb goro Rl

| 1 guathetased by Reverse

TCACCHE G GHEEGAGATGIT [ probe forward] Seq ID No 15
ACAGGTGCTGCATGECTGIC [ probe forward] Seq ID No 16
TCAGCTCGTGTTGTGAAATGTT [ probe forward] 25 Seq ID No 17

Q%CAGATT G%'[rrg%%%g]gg%gagé r vl d ry %eciﬂﬂlogq; of tl:![é3 invention

CGCCTARCATSHOALTIRA deRé. Qﬁl%oﬁ&ﬁlé’@ﬁg IRV 2RO %Ad’%éeztlon of nucleic
PCT/ 1 B2003/ 005312 12 Reverse probes are not usab

becaudeidp Arog w@uém@ﬁrowgamms hine beepislescsihed irdthncsclentlﬁc literature.

b 8 ki R ASEUENER AS AIELS USHEY Wupno. 199
of thd. @hmﬁzérMed)builmgm&JI%eqyuﬁian@UhHiﬂre@ aBNY 3P IS m’&roblology
thE T RYERL 500,04,
Examples of genus- and species-specific probes have been described by Barry et al.,
1990, Biotechnology 8:233-236, Atlas and Bej, "PCR protocols: A guide to method
and application," p. 399-406; and in Gen-probe international patent application
W088/03957 (these references are incorporated herein by reference). The invention

15 claimed in this application differs from these inventions in the range of target

detected (all bacteria- fungus-yeast) and the application focus (not clinical).

The use of a panel of rRNA probes, including a universal bacterial probe, gram-
positive and gram-negative probes and species or group specific probes provides
20 clinically useful information, not a single universal bacterial probe; since different
pathologies, drugs and antibiotic therapy is recommended for various bacterial -
fungus-yeast infections.
In these precedent patents, universal bacterial probes are using only for positive
controls. Universal primers for bacterial- fungus-yeast are using for identification
25 after cloning and sequencing of the amplified product or hybridization on a DNA
chip. The used of rRNA targets for sterility controls for detection of alive bacteria
and fungus-yeast in sterile or non sterile industrial product has not been described

before this invention.



are based on the rRNA gene. O igonucl eotide rRNA gene

for the detection of nucleic acids fromvarious
worR@aoenrgani sns have been described in the sciPOl/IB20¢3/005312

literature. For exanple, universal bacterial probes

have been described by Wlson et al., 1990, J.

Cinical Mcrobiology 28:1942-1946, and Chemet al.,

1989, FEMS M crobiology 10 Letters 57:19-24. Exanpl es

of genus- and species-specific probes have been

described by Barry et al., 1990]3Bi ot echnol ogy

8:233-236, Atlas and Bej, "PCR protocols: A guide to

nmet hod and application,” p. 399-406; and in Gen-probe

| nt er Mafe@aBhniPebARbupp B pGiés @5 th¥B8S4OSRT PRt B&SGion of bacteria

references are incorporated herein by reference). The

i nventangd Aunggsypast se@Piise a prokingppflrehess saquencefselested figm the group

t hese iens in the range of target detected (all

bacterczogé-{&?‘%r?gus-yeast) and the application focus (not

cl i ni cSalJD Nbhe TSGAGCATEACETTOAATREAHr obes, [primer forward]

i ncludjn niver cterial probe, gram positive :
and ggﬁﬂ?‘ﬂg\_{f ixécm&%%&éa% or group _sp@é‘mer feverse]
probesep mNo@SAG%Q}ﬁTG‘A"P@%T@GWA@A' nformat | O@F‘i%ﬁgpi‘orward]

a single universal bacterial probe; since differ
pat holSegile Mo Mr THACEATALETACTAGCTARGr apy i s [primer reverse]

i ootrble it GHELaRIERY BAARICOn er safprimer orward

bact erSe@ID Mo@ eFTE@CEUTATIRUGGGATTPOSI ti ve [primer reverse]
controls. Universal prinmers for bacterial -

f UAgusey BAB Tar GEAMCTACCAEKITGGLat i on 25 aflpgmer forward]
| oni ' N roduct QOr.
rybri e B e CenTATR R AT REBNGACE Pl Dt dPfjmprreverse

for siSeqID NoyY cOGTAACGEGGAATVEAGGRTTY al ive boplimer Arward]
and fyngys-yeast in sterile or non sterile industrial

pr oduSEs ﬁ%&‘%@tlt%‘é@ﬁsféé‘s@rm&é%CG%FQr e this i nvdRtimgifeverse]
WD 2004/ 044247 PCT/ 1 B2003/ 005312 13 Preferred

uni versal couple of prinmers for the one step RT PCR
ddb ec Predarredfuninecsab piokes for the detection of bacteria and fungus-yeast comprise a

probing nucleobase sequence selected from the group consisting of

Seq ID No 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward]
20 SeqID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
Seq ID No 15 ACAGGTGCTGCATGGCTGTC [probe forward]
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]
Seq ID No 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]
25 SeqID No 19 CGGCTACCACATCCAAGGAA [probe forward]

The probes and primer sets, methods and kits of this invention are particularly well

suited for use in simplex or multiplex one step RT PCR assays wherein all the



and fungus-yeast conprise a probing nucl eobase

sequence selected fromthe group consisting of Seq ID
WONR00Y/0FBBACCATGTGGTTTAATTCGA [ priner forward] PEI/Beg0d/d5312
No 2 TGCGGGACTTAACCCAACA [priner reverse] Seq ID No 3
AGAGTTTGATCATGCCTCAGA [priner forward] Seq ID No 4
TTACCCCACCTACTAGCTAAT [prinmer reverse] Seq ID No 5
GYGGAGCATGTGGYTTAATTCG [priner forward] Seq ID No
TTGCGCTCGTTRCGGGACTT [prinmer reverse] 10 Seq ID No
GGGAAACTCACCAGGTCCA [primer forwaand] Seq ID No 8
CGITATCGCAATTAAGCAGACA [prinmer reverse] Seq ID No 9
GGTAACGGGGAATWAGGGTTC [primer forward] Seq ID No 10
TTCCCAGE R @i Tagia-JeRst iR safm ?}éQfaﬁ%l: dbRc1Rl afid ﬁrﬁquuantltated The

uni versal probes for the detection of bacteria and
f ungudotpbaumnberafiselose ferming whiisHEFRN of battaieanséy ferave yeast can be

sel ect roup consisting of Seq ID No 11
TGCAT(@%%@%@A‘%&TCGTG [ probe forward] Seq ID No 12
GAGTGGCGGACGGGTGAGTAA [ probe forward] Seq ID No 13

ACAGGT GCATGGITGIC [ pr obe forvvard_l 20 Seq I D No 14

TCA @@@W@?ﬂra{edp@a@dﬂer% Iygtrativg, af fh ygioussmethods and
ACA%‘E@%I%@@"Q{ obe forward] Seq ID No 16

TCAGCTCGIGI TGTGAAATGI T | probe forward] Seq ID No 17
AGCGATTGACAGATTGAGAGCTCTT [ probe forward] Seq ID No 18

6
7

CGGA GAA [probe forward] 25 Seq ID No 19
CGECT GGAA [ probe forward] The probes and
primer sets, nmethods and kits of this invention are
part|cularly well suited for use in sinplex or

mulot i g} piefenied method fRmanplgrts asmple yheinglé filteation (fhierable liquids).
Specificity of extraction from bacteria or fungus-yeast ribonucleotide from the
sample up to 1000 mL by centrifiltration following by an incubation with DNase.
1 - The liquid sample (up to 1000 mL) is passed through a polycarbonate membrane
15 (up to 0,45 pm) or PVDF membrane (up to 0,45 um) or PES membrane (up to 0,45
pm) via centrifugation (swing rotor) at 2000 g or a vacuum pump.

Enzymatic lysis

20 2 - Transfer the filter in a 50 mL sterile tube with up to 1 mL of enzymatic

lysis buffer and then incubate at 35°C £ 2°C for up to one hour.
3 - Centrifuge the liquid (lysis buffer) for 5 minutes at 2000 g.
25 Or mecanic lysis

2 - Recovery bacteria and/or fungus-yeast in 600 pL of media. Incubate for up

to one hour at 37°C & 1°C.



WO 2004/ 044247 PCT/ 1 B2003/ 005312 14 bacteria and/or

fungus-yeast in a sanple can be detected alive and
wQ@raanifat ed. The total nunmber of col ony for nPCDIBROY@S5312

(CFU) of bacteria and/or fungus-yeast can be directly

determined. 5 The follow ng exanples are intended to

be illustrative of the various nethods and conpounds

of the invention. EXAMPLE | to A preferred nmethod for

anal ysis of sanple by single filtration (filterable

liquids). Specificity of extracison from bacteria or

fungus-yeast ribonucleotide fromthe sanple up to

1000 nL by centrifiltration follow ng by an incubation

with DNase. 1 - The liquid sanple (up to 1000 nli) is

passed through a pol ycarbonate nenbrane 15 (up to

0,45 m) or 3PVDHE ¥mmaiof agié-wasledigiase bepds (00600 PESIN diameter) and x pL

menbrane (up,..t9Q.,0.45.. via centrif t] S\Wi

rotor) at 2 85’5’3 G R 1%%% ﬁ?}% B W’?ﬁ %@EW?’ (fO)[geggtggor up to 90
2 - Transf efindtéseat biakin@fl spsdda 50 nlL sterile tube with

up to 1 nL of enzymatic |ysis buffer and then

i néubate at 35C 2C for up to one hour. 3 - Centrifuge

t he 1 i4quj j f ro 5.1 fut es .

o mocant® P HFSUUIR KRR pErt £ Sy s, OB preferred
f ungu RN/ astraction O the " MaghePlira LC RiAhsdl®iohdkit IUPon the workstation

one hour 37 M C. WD 2004/044247 PCT/1B2003/ 005312
15 3 %%&@E’Wengcéf (ge?b&- [epestic rg@s %@5&‘9"%@@6-‘80‘6’ @ 100 pL.

i n di aERb&ioh ARADXa@ls pfestetdusin tefphfificddoar upt cell's
in the Mxer MIls NWB%O (Retsch) for up to 90

10
5—2 pL (up to 5 pL) of pure RNA extract is used for the one step real time RT-PCR
(LightCycler™ ) with enzyme like Tth and the following program with Tagman
Probe :
15 I : Reverse transcription 61°C /20 min (20°C/sec)
II : Denaturation 95°C / 30 secondes (20°C/sec)
III : PCR (35 cycles) 95°C/ 5 seconds (20°C/sec)
60°C / 30 seconds (20°C/sec)
The emitted fluorescence is measured at the end of the 60 seconds.
20
6 —2 uL (up to 5 puL) of pure RNA extract is used for the one step real time RT-PCR
(LightCycler™ ) with enzyme like Tth and the following program with Hybridization
Probe :
25 I : Reverse transcription 61°C /20 min (20°C/sec)
II : Denaturation 95°C / 30 secondes (20°C/sec)
IIT : PCR (35 cycles) 95°C / 2 seconds (20°C/sec)

58°C / 8 seconds (20°C/sec)



m nutes at maxi mal speed. 5 4 - The |lysat is processed
for RNA purification with comercial kits. Qur
w@e@heset RNA extraction kit is the " MagNaPeCBIBR2G)3/005312
RNA isolation kit Il " on the workstation MagNaPure
LCTM (Roche Di agnostics). The elution volune is up to
100 L. Incubation wth DNase is processed during the
purification. 10 5 - 2 L (up to 5 L) of pure RNA
extract is used for the one step real tinme RT-PCR
(LightCyclerTM) with enzyme |ikggTth and the
follow ng programw th Tagman Probe : 15 | : Reverse
transcription 61 C/ 20 mn (20C sec) 11

Denaturation 95C / 30 seconde 20 . X
(35 c;cl els). 95C / 5 seionds (2022/ Sgﬁeﬁ%élo}]h%go(zﬁ@se@

secondBheeppitydsudrescarse isaneastred af thel endasftieng secbsds.
nmeasured at the end of the 60 seconds. 20 6 - 2 L (up
to 5 L) of pure RNA extract is used for the one step

real tEXAVRPLECR (LightCyclerTM) with enzynme |ike Tth
and the following programw th Hybridization Probe :
25° : Reverse transcri ption 61 C/ 20 m n (20C sec)

I ' Cl 7
PCR ( %Eﬁgf/ég{eggeg{gg%&%nélygg 8%%&%%@8@%%&8@%@@ tlilgerable liquids).

secondpedifiGiy 9 cxirsiioR Ofdeih OdRAT RCRinkBRAAY ABMRERotided from the
sample up to 1000 mL by centrifugation.

10 Enzymatic lysis
1 — Centrifuge the sample for 5 minutes at 11000 g, discard the supernatant.

2 — Resuspend pellet in x pL of lysis buffer. Vortex and incubate for up to one

15 hour at 37°C =+ 1°C.

3 — Add x pL of lysis buffer. Vortex and incubate for up to 30 minutes at
50°C £2°C.

20 Or mecanic lysis

1 - Centrifuge the sample for 5 minutes at 11000 g, discard the supernatant.

2 —Resuspend pellet in x pL of lysis buffer.

25
3 - Add x mg of acid-washed glass beads (100-500 um in diameter). Disrupt
cells in the Mixer Mills MM300 (Retsch) for up to 90 minutes at maximal
speed.



72C | 16 secondes (20C/sec) The emtted fluorescence

is neasured at the end of the 8 seconds. EXAMPLE 2 5
wopneiesr ed net hod for anal ysis of sanple by PCT/IB2003/005312

centrifugation (non filterable liquids). Specificity

of extraction from bacteria or fungus-yeast

ri bonucl eotide fromthe sanple up to 1000 niL by

centrifugation. 10 Enzymatic lysis 1- Centrifuge the

sanple for 5 mnutes at 11000 g, discard the

supernatant. 2 - Resuspend pellet;in x L of lysis

buffer. Vortex and incubate for up to one 15 hour at

37C 1C. 3 - Add x gL of lysis buffer. Vortex and

i ncubate for up to 30 mnutes at 50C 2C. 20 O

mecanic lysis 1 - Centrifuge the sanple for 5 mnutes

at 11000Thg ydatsge prodessérbfos RPEA padifidation with coﬁa@t@am Our preferred

eIIe 25 3 - Add x
gm d- ﬁeeétfﬁﬁlﬁgg %‘tbgi’ﬂa l‘?ﬁ&ﬁsﬁdﬂ%w&“@?’é@%‘flgﬂf on the workstation
Di ST UM¥agNPlukes oMt
b Lo o e et R MR abDT B i, B 0 100 .
PCT/ | BRobsligosith PNageris nrOCES'Fhisdllrygahe pwsifpattmessed f or

RNA purification with commercial kits. Qur preferred
RNA extraction kit is the " MagNaPure LC RNA isol ation
kit 1152200 (ihe SWLKStpatd RNA dBehaPiyee fdf@Té\ér{e%%%al time RT-PCR

Di agnasti cs e elution volune is up t
g IsilghtCy)clerTLh with enzyme like Tth and the followmg program with Tagman

Probe :
10
I : Reverse transcription 61°C /20 min (20°C/sec)
I : Denaturation 95°C / 30 secondes (20°C/sec)
III : PCR (35 cycles) 95°C/ 5 seconds (20°C/sec)

60°C / 30 seconds (20°C/sec)

15 The emitted fluorescence is measured at the end of the 60 seconds.

6 —2 uL (up to 5 pL) of pure RNA extract is used for the one step real time RT-PCR
(LightCycler™ ) with enzyme like Tth and the following program with Hybridization

Probe :
20
I : Reverse transcription 61°C /20 min (20°C/sec)
II : Denaturation 95°C / 30 secondes (20°C/sec)
I : PCR (35 cycles) 95°C / 2 seconds (20°C/sec)
58°C/ 8 seconds (20°C/sec)
25 72°C/ 16 secondes (20°C/sec)

The emitted fluorescence is measured at the end of the 8§ seconds.



5 Incubation with DNase is processed during the
purification. 5 - 2 L (up to 5 L) of pure RNA extract

w0 20umet4T or the one step real tine RT-PCR PCT/IB2003/005312
(LightCyclerTM) with enzynme like Tth and the

following programw th Tagman Probe : 10 | : Reverse
transcription 61 C/ 20 mn (20C/ sec) Il :
Denaturation 95C / 30 secondes (20C/sec) Il : PCR

(35 cycles) 95C/ 5 seconds (20C/ sec) 60C/ 30
seconds (20C/sec) 15 The emtted | uorescence is
neasured at the end of the 60 seconds. 6 - 2 pL (up to
5 L) of pure RNA extract is used for the one step real

time i ght CyclerTM with enzyne |ike Tth and
t he fg\/ﬁ?{?v%ﬁr)lgﬁgrogramvvith Hybri di zati on Probe : 20 |

Reverse transcription 61 C/ 20 mn (20C sec) |1

Denat uration 95C./ 30 se ondes (20CG/ sec) _II1 : PCR
(35 cyfl Pla?&‘?“@“g@e?h"é Le¥BRES éw@ge/)d?rests@w agd gevrinof RNA on

20C/ Pras i -t ed
gl uor Z??etg}ggm@@%yégﬁgﬁs%at t hglééﬁld%if&%nh%ﬂ%%sli%@]ﬁﬂ

VO 2003pegifigity 7ofpextyacip0 A0 b8qdda of FundaxAMRBL Fil®nicleotide from the

refer 0 r, anal ysis of s I by direc ..
Pt < SRS By SRRt B PEAR R ot g
cel | ul bsan iREAdEtioEwhE BMNasd. non filterable |iquids).

Enzymatic lysis
10
1 - Add x mL of lysis buffer in the sample. Vortex and incubate for up to one

hour at 35°C + 2°C.,

2 - Add x mL of lysis buffer. Vortex and incubate for up to 30 minutes at
15 50°C £2°C.

Or mecanic lysis

1 - Add x mg of acid-washed glass beads (100-500 pm in diameter) and x pL
20 of lysis buffer.

2 - Disrupt cells in the Mixer Mills MM300 (Retsch) for up to 90 minutes at

maximal speed.

25 3 — After complete lysis, add the lysat on the pre-filter membrane (polypropylene 10
pm) to retain particules with a size superior at 10 um.The liquid filtered is charged in

nucleic acid.



5 Specificity of extraction from bacteria or

fungus-yeast ribonucleotide fromthe sanple up to
wQa0@d/om24by centrifugati on on DEAE nenbrane of P€TYEB2003/005312

| ysat following by an incubation with DNase.

Enzymatic lysis 10 1 - Add x nL of lysis buffer in

the sanple. Vortex and incubate for up to one hour at

35C 2C. 2 - Add x nmL of lysis buffer. Vortex and

i ncubate for up to 30 mnutes at 15 50C 2C . O

mecanic lysis 1 - Add x ng of acig-washed gl ass beads

(100-500 gmin dianeter) and x L 20 of Iysis buffer.

2 - Disrupt cells in the Mxer MIls MvB0OO (Retsch)

for up t

compl e‘% 6 dggyiﬂﬂétig%% oﬁtthﬁ {J}%M{a% D 2 lg(renég$ % %o retam § & nucleic acid.

menbr dbentrifped sphvepl tlenaerbrangn) to retain particul es

with a size superior at 10 gmThe liquid filtered is

charged in nucleic acid. WO 2004/ 044247

PCT/ 1 B20084 Qa8 %l?p to-9 th? 16 deovBg ﬁlﬂ:‘felé %St in0f s{eﬁ% clean tube by

pre-wased DEAE nenbrane to retain nuclelc

Cerft r icenigidugation oisith @ Mecurmmomane. 5 - Add salt (up to

1 nL) to recovery nucleic acid in a sterile clean tube

by 5 centrifugation or wwth a vacuum punp. 6 - The

lysat d ST Be3spdcdsodd BNANMIpUrfficaddd #ith Wbifercial kits. Our preferred
commercial kits. Qur preferred RNA extraction kit is

the " ROy Raimitien kit issn "NMasNaPyrg A GRNA, ipolatianrkit B on the workstation
wor kStl\%éI\%iure LC™ (Roche Diagnostics). The elution volume is up to 100 pL.

10 Incubation with DNase is processed during the purification.

7—2 pL (up to 5 pL) of pure RNA extract is used for the one step real time RT-PCR
(LightCycler™ ) with enzyme like Tth and the following program with Tagman

Probe :
15
I : Reverse transcription 61°C /20 min (20°C/sec)
II : Denaturation 95°C / 30 secondes (20°C/sec)
II : PCR (35 cycles) 95°C/ 5 seconds (20°C/sec)

60°C / 30 seconds (20°C/sec)

20  The emitted fluorescence is measured at the end of the 60 seconds.

8 —2 pL (up to 5 pL) of pure RNA extract is used for the one step real time RT-PCR
(LightCycler™ ) with enzyme like Tth and the following program with Hybridization
Probe :
25
I : Reverse transcription 61°C /20 min (20°C/sec)
I : Denaturation 95°C / 30 secondes (20°C/sec)
III : PCR (35 cycles) 95°C / 2 seconds (20°C/sec)



MagNaPure LCTM (Roche Di agnostics). The el ution vol une

is upto 100 L. 1o Incubation with DNase is processed
waleookfogi2she purification. 7 - 2 L (up to 5 L) PET/[BR0€3/005312

RNA extract is used for the one step real tinme RT-PCR

(LightCyclerTM) with enzyme like Tth and the

follow ng programw th Tagnman Probe : 15 | : Reverse
transcription 61 C/ 20 mn (20C sec) Il :
Denaturation 95C / 30 secondes (20C/sec) Il : PCR

(35 cycles) 95C/ 5 seconds (20¢psec) 60C/ 30
seconds (20C/ sec) 20 The emtted fluorescence is
neasured at the end of the 60 seconds. 8 - 2 gL (up to
5 L) of pure RNA extract is used 3 real
time RT-PCR (LightCyclerTM) wt hge%gggr%zgﬁ(%gb??ﬁcgnd
the following programwi th Hybri d|7z%(rrmsecafdebezo.°c@5:)|
: Reve!;se tra scriptiaon 61 C / 20C/sec) (I
Denat 4R&EMiKd goerescents lgye@%%fésatt%?w gbiby 8 spqopds. pcR
(35 cycles) 95C/ 2 seconds (20C sec) V\D 2004/ 044247
PCT/ 1 B2003/ 005312 20 58C / 8 seconds (20C/sec) 72C/
16 secondes (20C/sec) The emtted fluorescence is
measured at the end of the 8 seconds. WO 2004/ 044247
PCT/ 1 B2003/ 005312 21



CLAIM5 5 1. A nethod and kit for determ ning the
presence of bacteria or fungus-yeast ribonucleic acid
W@ RMAp442m7 a sanpl e suspected of contai ni ng sai BCT/IB2003/005312
bacteria and/or fungus, wherein said pol ynucl eoti de

conprises a selected target region, said nethod
conprising: 10 (a) extract bacteria or fungus-yeast

ri bonucleic acid (RNA) fromthe sanple up to 1000 n
by centrifiltration on nmenbranes and /or DEAE resin
followi ng by incubation wth e. (b) incubating
the bacteria or fungus-yeast ribonucleic acid (RNA)
with a 15 thernostable enzyne with RNA-dependent
Reverse Transcriptase activity and with DNA-dependent
Pol ynerase activity, allow ng the conmbination of RT
and PCR in a single-tube reagismmssuch as Tth DNA
pol ynmerase, and pol ynucl eotide priners with a

nucl eoti de sequence sel ected fromthe group consisting
of 20' Seq I D No 2 TGCGGGACTTAACCCAACA [pri ner
reverse] Seq |ID No 4 TTACCCCACCTACTAGCTAAT [ pri nmer

reyer geJA nfflibd Bhd\dit6fof TSCHOTGET THRCHEMACT f[ ipcieneror fungus-yeast
reverse Seq I.D No TAT TTAAGCAGACA. [ prirer . .

rever §'é]]>nu0§éfq agigh (R GUWM@M '%P?aifgga"ter faand/or
rever €Lid $ORAhddcRaS c¥hibGdas @lskieMkd target region, said method
hybrlgﬁ%%tlofga? ! g go ynuclgot$dest§ t he areeties

ri boneehpadingle target regi on and Reverse Transcri ptase
activity of said DNA polynerise for cDNA synthesis;
and WD 2004/ 044247 PCT/|1B2003/005312 22 (c) anplified

t h@ c @gbéctlfa&rlﬁ@fériﬁ Qr Furbat-SakalbsubRritedcidRIPA) VORI the 8ample up to
Chai n 'Reacti on
1000 ml by centrifiltration on membranes and /or DEAE resin following by

incubation with DNAse.

(b) incubating the bacteria or fungus-yeast ribonucleic acid (RNA) with a
15 thermostable enzyme with RNA-dependent Reverse Transcriptase activity and with
DNA-dependent Polymerase activity, allowing the combination of RT and PCR in a
single-tube reaction, such as Tth DNA polymerase, and polynucleotide primers with

a nucleotide sequence selected from the group consisting of

200 SeqIDNo2 TGCGGGACTTAACCCAACA [primer reverse]
SeqIDNo4 TTACCCCACCTACTAGCTAAT [primer reverse]
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT [primer reverse]
SeqIDNo 8 CGTTATCGCAATTAAGCAGACA - [primer reverse]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]

25

under conditions which allow hybridization of the polynucleotide to the
ribonucleotide target region and Reverse Transcriptase activity of said DNA

polymerase for cDNA synthesis; and



wi th said DNA pol ynerase and pol ynucl eotide priners
and probes with a nucleotide sequence selected from

WO b@4@uwp consisting of 5 Seq ID No 1 PCT/IB2003/005312
TGGAGCATGTGGITTAATTCGA [priner forward] Seq ID No 2
TGCGGGACTTAACCCAACA [primer reverse] Seq ID No 3
AGAGTTTGATCATGECTCAGA [primer forward] ' Seq ID No 4
TTACCCCACCTACTAGCTAAT [priner reverse] Seq ID No 5
GYGGAGCATGTGGYTTAATTCG [prinmer forward] 10 Seq ID No 6
TTGCCCTCGITRCGEGACTT [primer revehse] Seq ID No 7
GGGAAACTCACCAGGTCCA [prinmer forward] Seq ID No 8
CGTTATCGCAATTAAGCAGACA [prinmer reverse] Seq ID No 9
GGTAACGCGEGGAATWAGGGTTC [primer forward] Seq ID No 10
TTGGGTAATTTGCGCGCCTG [prinmer reverse] 15 Seq ID No 11
TGCAT QoY fnpiiziGReXDNES Gorhpdabe détectmbie ¢Hvel tSelbplj/@arm (ifain Reaction
GAGTGGECGEGACGEGTGAGTAA [ prope f or war I\E)
ACAGGW@T%&%@W@@F%? PP R BFEP d pr@&ﬁs ?‘Tﬂ ) efzwﬂh a nucleotide

TCAGCT A feliphsndiaipapd] Seq 1D No 19
AT IR cre | er A 0 Seq 1D No 16

TCAGCTRGNBTNGT G%M’GTAFW@&‘& FT@’KA\HF@H}A Seq ID N(Bprmrrer forward]

TR |5, Ofdtee

SEANGEHETT PGATEANTTORTCAGAS 2. The mpjdiget forward]

and kit of claim1, wherein the cDNA target sequence

synt he$¢qs@dN‘b9 TROGGEAGERASTAGHTAAT acti vi ty ofPrimes reverse]

enzynme I| by the
DNA- depe lg)eN gf% rr%‘ggs e%g%'];(?(\:}??ﬁk/&m pol ymer &psrgn ?rri;‘orward]
theo saml I!DJN@6b)T’Im}t$TC©TTEGGCEIAE(§FT eal time RT{pMdkr reverse]

SeqIDNo 7 GGGAAACTCACCAGGTCCA [primer forward]
SeqID No 8 CGTTATCGCAATTAAGCAGACA [primer reverse] .
Seq IDNo 9 GGTAACGGGGAATWAGGGTTC [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]
15 SeqID No 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward]
Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
Seq ID No 15 ACAGGTGCTGCATGGCTGTC [probe forward]
20 SeqID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]
Seq ID No 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]
Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward] '

25 2. The method and kit of claim 1, wherein the cDNA target sequence synthetised by
Reverse Transcriptase activity of the enzyme like Tth polymerase is amplified by the
DNA-dependent Polymerase activity of DNA polymerase in the same tube by means
of one step real time RT-PCR.



WD 2004/ 044247 PCT/ | B2003/ 005312 23 3. The method and

kit of claiml and 2, wherein the conposition for
waleddotd2ny bacteria conprising a pol ynucl eot i PET/1B2003/005312

prinmers and a probe consisting of the sequence Seq ID

No 1 TGGAGCATGTGGITTAATTCGA [primer forward] 5 Seq ID

No 2 TGCGGGACTTAACCCAACA [primnmer reverse] Seq ID No

11 TGCATGGYTGICGICAGCTCGIG [ probe forward] 4. The

met hod and kit of claim1 and 2, wherein the

conposition for detecting bactegga conprising a

pol ynucl eoti de priners and a probe consisting of the

sequence 10 Seq ID No 3 AGAGITTGATCATGGCTCAGA [ pri mer

forward] Seq I D No 4 TTACCCCACCTACTAGCTAAT [ pri mer

reverse] Seq ID No 12 GAGTGGCGGACGGEGTGAGTAA [ pr obe ‘

f or war3l] THe. méihed rmd kidomtldink i1t adf 2,cWvhérein tharomgosition for detecting

wherein the conposition for detectin 15 bacteri a

conpr i RECisHa SOrBRISR AP B BClsatiqs prims s angagPrabe foggting of the sequence

consi s¢d t I :
GYGGA%&?%F@GG% %@?@%ﬁ?’gﬁ‘gﬁq ARG Seq | D [t forward]
TTGCCCRGED TRCECEECTLGACTIAA GG AAGA] Seq | D No[ptBner reverse]

ACAGGT, T q IDNo 14
T@@@%@wg{ﬁﬁéﬁmﬁ%‘ﬁgo Seq | Dﬂﬂ%belfé"rward]
ACAGGTGCTGCATGECTGIC [ probe forward] Seq ID No 16 -
TCAGCTCGTGTTGTGAAATGT T t[2pr.obe forward] 6. The mnethod i
and ki4 Bfe wethpdnand &iidof2claih drandn2,t Weerein iy spmpesitidnofor detecting
det ect;ing . fun - yea 1.5 1 po ucl [

or 1 mor G0 AR Tl SR SEORIE o, At AR e geavence

| DINO g ESBAACACACTAGRTCOBA TPIGOTAGAT war d]  Sefprin®r forward]

No 8 CGITATCGCAATTAAGCAGACA &%r imer reverse]j .
SeqID No4 TTACCCCACCTACTAGCTAAT [primer reverse]

Seq ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]

5. The method and kit of claim 1 and 2, wherein the composition for detecting

15  bacteria comprising a polynucleotide primers and a probe consisting of the sequence

SeqIDNo5 GYGGAGCATGTGGYTTAATTCG [primer forward]
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT [primer reverse]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward]
Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
20 SeqID No 15 ACAGGTGCTGCATGGCTGTC [probe forward]
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]

6. The method and kit of claim 1 and 2, wherein the composition for detecting

fungus-yeast comprising a polynucleotide primers and a probe consisting of the
25 sequence

SeqIDNo7 GGGAAACTCACCAGGTCCA [primer forward]

SeqIDNo8 CGTTATCGCAATTAAGCAGACA [primer reverse]

Seq ID No 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]



Seq 1D No 17 AGGATTGACAGATTGAGAGCTCTT [ pr obe forward]

WO 2004/ 044247 PCT/ |1 B2003/ 005312 24 7. The method and
whao40842¢7T ai m 1 and 2, wherein the conpositi onP€DIB2003/005312

detecting fungus-yeast conprising a polynucl eotide

prinmers and a probe consisting of the sequence 5 Seq

I D No 9 GGTAACGGGGAATWAGGGTTC [prinmer forward] Seq ID

No 10 TTGGGTAATTTGCGCGCCTG [priner reverse] Seq ID No

18 CGGAGAGGGAGCCTGAGAA [probe forward] Seq ID No 19

CGGCTACCACATCCAAGGAA [ probe forwgpd] 10 8. The nethod

and kit of one of clains 1 to 6, wherein the preferred

conmbi nation of prinmers and probes used for detection

all bacteria and/or fungus-yeast consisting of the

sequence : Seq ID No 1+ Seq ID No 2 +Seq ID No 11 or

15 Sedq.|'MheNaetBdd 284 kitDoN\elaith +Sed 2, D)vlﬁ@eiﬁﬁhe @Dmfﬁ&d]tianfor detecting

No 5+ Seq ID No 6 +Seq ID No 13 + Seq

ID No fmuwé%ﬁt mnpﬂﬁng_@ Belynustpotid Pfl@eﬁoa L2 ggabei B)fﬁiﬁtmg of the

8 +Seasejllg or Seq ID No 9+ Seq I D No 10 +Seq ID

No 18 quDN019 or Seq ID No 1+ Seq ID No 2 +Seq

| DsNo Skf; ID Nee®| GOTMATEGSEAATWNG@EFReq | D No  [primer forward]

Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse}
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]
Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward]

10 8. The method and kit of one of claims 1 to 6, wherein the preferred combination of
primers and probes used for detection all bacteria and/or fungus-yeast consisting of
the sequence :

Seq ID No 1+ Seq ID No 2 +Seq ID No 11
or

15  Seq ID No 3+ Seq ID No 4 +Seq ID No 12
or
Seq ID No 5+ Seq ID No 6 +Seq ID No 13 + Seq ID No 14 + Seq ID No 15 +Seq ID
No 16
or

20  SeqID No 7+ Seq ID No 8 +Seq ID No 17
or
Seq ID No 9+ Seq ID No 10 +Seq ID No 18 + Seq ID No 19
or
Seq ID No 1+ Seq ID No 2 +Seq ID No 11 + Seq ID No 7+ Seq ID No 8 +Seq ID No

25 17
or
Seq ID No 3+ Seq ID No 4 +Seq ID No 12 + Seq ID No 7+ Seq ID No § +Seq ID No
17



25 17 or Seq ID No 3+ Seq ID No 4 +Seq ID No 12 + Seq

IDNo 7+ Seq ID No 8 +Seq ID No 17 WD 2004/ 044247
wEAALB2@D3/ 005312 25 or Seq | D No 5+ Seq | DPQUDIER003/005312

+Seq ID No 13 + Seq ID No 14 + Seq ID No 15 +Seq ID

No 16 + Seq | D No 9+Segl D No 10 +Seq | D No 18 +Segl DNo

19 5 9. The nethod and kit of one of clains 1 to 8§,

wherei n the pol ynucleotide priners and probes are

natural nucleic acid or Peptide Nucleic Acid (PNA)

which can hybridize to nucleic gacid (DNA and RNA).

10. The nmethod and kit of one of clainms I to 9, and

al so quantified this RNA for a 1o conparison wth

quantified external standard RNA from by exenple

Eschefi chia coli and Candida spp.

Seq ID No 5+ Seq ID No 6 +Seq ID No 13 + Seq ID No 14+ Seq ID No 15 +Seq ID

No 16 + Seq ID No 9+ Seq ID No 10 +Seq ID No 18 + Seq ID No 19

5 9. The method and kit of one of claims 1 to 8, wherein the polynucleotide primers
and probes are natural nucleic acid or Peptide Nucleic Acid (PNA) which can

hybridize to nucleic acid (DNA and RNA).

10. The method and kit of one of claims 1 to 9, and also quantified this RNA for a
10 comparison with quantified external standard RNA from by exemple Escherichia

coli and Candida spp.



