WO 2004/ 044247 PCT/ |1 B2003/ 005312 11 One step real -tinme
RT PCR kits for the universal detection of organisns.

w Boosjorgyst ri al products TECHNI CAL FIELD 5 T?@Tanumynwelz

i nvention pertains to the field of nethods and
reagents for .detecting bacteria and fungus-yeast
found in pharmaceutical, cosnetic and non clinical

~sanples. Mre specifically, the present invention

relates to a.sanple preparation, prinmer sets, probe.
sets and nmet hods for one step real-tine RT PCR kits
for the universal detection 10 of alive bacteria and’
fungus-yeast. in sterile or non steri e industrial

L product One stSeal-ila RT2HCI Rits for dRAGKERMMRtdFon. bﬁvrvamsms in

I NVENTI ON'15 The use of specific polynucleotide
sequences or Peptide Nucl endustripkpredueisi ners ‘and/ or -
probes for the recognition of contam nant and
i.nfectious agents is becoming a valuable alternative
to pr TEKEAKCAL GYODDO requi renents assays, visible
(colony) growth features, m croscopic norphol ogy,
stai ni ng reactions, and bi ocheni cal characteristics.
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in hybrl di zati on 25 procedures to detect.the target

nlécl eq‘fcﬁ]léi@ ibecteimarshagusisask én sterde as say sterle ipdwtrialiproduct in less

greater S|t|V|ty and specificity than known DNA
hybr i |za on assays; hybridization procedures which
require the use of a conplenentary probe are WO
2004/ 044247 - PCT/ | B2003/ 005312 eneral | y dependent
upon BHeKGROVIE: OB TH} IVENTEIO ﬁrganisnland_are,

-therefore, wunsuitable for rapid analysis: These -

probes are useful in hybridizing to RNA anplified by
tike Féeanssef 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 gi"owth requirements aésays visible (colony)
) growth features mlcroscoplc morphoiogy, stalmng reactions, and blochemlcal "
characterlstlcs Most of the time these technologles are too slow for a real used in

20 mdustrlal controls

For example, PCT publication W084/02721; published Jul. 19, 1984 describes the-
use of nucle:c acid probes compiementa:y 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 speciﬁoity than known DNA hybridization aseays;

‘hybridization procedures which require the use of a complementary 'otob_e are
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“are incorporated herein.

. .product

TranScriptase Pol ynerase Chain Reaction (RT PCR).
RT PCR is a powerful 5 ribonucleic acid anplification
that can be used for the detectlon

2¥§ﬁgf ri bonucl eotide acid targets fron1bac{er 3k9in2

and/or from fungus-yeast whose in vitro cultlvatlon

is difficult or lengthy. RT PCR requires the presence

of [iving specimens for detection. In its sinplest

foml, RT PCRis" an in.vitro nethod for the enzymatic

synt hesi s of specific cDNA sequesces. Using one -

- oligonucteotide priners to that hybridize to RNA

strand and flank' the region of interest in the target
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" the sane sensitivity as-culture would

si gniif thedeta-glohin @raershichols gelaisdrte @m\leycellsaemrrmtf’mﬂdset al., 1985,
20 supra) and the human 1mmunodeﬁclency virus (HIV) RNA (Byme 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 indusiry, 2 rapid and accurate detection is

25 required. Bacterial and fungus-yeast detection have tfaditionally been accomplished

‘by pure culture isolation, followed by identification procedures that make use.of

knowledge of specimen soﬁrce, growth requirements, 'visible' (colony) growth



SUMVARY OF THE | NVENTI ON Di scl osed herein are nethods
and reagents for the rapid detection of bacteria and
fungus-yeast in sterile and non sterile product in

| ess than 24 hours. In aprefened enbodi nent, a target
region froma one-step Reverse Transcriptase :
Pol ynmeri se Chain Reaction of RNA and the resultant
anplifiedDNA is treated with grobes whi ch can
hybridize to the anplified DNA“of bacteria or
frwgus-yeast but not other organisnms (mammali an,
~plant,_insects...) or virus. According to one aspect

of 't hd*Jredaiosopi; Bembelegy. stining reastiqss,end bledliemicalet hod
for deigtgigaing the presence of bacteria or
fungus-yeast ribonucleic acid (RNA) in a sanple
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provi dsipdfiastanproenwit Gler Aeesats dsQl h@hddgst ed or which is

suspected of containing bacteria or fungus-yeast
nbonucl ei ¢ aci'd (RNA); (b) incubating the bacteria or

fmgmyﬁmm' nd (RNA) with
at hernost abl e enzyne. wt %—dgxndant Rever se

Transcriptase activity and with DNA-d ent Pol yner"

act i Pisclpsainereinaly Adtb@ohl feRits TS asl8 tecRBEbE 005,
whi cgmalluhovy ghe Reverse Transai ptase activity of said
t ber nDSt &bT & 8n2 §iete e nansierilspsqduet inlopahanr2d kpehe
nbonycl eoti det arget regi on, and anplification of the
c ?Wﬁ@@@gﬁﬂ% Oﬂmggmlﬂfﬁmme
Reac tpoReibel(haim Resbtibhor i ; -
pol yrre??lsegct ivityofthet érfag%‘thg egﬁt%%erq%f‘%uc eg?th
i depPobesrvdichsathybudizetotiecplifed DNA afifpicicfii edingibYeast but
byhybri di ion With qne or nore prope

pol yﬁ%ﬁgﬁfwmﬁﬂm"f%Wnd (c) are
perfammﬂa&mﬂﬂm%vﬁ&&m%ﬁgn HERORRE

can $e a. thernostabl e enzyne with RNA- ent

Reve Hepepmpe alhactaia onfimgys yeast iwiubleDhsd RFANient
it Rpe Bl bt bl S il o B Pt s,
f astromadedit ycid BN comprises AetocRil tPurebicn) Bidached i a.,
fu n%%p east . _
v (@) pmvidingasamplewhichneedswbemwdorvvtﬁchis&lspectedof
~ containing bacteria or fungus-yeast ribonucleic acid (RNA);
: ()  incubating the bactesia or fangus-yeast ribonucleic acid (RNA) with
a thermiostable enzyme with RNA-dependent Reverse Transcriptase activity and with
- DNA-dependent Polymerase activity and polynicleotide primers underconditions
which allow the Reverse Transcriptase activity of said thermostable enzyme to
- synthesise DNA from the ribonuclootide target region, and amplification of ho
cDNAs formed to a detectable level by Polymerase Chain Reaction with said DNA
polymerase activity of the thermostable enzyme and polynucleotide primers; and
()  detecting the amplified cDNAs by hybridisation with one or more

probe polynucieotide;

(d)  wherein steps (b) and (c) are performed simultaneously.



Usi ng one-step Real -time Reverse Transcri ptase

Pol yneri se Chain Reaction, the nethod disclosed may
enabl e the user to performa rapid RT-PCR and

simul taneously detect and quantify the presence of
RNA from bacteria and/or fungus-yeast by nonitoring
fluorescence during real tine polynease chain reaction
anplification with any risk of fal se positive due to
openi ng tube between RT and PER and fi otnpossiible PCR
product environnental contam nation due to precedent

o anet FEPMNpERGG e %@%Eéﬁfﬂlqa%%r@%% PN opisdrg Rovese

pr OVTﬁbﬂﬂmﬁn&'aEuvﬁ bnd \giﬁhglqm etft gﬁ WQW the
bacterla or f;&ggé yeast ribonuc acl

s anpambing P@mea@e@sm@obmﬂmmammmof
Thng ﬁgg’ t nost abl e enzynme with
RNA-depen &%%kﬁl everse %p&%g% ase activity and with
DNA- Usipgsond etep REdHtipeReag s nﬁﬁscnptatsyrolﬁbém@ @i R@h{ﬁ@h itigbe

Dol T3 SSPRALA Wt b o R SR S Baetfp ancousty
Revi®festund ﬁ@dﬁﬁ%&h résOiite dF RNm}oﬁmaadnzf /B BmQPreast by monitoring
consj sting eq I D No 2 TGCGGGACTTAA CA

[pnﬂﬁﬁﬂ$@v Nﬂ@mdgmqpﬂmmwwaﬂmmnuajy,f

 pr 8o PRYEE 48] oltel Belindet PRk S Prn e loRoR

[ pr iproginet evironsertal c@tanihdfolducitd prebedeaibamPRAChSA et Ithe
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(b)  polynucleotide primers comprising:
@ a polynucleotide primer or polynucleotide primers for
synthesising ¢cDNA by Reverse Transcription are selected from group consisting
' of::

SeqIDNo2 TGCGGGACTTAACCCAACA {primer reverse]
SeqIDNo4 TTACCCCACCTACTAGCTAAT °  [primer reverse]
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT [primer reverse]

SeqIDNa8 CGTTATCGCAATTAAGCAGACA [primer reverse]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse)



Seq 1D No 6 TTGCGCTCGITRCGGGACTT [primer reverse] Seq

I D No. 7 GGGAAACr CACCAGGTCCA [prinmer forward] Seq ID

No 8 CGITATCGCAATTAAGCAGACA [primer reverse] Seq 1D

No 9 GGTAACGGGGAATWAGGGTTC [%i mer forward] Seq ID No

10 TTGGGTAATTTGCGCGCCTG [prifer reverse] and (iii) a

pol ynucl eoti de probe or polynucl eoti de probes for

detecting the anplified cDNAs is/are selected from

the group consisting of Seq ID No 11

TGCATGGYTGICGT CAQE]’ iR gptidd erifiersvar dinpliSéne EIDNMO b Polymerase

GAGT %%‘8 tgor war d Seq | D No. 13
ACAGGTGST é‘?é BT FIFR No 14
TCAGCTCGTGTCGTGAGATGIT [ pr obe fmvvard] Seq I D No 15

ACAGGT GCATGGECTGIC [ probe forvvard ID No 16
TCAGCT%;&#’@ ‘i"rg JFl'ffGASeq | prmesr fareard]
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Real - t iggR iRRseT SGG@%D?@PCRCQRGGE@CWEV ase, er forward]

Reaction, the invention enable the user to erforma

rapi d S BrNo&n &@T%TCMM@GAGM and [giregrirevopse]
the pr ﬂfﬁ of g.fl{:or fupgus: e SR
P

by m)nl oring” f uorescence‘e‘gurl time
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10 of false positive due to opening tube between RT

and Pcﬂ nd from possi ble PCR product enyironnental

cont ani nati on dg) 4 BoRERISMRE HrodERY iphiyRAdlédiile probes for detecting

reactions.
the amplified cDNAs is/are selected from the group consisting of:

Seq ID No 11 TGCATGGYTGTCGTCAGCTCGTG  [probe forward)

Seg ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]
Seq ID No 13 ACAGGTGGTGCATGGTTGTC [probe forward}
. 8eqID No 14 TCAGCTCGTGTCGTGAGATGTT fprobe forward]

' SeqID No 15 ACAGGTGCTGCATGGCTGTC [probe forward] -
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]
SeqID No 17 AGGATTGACAGATTGAGAGCTCTT  [probe forward]
SeqID No 18 CGGAGAGGGAGCCTGAGAA [probe forward]

Seq D No 19 CGGCTACCACATCCAAGGAA [probe forward]



The basic RT PCR process is carried out as follows. A
sanpl e is provided-which heeds to be tested or which

IS S ected of contain a. 15 partlcular ri bonucl ei.c
wa 3L

ence of interest, the "target sequeREEFIB2GHYSIIZ
ri‘bonucl ei c aci'd cont ai ned in the sanple may be first
reverse transcribed into cDNA (using enzyne |ike Tth

'DNA pol ynerase as purified enzynme and a

ol i gonucl eotide or PNA ), and then denatured; using
physi.cal means, which are known. to those of skill -in-
the art. A preferred. physical medns for strand _
separation involves heating the 20 nucleic acid until|

it is ﬁgﬁkﬁtel >99O denat ured. ‘Met hods for the

ampl i f (ﬁm TON@F SHE INGEN IOV nost &bl e ‘DNA

pol yner ase are. de_scrl bed in PCT/US90/07641, filed :

Dec. 21, 1990, and incorporated herein by reference.

The deFhet methotsDifahs presant inveritiont th@nenable WeRingidation dffige presence of

same tube W tﬁ?ﬁ/@e selected 25 oli gonucl eoti de
pri mer 2oy A eSS MOFE @Bl thamp frshnolagiegivithanipr art detection

whisch igapddse the binding of the priners to the singl e
DNA. strands. As known in-the art, the priners " are’
sel ectllingsonerdign Reddime Reveapi 'DmanqmpMa Bolgmarkenglisin Reaction, the

R L I ST M

i ts V\QUatRiBA A frddehc 6T /RNBR QR @9add2 antﬁorcﬁiﬂ'ﬁl g?sﬂebly monitoring

serves as a tenplate for the extension of
pr i mefuerEsoppes| diriag reabfiimie palymendsaichnin feackivhi aneiifiasiog with any risk
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the agedtet feﬁwvzrqnﬂienﬂﬁmm@ﬁﬁﬂaﬁﬁn dddw p&?&@tﬁht &ﬂﬂﬂkﬁtwﬂfreéchgns

pri nme WA depend .on many factors, including
t enpe W@R%%GR@@W it periegrouhes follows. use of “the

"~ method. Preferred oligonucleotide primers for. use in.

the present invention are selected from the group

' con3|$tsamgleaﬁ pididsdovhidh iMadsl toTECRSEADERHEGHT TY ARFEEE of contam a -

ri mer.. f I,D No 2 TGOGGGACTTAACCCAACA
[%r. e P g‘?ﬂ“"‘e@e G'f‘ DSqREEnse ACIAGTETFEiAThA T GiEget Civgnence.” The

[pri rfﬂfonﬁ&éx%&i@]contgﬁgd h%é\ﬁm%IeTJWéQ%&%E into cDNA

[primer reverse
(using enzyme Iike Tth DNA po]ymerasc as punﬁed enzyme and a ohgonucleotlde or

PNA ), and then denatured; using physwal means, whlch are known to those of skill |
1_n the art. A preferred physmal means for strand separation involves heating the
20 nucleic acid until it is cbmplete’ly (>99%) denatured. Methods for the ampiif cation
of RNA targets using a thermostable DNA polymerase are described - m
'PCT/U890/07641 filed Dec. 21, 1990 and mcorporated herem by reference

The dénatured- DNA strands are then incubated in the s.éme 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 13 separated from its



Seq I D No 5 GYGGAGCATGIGGYTTAATTCG [ priner forward] .
15.Seq I D No 6. TTGCGCTCGITRCGGGACTT [ pri mer reverse]
woesiihR2No 7 GGGAAACTCACCAGGTCCA [ pri ner f or wecriB20Bags312
ID No 8 CGTTATCGCAATTAAGCAGACA [prinmer reverse] Seq

| D No 9 GGTAACGGGGAATWAGGGTTC [ pri mer forward] Seq ID

- No 10 TTGGGTAATTTGCGCGCCTG [ pri mer reverse] ‘

Uni versal code : Y= (CT), R=(AQG, = (A/f)
Tenpl at e- dependent extensi on of the ollgonucleotlde
“priner(s) is then catalyzed by ghe polynerizing agent
(-in‘the presence of adequate ampunts of the four 25
deoxyri bonucl eosi de tri phosphates. (dATP, . dGTP, dCTP,

.and dIJrﬁ’]Meﬁ%nt,aE@JJ@%)a tehnPlaf fo£ Bt éx%si@ﬁ’dﬂf% WRECHihé to yield a
'con‘prrsed of the appropriate salts, nmetal cations, and
pH bcﬁﬂnileatmgnrsqfsip pad lmﬂgoom 044247 PCT/ 1 B20 03/00 53

The r od t hesi r |
ol e eBiRBBitE Refftieh Bty Bintfi de St Sension products in
Pri nethegtRnG mhébge%ﬂﬁfr polyiictiationC Thidexachengthrogahe primers will
sequence. These products, in turn, serve as- tenplates -

fo? aftpenden meph ks, rl@brdrrtgattsmmramrensqur@ of dhcoprimergmd gise of the
of rephi.gati-on, the priner extension strand of the
first'cycle is anneal ed. vvith its 5 conpl ementary

primer; synthesi's yields a "short" product which is

boun on baoth  the 5 -and_ the 3'-ends b

| sequg]?\‘&‘@ge@r" ligopaplpotids Rpimerelit use indpropreert ﬁvgfrt@g a5 sellected from
denatﬂ,]gg,t RonsRihdBF anneal i ng, and extension resul t

in the nentl al accumrulation of the target region

def i nieg IDWG heTEOAGEATGBAETTEARRTCOMC| es ar e fpuimerdorward]

achle desi.r ynucle oti de

cont 'Lﬁg\? q%e’?ﬁgp%fﬁ@%gﬂé fcleic acid. ThEmggeverse]
desi rq (BRIt AG&)GW(YAT@@FGG@T@AUW m ned by - {h&mer forward]
function which the product 'i? énucl eotide is to

ser vegeqmé\]@tRTﬁéCﬁﬁﬁiﬁq@Tyf& Tin-a fashi dprimer reverse]

ot 2R s WETAAERGISOT TGS (e R bk forvert)

r gactgeqmDiNG £arTHEACTUGTIRCHGGAL DAL ed pr oces §primer reverse]

SeqIDNo7 GGGAAACTCACCAGGTCCA . [primer forward]

' SeqIDNo§ CGTTATCGCAATTAAGCAGACA  [primer reverse]
SeqID No 9 - GGTAACGGGGAATWAGGGTTC _ [primer forward]
Séq ID No 10 TTGGGTAA'ITTGCGCGCCTG - [primer reverse] -

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

- Template-dependent exte'n‘siorl’of the oligonucleoﬁde primer(s) is then catalyzed by

_ the polymerizincv agent { in the p-resence of adequate amounts of the four
25 deoxynbonucleomde trrphosphates (dATP, dGTP, dCTP and dTTP) or analogs) ina
reaction medium which I is compnsed of the appropnate salts metal cations, and pH_ _

buffering system.



- Wocheniagnostics (LigthCycler), Cepheid (Smay

T2

which utilizes a thernostable enzyme |ike Tth. The
types of machi nes used are conmercially available from

Cycler, .GeneXpert), BioRad.(lcycler), C‘orbettCIFQBZ"('”?"“'O"312
Research (Rotor-Gene)... and nost suitable equi pnent

devel oped for real tinme PCR' assays.and conmercia

use. Those skilled in the art will also be aware of

the problens of contamination of a PCR - by the

.nucleic acid from bacteria previously present ‘in
mater used for buffer and 25 resulting in non
specific anplification. Methods to reduce these

pr obl eMe pﬁfcﬁc@%@ﬂie@?@%;%nﬁgﬂs#upga ﬁ‘%& ate filtration

systems to avoid DNA Scepsistng of the template strands
hi gher 20 H1§ ProEr bptensidn sm&&g&ﬂibﬁ inefRW thetatsbs e@%ng’ecﬁahese products

reacti V. essed before using.
2004/ 0 45&‘3 S%E"F/afg%ldg ﬂ%herromcbfrrgplanpmn fin ¢rtse@md round of

by PCRyeptibtiohatige 0 s e ect ed
d| rect Ig?;@: hybr?gﬁglla%é?lg%#% tkagﬁ ptng% P[ﬁ'b §1d$ @brepled  with its

ey apimes syishésts yiéldsha tshert't Go8R% whgGy! %U?iﬁed on both

under a1k gh,, st cy.to low stringency hybridizatio
and washi n&gﬁj tg%gge%?f ghgnmgr BIEpeEs O&ﬂ@“topmp@mem Repeated cycles of

. | abel el¢namitation@iinierdhRafid, %&1 LASHh '?%H fhglpéponieﬁcagﬁ@umulatmn

fl uorescei ns and_ derivated syst-ens.

- enbodiMret Hracheegiandafingd by theipeiness. anf'ﬂleﬁet:ﬁﬁﬂ af¥in b hichieve the

for WesikatHk sence. of bacteria or
fungus- S;east Jﬂng 801 cg’gé ﬂqeﬁarget 5&giam o€ nucleic acid. The

'sd§pedﬁ%mdaﬁnmmnﬁrﬁh}'mﬂ*ﬂ a%ﬂhg d@l@ﬁﬁiﬁéd g}éq s'g{Cte“E: gvgncﬁ the product

mherel sai nucl eotide conpris

'targePoP"é'ﬂ;kiﬁ’Hflgégézaerﬁ%t hod conprising: (a) extract

bacteria or fungus-yeast ribonucleic acid (RNA) from
the sample up to 15 1000 m by centrifiltration on

. nmenbr Beeg CRnuethod DEAETsRBH fn ofabied MielYall bR BB are added

i ncubating the bacteria or

Wt h ?}?
fungus- yeasf’ E)'b?ﬂf"(ﬁteé’rc acid (RNA) with a

t ber rin st pblegre@ BreBR, i HT RN %g@c?{‘de”t rse

ranseri ot s et <, vy and Wi 1S catrle ou as an automated process
which utilizes a thermostable enzyme like Tth.

The types of machines used are commercially avallable ﬁ"om Roche Diagnostics
(LlothCycler), Cepheld (Smart Cycler, GeneXpert), BioRad (Icycler), Corbett

~ Research (Rotor—Gene) and most suitable equ;pment developed for real time PCR'
assays and commercxa[ use.

Those skllled in the art will also be aware of the problems of contammatlon of aPCR- '.
by the nuclelc acid from bacteria previously present in water. used for buffer and
zs‘ resultmg in non speclf Ic amphﬁcatlon Methods to reduce these problems are

provnded by usmg adequate fi Itratmn systems to avoid DNA strand frapments witha

_size higher than 100 bp ‘All reagents used in the RT PCR reactmn have to be
processed before using. )



20 DNA- dependent Pol ynerase activity; allowing the
conbi nation of RT and PCR in a single-tube reaction,
Jth DNA pol ynerase or an enzyne |iKke

Wég yﬁeﬂr&%e and pol ynuel eotide prinmers with g%%mmu
nucl eoti de sequence selected fromthe group
consisting of Seq ID No 2 TGCGGGACTTAACCCAACA [ pri nmer
reverse] -25 Seq I D No 4 TTACCCCACCTACTAGCTAAT [pri ner
.reverse] Seq ID No 6 TTGCGCTCGTTRCGGGACTT [ pri mer
reverse] Seq D No 8 CGITAT T TAAGCAGACA [ pri mer
reverse] - Seq 1D No 10 TTGGGTAATTTGCGCGCCTG | pri mer.
reverse] WO 2004/044247 PCT/02003/005312 8 under

condi th i di zation

o R Rl ' B e B i e s e ety by
and Rewbridigaflonamgcs p@b@ﬁﬂyﬁﬁfebﬁdet%lm folll€a ﬁﬁblﬁ h%brld with the target
pol yner ase,” or enzyne || Tth, for cDNA synt

and 5 S(’%”)e“‘éfirmnﬁ?f atghy ﬁ@nmsf,o flownetdingancn Eddahéxzttainl end washmg
I'evel BysiRolymerase Chain Reaction with said

pol ynmerase enzyme like Ttlt DNA pol ymerase and

polynucl eotide prinmers | and probes with a nucl eot i de

seque$@&sel ect ed fromthe group consisting of Seq.lD
iabp

BISHHT ARbriedGRIthp poveadiondtivea lalipling Gysier@eqsuch as .
1D l\bﬂgog@m [primer reverse] Seq ID
No 3 AGAGITTGATCAT [prinmer forward] Seq ID No

4 " TTACCCCACCTACTAGCTAAT [pri mer reverse] Seq ID No. 5
WGGYTTAATT%? r fonvard Seq ID No 6
e; EY@IHiop] ¢ %esssq a| metpd 2nd kit for

3 W &&nwﬁf gﬁeﬁ%:ﬁr \éj - e%‘??@h&cll'\% ﬁ%d éRNA) in a

e Wﬂ‘aoﬁlmnmga rsafdo rbmteﬂe} axﬁ&}itl El[ﬁ;lgk}ﬁvﬁerem said
) | reverse :
e Pt ey bod oo

| (2) extract bacteria or fungus-yeast ribonﬁc]éié acid (RNA) from the sample up to
15 1000 ml by centmﬁltratlon on membranes and/or DEAE resin fol]owmcr by
mcubat;on with DNAse. .

s

. (b) .incli_bating the Bactéria -or fuﬁgus-yeast riBonuc_lcic ‘acid _'(_R_NA) ‘with a
thermostable énzyme with RNA-dependent Reverse Transcriptase activity and with
20  DNA-dependent Polymerase activity, allowiﬁg the combination of RT and PCR ina
singIe-tube-regc‘;tion, such as Tth DNA polymeraée or an enzyme like Tth DNA
polymerase, and polynucleotide primers with a nucleotide séqu'ence selected from the
- group consisting of

SeqIDNo2 TGCGGGACTTAACCCAACA  [primer reverse]

25 SéqIDNo4 TTACCCCACCTACTAGCTAAT [primer reverse]
SeqIDNo6 TTGCGCTCGTTRCGGGACTT - .  [primerreverse]
' Seq IDNo 8 CG’ITATCGCAATTAAGCAGACA [primer revcrse]' ‘

Seq 1D No 10 TTGGGTAATTTGCGCGCCTG R {primer reverse]



20 Seq I D No 12 GAGIGGCGGACGGGTGAGTAA [ probe forward]
Seq | DNo 13 ACAGGIGGTGCATGGITGIC [ probe forward] Seq
w(}%o 14 TCAGCTCGIGICGTGAGATGIT [ pr obe forvvard']_ 'Sezﬁ _
1&+4Y ACAGGTGCTGCATGGCTGTC [ probe f or war dPCTAR03/(85312
No 16 TCAGCTCGIGITGTGAAATGIT [probe forward] 25 Seq ID
No 17 AGGATTGACAGATTGAGAGCTCTT [ probe forward] Seq ID
No 18 CGGAGAGGGAGCCTGAGAA [ probe forward] Seq ID No .
19 CGGCTACCACATCCAAGGAA [ probe forward] WO 2004/ 044247

PCT/ 1 B20031005312 9 ..

The cDNA target sequence can

be synthetised by Reverse Transc¥iptase acti-vity of.
.Tth or an enzyne. like Tth and is anplified by the

DNA- dependent "Pol yner ase

activity of the DNA.

polynerise in the sane tube by means of one step real

time 5 e art J e CO ositio
s, B o PSR 15 SRR o e

for detectring

prl nenbomnidotaiepltzﬁ be el Shd NReveise! MAINSSPHEH CRY

GCATGTGGTTTAATTCGA [?PMrrer forward]
syndliesiss®ld 10 Seq IT)

[ TGOATGGYTGTCGTCAGCTCGTG [ probe forward]

the conposition for detecting bacteri a

N05 I

Al ternatively,

RACEeith fpi ¢

Sﬁgﬂ dfPthe said

' Con'pr(pbaapltﬁcﬂahwmlﬂjkeﬁim&éto @ddtdmbﬁ: I&&ﬂbﬁP&W@ﬁse Chain Reaction

COHSIS in

of t he sequence Se

OFPRERE QAT TS, Pkf‘rr“éﬁhcl?m\na}ya]emsq gndseqyrupleadesprimers

TTA
C%&@%W@ Rk DTS pE RNl o 9o LRl B
rmy 2eg D blo IprEGGAGébAmTGG'EI"MD@FAl ondf or dﬁirgﬁrlfétg;ard] :
ct ucl eotide priners an
A7r BT  ToGHBRACIA GEANRA 20 s0q 1 B Niprier rverse
GYGGSeCAT S6GOAGAGTTEE ATRA s Tesnar dl -
TTGCGCTCGITRCGGEGACTT [ prinmer reverse

15

~ SeqIDNo 10 TTGGGTAATI‘TGCGCGCCTG " [primer reverse] -
" SeqID No 11 TGCATG‘GYTGTCGTCAGCTCGTG o [pmbe forward]
20 "Seq ID No 12 GAGTGGCGGACGGGTGAGTAA  [probe forward]
Seq ID No 13 ACAGGTGGTGCATGGITGTC [probe forward]
~ SeqIDNG 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]
- SeqIDNo 15 ACAGGTGCTGCATGGCTGTC [probe forward]
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT | [probe forward]
25 SeqIDNo 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
~ SeqIDNo 18 CGGAGAGGGAGCCTGAGAA [probe forward]
{probe forward]

SeqIDNo4 TTACCCCACCTACTAGCTAAT
SeqIDNo5 GYGGAGCATGTGGYTTAATTCG
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT
SeqIDNo7 GGGAAACTCACCAGGTCCA
SeqIDNo 8 CGTTATCGCAATTAAGCAGACA’

" SeqIDNo 9 GGTAACGGGGAATWAGGG’ITC

Seq ID No 19 CGGCTACCACATCCAAGGAA

Seq | Brfhk?m' ?orward]

 [primer revcrse]
[pritaer forward]

[primer reverse]

* {primer forward]

[primer reverse]

" [primer forwatd]



Seq I D No 13 ACAGGTGGTGCATGGTITGIC [ probe forward] .= Seq
ID No 14 TCAGCTCGTGICGTGAGATGIT [probe forward] Seq '
- A5 ACAGGTGCTGCATGECTGIC [ probe forward <
W*’ g"‘k@”}g’ TCAGCTCGTGTTGTGAAATGIT [ probe f or wal*’&]?[ﬁ%@% 005312
2004/ 044247 PCT/ 1B2003/ 005312 10 The invention also '
- concerns the above nentioned nethod and kit -wherein
the conposition for detecting fungus-yeast conprises
a polynucleotide prinmers and a probe consisting of
the sequence Seq ID No 7 GGGAAACTCACCAGGICCA [ pri mer’
forward] 5 Seq ID No 3 CGTTATCC%AATTAAGCAGACA-[ pri nmer
reverse] Seq ID No 17 AGGATTGACAGATTGAGAGCTCTT [ prabe
forward] - _Alternatively, the conposition for detecting

fungudhy sRMNA taeaeh peayencecap bp pimibatisest briBevepnei Transsripinse activity of.
b i St - 1 he Sedt .10 Seq.|,.Q,No, 9
B 2 1000 5 1 6P e Mg Pt

TTGCGRANTY DEEEDBOCHGyinprasarinrthe e tite]by nivafs ¢fdnbietep 3eal time RT -
CGGAG& AGCCTGAGAA [ pr.obe forward] 'Seq ID No 19 ,
CGGCT CATCCAAGGAA [ probe forward] 15 The preferred

cogbi nation of priners and probes used for.detection

al |- bacteria and/or fungus yeast consists ofthe . : :
‘sequelloe pariBadprly thicothposBim for dgecBing BexpriaBofpridsh.a podynucleotide

. Seq ID-No 3+ Seq ID .. No 4 +Seq ID No 12 20 or Seq ID
- No 5+Pf§8?fsf“ﬂwg%e%>§§a“frg§¥ﬁhfsi H%%Seq ID No 14 + Seq - - .
[ - | D NosebIDMNeeH 1QGACAPGRGETIRAAPC 7+ Sed | pbResforward]
+Seq I D No 17 25 or . : : _
Seq ID'No 2 TGCGGGACTTAACCCAACA [primer reverse] -

10 SeqIDNo Il TGCATGGYTGTCGTCAGCTCGTG ~  [probe forward]

- Alternatively, the composition for detecting bacteria comprises a polynucleotide

primers and a probe consisting of the sequence

. SeqIDNo3 AGAGTTTGATCATGGCTCAGA . [primer forward]
15 SeqIDNo4 TTACCCCACCTACTAGCTAAT ‘ [primer reverse]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA . [probe forward)

Théin’ventibp may also be practiced with a composition for detecting bacteria which

comprises a polynucleotide primers and a probe consisting of the sequence

2 SeqIDNoS GYGGAGCATGIGGYTTAATTCG [primer forward]
| SeqIDNo6 TTGCGCTCGTTRCGGGACTT  [primer reverse]
' SeqID 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]



Seq ID No 9+ Seq ID No .10+Seq ID No 1 S + Seq | D No
of WD 2004/ 044247 PCT/ 1B2003/ 005312 11 Seq I D No
No 2 +Seq IDNo | | + Seq ID No 7+_.S

Wé 2"‘§%qf%Pm 17 or = Segl DNo3+Segl DNo4+Seg| D peifinhits bssn
N012+Segl DNo 7+Segl D No 8+SeglD No 5 '"17 or Seq ID
No5+Segl D -No6+Segl D No 13+ Segl DNo 14+Segl DNo. | S+Seq .
ID No 16+Segl D No9+Segl D No 10+Seq | D No 18+Seg| D No
19 10 As nentioned above, the pol ynucl eotide priners
~and pr.obes may be natural nucl eif acid or Peptide
Nucl ei ¢ Acid (PNA) which can hybq di ze to nucleic acid
( DNA and RNA). The RNA may al so be quantified and -
conpar wth qu ntlfledete nal standard RNAfrom

by exe |’é' igvealiof P ringeres Afe ccafiony pfod 1§1dB§91tM}erem the
of furdohes etk T, I

o T ohersaaee ke kb 9 SYORY oA i s
-0l i gorPiRbesonsistiog pfthbesjuénse use in the present

I nven group consi s ing f .
Seq | BI @%%T&QM@ [ probe for ?orward]
205 Sseg MNo Bo AFr AT CCRERAASTAATEAA [ probe [pnmcrreverse]
forward]_ Seq ID No 13 ACAGGTGGTGCCATGGITGIC [ p
f or waPe] ID Ned? M%TEGAWW@WGGTGK@TGTT [ b:t@jige’orward]
forward] - -Seq 1D No 15 ACAGGTGCTGCATGCECTGIC - [ probe
forward] Seq ID No 16 TCAGCTCGTGITGTGAAATGIT [ probe’ o

- for \NaAdQ)rnﬁBreﬁeqle lcbimplsitloh fﬁ%ﬁ%@lﬁ%@é@i@ﬁ@%-ﬁ polynucleotlde

[ p robe.for vvadr
: pmners and a probe consisting of the sequence

10 Seq A]D No9 GGTAACGGGGAATWAGGGTTC [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGECTG * [primer reverse]
- Seq ID No 18 CGGAGAGGGAGCCTGAGAA :  [probe forward]
Seq ID No 19 CGGCTACCACATCCAAGGAA ~ ~ [probe forward]

15 The preferred combination of primers and -probe.s_‘ used for detection all bacteria
and/or fungus-yeast consists of the sequence : |
Seq ID No I+ Seq ID No 2 +Seq ID No Tt
or | ' .‘ '
 SeqID No 3+ Seq ID No 4 +Seq ID No 12
20 or ' L
Seq ID No 5+ Seq ]DNo 6+Seq]DNo 13 +Seq D No 14+ Seq ID No 15 +Seq ID
No 16 | :
or
.Seq ID No 7+ Seq ID No 8 +Seq ID No 17.
5 or ' | | :
Seq ID No 9+ Seq ID'No 10+Seq ID No 18 + Seq IDNo 19 -

or



\\'&; o

Seq I D No 18 CGGAGAGGGAGCCTGAGAA [ probe forward]- Seq -

I D No 19 CGGCTACCACATCCAAGGAA [probe forward] WO
2004/ 044247 PCT/ 1B2003/ 005312 12 Reverse probes are

WRB04948T e because in a one-step RT-PCR the PEEHR2003/005312

should not hybridize the RNA sequence zone where the

- - CDNA is synthetised by Reverse Transcriptase. 5 .The
- sequence of the preferred oligonucleotide prinmers and
.probes of the invention aire based on the rRNA gene.

A i gonucl eotide rRNA gene for the detection of nucleic _
acids from vari ous n1croorgan|sHB have been descri bed

"in the scientific literature. For exanpl e, universa
bacterial %Tobes have been described by Wlson et at.

1990, - Seg ID &4 It Seq 1D Mock tsiqdD Nyl 1285 &0lANG B4 Beq Irido Ehey ID No

-et al .., 1989, .FEM5S M crobiology 10 Letters 57:19-24.

Exanpl es of genus- and speci es-specific probes have

. been dgscribed by Barry et. al. 1990, Bi ot echnol ogy

8:233-236, Atl as and. Bej PCR protocols: A guide to .

ot hodea Bhblodseq BaNodr Sea 0 Nodd-+4a;Da¥ul7+ Seq@riap® 658 D No
‘|n§ rpational . patent application W88/03957 (these .
re

erences are incorporated herein by reference). The
i nvenbton. 15 clained in this application differs from

" these_inyentions in the range of target detected (al

bact ePrhD NoAgdea e by Sah NﬁéB Ap515R 100 &foi 1drt eqdUaNq HotSeq ID
| |
Thel N@r%‘{haszﬁ%%%#qqu%ct eri aﬁ%pr 0 ’8W§e§qﬁNu

i ncl-udi niversa
pOSItlve and gram négative probes and species or group
usef ul

eci obes, proyi de 0 clinical
? or%ﬁme {ﬁmﬁ aP‘R’& \&"P H@ﬁ’é““ﬁ?ﬂ“@%?@'&fﬁﬁ’a PEObpsmay bepetural nucleic

S' nceacit & Bapaad NRatib %cﬂgm vﬁ{z&g&nqg)gné’i% Jcotﬂugfefccamd (DNA and -

therﬁgé is recomended for various b
f.ung $bast infections. In these precedent patents,

uni Vef %ﬁr%;%ygéilgoakv S nﬁggg afug us n on ?&_u:];n?tirﬁeg %}?tegaygtandmd '

contr

f ungm&e@ﬁ{byaerxemy@mgze&@ﬁmlcma{dlcfdﬂ% » 25 after
- ¢l oning and sequencing of the anplified. product or

h¥bri di zati on on a DNA chi'p. The used of . RNA . targets :
for %ap?v'au% YRRt Qélﬁmé/?rg}e:j ?gll%gtltmoo nn;,?gg thn%;]'e%’tgle asd %ﬁll‘ data is-

gus- yeaS
i n d u 5pt‘m41®|d Prefeiiedt olippsudkaiidd q%beﬂ &€ ubd @6l the present invention are.

_ selected from the group consisting of .
.7quH)NollTGCATGGYTGTCGTCAGCTCGTG [probe forward}

20 SeqID No 12 GAGTGGCGGACGGGTGAGTAA _ [prqbe forward]

_ | Seq ID No 13 -ACAGGIGGTGCATGGTTGTC - [probe forward]

Seq IDNo 14 TCAGCTCGTGTCGTGAGATGTT [probe forward]

~ “Seq ID No 15 ACAGGTGCTGCATGGCTGTC - [probe forward]

~ SeqID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]

25 SeqIDNo 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
. SeqIDNo I8 CGGAGAGGGAGCCTGAGAA  [probé forward]

_Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward]



before this invention. . W 2004/ 044247 _

_PCT/ 1 B2003/ 005312 13 Preferred uni versal couple of

rimers for the one step RT PCR detection of bacteria
(gﬁ‘?jumﬁ%bs yeast conprise aprobing nucl eobas®C3aBesN0Es312
sel ected fromthe group <consisting of. Seq ID No 1 '
TGGAGCATGTGGTTTAATTCGA [primer forward] 5 Seq-1D No 2
TGCGGGACTTAACCCAACA [priner reverse] Seq ID No 3
AGAGTITTGATCATGCCTCAGA [priner forward] Seq |
TTACCCCACCTACTAGCTAAT [prinmer. reverse] Seq |
GYGGAGCATGTGGYTTAATTCG [ pri mer fkrward] Seq-
TTGCGCTCGTTRCGGGACTT [priner reverse] 10 Seq
GGGAAA- CTCACCAGGTCCA [primer forward] Seq ID No 8- :
CGTTAﬁemwvmmablp (becan®r inr £ vey-S€] RTISR D pNSbegshould not

,eee AATVAGE rimer forward]__Seq ID No
ce ??qfl%ﬂ’? fope vdiees Ly c@yAPﬁeW@ﬂﬁwd by Reverse

_uni veTgakcriptbes for the detection of bacteria and

fungus-yeast- conprise a probing nucl eobase sequence
sel ected fromthe group consisting of Seq ID No 11

AT A P ENGTIRER b B o ecsa lopat s mventon

ACACGFSEHETAT He TREEGehp.r GRS nhQEohRIE gh N
TCAGCTCGTGTCGTGAGAT%T [psbgge forwar <:|3‘%"3§"eﬁ1’r h‘gd%% of nucleic
AOACIS’P(%MT@EKE‘FGF@OPW@GS flm\ra/\boed]desﬁoep lanhB\kscI&l&Iﬁc literature,

AGGATTGAC@%@%‘F‘%‘Q{ e B C%%‘%gy Felp e, 1990,

. CRGAGACHBAIMMEEAGR Y] 788 mg-mm \wad d:lheﬁ%t ok F‘EME?—R/[ crobiology
mﬁg@%‘{ GGAA [ probe forvvar d] The pro es and

HI8 thods and kits of thl s |nvent| on are
par Uigkbinplel ¥f g)ﬁ‘q'uk anﬁ%b%%%—s &ifid r% havt egl esclnhgd by Barﬁ/ et a.l.,‘

-mul tipl ex one ste ssay erel _
1990, onteohnology 8:233-236, Atlas and Bej, "PCR protocols* A guide to method

and apphcatlon," p. 399-406; and in Gen-probe international , patent “application
, W088/03957 (these references are mcorporated herein by reference) The invention
15 claimed in this ‘application differs from these mventxons in the range of taraet

. detected (aII bactena— ﬁmgus-yeast) and the apphcatlon focus (not clinical).

The use of a paneI of rRNA. probes, inclnding 2 umversal bactenai probe gram-

posmve and gram—negatwe probes and species or group specific probes prov:des

20 ohmcally useful mforma&on not a single universal bactenal probe; since different
patho[ogles, drugs and antibiotic therapy is recommended for various bacterial -
ﬁmgus—yeast mfectlons .

~ In these precedent patents, ohiversal bacterial probes are:_using '-only for positive

controls. Universal primers for bacterial- fungus-yeast are using for identification

L 25 after clonmg and sequencing of the amplified product or hybrldlzatzon on a2 DNA

chip. The used of rRNA targets for sterility controls for detection of ahve bacteria .
and fungus-yeast in sterile or non. sterﬂe industrial product has not been descnbed

" before this invention.



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

fungus-yeast in a sanple can be detected alive and-

' antitated. The . total nunber of colony for its.
W(?%}g@u&p bacteri a and/ or fungus-yeast can be%ﬂ?qzﬁ@i{qoylz

determined. 5 The followi-ng exanples are intended to.
be illustrative of-the various methods and conpounds
of the invention. EXAMPLE 1 10 A preferred nethod for
anal ysis of sanple by single filtration (filterable-
liquids). Specificity of extraction from bacteria or
f ungus-yeast ‘ri bonucl eoti de fr orbt he sanple up'to
1000 m-, by centrifiltration follow ng by an
|ncubat|on with DNase, 1.- The liquid sanple (up

1000 Rieferied uaa@%bcwnmf@nmampfm ihe anwﬁagg R@W@ﬁen of bacteria -

]F-’ES( upy r?{)ﬂm%ués- i prDV pro#{ﬁgv a%gbg n‘% é&flugat e]gé(%et{r}mm the group

r.ot or yongistid$¥0 ‘g or a vacuum punp. Enzymatic lysis -
20 2 - Transfer the filter in.a 50 nl sterile tube

with 9§ 1PNg ! HEQQAQQNQEWTW§%HH and [pﬁ@ﬁrfonva:d]

It Eeulbl M 1)/?ysIG%Q:BCf}(?{;ﬂ‘er) dﬂnﬂ[ essai 200353%%%‘561

O ﬁeﬁmrﬂ)d\fd &SM@TT‘I@A@@&TQGGHGA@}A a and/ or [prlmer forward]
fungus- t i 0 ' ncubate for up..to

one %ﬁﬁﬁ%cﬁ%@%@%&t@%%@blmoos/ 0odBeper rg¥grse]
3 - Axld i NE ohmgcmm@m*mﬁms (100- 5QGriiRy fBrward]

di aneter) and x L -of lysis buffer. D srupt cells in .
t he MW@M&IHWQWQG&GTTW to 90 " ni[pimergeverse]

ol T PR TP A RA & P DT or  da g

ext r aeh DM t CGETATEACARDNARGCRGACARNA | sol affh@ifleréerse]

Il " on_.the workstation .

SeqIDNo 9 GGTAACGGGGAATWAGGGTTC [primer forward]
~ SeqIDNo 10 TTGGGTAATT’I‘GCGCGCCTG _ : [pﬁmer reverse]

15 Preferred universal probes for the gietectiou of bacteria and fumgus-yeast comprise a -

probing nucieobase sequence selected from the group consisting of

Seq ID No 11 TGQATGGYTGTCGTCAGCTCGTG ~ [probe forward]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA . [probeé forward] |
 SeqIDNo 13 ACAGGTGGTGCATGGTTGTC - [probe forward]
20 . Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT : [ﬁfobe forward]
. SeqIDNo 15 ACAGGTGCTGCATGGCTGTC [probe forward]
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT - [probe forward] -
" SeqID No 17 AGGATTGACAGATTGAGAGCTCTT [probe forward]
© SeqIDNo I8 CGGAGAGGGAGCCTGAGAA [probe forward]
25 SeqIDNo 19 CGGCTACCACATCCAAGGAA [probe forward]

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

~ suited for use in sirﬁple}: or multiplex one step RT PCR assays wherein all the



wg%d.tfb the purification. 10 5 - 2 L (up to 5

MagNaPure LCTM (Roche Di agnostics). The el ution vol une
is upto 100 L. Incubation with DNase is processed

extract is used for the one step reﬂ&flﬁﬁ%’:’mo’“z
RT PCR (LightCyclerTM with enzyme like Tth and the
follow ng programwi th Tagman Probe : is | : Reverse
transcription 61 C/ 20 mn (20C/ sec) - 11 : :

“Denaturation 95C / 30 secondes (20C sec) Il @ PCR

(35 cycles) 95C/ 5 seconds (20C/ sec)” 60C ! 30
seconds (20C/ sec) The enmtted fllforescence is measured
at the end of the 60 seconds. 20 6 - 2 L'{up to 5 L)
pure RNA extract is used for the one step real tine - _
RT Pchact%rm YH{aryfeneus-yoast ini 2 saniple ganebd dmtemahvaanﬂ q:lmatltated The

follo Pr obe -

Rever gﬂeta %rug{rl]aggéfﬁléfﬂg ﬂagﬂwg %éﬁﬁbn (bfﬁ@"’s Drl ngus—yeast can be
Denat diretlydate@fiied. 30 secondes (20C/sec) |11 PCR (35
cycles) 95C! 2 seconds (20C/ sec) 58C / 8 seconds

(20C/ sec) WD-20041044247 PCT/1B2003/005312 a - ..

165 72€hd gh

f 1 uor escgor?ge | s‘%ingl %ﬂ%%og ? gﬁe engl &g&&’%ggge V@E‘S?Fd’?em"ds and
EXAVRiampuadsAfhedfientiad net hod for anal ysis of sanple

by centrifugation (non filterable |iquids).

. Specificity of extraction from bacteria or

f ungusxyseste §i bonucl eotide from the. . sanple up to
1000 nmL by. centrlfugatl on. 10 Enzyrratl c Iy3|s

10 A preferred method for analysis of sample by smgie ﬁltration (filterable Ilqmds)
" Specificity: of extraction from bacteria or fungus—yeast nbonucieotlde from the

sample up to 1000 mL' by centrifiltration following by an incubation with DNase.

.1 -The hqmd sample (up to 1000 mL) is passed through a polycarbonate membrane

15 (upto 0,45 pm) or PVDF membrane (up to’ 0,45 pm) or PES membrane (up to 0, 45

pm) via cenmfugatlon (swing rotor) at 2000 g or a vacuum pump.
Enzymatic Iysis

20 2- Transfer the ﬁlter in a 50 mL sterlle tube’ with up to 1 mL of enzymatlc

- 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 me(.;anic Iysis

.9 Recove:y bacteria and/or ﬁmgus—yeast in 600 pL of media. Incubatc forup
 toone hour at37°Cx1°C. - “



1- Centrifuge the sanple for.5 mnutes at I 1000, g,

di scard the supernatant. 2 - Resuspend pellet inx L
w@bookMeh gy buf fer. Vortex and incubate for up peraReeseh3s12

hour at37C 1C 3 - Add x L of. lysis -buffer. Vortex

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

nmecanic lysis 1- Centrifuge the sanple for 5 mnutes

at 11000 g, discard the supernatant. 2 - Resuspend

pellet in x L of lysis buffer. 25 3 - Add x ng of

aci d-washed gl ass beads (100- 50q min diangter).

"Disrupt cells in the Mxer M II§ MVB0O .(Ret sch) for
up to 90 minutes at nmaxi mal = speed.. WO 2004/ 044247
PCT/'1 B2003/ 005312 17 4 - The lysat is processed for.

"RNA purification with commercial kits. Qur preferred '
RNA"extracs i aad Kintg éﬁcﬁhﬁsffed'%%%&% el de%oﬁ%ﬁ«. inSfPdnRdrPind x p
kit- Il " on the workstation gNaPure LCTM (Roche
Di agnost i caf)lysistréfer |DisrimesreeNeon tirelMixer ivfills MIMIPO (Retsch) f§ up to 90
I ncubatio ' i.S. _processed during the '
purificat ir}gmgegat- 'ﬁal(g%eﬁ&to 5 L) of pure RNA .extract
i ssused for the one step real tine RT-PCR:

(LightCyclerTM with enzyme like Tth and the follow ng
pr-og rhmiif bt apieasrsedppORNA prgifipationmeiifepaganercial kits. Our preferred

tran j i = ¢ 2 310k R ; .
B Benac oAt et Eiess by Mgk PEIREE heoldion e  ongpgproritation
.. (35 mgagmzogﬁcw @odﬁﬁbﬁ@ﬁogﬁé’s@.ﬁf[‘fﬁfce)utioﬁO@Mmé%Qs up to 100 puL.
-~ seconds e 15 .The emitted flugQrescence is
neasg?"é’&?gté‘i“ ‘f’ﬁbﬁgﬁ‘ﬁ' Ippro¢assed glyriagthg Radficajon. 2 g1 (up to
- 5pL) of pure RNA extract is used for the one step real
“time RT-PCR (LigbtCyclerTi') with enzynme |like Tth and -
t'he Pot? philumtogr WoradpumiRNA bktiact idivzat foothe one step real time RT-PCR

(LightCycler™ ) with enzyme like Tth and the following program with Tagman

Probe :
15 I : Reverse trénscription 61 °C / 20 miin (20°C/sec) _
_ 11 : Denaturation . 95°C / 30 secondes (20°C/sec)
I : PCR (35 cycles) : 95°C / 5 seconds (20°C/sec)

60°C / 30 seconds (20°Clsec)

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

20 .
6 —2 pL(up to 5 pL) of pure RNA extract is used for the obe step real time RT-PCR
(Li gl1nyclerm ) with enzyme like Tth and the following program with Hybridization
Probe : ' | : L _
25 . . I:Reverse transcription 61°C /20 min (20°C/sec)
II : Denaturation - 95°C/ 30 secondes (20°C/sec)

HI : PCR (35 cycles) s+ 95°C/2 seconds (20°C/sec)
' 58°C / 8 seconds (20°C/sec)



Probe 20 | : Reverse transcription 61 C/ 20 mn

(20C/sec) Il : Denaturation 95C / 30-secondes
wdzZRAess 111 PCR (35 cycles) 95C/ 2 sec .
(20C/ sec) 58C / 8 seconds (20C sec) 25 720 1 2003/005312

secondes (20C/ sec) The emtted fluorescence is
measured at the end of the 8 seconds. -WO 2004/ 044247
PCT/ 1112003/ 005312 18 EXAMPLE 3 A preferred nethod
for analysis of sanple by direct |lysis and recovery of
RNA on Di Et hyl Ami noEt hyl cel | ul ose DEAE nenbrane (non
‘filterable Iiquids). 5 Specificil#y of extraction from -
" bacteria or fungus- yeast ri bonucl eotide fromthe

sanpl e up to 1000 ni by centrifugati on-on DEAE
menbrane of ‘the |ysat following Evcﬁdﬁmnmmhatmvn%mtﬁh

DNas eThe ﬁﬁ@t&!d‘ﬁﬁdr@sc{eﬁé@ is\s;gedsxgre&at thé ?rﬁi (f%‘ W SIS

buffer in the sanple reex an up to

one hour at 35C 2C. 2 - Add x nL of IyS|s buffer. -

Vor t ey Xﬁﬂ%}} ubate for up to 30 minutes at 15 50C2C.

O necani %(j is 1l - _Add x ng of .acid-washed gl ass

besads (100-500 gmin di ameter) and x L* 20 of lysis
buffef. 2 - Disrupt cells in the Mxer MIls MVBOO -

( Ret <t Ppfermsd method foragalpsineftsemplathy comifugRion Y M6 Gtterdble Bquids).

- Aft d the lysat on the

e- 1P FBR L ERolSh Sl Bt apasys ) rbemclscn from. the
‘part sauplesp wi 1000 Ml shyZensialibpr at 10 ttm The || qw d
filteredis charged in _
10 ‘ . 'Enzymatlc lysis -

. 1 - Centrifuge the sample for 5 minutes at 11000 £ dié(';ar'd the superﬁatént.

2— Resuspend pe]let in x pL of lysis bnffer Vortex and incubate for up to one
A5  hourat 37°C + 1°C, '

3 - Addx RE of Iysm buffer Vortex and mcubate for up to 30 minutes at
50°C +2°C,

20 o Or mecanic lysis
1- Centrifuge the sample for § minutes at 11000 g, discard the supernatant,
2 —Resuspend pellet in x pl of lysis buff-'e‘r.

| -73 - Add x mg of acid-washed glass beads (100 500 pm in dia;meter) Disrupt. _
cells in-the Mixer Mills MM300 (Retsch) for up to 90 minutes at maximal
-speed ' '



20

nucl ei ¢ aci d. WD 2004/ 044247 PCT/|B2003/ 005312 19 4 -
Add the the Iysat on t'he pre-wased DEAF merrbrane to

n | nucleic-acid.” Centrifuge and wash
wﬁg%f"éﬁ@ 5 - Add. salt (up to | ni) to recoV@T@mem‘hnz

nucleic acid in a sterile clean tube by 5.
centrifugation or with a vacuum punp. 6 - The lysat is
processed for RNA purification with conmercial Kkits.
Qur preferred RNA extraction kit is the MagNaPure LC
RNA isolation kit I'l on the workstati-on. MagNaPure
LCTh (Roche Di agnostics). The eligion volune is up to
100 L. 10 Incubation with DNase.is processed during
t he purlflcatlon 7- 2 L (up to 5 L) of pure'-RNA
extract is used for the one stepreal tinme RT-PCR

yne like Tth and.the follow ng-

(L|ghtC,y rTImwith e
progr am f\i} elﬁs ﬁ-g egi“(&;@ﬂ A pyrificatiomanith cemmercial kits. Our preferred

tr ansm.@é}ttﬁbﬂtlﬁﬂkxﬁ / "
Denaturation 95C / s?%ezsec% WQ%MISOI?UOHIWH Igg;lgle(‘ggrkstanon
cycl edfagbiakure 153 se(ulls Ri2g0ssaY) ThebBGidn IOWERCRNGS t0 100 pl.
(200 &gﬁg 1% g)é\?m tted flggr escence, i s  nmeasured -at _
the end of 't’ﬁ’ et PRysssegduring the pugificiions 1) of pure

RNA extract |s used for the, one step real tinme RT-PCR

(LightCycler") with enzyne . like Tth and the following -
progra I{(HP My bulbofzars BNA @Riratigs used fo? ielone sidp Y&l Gfie RT-PCR

t / .20 H Denat t .
: 9r5?:n? ﬁ‘%%’@é’g"miw 2?5’6)"?%“&51‘ (ﬁﬁlanﬁ ﬂ?—%f-? (’%Vslgchggrggl)awﬂtﬁ nTaqrnan

95C /Prdbeseconds (20C/ sec) WO 20 0 4/ 044 24
P%T/ [.B2003/ 005312 20

I: Revcrse transcr1pt1on 61°C /20 min (20°C/sec)
i: Denaturatlon_ ' 95°C / 30 secondes (20°C/séc)
W :PCR (35¢cycles)y - - . 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 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 Hybndlzation

‘ Probc :
" 1:Reverse transcrlptxon - 61°C/ 20 min (20°C/sec)
Io: Denaturatlon S . 95°C/ 30 secondes (20°C/sec)
Il : PCR (35 c,ycle;),' 95°C / 2 seconds (20°C/sec)
. - | 58°C / § seconds (20°C/sec)
25 : ' ' o - 72°C7 16 secondes (20°C/sec)

. The emttted ﬂuorescence is measured at the end of the 8 seconds.



W

58C / 8 seconds (20C/sec) - 72C / 16 secondes. (20C sec)

The emtted fluorescence is neasured at the end of the

8 seconds. 21 CLAIMS 1. A nethod for determining the
Uit of bacteria or -fungus-yeast ri bonuRFEIBROMFO0FH12

" (RNA) in a sanple suspected of containing said
“bacteria and/or fungus, wherein said ribonucleic acid

(RNA) conprises a selected target region, said nethod
conprising. 5 (a) providing a sanple to be tested or
whi ch is suspected of.containing -bacteria or
fungus-yeast n'bonucleic acid (R :; (b) incubating:
the bacteria or fungus-yeast ribonucleic acid (RNA)
with a thernostable enzyne with RNA-dependent - Rever se

- Trans@XAviegg activity and with DNA-dependent

-anplified cDNAs by hy

with

Pol yneri se activity and pol ynucl eotide prinmers under 0O
10 conditions which allow the Reverse Transcri ptase

o WAL prefRired AchddYOF AR AR Sompte b, GHEYTS el repaygpignf RNA on

-and - BifthylAndedBthyl wMuIﬁd&@MSmBﬁﬁﬂﬁﬁanMte?ab!éﬁfgﬁgéﬁb| e

| eyel .by. Polynerase Chain _Reaction with said

po yn%?‘%ép lté{c‘?fiﬁ Fragtion %EOH’e baqigtan g% tangueyeasy yibenugletide from the
ol yn i [ ar@l L ng _t
B! 1 FE ML b corf gk o DIEEE GhloBte bEfg ysat folowing
pr obebyyi ipenbatierowitl ®Naged) . wherein steps (b). and (c)

are perforned sinultaneously.: 2. The method of Caim

1, wherein the eDNA target sequence synthetised by 20 -
Rever se Trmﬁ;g,ﬁ,aﬁ@tﬁge activity of the thernostable -

enzyme is anplified by the DNA-dependent Pol ynorase
altivity of the thernostable enzyne in the same tube

by means qf step.real .tiie, RT-P 3. The nmethaod:
of daim ? o}?db% ﬁ%ﬁ@ﬁglﬁé@ﬂ% S%&%ﬁ%@’é a’éﬁ‘[‘?‘g’&ﬁeifﬁrgup to one
bacteri a har 0859gus yeast ribonucleic acid (‘RNA)

fromthe sanple up to 1000m by .centrifiltration on
menbranes and/or DBAE resin foll owed by incubation

2 - Add x mL of lysis-buffer. Vortex and incubate for up to 30 minutes at
95 50°C#2°C, | o |

Or mecaric lysis

. 7 - 1-Addxmg Qf acid-washed glass beads (100-500 gim in diameter) and xpL
20 of lysis buffer. ; o R

2 - Disrupt cells in the Mixer Mills MM300 (Retsch) for up t0 90 minutes at

maximal speed.

25_ 3 — After complete lysis, add the Iysat on the pre-filter membrane (po]y'pfoﬁylene 10
pm) to refain particules with a size superior at 10 pm.The liquid filtered is charged in

nucleic acid.



DNAse. 4. The nmethod of any one of Clains 1 to 3
wherein the theanostable enzyne 30 is Tth DNA
““?%%%HEFISG 22 S. The nethod of any one of dains |
. Hiftrein the pol ynucl eotide primers conBFildB2003/443312
a pol ynucl eotide prinmer or polynucleotide priners for
synt hesi sing cDNA by Reverse Transcription; (ii)
pol ynucl eotide priners for anplifying cDNA by
o Pol ymerase Chain Reaction; and (iii) a polynucleotlde
. _ 5 probe or polynucl eotide probes for detecting the
- .anpl|f|ed cDNAs. 6. The method ofg G aim'S wherein the
pol ynucl eotide priner(s) for -synt hesi si ng cDNA by
‘Reverse Transcription are sel ected from the gr oup
Con3| dt-i Ayl e the B/6ht SAGhé BreNoased DEAR A RAC S LDACA nuclelc acid.
erse] .Seq I D No 4 TTACCCCACCTACTAGCTAAT
pr | “tflglﬁe F%%‘fvashﬁbﬁmpwbme 6 “TTGCGCTCGTTRCGGGACTT
[primer reverse] Seq |ID No 8 CGITATCGCAATTAAGCAGACA
[primer reverse]- Seq |I.D No 10 TTGGGTAATTTGCGCGCCTG

[prinkr Addealsdlp tdS L) Thaet®eROsuddic Gtidi 7 § sWHR 8ksh tube by
. the pol ynucl.eotide prinmers for anplifying cDNA by

Pol ynEP a@’é%‘v%gﬁ‘i"b‘wl’é‘f”@ sel ected fromthe group
consisting of: Seq ID No 1 TGGAGCATGIGGTI TAATTCGA

[primer forward] Seq ID No 2 TGCGGGACTTAACCCAACA

[ pri rer Theelyeat s&ej]:roc@@ed%qu Pioifatdn AT TEirheRROEET OMPreferred

L ) %S:: rre for }dt 1§§a “ll\% : W%Aﬂé@mksmuan

[pri ﬂ‘&ﬁgNaPﬁﬁ&aLdTM (ﬁ@éhe: gl%os%cgj-rm%@@ﬁ to 100 pL.

‘ r| ner reverse Seq
[5 degubstionfpNas isprgctsBrdNprisy GEPIATCHEEAAT TAAGCAGACA
[primer reverse] Seq |ID No 9 GGTAACGGGGAATWAGGGITC
[prl mer forward]

7—2pL {up to 5 uL) of pure ‘RNA extract is used for the one step real time RT-PCR
(nghtCycier ) with enzyme like Tth and the following program with Taqman

Probe ;
15 _ :
I: Reverse t;'anscriptioh - 61°C/ 20 min (20°C/sec)
~ II:Denatusation .. . 95°C/30 secondes (20°C/sec)
I:PCR (35 cycles) '95°C/ 5 seconds (20°C/sec)

60°C /30 seconds (20°Cfsec)

20 The emltted ﬂuorescence is measured at the end of the 60 seconds

8—2 pL (up to 5pL)of :pure RNA extracfis used "fdi‘ the one step real time RT-PCR
(LightCycler™ ) with enzyme like Tth and the following program with Hybndzzatlon ‘
Probe :

| I: Reverse transcription © 61°C /20 min (20°C!sec)
II: Denajzuration . 95°C /30 secondes (20°C_/_sec)
HI : PCR (35 cycles) N 95°C / 2 seconds (20°C/sec)



i .

Seq ID No 10 TTGGGTAATTTGCGCGCCTG [prinmer reverse] 8.
The nmethod of Claim5 wherein the pol ynucl eoti de probe
or 30 polynucl eotide probes for detecting the :

WOMBHAHEEd cDNAs is/are selected fromthe grRfIB2003/005312 .

consisting of Seq ID No 11 TGCATGGYTGICGICAGCTCGTG -«

[ probe forward] 23 Seq ID No 12 GAGTGECGGACGGEGTGAGTAA
[ probe forward] Seq ID No 13 ACAGGTGGIGCATGGITGTIC
[probe forward] Seq I'D No 14 TCAGCTCGIGICGTGAGATGIT

[ probe forward] Seq 1D No 15 ACAGGTGCTGCATGGCTGIC

[ probe forward] 5 Seq ID No 16 J{CAGCTCGTGITGTGAAATGIT
[probe forward] -'Seq I D No 17 AGGATTGACAGATTGAGACGCTCTT |
[ probe forward] Seq ID No 18 CGGAGAGGGAGCCTGAGAA

[ probe forward] -Seq ID No.19 ;g%g%g&%?g%ﬁg%&

[ probe forward] C 10 9. The net ho é; any one of
Clainms i to 8 wherein the pol ynu§Ro! 1&econdes (0¥ Fseand

probe.consi st. of the sequence. Se ‘
R o LA P A PR T DEGPOARDE © S8 D no 2
TGCGGGACTTAACCCAACA [prinmer reverse] Seq ID No 11 -

TGCATGGYTGICGTCAGCTCGIG [ probe forward] 15 10. The
met hod of any one of Claims | to 8 wherein the

pol ynucl eotide "priners and probe consist of the
sequence Seq | DNo 3 AGAGTTTGATCATGGCTCAGA [ pri ner
forward] Seq I D No 4 TTACCCCACCTACTAGCTAAT [ pri nmer
reverse] 20 Seq ID No 12 GAGTGGCGGACGGEGTGAGTAA [ pr obe
forward] 11. The net.hod of any one of Clains 1 to 8 .
wherein the polynucl eotide priners. and probe consi st
of the.sequence Seq I'D No 5 GYGGAGCATGIGGYTTAATTCG
[primer forward] 25 Seq ID No 6 TTGCGCTCGTTRCGGGACTT
[prinmer reverse] - : '



Lh

Seq I D No 13 ACAGGTGGIGCATGGITGIC [ probe forward] Seq
No 14 TCAGCTCGTGICGTGAGATGIT [ probe forward] Seq
No 15 ACAGGTGCTGCATGECTGIC [probe forward]  Seq I D
16 TCAGCTCGTGTTGTGAAATGT'I:)][ probe forward] 30 12.
The nethod-of any one of Carnms | to 8 wherein the

pol ynGdiAdMS de prinmers and probe consist of the

SequenceA2thethSeGorl Betblnidin SR CEAGEelEE Ao Bioi®east
forward Seq I D No 8 CGITAT TTAAGCAGACA [ pri ner

r evibesideic s (BNANS 21 eonEcaFRCRd AGATTENES CEf Mrtterip pedar
f : . f i
oh L et i d BB TRE RO RN BB 5 e Bleturket e,
of stifierefiedeenpisifieq | D No 9 GGTAACGGGGAATVI TAGEGTTC

' dl. Seq LD
o o g, s SEil Dol A A
[ PHadialR call rhBmRRGe 4 (RNAYY CGGCT CATCCAAGGAA

[probe forward] 14. The nethod of any one of O ainms_|

to S whdbki mnbatingrthenbaeterim r Singpeyedsic gheugieicopcid {BNA)

17 VR Rl ey i A ol Ry SEecht i iy

Seapd WIINDNA+BpeidohioPdl P Sesy dtidity d 1SiyblEotide Binses undD

I D
I D
No

O o ablefhe R SRR R BSSHR LSRR e

20

O

30

1 ¢ OO shiteSid) | dDYRA. 1 Bom?2 Ghel FiboritfeotiBd Nagenfrefiby, ane
of aims 1 to 14 wherein the po{@i;nucl eotide priners

arrnpbifeties ofifes ARNAS Aarmed dp & dstesteble lavel py Jtolrectris Featn
Al NG, W S S A bR BSIE ke
polymacleotide primers; and
(c)  detecting the amplified cDNAs by hybridisation with one or more
probe polynucleotide; |
' (@  wherein steps (b) and (c) are performed simultancously.

2. The method of Claim 1, wherein the cDNA target sequence synthetised by
Reverse Trenscriptase activity of the thermostable enzyme is amplified by the
DNA-dependent Polymerase activity of the thermostable enzyme in the same fube

by means of one step real time RT-PCR.

3. The method of Claim 1 or 2 wherein step (2) comprises extracting bacteria-
or fingns-yeast ribonucleic acid (RNA) from the sample up t0 1000ml by
cenirifiltration on membranes and/or DEAE resin followed by incubation with
DNAse.

4, The metﬁod of any one of Claims 1 to 3 wherein the thezmostaﬁle enzyme
18 Tth DNA polymerase.
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15
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25 16. The method of any one of Clains 1 to 15 further
conprising the. step of quantifying the RNA by
conmparison with a quantified external standard RNA
fromthe group consisting of Escheric zia coif and
Candi da spp. 17. The net hodqef C aim 15 wherein the

pol ynucl eoti de probes further 30 conprise a

non-radi oactive | abel. 18. The nethod of Caim17 .
wher ei NThd ewsthof -of iy ame tafV@ainmbE o i 4 wherkinube aebeppieotids
19. A kit for deferm nning t.he presenc f |

f U BETRERS  RORUYISE: t(ﬁrﬂ@?l@?‘tc?eoﬁ@ff aﬁ’alﬁ?\u&f 70 ‘é"@%ﬁ%w%‘”
sug cODIGO B At VRS Toaisetipion] o) pobmdélenidt pnigness for

conprising: 5 (a) a thernostable enzy Ah .
de peplifving dRNA rhyePolymerater Chnim Seactiony 5 1 &bﬁ @%ﬁlmﬂdﬂ
DNA- depen L¥ e )é]m. : ucl eoti de
pr P??g? Er %%%%%%ﬁﬁé@%ﬁ?%&%g?? nuc gg‘ltE %}%gmg%? mer or

pol ynucl eotide prinmers for synthesising ¢DNA by
Reverse_Transcriptign are sel ected f P

cofis ot g BeRod bt SR B Moy R MACECRARE®) or
% PEJREsHE VISR by FR%erbdd TNeisdripibACRECATETEACTAECTHRAEoUD

primer reverse] = Seq ID No 6 TTGCGCTCGTTRCGGGACTT
[ peansisiingadver se]  Seq | D No 8 CGITATCGCAA. TTAAGCAGACA

PP 23 EodTPIApBERAE: [ or thers Toro

angdg IOy FDACOECARTTARTAGETAATha n RéprisTaPVeRich

T RABARS CERPRRT MO NARTRRT T or ar o] R TPERE 2
T TACOITMACH

. C%"]@ ANTTERAGCAGATEe]  SgrirhdDréNers8]
AGAGTTTGATCATGCCTCAGA [prinmer forward] _Seq I D No. 4
TTSadRARGSET CT&ver se] [@%%Wﬁ’eﬁg} 5

GYGGAGCATGTGGYTTAATTCG [primer forward] 25 Seq ID No 6

TTGCGCTCGTTRCGGGACTT [ primer reverse]. . .
7. The method of Claim 5 wherein the polynucleotide primers for amplifying

¢DNA by Polymerase Chain Reaction are selected from. the group consisting oft

SeqIDNo1 TGGAGCATGTGGTTTAATTCGA [primer forward]
SeqIDNo2 TGCGGGACITAACCCAACA [primer reverse]
SeqIDNo3 AGAGTTTGATCATGGCTCAGA [primer forward]
SeqID No4 TTACCCCACCTACTAGCTAAT [primer reverse]
SeqIDNo5 GYGGAGCATGTGGYTTAATTCG [primer forward]
SeqIDNo 6 TTGCGCTCGTTRCGGGACTT [primer reverse] -
SeqID No. 7 GGGAAACTCACCAGGTCCA [primer forward]
SeqID No 8 CGTTATCGCAATTAAGCAGACA [primer reverse]
SegIDNo 9 GGTAACGGGGAATWAGGGTIC [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG . [primer reverse]

8. The method of Claim 5 wherein the polynucleotide probe " or
‘polynucleotide probes for detecting the amplified cDNAs is/are selected from the

group consisting of:
Seq ID No 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward]



Seq I D No. 7 GGGAAACTCACCAGGTCCA [primer forward] Seq
I D No 8 CGITATCGCAATTAAGCAGACA [prinmer reverse] Seq

I D No 9 GGTAACGGGGAATWAGGGITC [primer forward] Seq ID
No 10 TTGGGTAATTTGCGCGCCTG [prinmer reverse] 30 and
(iii) a polynucleotide prob?raor pol ynucl eoti de probes
for detecting the anplified cDNAs is/are sel ected
fromthe group consisting of. 26 Seq ID No 11

T

WmWWWGMr d] [pBbgfirRaidd 12

e aad e L e
A
%@w@%@ﬁ?ﬁﬁﬁ% vard] sed 1B 1S

TCAETONFC TETERRAGCTE AN G T€ b  war d]  [B§e fovrg] 17

W@@@@%{%mge f“%?ﬁr,aﬁg’]‘ wal d]c{proggﬁarévgdj\b 18

O

15

20

30

CGEe] APSACATAEAABEBA CATATRGAGAGETAT T 1([p1©bQﬁ3IW$ﬂb Ki t

mﬁsa?ﬁﬁgﬁiréééégia@&%%éfw ®obt ai niGPEREVER] & or

f U@%T@ ¥BastcabhpAcCheATCRNAGERANA) f 1 oprabe ﬁaamrﬂ]e 15
21 e kit of daim19 or 20 further conprising

DNAse 22. The kit of any one of Clains 19 to 21

(el e NP NRARE ARE B A% 'Lé 8 whileilNe polynucleotide

poyrrer Tt o one aims 19
22 pifakrs pad frobiendongstaf the béymenas def| ned in any one of

9 aLiB o 1 tadc ARPEMMATMECN ° PO iRe 9085312

SeqIDNo2 TGCGGGACTTAACCCAACA [primer reverse]
Seq ID No 11 TGCATGGYTGTCGTCAGCTCGTG [probe forward):

10.  The method of any one of Claims 1 to 8 wherein the polynucleotide.

primers and probe consist of the sequence

SeqIDNo3 AGAGTTTGATCATGGCTCAGA - [primer forward]
SeqIDNo 4 TTACCCCACCTACTAGCTAAT [primer reverse]
Seq ID No 12 GAGTGGCGGACGGGTGAGTAA [probe forward]

11.  The method of amy one of Claims 1 to 8 wherein the polynucleotide

primers and probe consist of the sequence
SeqIDNo35 GYGGAGCATGTGGYTTAATTCG [primer forward]

SeqIDNo 6 TTGCGCTCGTIRCGGGACTT [primer reverse]
Seq ID No 13 ACAGGTGGTGCATGGTIGTC [probe forward]
Seq ID No 14 TCAGCTCGTGTCGTGAGATGTT [probe forward] -

. 8Seq ID No 15 ACAGGTGCTGCATGGCIGIC [probe forward}
Seq ID No 16 TCAGCTCGTGTTGTGAAATGTT [probe forward]

‘12, The method of any one of Claims 1 to 8 wherein the polymucleotide

primers and probe consist of the sequence
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10

15

20

25

SEQUENCE LI STI NG <110> Genolife <120> One step

real -time RT PCR kits for the universal detection of.

organi sms in industrial products - - - <130> D20782

<150> US 60/ 425, 327 <151> 2002-11-12 <160> 19 <170>

Patentln version 3.2 <210>y40 <211> 22 <212> DNA

<213> Artificial 220> <221> Source <222> (1).;(22).
<223> /note = "Description of artificial sequence:

ol sg:gnmé 0IGGTRA A RCTORCCAGIITCA tggagcmwé@wﬂﬁéat tc
<

210 2 9 2 fi |
S died - COATABOCEA AR ACA Py ol ighel
" DL RS k%d&fyﬂfdAéA@@rc&m ol tﬁmtmdjl de

13.  The method of any one of Claims 1 to 8 wherein the polynucleotide

primezs and probe consist of the sequence

SeqIDNo9 GGTAACGGGGAATWAGGGITC [primer forward]
Seq D No 10 TTGGGTAATTTGCGCGCCTG  [primerseverse]
Seq ID No 18 CGGAGAGGGAGCCTGAGAA [probe forward)
Seq ID No 19 CGGCTACCACATCCAAGGAA fprobe forward]

14.  The method of any one of Claims I to 8 wherein the primers and probes.

consist of the sequence: -
Seq ID No 1+ Seq ID No 2 + Seq ID No 11 + Seq ID No 7+ Seq ID No 8+ Seq-

D No17o0r
Seq IDNo 3+ 8Seq ID No 4 + SquDNo 12 + Seq ID No 7 + Seq ID No 8 + Seq

IDNo 17 or
Seq ID No 5+Seq£DNo6+SquDNo 13+ SeqgID No 14 + SeqID No 15 +

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

15.  The method of any one of Claims 1 to 14 wherein the polymucleotide
primers and probes are natural nucleic acid or Peptide Nucleic Acid (PNA) which
can hybridize to nucleic acid (DNA. and RNA).

16.  The method of any one of Clatms I to 15 further comprising tha.step of
quantifying the RNA by comparison with 2 quantified externel standard RNA
from the group consisting of. Escherichia coli end Candida spp.

17.  The method of Claim 15 wherein the polynucleotide probes further

comprise & non-radioactive label.

18. Themethod of Claim 17 wherein the non-radioactive label is a fluoroscein.




prinmer" <400> 2 tgcgggactt aacccaaca 19 <210> 3 <211>
21 <212> DNA f213> Artificial <220> <221> source
€222>:(1)..(21) <223> /note = "Description of
artificial sequence: oligonucleotide prinmer" <400> 3
agagtttgat catggctcag a 21 2004/ 044247 2/5

PCT/ | B2003/ 005312 <210> 4 <211> 21 <212> DNA <213>
Artificial <220> <221> source <222> (1) _.(21) <223>
/Ppte = rDespgiption of artificial sequence:

ol i gonucl eot i de rimer" . <400> 4 . .
{ acbago i fordgierianng Siapriapop ot pycleris UK e Flaguuclee
At dql ﬁi]\ﬁl{) in a sample suspected of containing said bacteria and/or fungus

comprising:
5 {a)  atbermostable enzyme with RNA-dependent Reverse Transcriptase
activity and with DNA-dependent Polymerase activity;
(b)  polynucleotide primers comprising:
@ a polynucleotide primer or polymucleotide primers for

synthesising cDNA. by Reverse Transcription are selected from- group consisting

10 of
SeqIDNo2 TGCGGGACTTAACCCAACA [primer reverse]
SeqIDNo4 TTACCCCACCTACTAGCTAAT [primer reverse]
SeqIDNo6 TTGCGCTCGTTRCGGGACTT [primer reverse]
SeqIDNo8 COTTATCGCAATTAAGCAGACA [primer reverse]
15 SeqID No 10 TTGGGTAATTTGCGCGCCTG [primer reverse]

(i) polynucleotide primers for amplifying ¢cDNA. by Polymerase.
Chain Reaction are selected from the group consisting of:

20 SegIDNol TGGAGCATGTGGTTTAATTCGA [primer forward]
Seg IDNo2 TGCGGGACTTAACCCAACA [primer reverse]
SeqIDNo3 AGAGTTTGATCATGGCTCAGA [primer forward]
SeqIDNo4 TTACCCCACCTACTAGCTAAT [ptimer reverse]
SeqIDNo5 GYGGAGCATGTGGYTTAATTCG [primer forward]

25 SeqIDNo6 TTGCGCTCGTTRCGGGACTT [primer reverse]

~ 8egIDNo.7 GGGAAACTCACCAGGTCCA [primer forward]
SeqIDNo§ CGTTATCGCAATTAAGCAGACA [primer reverse)

'SeqIDNo® GGTAACGGGGAATWAGGGTTC [primer forward]
Seq ID No 10 TTGGGTAATTTGCGCGCCTG . [primer reverse]

30 - and
(iii) a polynncleotide probe or polymucleotide probes for detecting

the amplified cDNAs is/are selected from the group consisting of:
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5220> <221> source <222> (1)_ (22) <223> /note =
Descrhpt|on of artificial sequence: oligonucleotide
prinmer" <400> 5 gyggagcatg tggyttaatt cg 22 <210> 6
<211> 20 <212> DNA '<213> Artificial <220> <221>
source <222> (1)..(20) <2_2@> /note = "Description of
artificial sequence: oligonucleotide priner" <400> 6
ttgcgetcgt trcgggactt 20 <210> 7 <211> 19 <212> DNA
<2463 30 Mot il TGCATGGATECCTOAGCTEGT e <frpobs fpyard] (19)

<223> [note_ =" i nti C . _
o igaR A 2oPRA ST Er O BATTAL L S ERHRRES,

- &9 1D 18 18>ABAGGTGGTGCATGGTTGTC [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 AGGATTGACAGATTGAGAGCTICTT  [probe forward]
SeqID No 18 COGAGAGGGAGCCTGAGAA ~ [probe forward]
Seq ID No 19 CGGCTACCACATCCAAGGAA [probe forward]

20.  The kit of Claim 19 further comprising centrifiltration membranes and/or
DEAR resin for obtairing bacteria or fingns-yeast ribonucleic acid (RNA) from a

sarple.
21,  The kit of Claim 19 or 20 further comprising DNAse.

29.  ‘The kit of any one of Claims 19 to 21 wherein the thermostable enzyme is
Tth DNA polymerase.

23.  TheXkit of any one of Claims 19 to 22 for performing a method as defined

in any one of Claims 1 to 18,
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<210> 1

<211> 22

<212> DNA .
<213> Artificial ' ‘ o

220>

<221> Source

<222% (1) ..:(22). , :

<223> /note = "Descrlptlon of art1f1c1a1 sequence: oligonucleotide
primery "

<400> 1

tggagcecatgt ggtttaattc ga 22

<210> 2

<211> 13

<212> DNA

<213> Artificial

<220>

- «221> source
«222> (1)-..(19) .
'<223> /note = "Description of artificial sequence: ‘oligonucleotide

primer"

<400> 2

tgcgggactt aacccaaca 19

<210> 3

<211s 21

<212> DNA

<213> Artificial

<220>

<221> souxce

<222> (1) ..(21) .

<223> /note = "Descrlptlon of artificial sequence: oligonucleotide

primer®

<400> 3

agagtttgat catggctcag a 21



<223> /note = "Description of artificial sequence:
oligonucleotide prinmer" <400> 10 ttgggtaatt
20 <210> 11 <21DP»s 23 <212> DNA <21
W‘i?‘i%%g LY “22205 <221> source <2225 (1). (23‘5@%@"’“"312
/ note —.--EEscription of artificial sequence:
<210-04 i gonucleotide prinmer" <400> 11 tgcatggytg
<211st@gt cagctc gtg 23 <210> 12 <211> 21 WD 2004/ 044247
<212>4h& PCT/ 1B2003/ 005312 " <212> DNA <213> Artificial
<213><@208id221> source  <222>7(1)(21) <223>-/note.=
"Descrlptlon of artificial sequence: ol i gonucl eotide
<220> rlner <400> 12 gagtggcgga cgggtgagta a. 21 <210> 13

<221>
<222>§?¥i A <212> DNA -

<223> /note = "Descrlptlon of artificial sequence: ollgonucleotlde
prlmer"

<400> 4
ttaccccacc tactagectaa t . . .21

<210> 5

<211> 22

<212> DNA

'<213> Artificial

. =220>

«221> source

222> (1) ..(22)

<223> /note = “Description of artificial sequence: oligonucleotide
primexr” ‘

<400> 5 .
gydggagcatg tggyttaatt cg

<210> 6

<211> 20

<212> DHA

" «213> Artificial

<220>
<221> source
. <222> (1)..(20)
<223> /note = "Descriptiocn of art1f1c1a1 sequence ollgonucleotlde

pr&mer"

<300> &

. ttgcgctcgt trcgggactt 20

<210> 7

<211> 19

<212> DNA
<213> Artificial

<220>

<221> source

. <222> (1)..(19)
<223> /note = "Peszscription of art1f101a1 sequence: ollgonucleotlde

' prlmer“

<400> 7

gggaaactca ccaggteoca 19

«210> 8



'<213> Artificial <220> .<221> source. <222> (1)..
- (20) <223> /note "Description. of artificial sequence:
wobdigenadi eotide primer <499> 13 acaggtggtf@:T/IBlOGS/OOwSIZ
catggttgtc 20 <210> 14 <211> 22 <212> DNA <213>
Artificial <220> <221> source <222> (1).. (22) <223>
'<211> PRote = “"Description of artificial sequence: -
<:21"‘“’"’d’l’q*qfonucleotlde primer™ <400> 14 tcagctcgtg
213> PEYtEGEtg tt 22 <210> 15 <211> 20 <212> DNA <213>
.20 Artificial <220>' <221> source <222> (1)__(20) <223>
Co3n1- Lopte = "Description of artificial sequence: A
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<223> /note = “Description of artificial sequence: aligonucleotide
primer" : : : ‘ . : .

<400> 8

cgttatcgea attaagcaga ca 22

<210>».9

<211> 21

<212> DA

<2135 Artificial

v 220>

‘ ) <221l> source

sd 0 Te222s (1) .. (21) .

<223> /note = "Description of artificial seguence: ollgonucleotlde
primer®

4

<400> ©

ggtaacgggg aatwagggtt c 2%

<210> 10

«211> 20

<212> DNA

<213> artificial

<220> .

<221> source

<222> (1)..{20) ~

<223> /note = "Description of artificial sequence: ollgonucleotlde

Primer®

<400> 10 _ )
ttgagtaatt tgcgeogectg

20

«210> 11

- <2131= 23

. <212> DNR
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<220>
<221> source
T <222» (1}..(23) co
. <223> /note = "Description of art1f1c1a1 sequence. ollgonucleotlde )

primer”

. «400> 11

-tgcatggytg fcgtcagctc gtg _  : . 23

<210> 12
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<212> DNA WO 2004/ 044247 PCT/1B2003/005312 5/5 <213>
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(1)..(24) <223> /note = "Description of artificial-
ff°> uence ol i gonucl eotide 'priner" <400> 17 ' ' - -
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primexr"
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<2]0> 13 .

<211> 20

-=212> DNA

«213> Artificial -

<220> ‘
" .<221> source
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 <223> /note = "Description of artificial sequence: oligonucleotide
primert ' -
<400> 13

. ‘acaggtggtg -catggttgte ' s 20

<210> 14

<211> 22

<212 DNA

'¢213> Artificial

<220>

<221> source

<2225 (1)..{22) _

<223> [note = "Description of artificial seqguence: oligomuclieotide

primer"

<400> 14,

tcagctcgtg tcgtgagatg tt 22

<210> 15

«<211»> 20

<212> DNA :
<213> Art1f101al

<220

. <€221> source

«222> (1)..{20) )

<2235 /note = "Description of artificial seguence: oligonucleotide

.primexr"

<aG0> 15

acaggtgetg catggetgte - - 20

<210> 16
211> 32 °
<212> DNA



<220> <221> source <222> (1)..(19) <223> /note =
"Descri ption of artificial sequence: oligonucleotide
imer.” . <400> 18 cggagaggga gcctgagaa 19 <210>
WG 20105 DN - <2135 Artificial - 2020 g hsI0s12
source <222> (1).. (20) <2¥3> /note = "Descrlptlon of
<213> afkifighal sequence: ol i gonucleotide priner" - -
<400> 19 cggctaccac atccaaggaa 20
<220> . '
-«221> source.
©<222s (1)..(22)
'«223> /note = “Dé5011pt10n of art1f1c1a1 sequence:. oligonucleotide
primer" .

«400> 16

Ecagctegtg titgtgaaatg tt 22

<210> 17

<211> 24

<212> DNA

<213s> Artificial

<220>
<221> source
T 222> (1)..(24)
" <223 /note = "Description of art1f1c1al sequence: oligomicleotide

-primer"

<400> 17 .

aggattgaca gattgagage tett 24

<210> 18

«211> 19

<212> DNA .

<213> Artificial. p

<220>

<221> source

<222> (1) ..(19)

<223> /note = "Descrlptlon of art1f1c1al sequence: oligonucleotide

primer®

,<400> 18

. cggagaggga gcctgagaa 19

<210» 19
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«<212> DNA L.
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<221> source
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 «400> 19
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