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SI MPLI FYI NG M CROBI AL NUCLEI C ACI DS BY CHEM CAL
wORDIcFEEAI1 ON  OF CYTOSI NES Techni cal Fi el d TheCT/AU2005/001840

invention relates to nucleit acid detection assays for

the detection of mcroorganisns. The invention al so

relates to nethods for chem cal treatnment of nucleic

METHOBSIF{R SIMPLBNING MACROBIALNUELEXT AGTRS BB GHE)YHE3FeMODIFICATION

conbined Wi th the use ofp sPe6siNgs |1 9gands for

m crobi al detection. Backgroun t A nunber of
TRSedyHiag are presently available for the detection

of specific nucleic acid nolecules. These procedures

typi cidlelivehBBE Pslated t& REMEE GEid HRRRNES agsayby&ﬂhéi beREldof
bet ween_t he taraet nucl ei ¢ acid and nucleic

rglp@eéggnwmsc h hed vq,rglﬁa@Iqor{elaieér{ampﬂpqqﬁ{pgpmlcalItr%atment of nucleic

#Rldsd6 Ratiice Brid Q@ﬁméﬂ@ HAFEDLRI gérRfmses dRSARIRE®S RE of specific
k| | obas q?gkb The nost w dely used nethod for

“Sﬂ‘b‘{ﬁ Pl E‘é&r‘? ecé'B@m fic sequences fromw thin -a

popul ation of nucleic acid sequences is that

of . pol ynerase chain reaction (PCR) (D effenbach, C

é(iher G eds. PCR Priner: A Laboratory Manual .
%—ng Har bor Press, Plainview NY). In this

anpl i o
o AP AREO L sy SRiaciny deneplgprfeore
nuEleigrabid @algceles eilhese preperures tvnezally drpieon qnoset:eence dependent

AR i) 42 S G R AL SBL 1088 o oy rne
l@mﬂafrgmesﬂﬂpﬁr@hg@ruo}ﬁ@ﬂdm@ou h#iseaof lgAs)dn @emmcgs pfamdny ,
kﬁbft%s*égﬁk ~using thernostabl e DNA pol ynerases al | ows
exponentiyal anplification of the sequences between

the pheBést w.@%mefh@e%r%ﬁbnh@atmﬂsbwﬁc 4ubhéstfrom within
COpyI ng usi n reverse transcri pt ase to ro uce a

oRstvh|adiRe AT BYGRIDRAI Cemrgr)ces spipat q(rpalwmerra%p eha0 FeaghoRGER)

(D@ﬁe‘%’édﬁet%ﬁmehyleﬁ Q. &lds ePY)ROFf’rIrﬁEﬁ”ASLéH&)%tH@' Nghu€!cold Spring
el ect rophor esi s, '\h%b“ disatign wwth |abelled probes

l-ifg%or(ﬁrefsa raw?)vyl r & thisgmplif |F%Wnsru9@@atgllﬁpnucleot|des generally 20

tb 4 nnuémrc@tsw rén@ﬂgorbaora@em@mémn@ruhlsm&ﬁ@is a&&awa.thea@rﬁh of the
use of fl uorescently t(gg?meporl mers that give rise

redigh ke ampifise. AfPIsedit N Bxnthes ?raﬂa@tursﬂu&'r\g&egstranded
: mCSlﬁbcﬁeﬂvJ e ofaenh&idion, AsmavehybriaSaffeRandBDMNATS8RY synthesis

t her technlgue have been devel oped for detection

ugwa %&?Fﬁloﬁﬁb@al?ﬁ\' gpResigIPws ﬁﬁ@?’@é‘ﬁ'?'c?é“@@a%}é}ﬁ'd%he sequences

b&%e@ﬁﬁé@hrﬁerss RN& sk @zes eARbé amplsd H))Pﬂsi(élo%%%g using reverse

UBRuS PSP 15 RIRSIURE A COmBRITRRY N (GAROPHr AR TePNAy ragments

ceh be lewted b é?arﬁiﬁ\ﬁ@ﬂhb@(% lhﬂuéﬂﬁéel elé&fﬁidﬁ@res@ hyBridisatin with

(%\la au nd Shank D. Isothernmal in vitr
'%%%B? O 8%&?@ faqgﬂf&pﬂm?rsath@&%'{om %{hseﬂueéﬁﬂﬂwcman (eg by an
cPriERiRIsBAD| 80 usBBFILBRIscSMB-1888ed Bt tRaGivieisdRE a signal -

upon hybridisation with the target DNA (eg Beacon and TagMan systems).

As well as PCR, a variety of other techniques have been developed for detection
and amplification of specific nucleotide sequences. One example is the ligase chain
reaction (1991, Barany, F. et al., Proc. Natl. Acad. Sci. USA 88, 189-193).

Another example is isothermal amplification which was first described in 1992
(Walker GT, Little MC, Nadeau JG and Shank D. Isothermal in vitro amplification of DNA
by a restriction enzyme/DNA polymerase system. PNAS 89: 392-396 (1992) and termed
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WD 2006/ 058393 PCT/ AU2005/ 001840 2 Strand

Di spl acenent Anplification (SDA). Since then, a nunber
wobkooetbssp3 i sot hernmal anplification technol ogi BET/ABEY®S/001840

been described including Transcription Medi ated

Amplification (TMA) and Nucleic Acid Sequence Based

Anmplification (NASBA) that use an RNA polynerase to

copy RNA sequences but not correspondi ng genom ¢ DNA 5
St(*é%ﬂaﬁ)%bﬂabenﬂ%t A%Iﬁlﬁét&irﬂgm) Kimzb tid, aBanmben géothrgisothermal

R chmann DD and ot.h
arap‘lmcpycprtt@pmﬂlpgﬁs ek@e@ dgéf:rdt%edéwlgg Héﬁ Hnscﬂat\én Vidkiated
Arng 874(Tmﬁ)eérQJd\J@cfléue rAc.draéomncas Blasece/pﬂnpnmatm(m&m that use
1

1878 Ki evi t

R e sy TR e bR ol ol PR RoetBhis o

(éuaté@gﬁn\wlmrbldi«m@mhmv Wﬁﬁﬁgerm Rmhnﬁnn Qi agereBingeran TR.
vitro nucleic a

t
Isgthegmals insvilge arppl{fICfth_rgB wcgegc? ?cl‘d ?}g %%&Bﬁ {rbogdfled after
rdtRiral385IR e, PNIG 87.QgTer SDB\lA"erBdﬁeVI'SOT ven@gmen B, van Strijp D,

tech | ude Rol |
Spﬁlﬁwr:nl ue[irolbg& %ﬁ@ﬂ%ﬁaﬂgg\q@%g ég()@n‘ﬁrﬂ?\éﬁ | Egrgﬂ\gg&)isothermal
efzyhdtith ditrotreBielcadcrt dmplifizatoranistimixed BQiheRBagrasis of HIV-1

replication of sh | rc 92: 4641- 4645
'r(quQ'QB)JVF@rMQtP%%St qééﬂ %ﬁ%%@l\ﬁn (RAM that uses a
c| réﬂfl l%\'?/g t %aq%chq L& Hc AT gClWIe Amphﬁcatlon (RCA)
E%H?rn chia % % Q{gj E% E,
ibivhith aYONA polzhem@ewteriaetaammerrdlrefstem arw@ular template (Fire A and

o a(ﬁggo t | 2 E(étlbf? ?)f rher Oé aBNanc@} '48%]/1 1f99§§itl'\’a9rﬂflcatlon
Ai'mmcét%l(RAm&ﬂa’ﬂ’xsés amtcuimrmobef;eﬂarggt detectlon (Zhang W Cohenford
M, H@ﬂi:ncﬁiarﬁ %@gﬁgnta hé%%ﬂrﬂl H Wfﬁgﬂ DY, %&édﬂen BfN%hIamydla

el icaseé enzy nw nd
t@bh@’ﬂéﬁs byt issthemasl Mmtﬁeatton(ammtﬁeaﬂonwpet){gd \a feﬁglﬁ@tw.q;tudy J Clin

80@50938 %ﬁﬂt@%‘%ﬁ%@%@%% e@gﬁa'séltfe%hgéht isothérmal

DMNtah@rﬁmtlomﬂ‘ﬁ id)d $had usSNA halinaise Ehawne tmurmgv@ thedaNA strands

'fﬁ%eci@kﬁ?@? WCG%EMW rd n‘%ltljllﬁﬂ catl on o He&%&ﬂé’f@@m

angsificatoni EMB@EgWOMLQOEWB%QOéySt em PNAS 89

392-396 (1992). Traditional anplification techni

‘el y Reveptntsoarmgl oplioss obPNAeHERIfpaian A Rgen described (Walker
%f f]Tang i ”pl\?aeﬂifegﬁ JENG 2Sn kI 8198 othBHRE H o ahpﬁfwéhoﬁytﬂ)ﬁA by a

Ication reaction. Heat treat g ditional
restsiotidreerizyme/ A pelymerrsgraystest: POMERBP: My < §2). ‘Tradition

qrg%‘?%%’t#ogﬁec rhc%%z\’\"?l? %n@&ﬁﬁhu‘in% bydids &@eﬁé@?htuoﬁ%ndmerﬁrheratlon of the

oma snall nunber of cells from.a
teget ojsionlps ot aseveypls of the amplficatien regclign. Healaeaun gl DNA
r%e?@ts% é.e?taﬁ\l Jeﬁ?é@’of' s'ﬂe?rnﬁd &%ﬁﬂ%éﬁsﬁih@mna}f\m % limiting such

sue ~ sec araffin bl ocks and anci

. mnﬂh%p*aﬂhm of Bidtiomya sowll ey el elie Gl GoyeidRiagipstooyst, or

rg%l'%er | s%l iﬂrmil ﬁ"éw Is é"%ah)oﬁlsa RbgrAcmbd fdrﬁﬁ‘%U@ﬂas in tissue

nmet hods do not rely

smilbmsn warajfnm@nd@lﬁr@tar@mnéﬂhw@m@% this Be@%& Qog?rg,q 6¥fiR.gould
i‘{}ﬁ%ﬁg me?gi\er tﬁ%1 %?\9\05% RSHk Eﬁlo§§o§a¢ﬁbﬂﬁcé’tﬁ)nts¢gﬁﬁlﬁt I§§thfa|fnﬁuhmethods

at't on, t on enzymatic njckin
m\nomlymuhesowummnawatmsqf ﬁhez:iemﬁt%%mf@%%@ ingle
g’[randeatr%fécules to serve as templates from further amplification, but on enzymatic
nicking of DNA molecules by specific restriction endonucleases at a constant

{emperature.



10

15

20

25

30

tenperature. WD 2006/ 058393 PCT/ AU2005/ 001840 3 The
technique ternmed Strand Di spl acenent Anplification

W@ 3b)383ed i es on the ability of certain restrPCL/AUZ005/001840
enzynes to nick the unnodi f3ed strand of hem -nodified
DNA and the ability of a 5 -3' exonucl ease-deficient
pol ynerase to extend and di spl ace the downstream
strand.. Exponential anplification is then achieved by -
COUp’\'hé"@cﬁﬁi&é‘t@teﬁ\m@d Stant DR menadtriptifstion (SPALelies on the

atilty Gbeasials ESTSHOR ABAARS LA F AARPPORS bl ol Tndiified DNA
arkd t%%la];%lh%f e{\@dﬁ‘féidonlﬁle’é@d-dghdéltﬁ ;:JBJytmérasE mea)w}d amd displace the
anplification o I riction,enz
d@/gpps}r,ep@phg@ngygtxgﬂpenhp%gg %L’blﬁ?%b ?hﬁj’ﬁgn? 8%}519 sense and
abtReRSE FR ot AN SvHRdesirand @b plaeentehefrsmdice safsel reaction serves as a
KU UG ST TN
Is%lﬁe"rrﬁaﬁﬁﬂltﬂoférﬁ@mb@trbncﬁfsﬂﬂﬁgbbg gestrmMrafgjémeﬁDmngimemA system.
ol ymer ase syste
PRASLAG: £03-260 LHePAPoUde BRIHSS gave peeryianyor h fudessiu
é&ﬁﬁ‘ﬁd&gﬂﬁb’f ?y&&é@@rfg{vﬁﬁbel‘cum@s W a0 dﬁr dittmILMEn NaMLk-éG and
: i mul t aneous Str S e i fi
Shpik P o1 eSTa o U eGP o ChEk BEp rnaPh SR by A
Blk fsﬁequfn{auls aﬁltcmﬁm\mm I(-jIILBtD A& atitia @, HEI.‘%—16 Nuovo
e use 0 at e |
GoHo2HRBk Chiagatdia i oQRHis eqrg BAS glrnag' VY%O%SEAOQE and Walker GT.
SrPﬁLrMa‘nl@B% Bﬁﬁrﬁd bls@%b@m@h#\rdpmlceﬂort had Flulnrashenqwdﬁblénzedon
t
Cieiastioy PhahPTYERAT AT e St et 51 PR BSresn
dri é‘ﬁgltugeﬁf%ég\l tg%ggarg Je%%%écpgn nB@ﬁngegwspH&?t%‘é?er nucleotndes in

sev ave been I neered hese
oﬁd&)ﬁﬂﬁﬁbddOe ewenwhomnhnater@mmmemtmiam the megified @tfand would

20
b@ﬁﬁ)ﬁt@ﬁt ﬁor?@%&rgg Ccrﬁasz% 'P%s%ﬂ R%n?r}]l@c %ig{%ﬁ‘n@gﬁsée%d;u% X onto
dEO@ keessplagenaen reddting Bamlucihcm@r Neenexal ‘THiskage rRtiZMme have

b@% Pﬁg‘ﬂgfé{ﬁd N@ﬁfa%e ?nze(%e%eo% rélog B—[)l(l&g'? g'r)e' t’ra{ﬁltﬁﬁ]taNﬁénner but produce

aﬁlﬂa{ atbes bztatiDNA sfartdse “Niskase ie0z\DNA mgl,udﬁ,l\}@lWé&(pQ( {ynnen KD

L
@omgma nmysl\(lzg(}memammm dasrgan flb Q;al\mt@ﬂpﬁgwe&{% ,ﬁgrg , Kong H.
GG pubh 3t e EaTHe bR e éé}?“?%k’égﬁ?ﬁﬁ@“"s‘ﬁ?%se
N BENBE SBiolOhibrd. 2000SN®i; 3A3I(1 T)y! 12&@ )smA Mlyd dBerivier. Cg.f<ong H.

ddl H’{@W"&ﬁl}r@p aa% LeICTa tg"ﬁ?ﬂ}{&g nDnd BE kiR itsPoligomerization

restriction enzyne
s(té’t\éalEl)/lBahEeﬂrJ%)m ﬁeatﬁ(@) 8266 (EFUPIAPPA Swig(3331 The use of such enzymes

r| se 'He 8 H@J nati on has been shown to
‘p §e3’8 iCat ef'fici ency of the reaction from
2 108 adﬁltlgn aé@)\ 'hfaé %?ér'\ ﬁ’rﬂar&\%dlﬂl@lef&b%f @%Hbfdaﬂ@rﬁ bﬂél heat stable

o t hat sing this technlg
repfpiciidn @myrr@r(Aaaﬂlﬂnddd@tgab@q Iéxq;ggymﬁfgsg(g §té)°olyrqq{@se Thus

Jesul Lant ALk Sheah tPRckast 9fplification efficiency of the reaction from a
10® fold ampilification to 10" fold amplification so that it is possible, using this technique,
to the amplification of unique single copy molecules. The resultant ampilification factor
using the heat stable polymerase/enzyme combination is in the order of 10° (Milla M. A.,

Spears P. A., Pearson R. E. and Walker G. T. Use of the Restriction Enzyme Avatl and
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using the heat stable pol ynerase/enzyne conbination is

in the order of 109 (MIla M A, Spears P. A,
w@eacnss3oR. E. and Walker G T. Use of the RespeT/atu2ams/o001840

Enzyme Aval and WO 2006/ 058893 PCT/ AU2005/ 001840 4

Exo-Bst Pol ymerase in Strand D spl acenent

Anplification Biotechniques 1997 24:392- 396). To

date, all isotherrmal DNA anplification techniques
LSO B rhdigisd i Sikaa mabismertiAsideationaiploalisquiA 997 24:392-

ecul’e to be denatured prior to the initiation of

3%){p||f|cat|on 5 1In addition, anplification is only :

l:iglt tet‘? %igt% g{‘ %gthf?%g%] a‘?@gg@g@cgh%rgte?ﬁghes Ea%'hlrg 'tﬁeqmlftlal double
stifiRal ArslaMDNAenoldass ©® bm‘dman&edbpngdb theg leﬁllah@phfcﬁ*’e@if@at‘on
and transferred to g ort gpmg
Inraasiition; AAPIfiSAIQN i 1N 'B'F%ts 05'8%8 &Y 't%e\ﬁ%]e tar get V
sequ nc(ﬁ e%g?%?%i%ﬁ'\gt?@qgrgemﬁélgg E\adk?é H EFmor ﬂge;ﬂa{r 8168 on the

|'ei”c” aci or an ogue suc

. bmbﬂ Sife BPgel etdotrbpharesis ag@kapsiered brk §@|Ich$j.tgp@[t eraced

ISR T
N@ﬂh@ﬁtbllcﬂfhg)r Uae@rﬂte magyb@e naUselmuclemjamqb@{ a@c&;@)@gyggés peptide
nuqﬁ%@ acéd%ﬁlAigP I%BI;(%({: % g]ab gI[NAmrquen%}]égﬁg Bgcieic a'%:ld (INA). The

OXi
Idb@ﬁn&ielﬁéa‘mteiﬂy betied (eg) vslth:eﬁP)a(gr arninginect dpieeéen prrogec?urtle ?nay be

strat conver si
A T SBAReE Ml WAL BRSbe fni  son o
bbﬂiﬁ or digerdighidehy thesprobe srttian dhtecwmw AeaNEt SUSH s [eRZYRg-dnked

Sgg%g?%goq%g?a tur ngltg]%eséc}&%upl ed to a solid support

erc acl in solution, is

 hybr 'AQ\ L ied mg‘tﬂcl?i fgpc?iﬂ&@t’l@t@ctﬁ’cfrp&?@}uciéw&at h&y I9&dn used W|dely is

nucleic acid is was and the bound nucl a]
$emddmﬂfléowardilsmlpng Irathlsge@@ﬁ@ eppqu@retqﬁral?e 'ﬁ)PBPP lgf E%g s%d support

egt at
Do SRy PRRIER PR o b s b o

mgemmem: agd isdeagtied avsy Aneier|d Otmwudﬁ'@ggf’ %‘%q%@?ﬁyaﬂng @

SﬁX(g ;gfo Eh gﬁ%gﬁ%glttg '%ee t'é?gi%g Sﬁcﬁlﬁanéég dpeeftion may use dlrect or

nhdhrcelctemethAds ds ogijingd alsase. qummlg$ ogmy;\ mg’t[r\{lpgijlnm@e the ‘branched
[gxll 3 \égé ég?trgglt"i’ol oﬁégeﬁ%se@HﬁJ@ih%t gédstdhd yhfdwitis aybrrdmaflm principle

nucl d
(DBYY , tdrdean M. rSaye, al(@gq;g Apeq!gfsﬁérll Seq% 2&762(%5) Arap| ygr]:)wmg

Jégéj 91%# Sggfasr“ljcielgggé hy&&f?seatloh fdM gireBtt dedSetidh .of nucleic acid sequences is
oI nf or mat | 2004, Kendal |

tadt. of DNPemdz;oarraym @Q%,Wt@@ﬁe@ms ;) lg)‘pjsmeﬁ#{)% gltope L.M., et
a‘?r %Fo‘?r?f?rme{tleg'éd quglssnugdoai Reﬁd‘dlldsﬁi_p%ﬁlaESTrehﬂ@m M‘Bsoblology 12,
rom shoft ol i'gonucl eoti des
537 5449 I thigraseedsg, iBgiyidealnucielc @%@%‘?C%ﬁv %&gﬁ“@fv %89? @E’E short
é&gXﬁucﬁ tlld%é QBIBIEEH)fZS T tﬁ@%‘ﬁyﬁétrﬁls%ﬁé&f)elﬁﬂo@w ohgonucleotides
to _even

on er

(©phoally Bmms inthe AppliediBoBy<iemB AT Agueag%h‘ OrrﬁS)afc’ogweg%nger
gge&h%gé& serch %Q CBM al)r‘\ésh 0] fﬁ@ﬁ g@ lé'sbbi’d SUFpoRas azed patted or

or | abe d nuclelc q
nﬂﬂmlith‘ngraphlcpaéiy BV!@heﬁm(prda salif! suPPArt ARggFhSr alfl)éleg [gcleic acid
popu?atloﬂfls PERRU A With 1@ P3G anaRed 1eh@l of hybridisation to each spot in

the array quantified. Most commonly, radioactively- or fluorescently-labelled nucleic

acids (eg cRNAs or cDNAs) are used for hybridisation, though other detection systems

can be employed, such as chemiluminescence.



10

15

20

25

30

35

the array quantified. Mdst conmmonly, radioactively- or
fluorescently-labelled nucleic acids (eg cRNAs or
wa@ DNbs®¥s83a3 e used for hybridisation, though ot he€T/AU2005/001840
detection systens can be ehpl oyed, such as
chem | um nescence. WO 2006/ 058393 PCT/ AU2005/ 001840 5
A rapidly grow ng area that uses nucleic acid
hybri di sation for direct detection of nucleic acid
seq UR'?Q;SI&IP/ igPowiRgareaf thﬂ%e@rﬁbl@m&{dcﬂly;ﬂan@téahwgfoﬁ,dlrect detection of

naRbBp paNERS R RELPHUR IR AN B G o SR gtover

' wHS DR A¥ &S C§H>ﬂ@21®9-1 Q&@DBﬁWﬁEéh AZNHDDDO))IS AmeWbrsed of high tech

di vi du d
aRanges Sers AR Eoial o aretBeC iRl adEye
spETiesS Q{B’t)h@?&ﬂrﬁg%” orPfgdruiosided oiaser aeeuéncge duttoasa

lid t t
complemesting BVcENA %nﬁ%ﬁ’ﬁaﬂ‘?é §in 4 g BRBGTIS gidearem. A
é@gb&‘ ot RBemdd rﬁ)bls’kﬂémﬂ hepliate is tiofn Myobidisdd sxatmtlumamwy and the Ievel

ofe %&?@E@ﬁéq@ﬁ@ Eag c{t rrﬁ’@g %grg\tg HHF‘S}’SPQ mcisé 88'ﬁﬁ]§ﬁl radloactlvely- or
f186reSSerti QL ENAR JicIdE Beids $efi cDIAS Ywdreiudid ddri rwbndlsatwgﬁnough other

other 10 detecti on (%/qsterrs were enpl oyed. Traditional
dﬁ@?F@U?)’SF%FSWﬁ'@ %’8‘?8& on of microorgani sms such as

et S BB AP MR L,

aaa as®ji B¢ Riciuds cafturt lué the roicomrganisrssb agledivernugient media then

CWB@%W@Z he lrcg%g@%{g%rﬁ ba%ebgér?lg%(%;s%gﬁg U%?)réaﬁroductlon characters
sGERbs bi@gh@ﬁmplerrtenewné@relacmstamé spscity aw@ga;prﬁperggs (such as the -
C‘gﬁ%&té@?ﬁ%ﬁ%‘%‘?ﬂ% 'Cgrgv%hné)r{ag héht%lgrrogﬁtﬁg/pxmaﬂﬁﬁes have to be

sue or
ge& B Std@eilahsﬁdatssué beclbasericloss fidddiased oneRigteicie and size

t eet
d&;e&m% yg‘?lg‘]:g‘[j)@ﬁ” ?%s%{) qu'd(:—:\ gﬁfdﬁ‘ ?éxzﬂ%EQWsuéﬁ #BhiRGues is that not all
rﬂbn@bﬁjﬁh@arm \slrhgrtwu Lihdegrconvaniidgaal ccibwearicel ﬁgmdlt@msthmi@gdhe

r}g%%ﬁ éﬁéf\%}{ %%%Iﬁﬂtht ?terlgsﬁf HJ(%}ﬁﬁlé é?fch%‘é%b/ssena

eria or exanmpl e such as
nNews@ﬁdw eStafptavenéusyinteudios] aeSnddpemantus infrerasiwaish all cause

and e%rr? erglﬂu st Wi Jhﬁ %\Aﬁﬂné% Eéhs%%lbo?’rﬁ%%ﬁmgltls and fulminant

anongs meni ng Iti1di s causes
rb@ili‘ﬁgdmnca*egmm) all threg s‘p@cms meendifficee 0 wg@&c%lgeww}urmbpﬂles are

rBEtE e ye%)pecn spdiy nef g% Ee&eq‘cf%ggtéjr{ b%bmﬁmlngédéﬁrsd

xam ned ever for “up t
HGMMndag'saquaeﬂs;saﬂai metdurm ngntialsur\getqqgh m@ ingide adenlne dinucleotide

eiﬂrc]j];rlﬁl errﬁni%pe% g?og\gﬂ\ bff %)h%gagiea/i\%mc}ggn £RBY le'ﬂirQQ rfrB tryptlcase soy

eni ne di nucl haem n and
tgbmvxztrrmrmn hEhio odlisiorearktthe dadiive of vmqws@démww@ as sodium

Iegawén%tgs ‘?‘]prs Wcro&égﬁ'grgg Syl &d ﬁ‘lcﬁﬁﬁmm bBfuMSdA Which

vari o ditirves such as sodi um
mbw@ateln@foeﬂmommmataad fieppy hiley wyvdpmg, Shesideniifigatian of the toxin

'B@i%ﬁpﬁlﬁy %cgfﬁg Ao%)g% ég(mug@rﬁa ds‘bgla‘ﬁ%%rﬁs:%%@};%%?\?cvglstulagznatlon of
rebultseftelr @days. Imactdltwe!scwlmnegpf the R@fﬁerﬁlgbr@wégqrg%$r§ ogspecial
r%éélta @lgas%y gc?rkn ﬁoéo?%ﬁsa%]ud% ?%ﬁgro\bﬁr‘l‘?&l éeﬁ%te'o@fbto‘afpo%nmg as
eIl &hsliainfedtions diganinfentians, ppaumieria, osteomyehtls arthritis and brain
abscesses) is detected in minute amounts by selective absorpt:on of the toxin via ion
exchange resins or Reverse Passive Latex Agglutination using monoclonal antibodies.
its relative, S. epidermis, leads to blood infections and contaminates equipment and

surfaces in hospitals and heaith care machines and appliances.
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35

medi a takes a week. Staphyl ococcus aureus enterotoxin
(a cause of food poisoning as well as skin
WO ndoeoss3es, bl ood i nfections, pneunonia, PCT/AU2005/001840
osteomyelitis, arthritis and brain. abscesses) is
detected in mnute anobunts by selective absorption of
the toxin via ion exchange resins or Reverse Passive
Lat ex Aggl utination using nonocl onal antibodies. 35
| t's KEh-RialWeicroBrgaRintbadani siso healdssifienl tesed dnithéieoiiabotic

and cont am nat es surfaces in,h
PTG B TR & HAIPh BLePRRT BT Brided mbgpoREPbis
feﬂﬂ&ﬁém&ldﬂgﬂnm%&éﬁﬁﬂ&% glGeddenmaitosd or sucrose. Alternatively,
mmmgcgggnrlg an sngﬁg/ p% Soqjgﬁtr%rasféﬁé&% yqa @gft?gtlcsn §de%|fl¥: antibodies
toSRBGUFfAce atigens acexdsetod protdiab slidh @stogins lamgalso used to identify or
fermentation reactions ubst
e B0 FA O B PR e BUFG, P8 B e,
miPodryBasmiprsed smlbsédﬂwnt tes&n'@l Ciltuire yf nicreoryamisims icaxpensive and
Speci fi ¢ anti bodi es

f -
tir@e 6?%?”@&!”% AB¢ saryals agﬁerggor@ S%t%rglrngféﬁ 8Ta é] er%r Wgw ?%Iess fastidious

micedthhi¥mer Thé )ﬁbﬁnlﬂfu% aer genictively dovdevia thatahdnyttbets must be
above net hods

e BPgRRTSTIY b ore SiREiR e deR: Mppt pieroogganioms

cdf £SteRIMBadiygrowh 1 Inapensaedie, amcherice niveycfath beloivrigvedsnal detection

wﬁ%rg g%pﬁ% ?\ﬁ)?%teéopfu{ﬂ%gp 8&1 Bgﬁm %t?selc(l)e.l%h m'%mﬁ{ﬂ%é%\é}iig 2§lntr.’é(sent in the
wikh BPInTREaihtLAl Witrcigiker drgartidras. many tests nust be 10 y
done on the sane sanple in order to reach definitive

di ag MrsnetMninorﬁherd@mogaml pedrslentifinatian of prthegend migroorganisms
%Tba\(%%{j Iggtt %g% d| %p{rgg}:qi\ IH%&C%X%FEISXdIEQH'B &%Bﬁ’c‘,’edl if Y&lpdnse to
Irﬂ%d‘tlbﬂ méthtthes Dwowsamémmmmmogaml,s‘m mmeseéﬁplarsﬁﬂ@tﬂe on the
oBat 88 QR BGRB8 i ctern
aptigenagies| ailowing fwrrgajnr SerOgroups ko lee @ete_@@ne% (f\hB C, Y and W-135).
Eﬁ%rﬁ%@%kggllmrﬁa% (\@s#&wﬁphﬂ'}t i ReRicAmrAlR ARJURRd can

onse to he m croorgani sm
abdass tigopodoctionfad suerxamtmoeleSarB@tftﬂhae% Methgiss sletast thegpresence of

s%%qn‘llc an(%lfoﬁalgg gﬁotorug% Hg e st E@Fr%?er ites Ghd the LHELE of MRUbAT These

have ant i genl Citi es,
adthazisi suffer ihe alravethask is thab i takep some tinee i9e e eRibRsY to mproduced by

th&’slgo%’t axtw%'ﬂqu% Jé?)aﬁ% Fgo}‘gnﬁsu#g%q nlngé'@g“gﬁ %ggﬁ@ﬁ the use of such

aasae_/emnndxteekabdzddjﬁeneohﬂtefoetwﬁ@h past @ @ﬁt'é!@ mfg@ﬂoﬁ these

nmet hods detect the presence of specific antibod

pr od Masel résentthdhere dies Repra1uch ur}ter,e@t inAlee He/P ﬁolspular °methods for
tH%‘é ?grﬁds%qof ilBERRis d?@talé‘@dfﬁhéééf rhéthol 6rfeH: s%ﬂ@iﬂ@é(ah@sédbﬁic detection

kes sonetime for-_an anti to be produce )
of pathpaaitic enfrermanismes Evamples af W‘ﬁ TPbeds DS e &r%&ﬁed DNA

s@g??@%ectfoﬁ s? bl 18RS m%hw%dh@ﬁn @f(arﬁb’l@ﬁhat@%é@ﬁﬁe ééﬂﬁﬂ@h

erenti ate between ast and activ
hyb:ﬁcbz:ettuoomnngalerr@arMS@ﬁ@I @rartCHeﬁi Q%@mB'E@ﬁt'%@H't'mers for the

slaﬁg RIS lredty F‘J&ﬁ?ﬁjﬁﬁn&ﬁar{m'\ﬁgﬁﬂ RépiBd indesf Qicleit PRids Symp Ser.

NoSI 8 0 ectious di sease. These net hods offer
19911.(;24)11‘9@ -280Y specific detection of pathogenic

mi cr oor gani sns. Exanpl es of s(tij P net hods ncI ude B
" br afREEr mgihod for the detection and classification of acterla |st e amplification

of 16S ribosomal RNA sequences. 16S rRNA has been reported to be a suitable target
for use in PCR amplification assays for the detection of bacterial species in a variety of

clinical or environmental samples and has frequently been used to identify various
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signal detection system This nethod is an exanple

that uses the sandw ch hybridization principle (U dea
wo/Boenssbs Branched DNA anplification multi merBCT/aU2a08001840

30 sensitive, direct detectlon of human H Vliland

hepatitis viruses. Nucleic Acids Synp Ser. 1991;

(24):197-200). Another nethod for the detection and

classification of bacteria is the anplification of
speicrmibesaymisnidNfecaasp ¢6% eRNA beBes Biivdv bpecidsesprecific

reported tao be suj,t gbl.e_targe f in P
Pl Cinteadny o A8 R B00beryt " rglhet K pgpe. 0.7
HRip&e| @5d KnCaCarasli. 2092.Qf Clikvictdbitl.o4(:4@-4@8)v iHowememn pate culture

oS8 SRR bR g oo

onfybiidizeg &k sierokecyuge db/Ger tBNatagmiresths kpecies (Fukushima M,

sSpeci es-specific . _pol rphi sns U Jrr Lo .

CGRETS 3 SRS LENABEN TRl eyl oo .

4Hi6:bgE8-d5). 8uch HetHods Gees expdnsiv@0iige cdnsuBlingiandaboabiniehsive.
40: 400- 406) . However, pure culture of bacteria are

r equiThe dreseudt infergors PaRe deysiofadosaw methode fergietectingt i | |
has to . e I.di L £11Qx
Vg R s S GRS, shefled W BenElef Bk ESRRiGhRG assays for
ampkiianoial ddecieeyashi H, Nagai H, Ito K, Kawaguchi R J
Cin Mcrobiol. 2003 Jun; 41(6):2605-15). Such
- met hods are expensive, tinme consum ng and | abour
I ntensive. The present inventors have devel oped new
B offlgyentiaR ect i ng m crooergani sns which can be
adapﬁe ener a

dto | . detection or initial screenj :
aonye pererdpparl taepat oS ut fetedls B GE bl tgmprexty of
tHeRBIrAR Udofar BRAsHidlIgeaspe o nutlbie gufddserdating wecrbbiahnucleic
relates to duci the complexity. of . the base ke. .
o613 v & aeeet Bt Sogen SneSor SRperae e YRgRREgBR e
pFidEiEe bisahplige Ferircof A& gemurnel omhidieiancidgent t hat
modi fies cytosine and anplifying the treated nucleic
aci d'Iin & dirgh eephet,eha psisapl infendidn poovidesfa madog éeraippliication of a
nuclejc acid, |, A . . present invention
"B?@b'?lﬂ%%mghen%rtrh'gﬁ)%f%bbélg'ﬁ%l%ﬁfcﬁ%nﬁr%@ “of a microbial
9enoR Gty FFERAIRhoME G RliGeR Gl TR b that iddiRles Rgtosine to
m crobral” genonme "or nucleic acid with an agent that
forodidrivevecyicomiial @ugleic 228 B8 m deri vati ve ni crobi al
‘nucleic acid; and anplifying the derivative mcrohi :
nucl @Mpliiinadhe gepradive ezécrab@? HAIGIE PR 1 BrOGHGT A Sl Redftom ot the
}%B@P@éﬂon‘i{;ﬁmwﬂfaﬁ&d eic acid. In a second aspect, ‘
the preésent invention provides a nethod for producing

a mishebt@dspect, fHeqpraset @iventiai stondbe auhethod for producing a

conprising: 25 treating a sanple. containing mcrobial
“HQBB@E%P%&R %CPI‘?% gﬁ%ﬁt’leﬁ‘? Pito8i fies cytosine to

for mtr%% irllgvsglj1 ':Sér\{}SIergo%{a?r%ga lmic'?c%'t%lede?ivg& bﬂI;A \ﬁiﬂ"gan agent that modifies
cytosine to form derivative microbial nucleic acid; and

amplifying at least part of the derivative microbial nucleic acid to form a simplified
nucleic acid molecule having a reduced total number of cytosines compared with the
corresponding untreated microbial nucleic acid, wherein the simplified nucleic acid
molecule includes a nucleic acid sequence specific for a microorganism or

microorganism type.

In a third aspect, the present invention provides a method for producing a

microbial-specific nucleic acid molecule comprising:
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anplifying at | east part of the derivative mcrobia

nucleic acid to forma sinplified nucleic acid
worRiloeos83e3 havi ng a reduced total nunber of cytPGI/AE2005/001840

conpared with the correspaohdi ng untreated m crobia

nucl eic acid, wherein the sinplified nucleic acid 30

nol ecul e i ncl udes a nucleic acid sequence specific for

a mcroorgani smor mcroorganismtype. In a third

as pesttainingea PNAsatiendfeor aonicpomanies a met hod f or

producing a mcrobial-specific nucleic acid nolecule

conpforsingg siMPIifBIcerD 58the anipobiahDNAOBIaveNn Sy carying out a

obt ai. ni . G [ ]
R g g R IR o B BYRnENGFREGTENE The [Tt such
thaatheysimplified tforan ofdbe wéerebishDNA compripee sWistagtialnpases adenine,

sequence . Ch i ng each cytosine to thym ne such
g??@he?ﬁgﬂ§¥W%$?E?ed formof the mcrobial DNA

¢ Onpgéléaﬁ\g%ﬁl%ﬁdﬁlis%lebiﬁc REQ&S apENbIBEule RoBUBAB IsMEHIiA8E form of the
th nd se

ym ne; ecting a mcrobial-specific nucleic

- mioblamNacul e fromthe sinplified formof the

mcrobial DNA. In '"a fourth aspect, the re%egt - lei i
i nveht® Burhssaestdiss PresRnEINYBToN IpWdes 7 BiGRRIPETRECHE nyclelc adi

mE B RUWHRaiRGd BY HRIMEMoE Becdraing eslthaaried Bimgt bidtht peeskhi indention.
aspect of the present invention. 10 In a fifth

aspe a fitth 8suce 386 presenamidntion pravidedese wé theahethhe according to

‘met hod according to the third aspect of th I t :
TR EPe Do ateseRt praed BPofH HepeS P B \§pRE or amty the
- midBbibfspdchie nublelr 2t mblespledh hitestouasseiyc aci d nol ecul e

in a test or assay. In a sixth aspect, the present .

i nvei & sixttpaspect ¢ wesddsnventipr proridss pistbgs wedrimgrs qbiined by

fifth aspe of . t invention. 15 I'n a seventh
tl'gsffgéucqs’pe?thogtﬂb% %retsgﬁt iR ‘

; sent i nvention pr ovi des a met hod f or
det egl L 08, I € a5 L I6 62 s Bt iﬁvé?ﬁ‘tisxlli)ﬁ&fv%l@'érﬁéihad ForaRMERg the
conpri sing: OBt alning mcrobial DNA froma sanple
prsepes diealmigrogganiaini AGane COMRIISE®E gani sm treating

‘the mcrobial nucleic acid with an;aéacg%rt th%tér?_rm ifies
. i "é(? e .

cyt oSPiRNingMiGEehial DA fer 8/ 83TRI8 SHP 9fi o

nGb8igaRisRY i di ng priners capabl e of allow ng
anpli'fication of a desired m crobial-specific nucleic

acl d ygetirrukenitobliahaudkst beiatvithearagent taa modiiiel eytosine to form

acid; carryi ut an anplification reaction on the
da{éY%t\v%m'%%ﬁF%Wg@d? QF'Qnucl eic acid to forma

sinmplified nucleic acid: S ayi i icrobial- ifi
! by DA b YR R vt soore
naclsicaicid mglethie to thesderigative roicadbiad nuslpieacid; ¢ nucl ei ¢

aci d nol ecul e, wherein detection of the desjred o
carrying out an amplification reaction on the derivative microbial nucleic acid to

form a simplified nucleic acid; and

assaying for the presence of an amplified nucleic acid product containing the
desired microbial-specific nucleic acid molecule, wherein detection of the desired
microbial-specific nucleic acid molecule is indicative of the presence of the

microorganism in the sample.

If the genome or microbial nucleic acid is DNA it can be treated to form a
derivative DNA which is then amplified to form simplified form of DNA.

If the genome or microbial nucleic acid is RNA it can be converted to DNA prior to

treating the microbial genome or nucleic acid. Alternatively, microbial RNA can be
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m crobi al -specific nucleic acid nolecule is indicative
of the presence of the mcroorganismin the sanple.

WO booblosssgenome or m crobial nucleic acid i s DNECT/AUZ®S001840
be treated to forma 30 derivative DNA which is then
anplified to formsinplified formof DNA If the
genone or mcrobial nucleic acid is RNA it can be
converted to DNA prior to treating the m crobial

HEREQBYiOH vl RAGnolétulewhighiis/tley convarteala ddrivaive DNA

can be WO 2006/.058393 P 005/ 0018 9, t t
n1§>|e§p|§ pogloag}@rg@{ﬁpgtéo ﬂb& t%gseg FORVEISIoR o‘%%\l%h DRA a?éngﬁ’known
afPMYRIHE 8 af ARBiseatangerifiiéd tofaheaeDBlApri or to
anplification. Methods of conversion of RNA to DNA are
wel | Tkélcmfrobnar@bnontal erdeiciefeadid careb@pbfemedémphqﬁeag@s viroid,
DN’A d
b%ﬁﬁn%% us; Al ?rpg%g‘a gﬁbalnaeggrb?%g%rcég%%@&n aci

virtus, Vvirol
bact ¢pl Wi, LN %éﬁ%m@&ﬂ?ﬁleﬂf é&@é&@ﬁe sélﬁbtég%ﬁﬁér@telrpéncodmg
si ngl' & CeTP6 e m crobi al genome or. nucleic
na@eld ac@nn%pmla@ne@ﬂlmg ovalgie acid] TPasATBHIRRS realerr &f prokaryotes or
m&g HQ&’ Qu r)%t hamgs. Ndteterhisly, Efﬁé Flboé'dnbé?ﬁeﬁﬂeglons are

rons o rok yotes or single
168 Ioarzysun prokawp@eragam8§md 2854 dheaAsg, Oftsﬁél'er‘F%’ég SHgryotic
ene I n aFOLESaRN chde. aPferabl
HGe5eRRES" Tndafn b BE eeBep ol QR sRae TS o eraoly
thrd agembisgedivemBisuliitee agent can be sel ected from
bisulfite, acetate or citrate. Preferably,

t he argj qt
i s sGoefarabbi g agenemopifigs ap gosinedn a Urkidh SAYHFFIEL an
cg%h%%éh?ar? QoBblEsBShded Mickibid) géhérﬂﬁd)l@/ﬁ forﬁmig)ﬂv@mtlaﬁ‘\)ﬁ but non-

'e stranded m crobi al genom c

camplearitare MEPPIALACIYS ARF BIIPRUESY 'FhacFF %fﬁrr?ﬂ’ 2 e 1 @osine i

b E54 |s8Spicdlly fBurl iRfAEoBRI hedidlt atige cytosine is
uﬂ@w‘e X@ (ﬁy th%IICaQ is typically found in mcrobial

nucl @r@feaabnd thé’d@fvar\zdaﬂnwommud:era atit hasea naduced tadl number of
reduced ,t ot a

BN e T O TS
genorpé?]% eﬂyéy ?H g%lﬁngffqudform P LSRRk Eﬁﬁné bnﬁﬁdlélb 8dd ‘has a

form enone or nuc | c acid
ré@bed ectal iraberrof njztesmeé cayparsi mib thoopreasednding Antrépied microbial

corresponding u itreated microbial 20 genone or -
GRORMEIE "HEPE 2% one preferred form the derivative

‘ngmﬁ eﬁ% REQ‘?& H& fbrrﬁcfhg &%ka?a?h/@'?ﬁlbl%b'ay nGA&E @b@%ub@t@ﬁt‘ﬁﬁly contains

d%m ne and uraci | UZ%@
benels hdenisigot @uﬂmrw (G), thimineddend b'taéﬂ (Whansehassiubpizgially the

s%ﬁﬁcqt {8y ﬁgﬁﬁgr?%%géygﬁ %téoﬁ@}%%dmgcﬁrﬁlk@aﬁid R g@ﬁome or nucleic

anot her preferred form the
aidmpl i fied formof the m crobi al genone or nucl e| c
acid is conprised substantially of bases ad&al genc(Jmé or nucleic

guani'n@npBpr Risierrasyiaimdhe siMplifigs forma ol fiemick
%ﬁ% cgfgfbﬁgéd)éhds%rﬁﬁﬁ)f b8 hddhina DY), SEHMIRI® amaamanine (T).

Preferably, the amplification is carried out by any suitable means such as
polymerase chain reaction (PCR), isothermal amplification, or signal amplification.

The method according to the second aspect of the present invention may further

comprise:
detecting the microbial-specific nucleic acid molecule.

In a preferred form, the microbial-specific nucleic acid molecule is detected by:
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pol ymeri se chain reaction (PCR), isothernal

anplification, or signal anplification. The nethod
waewe/nsk3ng) to the second aspect of the presentPCT/AU2005/001840

invention may further 30 donprise: detecting the

m crobi al -specific nucleic acid nolecule. In a

preferred form the mcrobial-specific nucleic acid

nol ecul e is detected by: W 2006/ 058393

PCT/ Mlamg/eome@t& lighid jgmpatilel Dhigindind ée @ ¢target regigarsdthe microbial-

capabl e of

e RE Tl actBElepite Royb e urskal e fr helBgtocia ligand o bind
tosmétargeteeglomlam for the detector ligand to bind to

the target region; and neasuri bi ndi ng[ of the

det emeesuringdénting @f the detesioy égach‘@lt'@?lta.r degige o defact the

pr%&? nCFfefhé)Fn idr S5l 8 %Elﬂph leie e 'ﬁubl@ctﬁ]é“:' eic acid
ecu

I'n anot er prererre form the

M cr pbdRkie? PRIEAES fORNCInBirficRbidllspadiRoillcreid Scid eicisdurtis detected
by separating an anplification product and vi sua

o Heoas S 20 P BESRIOY o0us Be BHRUSIS i ARG HIS o R eferably
th@ra‘?r%fﬁéatloﬁ SRRE %ts‘aegalkéYecﬁﬂ)ﬁélbélﬁﬁfF@F&% Snchdstected 8¢ vigdalising one
ands

by V|suaI|S|ng one or nore b on a gel. 10
opperekasb ¢n adefd ni crobi al -speC| f| c nucleic acid

mol ecul e does not t
m cr Bfﬁf%rghliys mlﬁrog agﬁge? ur %/?Hi n{]q]]etecr&?e does not occur naturally
inMthé hidrbalgasiBeci fic nucleic aC| d mol ecul e has a nucleic
. acid sequence indicative of a taxonom c |evel of the .
i cr yoa gaefiéreaa foifh.ehe aniombiat-spdcificeluciegf adihemolecule has a nucleic
m cr oor

aag ﬁﬁgue 6 éréqs (%IIVQ §t 2 ﬁﬁghor%%tle\?e%f hfgﬂ‘ %ﬁjg)]{%a%’lesr%’?é aﬂé ¥xonomic level
ofpap whieobyasishr inalutide bstin lioniteditd . ffamin tgegea goaphs, strain, type, or

. e
' ”Vem 5 gfé’fer?‘éon@ hb E]t B %@H@ al Cj)réhﬁg t@fher%Se&‘o‘Fﬂ%bdr@éent

ences are o or nore
meanmn swhmcéfocmpatv@dormor@marqblaépNAesmuea@ﬁé are obtained and the -

w8 & RBleA gq?@ﬁ&’sfd{é; cﬁMﬁgr‘;e'd% oﬁl%'ir{jatr@éﬁ SHL GricréBial-Epeific nucleic

préeferre ormo e seventh aspect of the present
amdvmiecudm the nucleic acid nolecules are detected

by: prOV|d|ng a detector |igand capable of bindin
a -r elfi @Rred@recierm QL s S@Vﬁ'&tf‘@Sp‘ﬁ‘ﬁlf’ég\ﬁ RECSEMY IYePeRi ﬂ}f nucleic

aSHTfdISh B arbideR k@i nyt he detector ligand to bind to the
region; and nmeasuring binding of the detector Iigand

to t BQDV‘UMQI @Uﬁte@ﬁbf ﬁbéﬁd @@e\ble df Bindeigetc ta regien oRthe nucleic acid
”ﬁ%%gg@oe lpyyllrm L{T]fuﬁ:éerﬁdme tﬂg@l %e EPEH'E%W’@ (f éﬂﬁe region; and

det ect ed

Vlesﬁgﬁeagpr Qlﬂ l?\égtg‘tleg{e e t%rq'gg {o_ tﬁ?h'ugl? e ?P\Jgﬁfgc g?getect the
ptdsentad of the hgalsicsriddnelscuiet have a DNA genome or the

In another preferred form, the nucleic acid molecules are detected by separating

an amplification product and visualising the separéted product.

In situations where the microorganism does not have a DNA genome or the
microbial genome or nucleic acid is RNA, for example a RNA virus, the RNA viral
genome can be first converted to cDNA in order to treat DNA with the agent. RNA may
also be treated and the derivative RNA is converted to DNA prior to amplification.

Preferably, the derivative nucleic acid substantially contains the bases adenine

(A), guanine (G), thymine (T) and uracil (U) and has substantially the same total number
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m crobi al genone or nucleic acid is RNA, for exanple a

RNA virus, the RNA viral 30 genone can be first
w@orvsmss3esl to cDNA in order to treat DNA w th PEEAU2005/001840

agent. RNA may also be trdgated and the derivative RNA

Is converted to DNA prior to anplification.

Preferably, the derivative nucleic acid substantially

contai ns the bases adenine (A), guanine (G, thymne
of(bbkesBg truar@ﬁielspérhd)ingimdnbtﬁﬁecémhxd)tﬁaitriualeiwacudw elmpmntantly, the

REEIG R RN T

provigb hdt tiRCmibrodialINA aab Inyt mtathwlatestéah argtdytosineac| ei ¢
acid nol ecul e substantially does not contain cytosine -
(O, owér’ablyhbe applifisdsterivative nusieicacd swisiantbllacoriaing gie bases

trjrg é gta n h% g}/an‘ﬁglbqaé Q&% tgtﬁfﬁlﬁ'ﬁl?%/?lo‘f bh&& é’s‘ﬁﬂle'cﬁh@gpondmg

elc a subst an cont ai ns
ddrastige nicldic aﬂ?da(add ®mndf|¢rhmlcsa;thJeltrm¢talca$¢qu tThe amlrréed derivative

al | di d
S R et e e
The fr[?})feffér?é%j fARh t}ﬁ@%lc\g‘éblap%dﬁlc%u%@mdad@ rrfoﬁaromédwas a nucleic

ed nuclelc referred form
i tseolhﬂrwle imgeativeiof a m@n@mc ] @' st BISTHORIHUEED aTH%@XQP%m'C level

oﬁ%é%lgr%ggﬁéﬁ%% E%lﬂl'na%é Ya?nl gé‘ndsaéﬁé@é'@ %tréuﬂVtﬁbe r ditigent

croor xono I evel
pnmtda’rﬁmsgm ther seane orrviiffareret qeaafapiﬁlc cg&@aihlc RqRUatiges. In the case of

bgétg% p’Fer Y]%%her%r toMhd d&T é] FAlly r@@&%”nz%b'&ﬂémﬁr%tdéeBéaﬁﬁa

ent geograpnhi c ofr popul ati ons 511?
Peatsebasteriah BetaproteohastarianNagpeiae s M%ﬂ@f&ﬁ@r Hpisgeria. Different

Qt%ﬂszrﬁ%/ Eé: Eagﬁo@%r &fgle %@k@ﬁd@@han@é@bﬁ@é}%ﬁbﬁ Kl exists in

a prot Nel sseri al es; Neisseriaceae
DN@; soEcules th[atfep<§t Bran infrasdlvigt fo(}_’mgmgkpﬁya %czragrg§ﬂlﬁp1p(ﬁ|a§mlds or

pRQé?ﬁlb%ﬁﬁ@? bd HRorRDANER T Qbns/ S rhidfdoRFarlidhageorhsd such as

es that exist in an intracellular
pathogenicithisiangs.imi cr oor gani sm (pI asm ds or phagenids),

or polynorphlc chr onosonal ons o 0 n

genorfb& PserRamt RYentioR 499 Y t?:‘ﬂ' ditQIr%??@g'Ze%h%ﬁ%g@s%fs"?mmb'a] and
v|r£‘lvg%%h%§ &ﬂ:ﬂcaﬂ SOudR t@s@&:gmertmotgmezie nbtuee 6f viiatigénomes, which
of mcrobial and viral ngno

cepbadmingerenient Rieres PRI REDEH réev@f/ a{)i;lpglsﬁ'algﬁ 8%%{3 &y Mg ssortment

ofd eﬁ(ﬂﬂlcki’&%lbrﬁh frovd eFRASHE BhinmI€ e &5 ne\ﬁrmdnhzenr@fmenm\btyams as chimeras
arisin rains arjse fromre-assortnent . of r%? m.e
genomes.

of egimh s 1S ATl EKes BB ARG o g
o l ﬁ%e?qtpﬂg?ﬁcge} ﬁtgﬁ'laml m?rtﬁ%nc% bg 89#?88%& %%Fcoeﬁro% known

ple or “avi an vi ral
nukle ddid BeyueppeLsf rarcexdargdmm]m \hleemreinb@ui NuEe c}otgsuoaa: rn| tbq original

out in silico fr kno [
e e BP0l PR MR S
i@sritig) €l be @StesninE@o@ING Sorm@ITed Bbmabrtcest Bydh aein silico method

obtain the sinplifie clejc acid. Sequence identity
RRIENCY e&r@?@?ﬁq}% gfﬁqa?ﬂgs gﬁVerted sequences. Such

an | L) LgQ RRbeR Q)btalned for any given
anpl le\/ﬁgra?lngﬁrgg avggecnf%eﬁfézc émg]%P%Lel%gfe speci | c nucleic ye
rAicradrgenlisee by ¢hid ateﬂtmdeprobbss ai prirdersman deydegloned to ensure |
amplification of the region of interest in an amplification reaction. Thus, when the probes -
or primers have been designed, it will be possible to carry out clinical or scientific assays

on samples to detect a given microorganisms at a given taxonomic level.

The microbial-specific nucleic acid molecule can be unique or have a high degree

of similarity within a taxonomic level. One advantage of the present invention is the
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m croorgani smby this nmethod, probes or prinmers can be
designed to ensure 30 anplification of the region of

WO paoe/0sssb3 i N an anplification reaction. Thus, MMEAULINS/001840
probes or prinmers have bead designed, it will be
possible to carry out clinical or scientific assays
on sanples to detect a given microorganisns at a given
taxononmi c | evel. The m crobial -specific nucleic acid

abiiy ecgrieaticsimplify thepotestia babadifecericeg hetegneer withfin, taxonomic

I h
T e Aok AL YO e AAsestes va
thld&éZééﬂﬁé@&lﬁ#ﬂarltthSam:fla prymers agrediced nombel pffdegenerate
prp rﬁég%%tgh]%l ubs? gllnf g?@@?ﬁ‘o& ts\%aﬂc nQEIen?"rag:,g'rrﬂgﬁ?Lg?n in a given
sahplber an uni que nol ecul e or nol ecul es that have

cl ose sequence simlarity. Specific primers or reduced
nunbEer dgfubliegfemnded DNA whlphéia@tatflawy@élrﬁgetaettréa%nﬁﬁtﬁp {esults in
tv&ohc?er%ﬁ\{)eormc?él? 588?0:@@ h&lom s%%HHF elaéh ontaining the
I 'ven e st anded
bmta@ien@ecwaman dyming, énct pieat.i hige wle%err\/&im 'E‘%C'EF‘ﬁ acigggre
pl%%[l& oaf§‘(5r¥ Shd i Shdie SFAAR éf%bed WHie We@mﬂ\ eTRE b derivative

each contalning t ases adeni ne, uani ne,
nud'kymanlds areferablydiave nwmytogwgs Bt stildave dhasrme fotal geimipsr of bases

aflf SequBREZAGHh 34 AEIHBR Al URrBIADRASSIEENAS RipdrBRtly, the two

e stra ) I vati ve nucl ei'c
deriviatiee puadie eai@rswmavémﬁw"mﬁnw fpezndh pthesand|foryg éon nd @ botiom

st Etehd fa"i‘é fdt4 ﬁc %%r nﬂ:!?g o?%%ﬁ@s E@rﬁ‘gé Usé!ﬁaé A target

orirgin untre nol ecul e. ort ant
fatemipliicatioe ta deecestf@@m@hf'&fiéluﬁlétc %Cgﬁwplﬁ%'ﬁt M'”B @%@W“O” of
il Jla]%?m%%&@e%&\e% metf@;s {09 BottShABEd) KEREAEG

or nore he strands can be use

tfa/mlmmsen the gﬁtesppwlﬂ@ﬁmpi'ﬁﬁdcﬁémp'dﬂ?dtf@mﬂ) poRacwcieigeacid. As
n@%‘u&‘w ‘é‘grgl?ﬁi‘ég §h& togac('aﬂdfﬂ?lb%%ﬂnestra% il dPehIRE®) Wifi be aliited out as

erivative nucleic acids, uracils in the to
e(a@rr ngyw cooptirsentarydiragg avil weawéﬁbaa@y adeRpfi %@é"ﬂ%thyﬁé”
RS AR SoFBh 0 So BGh I oo

AR @an@%Mde@ém&ﬂyf%qdéndﬂs kd tr*éen!érdblldleﬂe@mi n@seic acid
each new conpl i nment ar gﬁnst ran

keI AN DU ALY e el gerpyirclze. Bistitally Sae Lngent

cbmuﬁor@%etﬁé nErobRBspdtifRHuceit Ai¢molataleudes nucl ei ¢
“acid 20 nol ecul es havi ng conpl ementary sequences to

the mhe m@éyeat rnS@zﬁmlnfdao ust @laties oaonmersrhhbemalumduceawel of
nucl ei ¢c. a

cul es t hat, .can, h |d
SR e et e phaeriennenSf fer KR U s g TS hARNY any
nﬂ@t@b@laﬁlsﬁﬂs prevzheinu giverTéenge eSerheri mmmbial bﬁpemﬁcﬂg grobes can
pro t hat are i ndj cat |
oBafrd bt AETS g 82hy Do bER iyt ano ganovee
eMample of ehedresrghmemwhet her any 25 i croorganismis

present in a given sanple. Further m crobi al
t ypeVifmeca fricoliakdpesific ancleisacigsudierde hes baen pbiginedr identified

f%&}pgt%v%blnfmé?gﬁ%n S oofréélé%edr ﬁH‘%"Q/ 9&1 b/ 8&@6&1 BWhsure amplification

i cr oor gani
of the region of interest in an amplification reactlon It is important to note that both

strands of a treated and thus converted genome, (hereafter termed “derivative nucleic
acid’) can be analyzéd for primer design, since treatment or conversion leads to
'asymmetries of sequence, and hence different primer sequences are requ'ired for the
detection of the ‘top’ and ‘bottom’ strands of the same locus, (also known as the ‘Watson'

and ‘Crick’ strands). Thus, there are twb populations of molecules, the converted
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When a mi crobial -specific nucleic acid nol ecul e has

been obtained or identified for any given
WOR@60883gaNI sm  probes or priners can be desi gremAU2005/001840

ensure anplification 30 oft3the region of interest in

an anplification reaction. It is inportant to note

that both strands of a treated and thus converted

genone, (hereafter termed "derivative nucleic acid)

g&rhe8s RBRAL Y% 1B hetiRtel P bfteraiond@siognandsihegeptiatian nbmoleoules that

| eads t
Mo dnriaiveni 308 eneaed by BTG E) offfngioqical
m@ﬁﬁ@@idl@fbrcﬁy rﬁétﬁodé QJEh @nNsbthéraid amplifitatiamdBrimers: re typically
same | ocus, ﬁals

degignadde)y the-ep{eredrap étr%ﬁxcgf%f %nevFegkelgF%gutopr@éerg%gn afdo b%kgenerated

LB strdriae THoBViewie PABsBROG/AES3a8clinical or scientific assays on
"PCT/ AU2005/ 001840 13 Senorre as it exists inmmediately
sanples teepoE P9 MighP BRES Bopul ati on of ol ecul es t hat

results after th erlvat

repli E%PEEPeb“gPr ol n(te\nona &QBH% ?"&N Q;%[d?ﬁc' r’églons of derl)vatlve
nQ&leibYaciieb hedsnificd asa prstﬂrtedrfmm tbmptlnnetSc;@tJise e amphflca’uon of

Prinmers are ed for the converted to
t@m&m@@‘&m@@%&@%’%ﬁgg nﬂ)&% “?Sér]. nmers can also be P

gener at'e

pOSSi rb? gg\{entﬁ Qnecf %%8%%8\%"?\; 884 proliies a Wit folbidtecth a microbial-

carry I ni ca or scientific ass

ss@mﬁ mmmamenmecuae ginIising RINeRSP GBATCPAP aTFREdipAit ﬂéft%aspect of
or EbppbR&titefts anf
W BRET e BB T WG Ae 6P e ReGBRE T Cbrfpbaaons =
apiptifietioededatiomy the priners cause the arrpl i fication of

the mcrobial -specific nucleic acid ecul e. 10.(3’(@) um
severﬂrﬁfesaptm&e MCFROrGRAS B i SG?'?RF%%trP'@rP BﬁvY'%r‘ésV'ﬁ" jpgetenum,

usdﬁpgcﬁrbtﬁgoéh ThESPRER, sm§l@Q;‘éllfo'r%a niAE, | 2 ia@y @ttietl microorganism,
€ ‘conpri si ng Prl ners or CF accor di n&, M‘g lis, L., et al
nblmatteré@we@flokﬁ‘y clapsifigsh s4ghes heVERITEH f%@%ttsff”e fgys. Lo
198§, IQ%ndB%B@of BRASALS, ISnEHNRERME Puslishafs, Boston USA, or
anplification reaction. Preferably %el? (gt Iraomr anf:,r ivles of
riistopegasisnesdthak magsegied WtF‘@é'mat??’rQﬁ INgA &t ERTS fiacip
I?;tgﬂgalt'ﬁﬁed%r%aﬂ 2‘pE9ﬁ|QK Qafted HPUTPRNIBE 6t als iMu@rawdl Inc, as well as
ani sm or any other mcroor Q matte

star ditiens Ibalse Setieaal maoraén'?amdﬁ?ﬂgbﬁgﬁ? Bresept il human

cg’%d,%ﬁ&b‘ irsq ikomiBt oiline H2AGsliaHaRsRsIceah MRNOWROL fick.gov.
ones an Bartlett, Publishers, Boston USA, or

mcr Oﬂfegrﬂl&t&J@arﬁétﬁta@bé agssagjeal etunally bcdunmmsnvwagmental
defined in Harrisons Pringciples of
SEVP, B 5O CEIPT PP e b e U el eIy @ aure
dr se@fs MBHILMASn 8fhdrat matusiort sponsforint eitties exiracsliulddy or

m cr oor gani sns

cribed.
I@wnpliafjhsoraéeqqﬁad }Nﬁﬁ @\ﬁlhm\erﬁu‘ ¢ ﬁozl%gférl %@ %t?@ e‘MJcBnJMHFEBuy
Udries t\srembra iBRrm¥Velich @bia. rgiekabe abbeciatied mitbragihizg.mar a microbe

_ can be a pathogen, F{gturally occurring environmental

agApRied @bagierialfilor ne organi sm (or an organism

exi sting or e -
medi ufiS P qsalb% tpﬁgeaya{oFrg} Lﬁrgyeg?e Solf g{?{'é\ ng{sengels\ﬁﬂﬂésr by first
@h&xéﬂtﬁglthem RKAYenom2intd ratcrtwefdrml\m teyersertraasertnsiontaad then

' modlfymg t%e c AI tg:y tlhlefrgadce% Mrhi€ Begxcgv‘(cét th'egprgﬁter‘?tcé?%m%é‘non

existing at cytosines in RNA viruses, as the reverse transcriptase will copy these as if

they were regular cytosines.

Preferably, the agent modifies unmethylated cytosine to uracil which is then

replaced as a thymine during amplification of the derivative nucleic acid. Prefetably, the
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between two or nore life forns, such as a m crobe
associated wwth a lichen, or a mcrobe associated
wowdok/osssbact erial film It is possible to assapCt/au2a08801840
presence of RNA viruses or I¥iroids by first
converting their RNA genone into a cDNA formvia
reverse transcription and then 30 nodifying the cDNA
by the reagent. This gets over the problem of -any
adait Dybdiidr arodifying titoginats sqdmm biseité. NOREAagénts ted simzlarly modify

PRI e ey PR BT e chigfD el %Es%}eéiﬁedﬁ%ﬁ“e?ﬁ%@?d of

' therlmiidﬂyh aEgamplgs oxlude, bat not hmitéd Wbl&hﬁtesacteﬂaiﬂ or citrate.

PR o2l SO i Bl DR o orvater
mdafies 058883 iMRETa82005/ 001840 14 agent used for
nodi fying cytosine is sodiumbisulfite. Qther agents

t hat Sedinim kisulfjte e $Q:) neastereadiknid tosy bSsiquble *mnd gfgytosine to
h
%t gdr@é n@d%#ogééqgacﬁgﬂ u‘% o? V@% |% gg&,fé:ﬁ%ﬁf@tt@ 8&arRhation,
alhxd snuthé iprasenee ot \aater giveiise ’@t%uraw ediiea th necessasy, é@%ﬁ@‘flte group
cérf b& P%hwé‘d%% Inﬁl '5?kaﬁ’ner ?cg'gﬁf%s r\é@ulﬁ{ﬁ ?nrih% Fb?m@ﬁ&?@ﬂﬁgcn Thus,

1es C I ne nto acl di um
pauesumlryuane:y(omasm )be cambsod @a@rap»;s vxﬁ«rtyrfnﬂlwlamecymms(ehowever

f t
B pE bR g gl 408 ey Meiin
deam nation, ~and in the presence of

o a T0F REFPNLEFTIoR oD PoBEBBaT G5 THE CEOPIHe @Fé"ﬂé%“ the

ehRRfyi pfo%%r‘évé&lé’&b fAd éhoaﬂnK% Ulﬁ@(p@@ﬁdlgfehﬁmﬂz variation between
resul |ntheformat|on '

Solates9ftAs pYma PRCIEgR SERFES: (2805 588k rie P & FFe: Nat. Acad. Sci
U2 bd S13950¥1 3984 v rihedasaljsrsbiasitiplb @Mﬂw@énlc iRneobf be

Someried B LIS, 0Ll 00 FeRIonl, US40 BLOLEEL | Boires o

. tHIQb@&éﬂlétspééle§hé\létw%©FH’ igégome st patteih lkeding gengs which represents

bl ens reve nor Npus _un ect ed
IR KT A e e Y
sB#Heaiapa strbidMecifid tdtgihi chdlng Heneﬁt Btreatirigrtbe 233I@Ehe(s present

Acad. Sci 13955; none ana
vighin paciial pﬁ%tﬂ‘ﬁt&?@etﬁ’l‘g i é&cs%d'fg?gﬁ SESR Qe the
|rﬂ/gﬁioi3§&érﬁdj@ WIth o€ Adri-prteih @bdihl eomponaritiedt is present in all
&g enone”). All isolates of this bacterial species
bg @a' SO@SFe genome of protein coding genes which
represents approximtely 80% of the gene pool, plus a
di sp@hsmﬁngmnmnc@ﬁwta@ta flag clisficab anyirenmentals feaersic, Bidpgical
w%gfr Al rc]>r §<?8r§1‘f|o aSs s%le%\ﬁr&f?ﬂérﬁgng%%% thQYmt'ieﬂ ‘?c%tn'tlﬂlgat;obg or at the
§ n a bacterial popul ation
sbgcuesﬂevam hsejsl mmrderdp figst determimeghe gengral growmia WRich thee
olGBE BEPr G A S Pres hbllad. KRR PR MG Ikl dibase n any
o@muqmm dseitveiteivatet invertebratsu prokblyeti¢ of ewiarysiticag.g. diseases of
p 21Y§ £r?dqlg}3§{o%k dnée%rsgggf GumdH Ro8IbGREs sy eésaﬁ fafths and 0 ster

I'C as'sa of m croorgani sns e Init
fardBmtsctqenalgmresaUmllrag oftéryironmental sources be they natural or contammated

determining contamination of cell cultures or in vitro fertilized eggs for human blastocyst
production in in vitro fertilization clinics or for animal breeding. Detection of
microorganisms in forensic settings or in biological warfare contexts, is of particular

significance.
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25 species level is useful, in order to first

determ ne the general group to which the organi sm
whedoensss93 Exanpl es i ncl ude, but not |imted toPCT/AU2005/001840

di agnosi s of disease in anys organism (be it

vertebrate, invertebrate, prokaryotic or eukaryotic,

e.g. diseases of plants and livestock, diseases of

human food sources such as fish farns and oyster

f ar Myroughout i mcﬁcatﬁmmphbﬂgtf@fcoetﬂxl resiviresothervder) o word
" y G " r. H 1
c%?nﬁ)ﬁ' 9(9 op?ér}é“ugllw? Qﬁch %ﬁ%s @6 rd%?w‘?@ﬁ:jr,o'wﬂpten?tg??elrgtggd to imply
thegngstusﬁam oﬂwstatedkﬂlmerucmmer pr gidcarigneun of elements,riptegers or steps,

fertili I :
b ‘?}o‘éél‘lal %(%Mg?)ﬂ o‘fah gfg?—;r glﬁpi;?ﬁ% lrﬂgb{fndr en Sfjg of algmoepts, integers
ori stefs. ol ogi cal vvarf are contexts, is of partl cuI ar

signi ficance. WD 2006/ 058393 PCT/ AU2005/ 001840 15

Thr oyhdiseussien of dpaundnts actsomateriale device agtinirsexithe like which
h& SOt iﬁéluﬁ’échﬁrtﬁé g%seﬁ%emﬁéjtlon i& 96"@61'f§reche pBfpose of prlolwdmg a

vari ations suc rises onpri sing",
cordex hefdhe prrsant ipventipny it ig et tp ﬁélt%iéﬁncﬁﬁ 5T agiissig gt any or all of
th%gg MRiders fofth gﬁrof file %rfo?@rt b9§e GF RER &fmrﬁ&ﬁﬁ@rﬁgél knowledge in the
egers or- he excl usi on™ of (y the
fleéqj gﬂ@\mnt tq ﬁhp@g@qenbmvgmt@p asdt e@tg@pﬂ Afsteia REPR 18 evelopment of the
pllegéﬁtgﬁ\;e%tloé or steps. Any discussion of docunents,
ts, materials, devices, articles or the |ike which

has IhQﬁcﬁbr'tﬁ‘é’c'th@ﬁ@sbrﬁl lﬁ\l’é@m@lﬁ ﬁ%’;‘{fﬁe l’ﬁ@r%%lédr@&lnd@%tdcﬁj preferred
solely for_the purpose of prov -context fo

emH@d'meeg-,Séw{' b GipBriEEAN r?]‘%@tﬁ&? tiegfofiewing KEpiags 3l examles.
adm ssion that any or all of these matters form part
of the prior art base or were comon general know edge

Birinf 6&%“%&)0%&'[\%[);% Xsan‘t to the present invention as
a prior to devel opnent of the |
pr esg@hré ‘ﬂ‘éﬁ&ké QIE‘nn{err]!t 8 Siet oft’tgé“i\le;slgl r/é)h%ﬁf?z@ft/d}sré\ﬁ@nt i on

nore cl ear under st 0o erred di nent s
Neiskerihgonteiorsbie Gane hefss eneéatier Q%OWS'WI'ﬂ'C@HP%gAS can be .

% BHO9S g%ﬂgmﬁ?@r'ﬁmfﬁétlon :55@1%5 bfeﬁ%% b&%blﬂﬁtl&fs Wdifd be

aw ngs lgure 1 nment of part
reqeired &rithe weiveraglideteatian Qﬁ/ﬂelﬂéﬁ’@s@eﬁ@sé%é ﬁﬁﬁ@@&@ ﬁ'f@l@”tY)

(gﬁ{)]&eg@\fltﬂro‘?llyai‘gorﬁﬁlhgﬁong%@t@%lﬁpﬁﬁémibhftd oAbl RAvathe n‘El%Félc acid

seen I'i or enomc sinplification, a total
(%’i/eswwt@ée ém’@rmt( IBNBG g liBled aftepeaghereapanca)he
uni versal detection of Neisseria s ecj es

%
' F1a 3 7ot s e IPERe i §TBoCBRBANG IEsTa e miarty

ofsthBRIhdliedbeQibncss, fsﬂfc@!lqﬁ rfsdsl de@ Heustlsabgerasndin tf(3917é?c’andard
sequence simlarity ID. NOis listed after ?afNA

olwuelﬁe@e prpp@fur%orz @wsvkge aﬁéorulgé'%cr"ﬂpmnm%?é&"% with

poes E%wé iﬁ@rs@%‘éﬁoﬁ B SRAGIPISSsSWIA 1 G0% %Mqué?fcetshﬁlanty to the
uences, since |INA probes can be of

t%@ﬁfﬁ?@ﬁ‘eﬂcéné‘?%()t'ﬁé\'p & listaeafter earh §eAHERrRbot i de pr obes

OGRS AR £ S
s;m'did% déi}%o/al@ﬂﬁiéﬂfsﬁﬁ tisd g lgehé frvnt Nesbdia and Haemophilus. As can be
seen, the method of the present invention allows the simplification of the genomic
material in-order to produce species specific probes. In addition, although simplifying the
genomic DNA, it still allows differentiation between Neisseria and the closely related
Haemophilus species. (SEQ ID NO is listed after each sequence).

Figure 4 shows alignment of the Streptococcal tuf gene before and after genomic

simplification in 10 different species of Streptococci. Before treatment, a total of 12,288
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target sequence. (SEQID NOis listed after each
sequence). Figure 3 shows genomc sinplification to
wal2dobosssnt | at e bet ween closely rel ated speci eBCTIAUDIS/001840
alignnents of the iga genelfrom Nei sseria and
Haenophi lus. As can be seen, the nethod of the
present invention allows the sinplification of the
genom c 30 material in order to produce species
 poBE ¢binbmapsd@suld be ragidictiforthe ahivesagbrireemgsithd {if ggne. hafter

oRaPaT S, o3 b e B A S VB B R oo
d&RefdreIn a0 Sk, Ithe N@queﬂcé sitiladtyafefae se’aplrﬁlca’m;que Qoky)67.5% which

wEéqf%éégto E}%P g}l{s |m88fﬂ%ﬁ? gSEIC%_B:F N Ilgz ﬁteg%?tfép%c@tééfqugﬁé@
ot af e 35k Slabt) B8535 Rens TSR G T BRI Lo ane

, aﬂércgwmm@mpbﬁoabnﬁ Reforalbibelfitedpatment, amtaltqfé a8Rinrebss al

g’ﬂ%’ %oé{Psfvyt c? bg9%%L?r§§??réﬁ%hﬁ(lersgﬁtg'mr%f% gbﬁ%@@c@”’

e (o)
ebi@rotexis géne dAttaogelnomlc $imphfthdtion only mmo@%m@@ons would be

ol 3wl 85 BoR ERSE] B8 19180 BRerledifspocteer
la: féﬁfﬁeﬂ% 5%‘50\@%%@%}#% %rﬁ\%)mﬂ@ngé g A addBWRuraminidase gene of

ococcal enterotoxin gene
vhedusrieflusnda sﬁamébe@é@]@m aftesigeppimiq Ymplifsqtioscpefpee treatment, a

t&élﬁd{‘;l fd4t8epr56§%rﬂ'ﬁﬁ£th ord WRlidbe nguﬂfeéﬁ the @RPersal prlmer of group A

hat'i'ons e required for the universal
apd Brmurarhinidage Seaghiftercasteriic sigwliigagenniy 4@695@6 ognplypations

V\%%ﬂf[g@ r%gﬁfréﬁ#o'r Bhg@kbp&té’&ioﬁ b4 2 Bdihe ti%jg@ju@ﬁéé Siffarity before

required.for universal detection,
siropliaionds anly G0%eubih yirpsae & 75%ENer g’ '@(‘@H o&%é:)@ Bno s

llgﬂehg,ﬂgpggch(gfeqhgﬁcel nfl uenza group A and B neurani ni dase
.various |an uenza strains before and after

genomlgfuré i78RbvE lafigirh@t.of BRf Mt@vﬁdse\mmgéﬁe baoretaﬁdedfteogenomlc
048 probe conbi nati ons VYOlfJ g reﬁ:g)w re for Ig uired for
slmmlkﬂé@t% Beferedieatpenyy 3 ikl RT %8“’@9 'HP%‘A’Q% 3’&{8%

-t LSTerSaRmEG &tmété\lnmt\ﬂmlg@fé YAf‘c’lB‘B genemi simplification only 32

conbi nati ons woul d be re(ﬂ ired L%eq[n ver

nieReceamifations Woyl g BuUIrgor g@l&{ﬁrgﬁ getian; Zﬁi(t‘%)DB\éQ 15 IS s listed after

e]aéhgémgnlcé% cation is only 50% whi ch increases to 75%
after sinplification. (SEQIDNOis |isted after each

sequUERLR 8 shbgs tre asiffioationadrbdumte obtaimid tiyd R frami thej genomically
Vpglglgg%ﬁé@pﬁéﬁﬁlagnegieargélg{ns %ﬁg@ﬁpo?tﬁ)gg%go%ﬁﬁg q%rﬂve bacteria, with
rpdiateeamplRaus beitlg etectedhis hemids ef specifioriemgth bpgarese gel
eg»,zgh%é é{%%ﬁel?'gs ﬁ%%ﬁ/dfxq@%tég g(Teno tgﬁ s?fermltﬁé‘ érf\@ doﬂQ réfé‘t‘v\é o
dismdeed sigéd d%ﬂ@% rumrin t{eSHgrKeDIaNg) GM;)_ U_smgep@rrwrs gpecificderGram
STy RS PSR R BB A v
drinkQs @wdlflcg@ﬂerdrﬁ pbsithee l@éct@aam/mjs lonlly\bandsmm tee aix Gram positive

negati ve bacteria, with appropriate anplicons being
'a@ﬁse PWE RR'®Hands of specific length by agarose gel

Figure 9 shows the amplification products obtained by PCR from the genomically .
simplified 23S ribosomal gene regions of E. coli (lane 1) and K. pneumoniae, (lane 3).
The specificity of amplification is illustrated by the absence of amplification products from

the remaining 10 species of bacteria.
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25 el ectrophoresis. The arrow indi cates the expected

size of the anplicons relative to standard sized
WwWorok®esss9s un i n the Marker lane, (M. Using prPOBAB2005/001840

specific for G am negativd7bacteria reveal s bands

only in the six Gam negative | anes, (top panel).

Using primers specific for Gram positive bacteria

reveal s only bands in the six Gampositive |anes,

(I ovegureaneshpws & &hgturcetudh ybouet obtenaantpl PCRd@N the 'genomically

s&ﬁ%ﬁ%ﬁ%@?@%@%‘fd rsaias gSE PR ORI T VYRR | ane
?antllrgat Isg\ﬁ\l/\J/F n% :Iza’lrﬁahffc E{%éuct -ngq% P&RQF&N a@fotein coding

nce of
@dm’rd)rﬁ itreeagérmmiqalip dinaplisied region oﬂtbe r@#agenerrg‘ E1 @ok pElag erecificity of

th‘éifa@?ﬁ%%r‘i%' BB a AR e B s & SohcAeHiiiion add g absence
friiGihé bt 1 hep@tesoofibaaleriy. sinmplified 23S ri bosomal

gene regions using prinmers specific for Neisser
Fi guFigurbll 2ssiows thdramalifisiation prodiels obfadtRcY %%Réi%tﬁ’etgﬁﬂomica“y

smcﬁ}befc{ ?#geﬁbggo%a‘?hg efQ %1(3'?1&9’ s Wintdroepd ik @?Q%‘Ehg_ﬁgddél

reglio e recA gene of E. col

SPeCkbl & ”F?)%HB(NS tIE?e tam%mﬂ!ﬁﬂbh 6RIIUES obkdins aPER fhyn thegyenomically
presence of E. coli recA anplicon bsence

simptified PeS abmmai geRpERGIAS L@f”%%(tf@%? ﬁaeC*% fgu%ﬁeaﬁ%%m
the anplification products obtaine
genoﬁ@ng@ 14/shoyising gmp féca%%%pmd%? Xeé@%e%g:eg 5@1% rotein
cHFhG YeRd fromrthe §@rﬁﬁ1h|f:éll‘y di rﬂbhffétja@@yh oftmecéecA FempiofeStaBhylococcus
shows the anplification cts, obtai ned b g?}on{f?@ﬂrst
coHarmEitohe e pandiasongr] Brtmey Sy HEL Rl
S QPPetiBARY aRd k8BS rBeE (Ibwer Hant), $tGR‘3[amtrfmadJons

Figure 14 shows the anplification products obtained by
PCR frigufe a5 Bholsietecttmdifragnpijenes dsingspacdicqeimsis teagetipg the
LhBI §&5A dMaRfdistasiyhasoccus
géh&ﬁ'cbu %glghﬁe%h%ét @Jfoosbandg (arr omec@ﬁ represent carry
over Frop 16 oinsws seppehdes dfinoghal geogmd: andugayemi¢sall @)mrdlﬂad 23S .

d
BN GRaa8 Sirsln SHEbUBRRGk: PR, SHEETIN sk fer eaer
sBgudrRey targeting the genom cal I y sinplified 238

ri bosomal genes of Chlanydia trachomatis. Figu
shomgugaueaq (& Blowws gsfquRDEerdf a§EADIfA @dagwowﬂﬂvfﬁmhmd Sequeﬂces of

I|f| coccus
s Prdiied aoie sl f REWESERsrel Al ieReans
sequence). 20 Figure 17 shows sequences of genom c and
genom cally sinplified sequences of the E. coli recA
NISIRRs) TorSE&)iRY DGt ihe Ihieptiedl af ter each sequence).
“Mbde(s) for Carrying Qut the Inventlon Definitions 25"

Ddimitigisn "genom c sinplification" as used herein nmeans
t he genonmic (or other) ,

The term "genomic simplification” as used herein means the genomlc (or other)

nucleic acid is modified from being comprised of four bases adenine (A), guanine (G),
thymine (T) and cytosine (C) to substantially containing the bases adenine (A), guanine
(G), thymine (T) but still having substantially the same fotal number of bases.

The term "derivative nucleic acid " as used herein means a nucleic acid that
substantially contains the bases A, G, T and U (or some other non-A, G or T base or
base-like entity) and has substantially the same total number of bases as the
corresponding unmodified microbial nucleic acid. Substantially all cytosines in the

microbial DNA will have been converted to uracil during treatment with the agent. It will
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nucleic acid is nodified frombeing conprised of four
bases adenine (A), guanine (G, thymne (T) and

w@ 106858383 (C) to substantially containing the beEay2005/001840
adenine (A), guanine (G, 18hymne (T) but still
havi ng substantially the sanme total nunber of bases.
The term "derivative nucleic acid " as used herein
nmeans a nucleic acid that 30 substantially contains

bd Bspreasrd that alfered @l’tﬂ,lrids(mchsasrtw rotthglatiornmay, nagnecesparily be

base ba like nt|t S t
o6 Ty B s . 208 DS HBERIM Y Amcrova
nuHI® dEifl itgicamy apedhatl contairt memyiatedjcyt&bs(camﬁhaiilcb@smleIalteratlons)
fhgﬁf%gg%gep Pr?;f%r? }5.051“\8% ba'rqa}:y Orea W'P'r%felté%l@e ?ﬁ?ﬂe is m?dlfled o
utgkilwi | | WD 2006/ 058393 PCT/ AU2005/ 001840 18 be

appreci ated that altered cyt osi nes, such as by

met hyhatdnor simplifiechotcleie aeidsas Hsed Iwemdoqaﬁ,r@rth@@qugmg nucleic acid

pr@ﬁ?ﬁc{p}a(n?%sg er 2 P‘gbpﬁ{g 2Rz tVe fBickic %cn@aﬂ‘?acﬁ’lrm BasfsrvhiR nucleic

nucl el ¢ aci I cally does not
acio i then ramdzdejdl astaatﬂxywtedg’ D dlenr(g)amghﬂ@ghorbgfttbg pevative nucleic acid

t
toaggfrﬁiq rg]?)ﬁf r# IcTei %8@%%0212&? ﬁlg%lrtgagﬁg #}%dg&rh\égrsbﬁstghﬂlally the
samaaumberbeetoiaébaaéSsasr’fm pcﬁrir@wondlog eihmogdified migrebigkrupleic acid but

s b SEiAR 3 fifof £ éc#’rb&hé‘t%n%f?ljxr%b Badld th PLAFYE!

er "anpl 1tTying derivative nuclelc acid.

Uracirle g;ﬂn{ Qﬁ"n;ﬁﬁé(‘j ¥@(’ide\‘1@e N Ridherdf intbans thdRBulting nucleic acid
repl ace m ne during anplification of

t he
smnoapbweﬁlﬁftleéﬁmpbf&ina efwsatwempkewea%q fegPim ?éﬂnp“f'ed Pudleic
aHHCLI‘ﬁé‘Feﬁfhlr\% émhlﬁfékl's%quém% HoB SubEtbAthIp kiRdsihe Raber of total

substanti a sane nunber of tot aI bases as .t he
bem@stbe@drfﬂ@%‘ﬁW@dmmoé’ﬂ'emr@'?'@ﬁiaéﬂuﬂﬁé A SegUPRFeRH 1S
%g‘stéﬂgﬁgr ﬂ{égb% a%%ndgﬁo@fﬁ ﬁlré‘é)U@sJe@f\lA' aranafT)t hr ee

A, a The term "sinplified sequence" as

used Thek&h n@ﬁ%ﬁvértéei de@auhdd" @g useg heletn means thsermulemnd
obt ai ned after anp deri t ve

eic acl
SR aCR o8 A ETBEITHRR @l Prig < feaent I Fppirgetcn. ‘K non-
cShvietifsbBGerReauas ihde ssybsicnifitiad hatuitle osamengwnidoesial nucleic
of total 15 bases as the correspondi ng unnodified
afider obi al nucl ei ¢ aci d sequence but is substantially

made i,nation, of t

o BB i SRR, 8P b oSt Ea® BER5R e FLAN e o

ahbtﬁeﬂhl@kﬂ@dtﬁea@réferﬁm thenagenbinotiifies ohmetiylatdd eytedin o uracil to
to treat ment and anplification. A non-

fQ,th?/ggrv:g’&V%EHﬂ%'ﬁ@S typically is the sequence of the
F 2: umr'l‘% %rlrr? 'IC ééf‘\{ %Q&n%iﬁéi&t@éin@'%' L%'eethﬁ?é?n ﬁ'fé'aﬂs afwéﬁent that is

as use el n neans the conversion of
capalily bbsonverting cymsinelie rnothet ewmical enfityePeefasibly, theragent modifies

c?lgglrr[]hte égg i rc,lrl Wﬁfchqg %W}?éélgéeeodasc %E%{H@dﬁ r%“érﬁﬁlif*caﬁ. of the

vallve nuc agent
dafmhtfveemcleydamj rierefeaigblyidhel apenteisad fmaﬂ@lfawg@g@smetlﬁa@dlum

gﬁ?céﬁ%gﬁb%t)%fm @Eﬁgﬁb‘&ﬁ}éﬁiﬁag g%t{t 90@@8 E}%'Eed cytosine can

~ also be used in the method of the |nvent|on Examples include, but not limited to

bisulfite, acetate or citrate. Preferably, the agent is sodium bisulfite, a reagent, which in
the presence of acidic agueous conditions, modifies cytosine into uracil. Sodium bisulfite
(NaHSO3) reacts readily with the 5,6-double bond of cytosine to form a sulfonated
cytosine reaction intermediate which is susceptible to deamination, and in the presence
of water gives rise to a uracil sulfite. If necessary, the sulfite group can be removed

under mild alkaline conditions, resulting in the formation of uracil. Thus, potentially all
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cytosine. to uracil which is then replaced as a

thym ne during anplification of the derivative
woe@boesssonci d. Preferably, the agent used for PoOTAUY08401840

cytosine is sodium bisulfilfe. O her agents that

simlarly nodify cytosine, but not nethylated cytosine

can also be used in the nethod of the invention.

Exanpl es include, but not Iimted to 30 bisulfite,

cyisRicalv@ll B cenvdrtige uRicis.cAmpingthyteted agemmesi Sowedirugannot be

oy s DBRTeori ke S bRirchd R PRRRREra s L' ©
;?P%’él%’(gd E?a‘i @%;fbb'g@ (?Kd@m)baseﬂﬂ?w e encbid Ifiged \b)ytehzyfjrh@tlc means to
0 n n t
aHiR6e 5%'@%@3@%%0 aiit a8 bRL b R NS L bl 10
deamﬂ?ﬁartgé%nt r]pla? ge}l%}% rHétﬂ&%]B whf& b%é?{ rglc}é?csacfléssr%ay be

necessa he sulfite group
m@dlﬂe@e;he&ﬁnavenid 8bzyoredier Thus, dn@dlﬂkfzﬂtlon éordlom prieserfrigvention can also

oL S P, R 080 TR o

cahetrasted es seibbtied lbezyroesy eChardicaldraatraent! suchvapbispiiipl at e d

e

Cy:tbélhe b@mmamamrmmpteh ataywtrmguh@ C@@Jersmtquﬁ@a q%jg@t)ve
ﬁ(g?lF\?g ﬁlrst reggq)é'tb %{é@ é&nlﬂ?&g&;& to‘i\:,lr kﬁ&ﬂé@@’@!sq 932, Schmidt,

ucl g@tesen
Gi.,rzz@nye;lanChanTrzeem&& ésete\/absm‘erzﬁ)dV‘{;)%\Qeﬂ"lFb & ddig.. hpmpen, J.0.,

' b [ .
J gﬁlglc E@glas i%h' Qné%; %ﬁ?yrﬁal?ccdlsga%lﬁg%ngﬁ fc?/t'ég?llbg h@geoades) In this |
emmamt cytoaremtieaninessmwas sot otifeinedfre¢ etioter nugjeo- -deaminases,
hgﬁ%\?qﬂ' Iaﬁg g? SUIL LIS S IR sudl rpé(ctﬁé@, fer%r(r\ y%ggtré?ﬂq}‘ t®f. Thus

VBT ct2d or Sel ect e
a@emmaaltlctcoa\&trmen of C)éQﬂ]lhE tosfoln audepkative nuglsirribWHigh edimately

E gj\el?fgte"t%%toqéi @tjfrﬁ%(ﬁexw li@iBh &R tH=RpSsition, that is

STEPS sl ne deam nases, for

: déﬁeaam teea cytayme,amﬂ yxem mmpd;fﬁﬂ/geprgqr@m The ehamicg and enzymatic

0 our
nptigsibase, betiepnrines 08 pyrmsrneé feeatuialy 0gaENg I\W@C agidpof
Sabl e , Lanpen, J.QO, J. Biol. Chem 184, 17 28,
?Orﬁ]gpr'g%deam nati on of cyt osi nes nucl eosi des).

this Th?‘fl‘érjrr?fl"s‘ﬁﬁﬁllﬁed GHHOSFRE g BRASEINE Scii0hs @élida'hem@ld means
free o er nucl eo-deam nases 15 however

traat a geepEIct NgCleis 3sish Whpther BREY LEE4URY §r ?msfﬂﬁfw?{%h usually

ins: th&fgulr c?l%_m&% ba@BY GEAZY BREIC: n@@%ﬁél&s@ﬂg@l& of only three bases,

cy 0Si ne orma derivative nucleic a% b

GiA anehT élnye messon alsofine CRin eaBnBIGrasE Daoh Sde e Hgs by

gplf% REstcnbRRd) ﬁ%ﬁlfl@é‘tlﬁtaﬁdﬁfbs@&%n‘t beplifidahen pr‘o‘é:edures The
Perent to a c cytosine, wl ld a sinplifi

siyepifine formief tamaenaeg maads ek %wp@ene@mngql@ﬁyf%reduced from a

fé!dr%|a9e Lﬁm%éha’r?‘ttow&?dsfé)ihlréaﬂ@éke%n?pogluaﬁ| i fied genonme are

e to any 20 nucl eo-base, be it purines or
pyri rirdioes’ blaee-maé éﬁtw lb¥ 86§ nérreimmeamg:breemmmamls fofmed by
m croorgani sms. The term” SI l'ified far
RO P! RIS CA RETIRNIDOGRY BreiEePar e T polymerase
o@uﬁﬂg Eﬁ} ﬁFca‘ﬂHﬁ bf?é Geﬁﬁa'tlde nbSit aeid dnaitthe ablyshepsselratsegA 0B or T to

syn whi ch usua
beyplaced on a newly formed comp¥ementary DNA strand at the position opposite the

c%@v;éﬁg ?\i \e/)gelfi %u&ér%blﬁ/ﬁgv\jld%ad-mﬁa |Hé7§ged g&%’rﬁe 2 acpgu%lé‘ﬁ) any

base-like entity in the derivate nucleic acid. Typically, the base-like entity is uracil that
has been modified from cytosine in the corresponding untreated microbial nucleic acid.

Examples of a base-like entity includes any nucleo-base, be it purine or pyrimidine.
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contains the four cormmon bases G A, T and C, now

consists largely of only three bases, 25 G A and T
waRowemss3est or all of the Cs in the genone haveCha®2os/001840

converted to Ts by approprepate chem cal nodification

and subsequent anplification procedures. The

sinplified formof the genone neans that relative

genom c conplexity is reduced froma four base

f ountiad icpR "té])éfbﬂéd;&rr@ldxhj‘/ erlubter® asaspd dietdinrelatéhto preberength,

b ik t
narael greBereaSe nsYeIRSh AP RS EPOT B ayRBUeAds aGpie e AR
s&af1ck¥aﬁ@{év@|e:fm mgiutﬁaed)ftb)pr@oel)bl/éal frElcificeocus eundin rigivgn set of
ificatjon. o deri vat.ive nucleic ac
mﬁ@cyﬁépfaqgjétlo(pau@ ggnoglegrof-f@ $PMe az& \g@erSQ%e%ﬂgt % me is “as is”
arﬁ@&c’ifﬁ%wﬁﬂmé @cm?lbtagéy AINAT ahd andhateasliee pasintligenome is of exactly
te t t
riCE iy 7 e S bt et
Aindae ahenBelisf ur@er fefsblmlrmytecxameelocaitlmhe trmomrrgawd)uncbnvgrted as well
untreat ed crobial. nucleic a

ag, ggeeqqnvq,?(rée qqmye Ry adge aeﬁvc Lﬁlgr Brobg ase \gesa BEuqae location to
whlehiitngi ﬂpbrmrze pserfbcmem é/vagmegé@cﬁaéam POA30ROSS] GOsBiay of the

GDpan ST L4 ERTELSHAN) SRR B

gétﬁbrﬁé’ ef 41@§4 FHO@D:%sbsé h& heér’neﬂnveﬂed by blsumté orootheytsudetle means,

trbsi. B‘Hé’eft%d ge ec% 1;sf r(\:cé[& TY%ﬁﬁgsedLP:ﬁ lares%%r %éj éecz”‘{s'c?é’ér@ﬁes@ complex.
I-lﬂSWe@@MhaE:oﬁsvmdlbhcteodeShlB Rietaseg mgnmmnof:othX|gam$|ozneprev10us|y
uﬁﬂgéﬁa&?&b%é@ﬁo %%B%Wh?a | Sam%?e L eetroe\/\ékgafh%%]ﬁgﬁ eqxnthln the

SBRINAEE gbsorné. EXeretake/ now h@rﬁ/aﬂmrlpaegble dowitvaohications of 11 base

se%lfzﬁ(;%}a? g'@ péledgr?ﬁ;&%&ovo%taofobgﬁi en ﬁ} ?\ﬂﬂte conver?{on It will

néarrr@qum:@n Amrlprotiehe find iag rm&brldjzmtmﬁhe prugndablgcuﬁelﬁnthoagh it may

irw ly%ﬁﬁ%%régﬁﬁﬁj 8(8)?] tfﬁ%%%@g%s el Hg’re%sé.ga;[r)roeé Qel?ﬁth to detect

1y Bidigh Zsape fna&tlidtys how a siregjiied thrge hesegerfordg, begaggqnore of the

b h 0. f.

geggr%é &%ﬁiﬁ%gé@% (g%gé meq_% qhay Ig}" cﬁ%ﬁgg’sgugﬁﬁ% th;g r@HFceg relative

g@aamlrt?:dafp/ébatjz%r sidipicihaseise thaee bwgmﬁmﬁér me@hsﬁyatd one has to
sulfite or o ui t.a this converted -

d&é'ﬁﬂrl@gi 5%?5’\?#;%@0@88”8?’ E%ml?e{]%r ee bases and is

glegf‘e'llgpé etgr%’? FefalUE gﬁ%mlc @?r‘?@éﬁﬁ Fe@ﬁct‘?d?f‘%@%@@ﬁ@reﬂf cdbes

in geno | S that our previously
nueEsgees Hylinoeasert @bée iﬁmgtl‘@nwablﬁgg bging rﬁmlqr@ée-§p9@flq @s compared

v\é@\I l%\holotiﬂ]eﬁcﬁl{}p\ hyRisiding glsMrjr'cmpE)éértgg tﬁ'ef’tyﬁé BPprobé §Qq uences that are

ere are now nan ossi bl e equi val ent
Used &t detasnioing e msmcesﬁmwm‘,gamm hEGe %{PP%FeWaM gave non-

q%ﬁ)nt%ﬁ%l%a%iggén%gu&fbﬁ%j%oéé']& I-{N)/? bt [NA?)I[] ?r%‘if%ﬁ%id@fﬁoné foa

W Trequire a ybridi ze
Haakibdre such gzsmladsel dascmedAhﬂ%u dhus.ta gROPMS iRicongiggred to have

rp& @Jgfé’g\yg % elbﬁ%ir ¥§Ctlvg%fwhgﬁ‘\§rL%%‘btf)@ﬁasaé]ddltlonal components

pro e original -
duch abiltercatating aSeuds)nndaotedesJ styshiasiie NA hEé@mblag énclude, but not

RO OSSN bl eid A4 SN A RO e IBIER Sci (AR INA
digitanhusieic agrindiA), resitpl nexliefogcid GiNA), mrpgliatlgg aclgigacid (INA),
cycfoﬁgxa%?/ﬁnucge 0 )(CNI’:Ge ang mﬁﬂfﬁjes %e&aa?\dtrﬁlbnds thereof, as well as
phosphorous atom modifications thereof, such as but not limited to phosphorothioates,
methyl phospholates, phosphoramidites, phosphorodithiates, phosphoroselenoates,

phosphotriesters and phosphoboranoates. Non-naturally occurring nucleotides include,



10

15

20

25

30

desi gn | onger probes to find the original unique site.

The term"relative genom c conplexity reduction" as
wais®d/obsspei n can be neasured by increased probPET/AU2005/001840

| engt hs capabl e of bei ng m2trobe-specific as conpared

25 with unnodified DNA. This term al so incorporates

the type of probe sequences that are used in

deternmi ning the presence of a m croorganism These -
buimabliritethly thaviaclectites compesed witfsih DN IRMAMEINA INANHBIA, MNA,

RO, TR NN EEARISHRAREE Al g

Bmmmr;ms oCOIRHhSENAI[3t D1 NaVE, Bmsyuwlom 6:4\raiho-Bicyclo-DNA, 5-epi-
npl exi t i rrespective of whet her

Bl D Y e DR sovste-ONe efryael 305 Ry Byl 2. nrona

B.Bza&{dwsh?détmﬂﬁss @R%pﬁ%n?\ﬁl NNAa-LEKmy@ﬁogwmAJQeR RNA, o-L-

| ocked nucl eic acid

RIANR:DRNA.IRIB-R b 2ddiiandonrephauus conipningraompounds may
b HSd Fhof ||ﬂ&ﬁdjto(nﬁ%tld&eéﬂch Qls HDJ‘H ﬁbﬁlnﬁite@% %&Wﬁ@momethyl

Intercalating nucleirc acid (I NA), cyclohexany
formasedate, f@mf@rnia@m;e andlinging grPeRS €9TBRTEHTY %m@eﬁym%w'ar nucleic

a&{jjls:é%)ﬁucléé a@@'a‘na%ue@ﬁ@? RBRIHALS ok 8MMBRGh e &AdtboNs

reof, -such but not'limted to phos horothloat(?,_j
peBidaBecisatiden &'EMOITB? égesep%@fdﬁblrlaﬁphm%% the complexity description
fopﬂgagig%mh&@blﬂ&§%r RNAS BAHRE L8R RAHRS complexity, such as in PNA:
osphot riesters and phosphoboranoates. Non-naturally
OCCUB NRG! lﬁl#ﬁéeﬁ‘@bh dﬂ&cbl@ﬁh@ﬂ@oleﬂ‘@c@%ﬁé@ﬁ&ﬁ% with the teaching of

005/ 0018
Wb RBTSRIe W SR Do Sh2iradnaio DBGRAT A nashiYS)
m%&ﬁoratéﬂ%re re@R%ceC%HNA'ﬁ%n (ﬂl@ond\&ﬂl@o’tﬁélér oligonucleotide
arpaéosw%%or@m or& %nwrswtﬁrm%tqr§S§U§ﬁnUE'ﬁﬂt'd% (IEDL MGlesKigS:

a- %ygﬂ@\c EI\IA%(? 88&@ R I%%?/% grlttﬁd EH\IVAan Aetschot et al.,

1@ ycl o] 3. 2. I] DNA, 5 Bicycl o[ 4. 3. O]amde DNA,

(3-.D- R bopyranosyl - NA, a-L-Lyxopyranosyl-NA, 2'-R RNA
 a- L- BRUANAY is mepnRugleiRaDdRmA deseribed diytHasgain et al, 1998.
non- phosphor ous cont ai ni hg conpounds na¥ be used for

| i nkiANA Teferade Inveleicorsidssieeprites! dllannt 4i19PPed to -
T A RS i RIS s O B e

 pRISTEBIY CLNA sifediiifiiroirGhembledled dapiateddn &% amyraCiosTw OD9/14226.

one or npre intercal ator, 10 pseydonucl eoti des

MPFRPISFesS RNt 3 PPISIS SHEASAZREHESE 1P RINGD Fé%%%'\gshk'” etal

168561 DBks @hal.,f1ep7hucl ei c acid nolecules, nor is the

backbone part of that conplexity, such as in PNA:

By' | IWNA'irsferitapeptide nudet aciiabs fuy examblel desadhet! bynNielsen et al,
cordance wth the teaching of WD 03/051901, WO

1 1/052132 WO 03/ 052133 and WD 03/052134 (Unest A/S)

i nCOr %t éecd| h?exﬁ 4&&5 Le rug&f ﬁ%[ef/?\nféMétSreépto the order in

olig gonucle
whizhbasss ocru, rmucb r|as @y endtimgreatcal ta:trmlemyedlftﬁmm latweelea

spebs T e HUSTA BRE ST (i FEREL Derefe Gpett 3 gihe tengih tha
isBYAAMNMAAT BT TERINES BQu D BlOc 2 ciod do%:t ckdardo itheearidinal Fp@ssddation
daGtta o?lrélat:llv%gg%nome sizes, (and inferentially, genomic complexities), introduced into
the scientific literature by Waring, M. & Britten R. J.1966, Science, 154, 791-794; and
Britten, R.J and Kohne D E., 1968, Science, 161, 529-540, and earlier references therein

that stem from the Carnegie Institution of Washington Yearbook reports.
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"ANA' refers to nucleic acids described by Allert et
al, 1999. 20 'LNA" nmay be any LNA nol ecul e as
walemenstsexl i n WO 99/ 14226 (Exi qon), preferabl pCT/AN200SS01840
sel ected fromthe nol ecul eg2depicted in the abstract
of WD 99114226. More preferably, LNA is a nucleic
acid as described in Singh et al, 1998, Koshkin et al,
- 1998 or CObika et al., 1997. "PNA'" refers to peptide
nucl Settias gdsorais choplexityms!used bemin hedersly ahiuetangedposition of

[, . 25 1991. 'Rel.ati | exi ion' .
ofredh o GRS e PR pe0 PRE ey PRES R g S Sne
uERVErtedysHoN®S vy bareéhetrinvdrizat pesititplsexiotry Idittie easertd ghe

55 g T b A VATALETATAR CPER. R Mbrars

pARANAART TETINET Tas(KBE(Q frddn NGb n2vhereon isdh@d0,0Q0,0@T. df inttoe sequence
1195 86 10hG s AT ARE By YegBisn R (it Bl 43, HEBhverted

gémmi@duced into the scientific literature by Waring,

M & Britten R J.1966, Science, 154, 791-794; and
TBe tertndigendrnid ranigickaiti@sDsed heredsBCludes airsebiali@mokaryote and

529- 5 rbi i er f - e t . st L
<58 RSB FEMR] R, BERIE R i KB Bl e e
nuagiomtis, aMDiRB06720 §839RgROT /AR BLEEIBUIGInge celled eukaryotic

" R [.ve _genom c conplexity' as used herein refers to
mﬁ%@éﬁéﬁ\aw position of bases in two genones that is

accegpg ?erW'M%S%Péé‘Lon@'%E%eé Retdh EhRrOEABMBdMANE well as

unconverted genomes have bases at Invariant F03|t|ons ,
extraahremogomal Recleisgsidst ag ell 8s iamAaray resdentpal hahegiopie such @
;pEHHPd“s_, gg&@@fﬁg@g_aﬁd RS @R n B8 b HRLEsent8E The "genome” has

I'nvar | ant sitions are defined as being from1l to
argoraprsTronent as xaliiied by Gogalashas; As el as SEENY Having cgding and.

nBn-cbiif ie%bné?@ss@la"t@ar?_bgtﬁe@nto*i’f%r&*itiiéﬂjlétéé. genone, then
the |t?1 a

sei1s aTlTin the converted genone. The term
" geNqRk GerGhiGiobiap8ériled TNArSRLda@Merdn irthlded @NA obtained directly

m crobi al (prokaryote an ingle cell ed eukaryot
TR MYRGETIBIOGT ROBHES e T BY o ST ior e Rt & BINA by any
oEReAPbRE or GtdMucinetradactlas andrdd tasenBbsgene regi ons

of prokaryotes and single celled eukaryotic

m cr ghegeni smsroogaaisherasusatl teain alcluges phade, aus yisoid,
[ overs,. chronosomal .a

herein S | . hr.o
oAger g 10 R e RS i o8l YRATe PP R her
njeBornist ab natter pbwyaticsly dassifed pidges the dimgsloitl Brofoctista by

| ements | ropdest . sense,. The " o

VBB TR b pbila5B LGRS b R0 e SO Pphef, mostn
U, |00 fridrbbrgahiams tigat @osl asep it withurnams] ias gle@hashipri{agrisons

t hat vary . between .di fferept isql e .
okt nOBREB 2 S0l LRS! R W BIRL ggrow v e
aB hiefliageater editi@st |lyalsd includes el oigoorganissmdescrisietian agapciation with
hhr%%hrc%ﬁéilignsbgefﬁlgg YnebMIM,gominCerMgh%liaﬁ%eﬁﬁan% ,\)/Pén?\n\)(/w.ncbi.gov.

The term "microbial-specific nucleic acid molecule" as used herein means a

molecule which has been determined or obtained using the method according to the

present invention which has one or more sequences specific to a microorganism.

The term "taxonomic level of the microorganism™ as used herein includes family,
genus, species, strain, type, or different populations from the same or different
geographic or benthic populatidns. While in the case of bacteria the generally

recognized schema, such as; Bacteria, Proteobacteria; Betaproteobacteria; Neisseriales;
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of the known or suitable nethod such as reverse

transcri ptase. 20 The term "m croorgani smi' as used
weooeioss3pncl udes phage, virus, viroid, bacterPCIAU2005/001840

fungus, al ga, protozoan, spBrochaete, single cell

organi sm or any other mcroorganism no matter how

variously classified, such as the Kingdom Protoctista

by Margulis, L., et al 1990, Handbook of Protoctista,
Néies&racasst l%’ifdeln@ﬁst usedu bjlﬁfea"bﬁlrmpu&hsns)may W Aolyomorphic for single

A SCASATE DBl 8 SRR AL AL RIS P rrcotter

folvh Q\htﬁlrﬂﬁimllcll&br’@allﬁdrlnt(pleﬁmlde.djrtpedgémndé) Br Polysorphit chabmopsomal
Hi

I .
regioes lS’EI ggcrg?rgaﬁlﬁ@qygp@gﬁ |S§ﬁ% 3 ng é%r‘ﬁ% Y 'jﬁlgg(zss otﬁea@@ﬁ/ of .
mivrétiial dhdrRal gaoeicsiioreodeikéd etdiimcl@dsihe Chilrienie nature of viral
R e W B 05k TR 14 s

frbfr@iaBsreAsE o gemdreic lﬂég&owshﬁr@h difieserii@emale teeg.mhewe lumen influenza
oht ai ned usi ng the

d acc o Vi
S{oR FOme FirenaenBriertare et uefobibd uaithehiarEan v
géndihég. oorgani sm The term "taxononic |evel of the
m croorgani snt as used herein includes famly, genus,
speciThs ferst chisa sequanes smmﬂadlyf foe ueed hp@pmlmmﬁ%@efab@w definition

°@8%3?§??%%"69ﬁ%&5f& PERBIUP Fa eI

‘b Dged schema such as; Bacteri a,
erl a,; et apr ot eobact eria; Neisseriales; WO

Eggg@(.p@gggmpcw AU2005/ 001840 23 Nei sseri aceae;
Nei sseria is used. Different popul ations may be

pol y ipgértura, mrotﬁalrm/e(orwuan rem\) ¢t Iodhaibtgimed diom any suitable
vari ation that i sts

A ESEIT ) Bl BRI P BIAS et e ronmen
shRbRS NtIAEaPsarpblas) %tmisf)wds)mqgmdlsymprqshsasjlddmmmlmmhlas tissue.
M'@SQEGQNR%T??“ g?rrﬁ&raganl a? ogt%nmog%g J%rcﬁéro@gé%?g eﬂh %ké%ple ofa
shifabi€eaBtide as&‘ﬁWbWanT hedesndidiof |0te|rem“s clacet lur4@0cw of 7 M

G\‘;Ji??lgilwrg%égrocﬁlgm\feg mﬁg dgl 'Hgﬁd'gw %E‘%t4 Wcjrr‘ﬁbﬁ-x-1 00, 50

n’ﬂ\#P@@tém%éTKr(Blg@fa o/l V@}It ORA f Thasainpleas tmtoughly
animals .e.g., new hunman i nfluenza strains

hoogeniaed Wfth gsgpilesT brplreahe apd lekder thphewdat %Q%er After
iTEBERH A8 s9hp Vuk %Dbﬁé&téé”to fngeef%é*z‘%ﬁhavl Qydbeoft & oe'f6} BS e

sequence sim as used herein includes the above
nélelite §/O5P© for MWiueisatTh‘eesaerenm wwterbdrnd gpamis pmistefuge for

251?18%@39 Ilegﬁr?%ﬁuc{ ﬁn%%ﬂ?’z gl:Jp')%Lr%tgﬂtq% W&%ﬂtpoa cl\e/an tulbe diluted
tPdAuce die St cbteanitratidn theprphenyl:chibromirnexirscted,atioanol precipitated
I [ |t
agéé Sggn‘%%f@%% ﬂ{;w @mﬁjgmmﬁ%éfescecl i ﬁiucalur =
I
gﬁgﬁ S}gbql S/U [‘3*/)156 %ctlohgﬁk& (%r%m) (Zszhr}lgséﬁg'%gﬁ?ﬁ@aﬁe bacteria
ghavobi atarnddrdkagas pat&%(wdh putsitiockl rrewrememwlﬂé tefaegh species)

were performed as follows.

For DNA extraction from Gram Negati\)e bacteria the protocol was as follows:
a) Using a sterile toothpick bacterial colonies were scraped off the culture plate into a

sterile 1.5 mi centrifuge tube.
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sui table extraction is as follows. The sanpl e of
interest is placed in 400 pl of -7 M Guanidi ni um
whyasosdsbori de, 5 mM EDTA, 100 nMIri s/ HCl pH6. BCT/A¥R005/001840
Triton-X-100, 50 20 mM Prot2¢i nase K (Sigma), 100 pg/m
yeast tRNA. The sanple is thoroughly honbgenised with
di sposable 1.5 m pestle and left for 48 hours at 60C.
After incubation the sanple is subjected to five
b¥ rigeze bt Gasvidinitirethiczlahty ektcactibo bufer (FVvh@uasdisb@ thocysate, 5

555, P O5TR  PEPLER, 15 PAaR 0 84l P g

S ypaiphahaet to sesuspenditie batterial colapdes. t ube, diluted 25

oL 90 P DS abat RSERER RSP RIEERb o v

dy Sangpendect ihmtﬁ&bqo@ SA°C¥Or IMUTsits ySe thawallEDTA.

Speci ficall t t] RAN -
oSO8 1 et eb DBRNE SEDSARGIOAR: L B Bostin
f)pl4@0es of Rhériol/Chtorofoinaisalanyd altohein@h24: 13 pesiadded tind tectamples

speﬁi esq)f ﬁ{ﬁ,ﬁgerf%med as follows. 30 For DNA

exXPH&&4 '6h GR ‘Negati ve bacteria the protocol
gneRheamnipted weve: ther) shisi ing raicsifiegd dtel 4@ rppi fok4 bacytes.i al

' ff.th | t £
R Ao P T Bt it g SBvBr Bkb .

i) P@DOALROPEARCEkBofo2d/ido)amyl 8Gopo! (85:2@iamiadiaddedrand the samples

t hi ¢ t ' buf f 7M Quani di ni

thVEOE*%%ﬂ@fgfﬁé g%\%?lﬁ“é%% l(JpHS.rO)(, 40 ﬁ;\]/: TLP'S,/”L"bu pH

i) 7. e shn¥lder wererthet 400) inwsasicendardataidd0q0nem foratmpiratas x ed
t d, t ' | oni 0

BT e AS R Bt e g B bl P,

)i 808dI vl 00% eBranip! \Basrpddzs! tereaeh sarmpleathedsa@pbby@ieked baefly then
h 0l Ils. 200 pl of wat dded
tg&igtcﬁescgr%rgfgggﬁdcgangl eg) m xedpbyoge\é\?l :r p;Ngzt ?i ng.

rrf) ) TheG@nmleofveiehspuo it @nicpbigeatt! # 960 apmiforat wotigds at 4°C.

25 24y : df 2 X
ok SMed R et A SRR SR AT B, ety Do T or 2 -
o)i hecfanygesaerbap00(n a priebhige4t #0800k for §aninieFlaed C, the

aoel‘ﬂf?s%%? WBE %?s%%?%a .aﬁﬁ%%sglel[sr\&@reaahcé r%%nforl‘é ﬁwirmtes.

ube. i pl” o

centrifuge

p Prremeally /tieh Ddirokan resusmenday in H1Gided 10 (8 T2igHO! pitads 0 AUa@HED TA
ag)q_lélge sanples vortexed for 2 X 15 seconds. j) The
sanples were then spun in a mcrofuge at 14, 000rpm for -

ay Theriasoncdiiratiore and) pedy wephealeulalad by enansgtng hegbgorbance of
cl : e i tube. 15 1) 800 pi of 100%
‘ettﬁgg%@n@aéqZa%(jg%é’t%%sg@th sanmpl e, the sanple vortexed
briefly then left at -20c for 1 hour. m The sanples

were spun in a mcrofuge at 14,000 rpmfor 4 mnutes

% If)(/)je@tNhAa ﬁ%tirac-ﬁbﬁ frE G Ret P@éiﬁ/&ﬁc{ér}éﬁﬁ@ BEbtdd] Wab@e falowsf.

a) Using a sterile toothpick bacterial colonies were scraped off the culture plate into a
sterile 1.5 mi centrifuge tube.

b) 180 ul of 20 mg/ml Lysozyme (Sigma) and 200 pg of Lysostaphin (Sigma) was added
to each sample and the samples were mixed gently to resuspend the bacterial
colonies.

c) The samples were incubated at 37°C for 30 minutes to degrade the cell wall.

d) The samples were then processed and the DNA extracted according to the QlAamp

DNA mini kit protocol for Gram positive bacteria.
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0) The sanples were spun in a mcrofuge at 14, 000r pm
for 5 mnutes at 4C, the 20 ethanol was di scarded and
WO b@opsisbets were air dried for 5 mnutes. p) PCTAURY5/001840
the DNA was resuspended in23i00 pl of 10 mM Tris/HC pH
8.0, 1 mMEDTA pH 8.0. gq) The DNA concentration and
purity were cal cul ated by neasuring the absorbance of
the solution at 230, 260, 280nm 25 For DNA extraction
DRAQIRrEERIM (RS T foleyymeipbes feorh petigntat ocol was as

2o hePE s are S v o) Do BT R EORREELT Fafipented colls and

Stt@éhélﬁelh&hdﬁlogmﬂttybfﬂhgeotulﬂbrea b) 180 pl of 20 rrg/m

o0 e BB 383 O el

cd emel tubég)wéresmpmdnne Sodved-euti tmlcketcroﬂoo ai 3800 ) foTHé minutes.-

oELSEel S PSR ot Sl BB e

pfﬁéﬂ@t@&%@llmdnétbﬁalDNA extract ed according to the

o SRR B ol B8 2 RLBRLERRL ol e

Dlw 8t Qaﬂ\m EQTA Bt moqbtﬁc% sgxs S &P MatonH-000 yeatdi rered wek yintil the
The sanp was shaken vigorously by hand to resuspend

arﬁ?l%@al"‘f?éﬁlogl?gﬁg??@ and to ensure the honogeneity of
f)t 'ed |9 tHd s@irhplé))vaé trathsfefred teea 06 suedl sampedprepariatiomplate .

QH@”@&E&&%W Rt Atbaane e Slimipd Bhedi o frginger oo

atpra@ur&regufioin ¢kl lysisiut es.  d) The supernat ant was
carefully decanted and di scarded w t hout di sturbing
DiNAeextiaetidretred uciek lsatmalesnat er i aI e) ' The pell et ed
cells were resuspended in 200 of lysis buffe %1?
M TOINS w3 exiracgedfrom arﬁWEEQ’AOHé'P:IeS)f d, m'cPf?J%%@SCOF@ gdg the
QT)&éﬁwErﬂﬂt?(a%g}M ongs S%%(%BO\QB' | until the 10 solution

was honbgeneous. 80 pl of the sanple was

transferred to a 96 well sanple preparation plate Q)

20 pl of Proteinase K was added and the sol ution

Bisiid ataghenabf BISLshoplek hour (this procedure results
in cell lysis) DNA extraction fromurine sanples 15

DNA \Biesuilfite treatotemtl whs oanriad suhacdordjing theuviethyEagy i Hight Throughput

qﬂfhgl&s@ Cr%éj EQ%oh %t‘(ﬁ&ma.%éﬂ@?c ShsRRRNALM-Aflaf Ue also below..

Surprisingly, it has been found by the present inventors that there is no need to
separate the microbial DNA from other sources of nucleic acids, for example when there
is microbial DNA in a sample of human cells. The treatment step can be used for an vast
mixture of differeht DNA types and yet a microbial-specific nucleic acid can be still
identified by the present invention. It is estimated that the limits of detection in a complex
DNA mixtures are that of the limits of standard PCR detection which can be down to a

single copy of a target nucleic acid molecule.

Samples

Any suitable sample can be used for the present invention. Examples include,
but not limited to, microbial cultures, clinical samples, veterinary samples, biological

fluids, tissue culture samples, environmental samples, water samples, effluent. As the



10

15

20

25

30

Bisulfite treatnent of DNA sanples Bisulfite treatnent

was carried out according the Mthyl EasyTM Hi gh
wabooslosgspait 20 DNA bisul fite nodification kitPCHADRW5/001840

Genetic Signatures, Austral2fa) see al so bel ow. .

Surprisingly, it has been found by the present

inventors that there is no need to separate the

m crobial DNA from ot her sources of nucleic acids, for .
prezentiventidreis adlaptable fosdetectinglaEngl mibdardamismn, shimtisteshofiid not be

hu el | treatnment step can be used for an
CO”&'S% d‘r:ﬁ’ USt('JV different DNA types and yet a
m cr obi al-spec:lflc nucl ei ¢ acid can be still 25

identified by the present invention. It is estinmated
Kitbat the limts of detection in a conplex DNA
m xtures are that of the limts of standard PCR

. det ethd presyftiigienGem ciebd tileineni@d is tHegben 6PRYfi0aE ks, or

AR Siores S Al el i oF TBRUS et i o y ooot

p@@{ml ag alfdﬂfﬂeﬂg@formbtﬁe WethyEadyim el HthhTthughF\htl MéthylEasy™ kits
(F&%rﬁé?ﬁ%ﬁcc&éﬁaﬁﬁ%g Ptfl,[@sgqéstajgi% @/,%qssggpof nucleic acids in 96 or
3ENMbIe8 NERALAobsRMAESM WRhels Fangloas, ef fluent. As the

WO 2006/ 058393 PCT/ AU2005/ 001840 26 present invention

i s adaptable for detecting any microorganism this
list should not be considered as exhaustive. Kits 5

Bisk#itp teesibment nventi on can be inplenented in the form
of various kits, or conbinatjon of kits and

i nst Amekemelary rrotoseifar effectimbigvifitedeaatmapitad muelei asid is set out

.befIval Yhé EF{%(‘:& res%‘t@k]fr@farﬁn h‘jbs@arﬁl%ﬁif QW f)ﬂg\ tFé%ﬁéH 'ﬁh@method is
™ or hr oug3 put

alwtﬁf@me ¢ig asﬂfgenuvmra@ Pejjc §t9@a l-i/%h raytham Byl be

ﬁt%é g tﬁg vARLEbCarRGAS of %rﬁ@e OF reaggﬂtsmaﬁtb%sva\’iéa ng
aro otic platformsuch as EpMbti on. Bisulfite

t r eaprélbé}ted%emeﬂmlbﬁtrwﬁt@fr@éwk chPbe RIUNAGH UBE10/428310 or
fite treat nucleic acid is set out . bel ow

PC?W@‘{?@QW@Q@P"’% @gﬂpP'?t?dnherr@l” yﬁ?f?@er&?bst anti al | y al |

as tt‘é;3 SPEP i, ?r{“e"ta%%ﬁﬂ’ %4@{ 81'[}@5% 85” 'F?O'W"ﬁymes if s
déﬁ&ed,lf‘ﬁ alp 1 1@oiofings) df Bal NSKDEH 66@|||hlge$nl®\rat?nﬁem’d)8mﬂﬁ) v(\j/as added in
t \ .
= e Vabet o103, 7 b cRieT e e eyl et Dol yes ino s
Simgltf—:- st?ﬁTde@UB?ﬁlﬁerﬁGBéBlsummarrepgemt;ﬁefelmﬁieactbwth single Ztranded
ref eren ste
mplEpyeSy | Rl Ruseien alhds e “RrmegeR dadbaion £
terﬂpe(a’wrb@ avoVaeirmem temparaiiidasan b(eﬁ,ged o Biprove mtéﬁimency of

q shlc%/ made) was added in 20 a final volunme of 20
erS‘Ia step denatures the doubl e stranded DNA

ol egyl Sie IndLBatn, 208 pi 2 M Sodium Metabisulfite (7.6 g in 20 ml water with
416 ml 10 N NaOH; BDH AnalaR #10356.4D; freshly made) and 12 ul of 10 mM Quinol
(0.055 g in 50 mi water, BDH AnalR #103122E; freshly made) were added in succession.
Quinol is a r,ed-ucing agent and helps to reduce oxidation of the reagents. Otherreducing
agents can also be used, for example, dithiothreitol (DTT), mercaptoethanol, quinone
(hydroquinone), or other suitable reducing agents. The sample was overlaid with 200 ul
of mineral oil. The overlaying of mineral oil prevents evaporation and oxidation of the
reagents but is not essential. The sample was then incubated overnight at 55°C.

Alternatively the samples can be cycled in a thermal cycler as follows: incubate for about
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single stranded form since the bisulfite reagent
preferably reacts with single stranded nolecules. The
WORMbsBINas | ncubated at 37C for 15 m nutes. PCT/AU2005/001840
I ncubation at tenperatureg7above roomtenperature can
be used to inprove the efficiency of denaturation. 25
After the incubation, 208 pl 2 M Sodi um Met abi sulfite
(7.6 gin 20 mM water with 416 m 10 N NaOH, BDH
4 Rork aRovdrBighbaddllows: etbp ¥, $ﬁ§de’)2 faraycled i PCEf machimyStep 2, 95°C

A b AT Bl B AT Ry Sl oo

carnadau;unngnggmtn anthuted 8 haurs. eStapeZ cati lfiaperrﬁmrrneﬁ at ey | .
A a9 S R sk oo

to@i rhibnes 36r [Ghyar oqui none) or other suitable reducing
. -agents. The sanple was overlaid with 200 pl of
m nehfigr toé freatlMeat vite Sodipmigetabisuifites ithe oibwas rﬁr@m@ﬁt and 1 ul tRNA

(28\8{1@9{ )Iaéarizopﬂ ?ﬁ}&ggé’ﬁ(wgt%t éo%‘%d?fﬁg% B:NA\C &Eﬁ: dé%\?g’%? lbﬁ lCT‘Pﬂese
adsBiQes ard optionat andsd:qn thehesesldmirhprove dre beld@jai\@dotptﬁmgd by co-

S T G S b R N T
casefhigitiopas Th&uep ofladditses fas Zatrier a‘xycm@e aﬁmlanmra@mtﬁilqreof nucleic

AR bt R SRR Y o

C an can vary
in | ,er\‘ %Brd‘praﬁm éedﬁuﬁlirteﬁﬁnérﬁ m%s%%ﬁnecﬁ&@%llgwé';: aBO@SI of water
per f or ned tenperature from about 70C to about

weg@dgad t@ﬁw a@@m}e irxedaed thenrlgm iaprygeanp! wag gaded-sThgwater or

blﬁ‘%l’ RS the QIncbRRERA-of At isulfitb &alt § lﬁ@tré@ﬁ‘ibn \0’e§§bl to a level at
Sodi um Metabi sul fite, the oil was renpved

whirhhe gatiovifkgphpecisitate alandyyiidbe éafgwéw'%%@ Of *ﬂfetr%% The
difdt¥n %ng%%llﬁ/%tbbeln1/¥\@§1h 090 sd Rges tREdhit | bd’r%%n@étﬁ)n is diluted below
optional and can be used to inprove the yield DNA
a db%‘@idrféﬂg%fsébﬁd%eéé\eﬁﬁ"ﬂ -ati ng with the target DNA
espegi a

|1
ConcEit Al plBHES TG aath ghd IR G A& a5 igptes. The

sdfﬁ’;flé \A%lfsrslpgh @né rrl@cframgﬁlféraltOLm’lmﬁfutéw@{oEMQ pebetivs Washed 2x with
ra

esi red when t nucleic acid is
708 T Defpron anch LOF o anGg 4 Ra D SUE T pErT SPhEsagal salts
thbppretipRate8 WthRhe AficiwBtels. were added to the sanple,
m xed and then 1 m isopropanol was added. The water
or Phé pellet nvad ladmsed toedrg and éenrrasiuspendéd inheeswifablel violuree of T/E

(@ l%/l 'l\an qt F g) B! g—ﬁ 2%|aﬁut8ﬁ 5@ \alOthetBHf?ér aJt?HW[U 5 naé Be?en

foopé kebe pattnt:ldaﬂ)f eﬁferdtlea; eShe sdrhgle vdislintubated at 3@%@@! a5%0yfor 1 min to

of 80 rieded BebiPr§ et Mge: 25 aisclosed
ner eAHothgp%aﬁgﬂpbe@@rﬁterﬂ_Féﬁﬁerﬂ%h BeAthd o dhodt2 o8

nmm o ['é was spun I n
(lmnocwarahegémfe:\m bsmefm@nn@)nm@ispr@rwdes etipasis| asd m@tgrlata@f@@nverswn

of&gg&c}%ﬁnﬁhto u?:an7 Qe %Egé'mb%gfrﬁe% %%lﬁ?egg] %n& r%tzh -59 'gBNA, is reacted

at nent renoves any resi .
with bisulfite and a polyamine catalyst, such as a triamine or tetra -amine. Optionally, the

bisulfite comprises magnesium bisulfite. In other embodiments, a nucleic acid is reacted

- with magnesium bisulfite, optionally in the presence of a polyamine catalyst and/or a

quaternary amine catalyst. Also provided are Kits that can be used to carry out methods
of the invention. It will be appreciated that these methods would aiso be suitable for the

present invention in the treating step.
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that precipitated with the nucleic acids. The pellet
was allowed to dry and then resuspended in a suitable

woeloaosssed T/E (10 mM Tris/ 0.1 mM EDTA) pH 7. BEe/AU2005/001840

such as 50 pl. Buffer at pR810.5 has been found to be
particularly effective. The sanple was incubated at

37Cto 95C for 1 mn to 25 96 hr, as needed to suspend

the nucleic acids. Another exanple of bisulfite

‘treatnment can be found in WO 2005021778 (i ncor porat ed
herein by reference) which provides nmethods and

Amplilicatiors f or conversion of cytosine to uracil. In
some_enbodi nents, a nucleic acid, such as. gDNA, i5s, . L
r eacP el aMRIHIFALSNE Were perfomgddn o W@r‘f‘FVF@“ '6‘5%‘5?%?”"3@15‘@# ut of

bid@fite-thatRNbdrdniE DNAL Déﬁné"ﬂié“leron%blmﬁﬂa)éterﬁﬁﬁ E%)glpl of each of
bi sul fite conprise fite. In ot

S nmagnesi um bi sul
the PHEW resttiegd- Saeﬂﬁ"cﬂ%?t%‘g BETarsi e Pé%%foé&'mRM'Qaﬁ'oﬁaé EYGRCR

~arhp|%bﬁdr{se~er@ Rhireaajut Ms.h@ Pt:lmeprnﬁe@elrme @tsea bléQJ 'F-‘blftﬁ/vmg 1%t

cat al St and/ or a ua ern aré am ne cat aI
ropPaMlEaPe Wi pLthe P BehmBler G as tran%ferrrwoo%t found PCR

preRiRREDNtRin d;} heRi mmn& Q%frhd 3 éndf\édn%nﬂlee aarg;raé\#&jsw @éi:cﬁdsw
S

these met ho woul d al so_be suita the pre
S3mARleROf BRR Riogysds W@eaamwgegﬂreﬁ ThaeaHEIRRS S mal Cycler under

th@ %A&h@&o 2/Q8& &465°CRr Amhitks Cf@ﬂdv%di b)Pgé_“’cycles of 95°C for 1 minute,

ifications were erforrred reacti on

‘ SW%? BYNRHERE A7 §gf022 plinges; 1b?y§lﬂ %fi 7It%eC {90 B IEnomi ¢

DNA,_using the Promega PCR master nmix, 6 na/pl of each

of 5 the priners. Strand-specific nested prinmers are
useel#—,fﬁs anplification. 1" round PCR arrpl i fi ons
were carried out using PCR prinmers 1 and 4 (see :

bel ow). Fol Igyi Mg 1St round anplificatgy, 1 pl of

the anplified nmaterial was transferred to 2"d round

PCR prem xes containing PCR primers 2 and 3 and
anplified as previously described: Sanples of PCR
MBItslee ampiRestianpl i fied in a Ther noHybai d PX2 t her nal
cycler under 10, the conditions: 1 cycle of 95C for 4

m nulf esiitiplex dropliidation i8Gequired &3 deteclidT the follbwimgnuetepdology can
b50C.f§r % m.nutes and 72C.for 2 mnutes; 1 cycle of
TREOPY10 minutes. #2 #3 15 Ml ti pl ex anplification'

r

the o Phs TP NRESETN R Aot B GRS S b SEr Ria 25
reatidsi wlirhe,td Qingen wltIDNA rasterddixd5+180 nbef £ath Hiviowgd INA or

oBEFRORAE 373, Sy PSSR ST by B v

palymerabe guxiuret el apepenenigard then cycled inv My SO4theda cudler as

oo Rl 1208 hudouR MREAR 1 e
ampléicaridn epcliar  as

Step 194°C 15 minute o cycle
Step 294°C 1 minute
50°C 3 minutes 35 cycles
68°C 3 minutes
Step 3 68°C 10 minutes 1 cycle

A second round amplification is then performed on a 1 ul aliquot of the first round
amplification that is transferred to a second round reaction tube containing the enzyme

reaction mix and appropriate second round primers. Cycling is then performed as above.
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follows. Typically there can be up to 200 indi vi dual
pri mer sequences in each anplification reaction 25
WEL@p/0383931C 15 minute | cycle Step 2 94C 1 m POL/aUZ®S001840
3 mnutes 35 cycles 68C 32finutes Step 3 68C 10
m nutes | cycle 30 A second round anplification is
then perforned on a 1 pi aliquot of the first round
anplification that is transferred to a second round
reaction tube containing the enzyme reaction m x and
appropriate second round prinmers. Cycling is then
Phiget®r red as above. WD 2006/ 058393 PCT/ AU2005/ 001840
29 Priners Any suitable PCR priners can be used for
t he Anesetabld POBmrimens can pe Lisrst for themresant jnvegliony A primer
nFl AL Ecﬁﬁflelsh%ﬂ ?%Q&}Jeﬂc@tosgg%’rﬁ]é%%?w ik WilMbk | fled. Primers

typl ca i gonucl eot |
ar’euyplcaily omgoqulqgmda@b@tmand@ Qilggmtey@@;é@e anplogpes The
probe may be any suitable nucleic acid nolecule or
nucl ei ¢ aci d anal ogue. Exanpl es include, but not
limted to, DNA, RNA, |ocked nucleic acid (LNA),
Pplissi de 10 nucleic acid (PNA), MNA “altritol nucleic

ar:ln? @E% g[c?é)@ rﬂ%\% %8n3@$@t%b% ity ﬁ\ﬁﬁ'é mé)}%dluleh%rxnéjclelrc acid analogue.
ERAGHIBE fhoRietb (AN imAassitayDRIAY RMA, tduiee oficlemneichi biA) deeptide

n{,&%ng{d (P@%&}Qﬁgé %ﬁg&hosr%r or#m)oﬂé%ghuélqug&ﬁ?ﬁNA)
inddresiaivy QEdl‘éleabIGS(LNA(mymdhem%plhm@abelsi (CNA) and mixtures thereof

aﬁg gys)lg’hor ggggé a8 g\{eg @g pﬁﬂ%@'gﬁ%dl .’%tgllgltat gos flcatlans thereof such as but not
liRRES wmbﬂbamaﬁmes ]x&tHNcb phosithoteadd, phosheramidges,

Phoaread et Bipsro s Sheoir Pt Sl phORR{‘Obﬁmf’a‘es
NS atukdify oddiingChleofdddAnclliehd), bu Hbt—lmhiged'lmwbe nucleotides comprlsed

2t§m@§%1 ANRRRRRSING. BN Mg A%@JA{]&M CeNA, TNA, (2-NH)-TNA,

NRYCT10A RINA, RiBo-ANIAN 6.-L B gy NG, IBMXyB)—lem)A cBDclybbd.J\DNN 2.1]-LNA,

B%YEI&Q%@%\EG Q\n’mo éﬁ)&clgg%% 2{3 %vcga}/lg é’-%o-% Tricyclo-DNA,

B?bya'oﬁi @@PEN&”B 0%02 NADNA Bde{ﬂlByw]am&&yﬂ)NW -D-Ribopyranosyi-

- D- RNA, D- RNA, (il:ﬂg/% f)
NvPom L-}bhmfﬂﬂoéﬂsl\%c%npa‘ﬁﬂﬁn@ ‘-C%'hﬁd’u TieRy Fi% ﬁo@ dMpagjdition non-
phb%o{?&st &)n‘fb\m’ﬁih@ %m?&%&%& 5 udsdt for MKing ﬂomlfclé@tléieﬂs such as but -

I m nonet ormacetat e, thiofornmacet
not hmtenfgtogneibﬁgnm@f@ﬁﬁwi BIFW@C%I?H% &Oformﬁcﬁéﬁt? @83 %rlf'”g grOUps
cBH@lnglhﬁ AfdELS Iﬂggﬂﬁfﬂ%r ﬁu&eré“éh@s 3R&h0SER SaclBahASYURE in® comprise

nore 1 ntercal ator pseudonucl eoti des. 25
me@mw@i@ercﬁlﬁ@rpﬁ@b@ﬁuﬁﬁ@'w or DNA ol i gonucl eot i des

cont ai ni ng one or
Prefer gDly the probes are DNA or DNA ollgonucleotldes containing one or more

internal IPNs forming INA.

Electrophoresis

Electrophoresis of samples was performed according to the E-gel system user

guide (www. invitrogen.doc).
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internal IPNs formng I NA. El ectrophoresis
El ectrophoresis of sanples was perfornmed according to
WO bwossgges system user 30 guide (www. invitr ogear/duegos/001840
WD 2006/ 058393 PCT/ AU2005/ 301840 30 Detection net hods
Nuner ous possi bl e detection systens exi st to determ ne
the status of the desired sanple. It will be
appreci ated that any known system or method for
Détettioh nmethods | ei ¢ aci d nol ecul es coul d be used for
t he present invention. Detection systens include, but
5 noNumerdusgdssible dbteckign sysiema exishiosieterpneipeisiatus §f the desired
f
sy |1t PE SRRty i Bl Y REE th Ao o @Rjechhdbioi
acid mojesutesodiddze usedrfpabe dresentinvension] Retectipagstems include, but
ncﬂtﬁﬁ}ntggttcl) de or nodified nucleotides arrays onto any
I'é solid surface such as glass, plastic, mc
l. nyI oHybridizsdidn ofrapprepriately (ahedediD to@r misEEAraLYAE dév'ce which
ti
I 0 &gpc?sede!:t Jors ’égg%ﬁfééb BlQfdub Y Eﬁfé TPRB aPMgE 584 be

tectlon systens such as agarose

gel , cdrhprsedsd eitberribAd, NAS or rwmt'ég 0@1@@'&'@5@‘@‘@8’1“%@ agrays onto
Sand r
S Bl SRR R PSR Pl Ao, 9288 Tconetc
det ebeadyfiyorEscephbesd opimgmbrangader type devi ces, .
fI uoé?%&ﬁ(bl&%"é&@%ectlo“s Reals Ti me PCR quantitation of
seC| Ic or genom ¢ anpllfledfr ments or

Ilkany Standatd %Rmtqoham sysiemagychoas agrsosfeg@ clyasescepiicafvuts
out| Lngdd @eﬁ@s%ax\gnglggé” ggﬁ%éh ﬁ&’%lﬁlon als,%)fsegﬁlwgtammg
beadsS, enzyne conj ugat 'oact| ve beads and t
| kereagentdlsucmay ethidiem boemiset iSyResgreeBANIPPYY Cz'ﬁ*tﬁ@}'oanEL'SA
an! bElERLHANYEL sgy éx#éfﬂu@rﬁnétbgé’éﬁce%ha' n reaction or

| sot errm cati on technol ogi es such as
NGt r aReal- W@B@nemtaumpcpﬁspe@m pr(mul(ngg,genowq amplified fragments .

Mul t ton systems. VIII. Electrophoresis
and bf%&?ﬁ%&?f%ﬁﬁ% gels. 25 I X M\é% det ecti on

Vpl at Poy af teatetentios systempeutisedinthe JEp e8P4Rfes TacSd.
I nt ehﬁ%ﬁ%ﬂ@ﬂeé‘&c Ieﬁiﬁn@%rﬁifqétég B4 BSAAUL BEadHSHEHhE like;

aci d are non-natur occurring
V|boI y A0 lother deestionpistam @Hlilﬂgyfm @rap'ﬁ‘@aw sige Sesanligage chain

go#&@soﬂeﬁﬂalw %ﬂfbﬁflc%‘ﬂ@ﬁ kddnRbibYies kD¥h 8¢ Strakd

candl ates as alternatives/substitutes to nucleic acid

pr ob&sspiaceprenbAmphicaiom{®PAMi zat i on

VII. Multi-photon detection systems.
VIIl.  Electrophoresis and visualisation in gels.
IX. Any detection platform used or could be used to detect nucleic acid.

Intercalating nucleic acids

Intercalating nucleic acids (INA) are non-naturally occurring polynucleotides
which can hybridize to nucleic acids (DNA and RNA) with sequence specificity. INA are
candidates as alternatives/substitutes to nucleic acid probes in probe-based hybridization
assays because they exhibit several desirable properties. INA are polymers which
hybridize to nucleic acids to form hybrids which are more thermodynamically stable than
a correspohding naturally occurring nucleic acid/nucleic acid complex. They are not
substrates for the enzymes which are known to degrade peptides or nucleic acids.

Therefore, INA should be more stable in biological samples, as well aé, have a longer
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assays because they exhibit several desirable
properties. INA are polyners which hybridize to
WO @besssonci ds to form hybrids which are nore PCT/AU2005/001840
t hernodynam cal ly stable t3an a correspondi ng
natural |y occurring nucl eic acid/ nucleic acid conpl ex.
They are not substrates for the enzynes which are
known to degrade peptides or nucleic acids. 35
shEfaefiahaaturdiy ctaaring noeleltarol Bagihéres.i Unmeumgam:aeud

TP e By i RS YR ABA b an v

nw‘éi(slééld MPFaltlyGhddpenaentdf fdh&gsﬂ‘mmgm arldnb Ifdxw)umft:dztéow iceodd strength

br@h'g‘% antslt\'ﬂgcn%}' ¥ h&}‘l ig eﬁgﬁldeﬂhowoi rl]]aotgrlaﬁ% U%Cfughlg nucleic

aca@tcdnucselé acial yhe ndﬁa@m@ngthqff INAs desndentgirhthamdmiber of

mEe{geg%té]ed gl:l%slf %}%&ﬁ%ﬂ%cﬁn@’?’%@e ?ﬁ%?cilé«% ?%ﬁ/reléfa:g L ésdfag‘% e‘@@ét%“s frofn
hyRIESEET bardingUssheeen basesisthcked nua:tslﬁaec:tﬁaa‘esldon 'Hmdmmﬁi Btnanded

strength of INA is . dependent o er _of. .
St aPe sPavenss SrbTiEBhG nots ShobhiTar R Hed iy o than for
DWAl recagmidifteDMawal i nteractions from hydrogen bondi ng
bet ween bases stacked in a specific fashion in a
doubPesfablgnitiedNAsY theqthosehorgeigiiteof 65)di-Oe(i4r nation is

S ”E?“C"&ﬁf%%f)ﬁwfobm’? PR 2" e T
phos iyﬂt glz@ﬁ ng%baﬂiaﬁ)or(éf Handard ohgonucleotlde syntheSIS
oxyt

di met eny thyl)-3-0-( ren
profceduresin &fogmgywhlh@iﬂ semergiaty amlg% r!:vbﬂifdeﬁwgﬁrdag l&JyA and their
STHASANLE GO irPWRS ésmar ARS BY085132 VPO foafoml 3@ h

'S conmer ci al %/ aval [ ab Full definition of INA and
W 8B/05263hiUnest A/ Séawom@ra!t@@harellmbwf@swmslgol WO :
03/ 052132, WD 03/052133 and 15 WD 03/ 052134 (U

A'S) Theyec %W&?@&“Wrd@cfeﬁewsrbﬁwg/@ pr?‘i’]%sr%!‘da?q@“‘}ard nucleic

akidOestsmanyssbftRiness es betyrenichfoRikenaswaito biological,
standard nucleic acid fE%Obes These di fference

stpecterah peA PBYTIES CifBRETERSSRASSn S BIYPBY 2hve aihd below, these

bidldgHel, lé(r@l:tura@%dﬁﬂb{@b@-@h@rh%ﬁl Gifdrefidd @BERSAS0 uASredictable results
di Scussed above and bel ow, these bio

lo
when giempig 058 INAPEPRES 1R ﬁewiC@B@nsdwr@é}l@l?&%c'%fgﬁ%é&aw”y

b&&h BMBIYE. CTﬁQ'n@nfeQSNblbﬁcﬁ& aMrsgadohppitibmgistadtet 9BsdriXéd in the
probes in applications were nucleic acids have

C‘F%‘P@'aﬁﬁsy been enpl oyed. This non- eqU| vaI ency of

diff n 0 sition s often serl.

chent UL g a6 Bieaic Siences TeBrag S ey matgral et
plyel @n&aﬁr@ledﬁ tiees kfe lof mhmggspamiesrmta&geinw of gehatic trapisayission and

centr.al

th of
oo TR aheraer iy andesk Y6l BraRERSR 1FReRARIR s o
réﬁeﬁﬂ’y @é\m'eﬁltelsllyaamfmall mblpcuﬂel donueided slttbednndsN]zcli chemlsts and
artictlcial
made’

LSt SR A £508) ro‘&%@d’*ﬁa‘*'?i@flifé@%%@%k’ﬁmgh
ethpiiyadontadn yudieapases (A, &, &, dc edd U),Ahe somgbsitiart ¢f thege molecules is
structurally diverse. The backbones of RNA, DNA and INA are composed of repeating
phosphodiester ribose and 2-deoxyribose units. INA differ from DNA or RNA in having
one or more large flat molecules attached via a linker molecule(s) to the polymer. The
flat molecules intercalate between bases in the complementary DNA stand opposite the

INA in a double stranded structure.
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enpl oy common nucl eobases (A, C, G T, and U), the

conposition of these nolecules is 30 structurally
wa@l2oenss393 The backbones of RNA, DNA and | NA ar BCT/AU2005/001840

conposed of repeating phosphodi ester ribose and

2-deoxyri bose units. INA differ fromDNA or RNA in

having one or nore large flat nolecules attached via

a linker nolecule(s) to the polyner. The flat

nol eThe pisysiculaeadt= tiffeheices batwaas éNAiandtDNA or RNA are also

- GREE et Do PR s POk Bote BerhhiabduPel it frobes

biB@ td the gaimesstaamt sbqrancal Udiike BNAre &NAagreents, INA tEndipoorly to

Bl P e B B B b B, oo v

storglisteradibnslbétaveth maamecammg@ommm% onlthe&keormémentary

Dﬂ&s@%ﬁ{ t&?%ﬁ%ﬂ& 8fJb<§ (a}?&%% is hcf e?ﬂeéﬁl;ﬂg’?gfsantalﬁ%logous
DNA@NA@nﬁN%NAme t he 5 strong i nt eractions’

between the intercal ati ng groups and ‘bases on the
c onpUelirentthenynuciviacids suclh, ast DA or RNA fragmesits phBNA, INA do not

H@g %@9WM”H’”%?@%| |t Egt O?Le?nnﬁgﬁg?gogii ds

suc hﬁl ?N%@??anﬂ%tfcfeﬁ%@dﬁ \§|tr9§ed3d§ﬁce EDMifftRy NRIA are useful

exhi regation or binding propertles 10 As

candidatgaoior deyeéom@g ﬁ@p@aée%@ﬁygs e frespyftiedady adapted for kits and
sér@@r%é 'agééy¥ Il\fﬁNﬁoﬁése heR8leH arcGit tHedadmmidRof HENEE Qﬁlufﬂﬂobes

probe- based assays and are particularly adapted fo
Cringesiughty, a8y Fadindh fitaasapnositinps whishesuldHaprearerthe spegificity,

sé}%ﬁtlv‘tlﬁgng ?éﬁ'a}élﬂ{y%?tpr&;e LA, %b%)%%éblcpb@ B&&ul in the detectlon analysis
Consequent |y, any nethod, kits or con‘EosHl ons whi ¢

ch
apdayan ﬁtafpﬂw @Nﬁh@r%qj@ag sampley, INABAYS theiacgssany properties for this
ngbg@bll|ty of probe-based assays woul d be useful in
the detecti-on, analysis 15 and quantitati on of DNA
cont ai ni ng sanples I NA have the necessary properties
for this purpose. RESULTS The detection of
RESLILIG gani snms (such as bacterial, viral or funga
strains) is 20 often hanpered by the |arge number of
i ndi Yheldalecten afi misrasfgamisnoErgans bastaiialhyiral phiangal strains) is
e -
of BP9 AE BRIt R L P PR Rlorddm within it
spaigangi ti di s, Nei sseria gonorrhoeae, Fbennphllus
i nfl uenzae, Streptococcus sp and Staphyl ococcus
( Fi gliregeneraldn sijico mincitiemelithe iInyentinn seeiaught ysiw the bacteria
R hféﬂmpﬁ%% R@%Qeﬁaagwmmaéé@ %ée%phﬂ&é iAo, virus

Rot avi gur es enera
Sb’e@@ﬁ@@ﬁug &p aadtse{animow@ca@ﬂmgre@nhtoéi)p ﬂ%?@ﬁﬁ@fa{ piénciples of the

n'v??‘(t%?]tﬂ He®n | @Dél%@ the 1RrFdr2HVBSs Snd Ro@a@nrh‘ssg@.]res 6 and 7).

inically relevant am positive as wel
negatihe/ erRsitiddn@mical data for teaching and supporting the invention is

described in Figures 8 to 18 using clinically relevant Gram positive as well as Gram

negative bacteria.

Bacteria

Figure 1 shows a 34 nucleotide region of the iga protease gene in N. meningitides
and the cdrresbonding locus in N. gonorrhoeae (as these regions exist in their natural -

bacterial genomes) (full classification; Bacteria; Proteobacteria; Betaproteobacteria;
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30 Bacteria Figure 1 shows a 34 nucl eotide region of

the iga protease gene in N neningitides and the
wa@eoos®sBendi ng | ocus in N gonorrhoeae (as theBET/AU2005/001840

regions exist in their natwsal bacterial genones)

(full classification; Bacteria; Proteobacteria; Beta

pr ot eobacteria; W 2006/ 058393 PCT/ AU2005/ 001840 33

Nei sseri al es; Nei sseriaceae; Neisseria neningitides,
N&%é&ﬂaieie N@@[sémeée,amdlséeﬁal mémingitides; Had ot SefogsdLipch and full locus .

onglpisenstos e R TReRE Boatbe b oot g7 100 Reises

addekibh HING_083146.1; PRIDOO78%E Ay RarkHi04, et 30220080 Blpturd ¥ e502-

sb). PN L0 ALY ORIE SR NG ML SR Bl e
s&jehtdsy R@E&asé@gnme&; maddot dmitiicthesé adgiadnibeth bastariatispecies

Wi ReneraRe o i rBnBE B BpE  Tps ogpmon
sédienBERsaol péit ofthierCRempiiiidation iveuBdbenthe 3datuckbetide sequence

oYBAEI SpaRieR LY KGR YA RATETGISHAIP e e

stdhfifrarcent fpassighatirgy diferghveositivat avgivén beldy; 6= A, @IT @, C; D = A,

B i A PE T B AR SR S5 = o

=Hogvem:av = AbeC dnbevbas beTi al DNA from these two species
is treated with the bisulfite reagent, (resulting in
t he ld@mv\arsmmn izbné beytenisl PA oo theserwiespeciashietreated with the
r S
blagltfl{é r%%%qé(nt eque éﬁgvetcgo%vgr%g)\??f% sfﬁ Ycﬂh%@'ﬂwgtg? él’rl]e P% urally
ocoutrimtpsenoeness &t convartedue deritige deqluemres hat Qé\tﬁ.l@@l geding

ﬁtleﬂ% 8%§%o§ g‘ﬁﬂ&%}éré ' ﬁﬁé glénvaf’ @s%&ﬁg %}r’e"FﬁJ\AﬁW"/o sequence -

catio

, sulmaJet ePCB+basb®prlnuem d\emn@glt@ aH%PCRoam@ﬁicytIQ%@thqﬂéth@m? Yacterial -

o T B s S 770 g ok
be SE@d ¢rDthN©eq4§nca/6ﬁEAéT'6\M AGERECHATE GAARHETATAATATEST (SEQ -
I[fhltdq‘a {@?ﬁlg't%ebége & Jobvgh 7es &R %%‘ae%ge\é} a tHyMHiRe (denoted

conversi on reduces the relative genom c
Wo rﬁbwuexthe pistifitne@ersias redugssi the relatMeeaenomic sompgsinieom 512 to 2

fu%gpg/b.%g s PRsb /L ?é%dcﬂ@n & Ilfléé t‘ﬁ@ta'n%"iﬂ@gtlohl?)?tf%aé'g?’ne locus from

ocu rom related bactert Specl es. Furt her

- rejghed bbeigtal speciesie from opt | onal ly using I NA probes to

anplify regions fromthese two bacterial speci
agai hurihgr ﬁéVQﬂi@g%saﬁ?@rqu&j?, optigngly Esipg INR @gqqegttggrqphfg regions

from tﬁ@é@tm%%é&k&ﬂaﬁ@déc% B&Ih QQmethé Sfné E)@ugeﬁi@ﬁré):ﬁ illbktrates the

meni ngi tides and N._ gonorrhoeae as depjcted in Figure

same @@ ryclepideggian Afdimiggcenss eV dwe@/ﬁ@f'@@& ant t%orm’?%ae as

?;51911%@ in B3k, vﬂfFﬁhé %H@é&éérh&nsﬁ@'ﬂo@@f the ikl tPWKIBh probe length
urther usin probes. A short INA 16

mer
and sguekKY @creﬂ eyenduhqrasno NANCPDE AnsliprhINA 16 mer

‘-sé Ick AGKHY EOFEITH CARGATREEQUDTONRIANS rdRird a6§@ksible primer

IS region, but after conversion with bisulfite, a

cgmp@g@orﬁrtp@fect this region, but after conversion with bisulfite, a unique primer
sequence, AGGTTGTTTT GAAGAT (SEQ ID NO: 6) would be sufficient. The advantage
of the INA molecule is that; owing to the intercalating pseudonucleotides that are
incorporated into its backbone, hybridization to the correct locus is much more easily
distinguished from non specific binding, owing to the increased Tm of the INA relative to

a standard oligonucleotide. It will be appreciated, however, that standard

_ oligonucleotides will still perform adequately.
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30 sequence, AGGITGITTT GAAGAT (SEQ ID NO 6) would be
sufficient. The advantage of the INA nolecule is

WO b@b/0ss3 ng to the intercal ating pseudonucl eorCTAB2005/001840
that are incorporated intgé4its backbone,
hybridization to the correct locus is nmuch nore easily
di stingui shed fromnon specific binding, owing to the
increased Tmof the INArelative to a standard
ol i gAY Lleedly deﬁatelj tbamliehial dpeciappaess simier, clinisaksyaiptompdtisulfite

t and 35 |
SR S5 ST o R L O e
s%cﬁﬁ;&ia&é’ltdnél t@p@ thm’eéir srwwsstpeawsalmumtwfﬁm igia gene in Vinree
bqucl—)r@ %geql s g}%{hgﬁ hlé%’émbfsfﬁlug GOISRE4EY 1 Sﬁ@ré‘)@ gixBnomic

es to assay presence
.g@up. wné tréathamt efrthalbatippaldNAreauted & @,mmg smgermwber of .

|
pé\)alsg&g %ﬂ%s ihuw?rgﬁarg%gqndsﬂﬁ{elgrtﬁg im @% gizil)?lgg al?ig rtT? assay
fct?l ﬁdrégét@d eﬁéCIésam(mertesI BotrglNompntu‘/g@st and . nfleenzae seuUSS
e bhacterli al resul t

PGl SE e VAR P b
chiigeaht aaee difichielynptadd.e to assay for unrel ated

species in one test. Both N. neningitides and H

i nf | Tenasalysaotz/argenimbgrdf siffesent bﬁcﬁeﬁalagcﬂ’%'ﬁ? figevie spye
t@(gagngmlct q{éup %ﬁaéq%)'r] fa@untaufi Wtﬁetp?éstenf fPuK/etﬂlo'n HigUre b,%oWB at4o

i'ni ca toms 10 The anal lyS| S
Liegiieruegient of teitdfigsnein 16, a@tewl&pe%@eﬁ 86 YebpiaepiessTroun

nﬁfnggle‘%t rxf@%‘n{'n‘? Sggo#}:‘% a%cﬁ@él'sn cligtalsi 3%&6’0/‘%’ st b@rauber/s

Irnven ure hows a nucl e

Segaﬂmbmeé $ Hovisu. astieu/pis Q'Uj ‘Sa‘éqeé’lsi :Ih'sé peien g‘és gprregigately
63" u%@?g ngﬁIa%ﬂ/%léRNelee\H@lm séec@é ahd ?equﬁes P bBS prider

cristatus rdonii,
cpmbmﬂuens &, or&er tpﬁ@uuﬂaneg@sly gsawggrtge 1gspgg§§ |nvtma ops éest The

b?é‘ﬁﬂ% ﬁor%'\%?treﬁﬁ JAHGE HeRRL NN BaSs R RIshes abEbduehbe 6Barity and

ce Si fioF r|t between the 10 species and
roecprily esjulres %Sowblﬁﬁﬂmeé@@mb'ﬁﬁw@ns in order to

si mul t aneously assay f the 10

t est TheiealyBisof AFpEaRt é%:w%P?e'eag'gi&%ﬁé@”&?&%ﬁg%ﬁ?%emes 's also
Iﬂ‘fe@ ﬁé |r§§r@o$leqi@ﬁ§% iflistratedrd Zyn@fhébtldee‘ﬁgmehyof the
Uired possi bl e primer conbi nati ons

\%tﬁ/amy@qwcajfaudqqsre@gtﬁqgmoxmﬁe,ng|s,e;s U ?Irﬁ?th%n%en%f tgls ggne region

W‘S@% s @é}ic‘é%lrhlﬁar@ l§é1we8r9a$7f§nlainfs iaad rér}untebe 536 primer
|nvet|on gure i 'l ustrate

couasonBiwhareEs e BRI CORBHRD SER IO RD dAch MR gRRTIrY

%Ejrewl?esfw&‘é«@bnﬁéﬂé&ﬁlﬁﬁatﬁfnsthl s gene region has onI y
% sequence simlarity between all 7 strains and

requires 1536 primer conbi-nations, whereas the
bi sul fite converted sequence has 74% sequence

Wiral Audléit cidashlysepuandeelativeygdhbmpici aampleibrasitctions
25 Viral nucleic acid anal yses and rel ative genopni .
con‘pI'Ehel drinciptedofaelative JeronHe copieKey @ﬂuﬁt@na(ﬁn\ﬁé%*é%ﬁ’ﬁ“éd fo viral

§roups | eS)L(JICIIl Yo TSI QRS0 BRAAGNONRY ab QreW 2k ab viral groups
which have RNA genomes, (as the RNA can be converted to DNA by reverse
transcriptase and then bisulfite treated accordingly). To illustrate application for viral
detection, the neuraminidase gene of strains of influenza virus, (Family
Orthomyxoviridae), and the surface protein encoding VP4 gene of rotavirus strains,
(Family Reoviridae), both viruses having a segmented RNA genome, have been used.
The taxonomy of influenza viruses is compiex, with types A, B and C for example being

based on antigenic characteristics, and with further subtypes being based on site of
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groups, such as Influenza virus which has a DNA
genone, as well as to viral groups which have RNA
w@ermoness93 (as the RNA can be converted to DNA BET/AU2005/001840
reverse 30 transcriptase a8l then bisulfite treated
accordingly). To illustrate application for viral
detection, the neuram ni dase gene of strains of
i nfluenza virus, (Famly Othonyxoviridae), and the
orig, fyagreofpsalatizinn iselateoimigern\4Pdl sybtypeofThisaemiarcessthe need in the first

ingbhal e il AHEMTEMILILARTec BOLID UREBAAHLIR Fydown o

segnent ave beéeén

anaiﬁsbwehzsabwlassmeathrﬁembsrpl ex, with types A, B and C

for exanple being 35 based on antigenic
c harTdettaxanomycef rotamisusas ishalse comelexs dbe ypewebe| ratpvisas eerotypes

SRy e R e e
mipfiallyr i %ﬁ@fﬁ@b@ sefrlynss@aditheir wranpbigeaus detentian éseoftimporance in
pa%@a?né I‘Heﬂle@l@t ifiy eétﬂﬁét@&ﬂ@by 'tHéJ ofarﬁre@ AESHRveRNhild worldwide

hen to dril
ha@tﬁbreg%bwrw&qcﬁ@ob@tleaﬁﬁ on@ev@y Botav @s AR Howgh diese infections may
bel QIRNhIEA SRS h'a§e @h@%lfﬂ%lcﬁ%n tw%am&nr% yrhQt avirus

ser ot ypes is large wit i n serotypes being

or eC%@'obﬂgeqdeh@efoﬁﬁ@c@rﬁ@f iatYEes at HeediRical 1Bvel are well known,
mninmally 14 different G serotypes and their

Wil eI OrRidbeand BAAIEY BeanyiRysrt Wikes. Heweyaidhpms gande
mé@ﬂ}ecééa:@ndérﬁl cbipfsdtioRRiRewingatrebiont BE My ‘Bﬁ/ StlepRRoccus

near | %/agever child worl dwi de has al ready been

PREHEREEY ﬁmor)@&@tmwéa%@nqqéwwpa@,m%@éfwh8u@Hervw@@éy

advBhBEEbRS bEBdble REsITURSLONSIG 3hal@8slfon BY iRl Mid®ibiss and bacterial
effects on the %astrm ntestinal tract. The

0
InfegiRNS RIRGF RS UBON|3h FYER! lcaﬁowanrﬁr|ssémmaiedtfﬁ%tu'zﬂslqﬁPegrena' and
virePMfctieis ane |pPoH$;51C§Mﬂblotld\4réehm‘éhgéﬁrf e ambrrdmivkskirkyy. and
nortality nearly every wi nter. However there can be
mas Siheeelateogetanyc complekigatedoctonfio lQldD‘Wrérg infie@R4 Biddins is shown

n FRERGn 20 bR Caahs nel i aee fnei € MRy s i

" sholvean Ity DNadfeamnt ageeus 50% deeueﬂuie&slmwarﬁy beiwican eligasel Yisolates.

AR Bt et 1 Evah T e S HeroRea 1 48%, s original
forfm Ebmon1d><redurfeeaa)4ﬂ esssible réméregonadinatiots to/amayse these 9 stralns,

B PTG bbb PR
ir ed E'r&gtn%éqge%n %é E&%ﬁ@% Ebé{%ﬂ%r"f‘tr%t\?ﬁ‘% Hgné & SEAMRnt rotavirus

I gure e re
strawgrashowndiadegye e A20 nmldacueiazregmn olithei\4P4 gdrevirasi G2% saquence

% I
s, B TG Sidnsgp o SRRARAE e BIfT, TRE st B
cogwinasneeresiuned Biomt5i2had2i ncreased to 75% Inits

or i‘rCBU nal formit would require 2048 ‘possi bl e priner
e Malesardgtaasimprpgiad tieinesigosappeiash of s'méfymsmlcroblal

gefbhBE abi ﬁﬁéédstcﬁ d‘éﬁa‘%\ﬂ ﬁ\'lé?ébrﬂgrlngmé‘% lﬁu%’[%d if Bltlﬂeﬁgh 15

are nee rel ative genomc conplexity r duc
using dinjgallyrgleyameanisfobil gpédies bat aremmmqmenwnmrmnnumspltal and

%ggytég},r@@ te 7. A 20 nucleotide region of the VP4
ene has o Sequence 25 simlarity before conversion

and It ¢ ortih&radoaMUEE, Hnd cliflRe! iyERRIve %r tRE HPRd detection of
contaminating microorganisms, if the initial decision could be made between the
presence of Gram positive or Gram negative bacteria in a sa‘mple.. The method

described herein provides such a test using the 238 ribosomal genes of different
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conbi nations reduces from 512 to 32. The nol ecul ar
data supporting the in silico approach of sinplifying
woR@eok83as genonmes as a nmeans of detecting  PCT/AU2005/001840
m croorganisns is illustraBed in Figures 8 through 15
using clinically relevant m crobial species that are
comonly encountered in hospital and 30 pathol ogy
testing units. It is a distinct advantage, and a
banitérizil spdcidsnipgeatiatea Sefrof phigerathiatialipet eidter Gramfpositive or Gram

n%cq%lr}{/%g]%%grﬁ%gygoeb%ectﬁégé g?%ﬁ% sdct'\ rPtnpﬁer% Bt\;sin?dhflg@ §é§drﬁ’é‘s via an

am positive
arpplification neaagla:tn VEnen2i3 sequances a;remqbfqg Sugth blghﬁe\qebglstlnctlons

S bR AL TR, O S B0 es v

o;ﬁﬁﬁélﬂdﬂm@ﬁs msme ba@Bridlgenemesa) sush @sisesn irothg dheieitseS. galactiae

St VB ARl icd8ng Mk HieP Lo Ehe s AR ARG detBntl ki and

jewarrn‘Ears:i thair sisefplneks beb igealiftaneyiating bgtrweeaﬁwerfleweéqugﬁomlc

ca{té@%}esgsﬂgrt\ IZ%? fﬁ%ﬁeﬁ]st %&BB%F& és/p'eg %?kso a‘?és %r' ﬁ'hgg 'cgérhl* gfl viruses,
betpeen eiferam kypes os oawlyraﬂeeme mutatioos n@he eqwe’ﬂ @8 sitpplidipd genomic
s%a({}e@qg%sggftsbeg?]g{ tﬁggd%rjnr%]fen{s t g‘%:ﬁ g&?fé‘i@&écﬁﬁ ﬂl%’s%m RNA genes,

f evl ous actiae - exanp
afithe moiatrmadlrtgméch@ene of driteria ayeqidende & igures b‘fr@m\d ﬂ%respectlvely-
enoni ¢ I
o PR Bl ez pcons
acplieyeraregiven dhTaide di ﬂ’rne pEner peaeniopaibsest ioglerem the gawlification
reﬂc]tl(lﬁrisoflghth% eC/Q rﬂgﬂc&r’%\%r& 8§/Sn H JI"éﬁlé@_esﬂgll dprﬁ?ér%?enmade to bisulfite

arisen nutat The nor nal
traaied CINFobnd a@dsrg)emonﬂve 5_@0§ef@{l§3e¢ail9!§ of bot h of these
conponents, the non protein coding ribosonal
geneSable dsets 01 spitaiie acteiRl PHFCFetaqUgBHRS ‘dﬁEdb%\éf@PfVQQ bisulfite

| s i MRAA fhdin ﬁﬁ&%@ﬁbés%n%n ﬁNﬁ%é@%@%ﬁb%meen@h@ generate

primer sequences used erf orm t he anpl | f%h? t) .
prieacs foothe degection of Sean pashe (Fge) GlAR) nedative (Ve dﬂ\?gﬂ't'on

phﬁleﬁﬁpen% dksi FB@ M dpBBific §QBHRPCE MY¢S8H s SFQQV(WH) skhylococcus
i cati reactions for the recA anpl

g (e STERIPEOCEIS AP (BramNasssre SPRANC GoBREYRR L) 75¢
Eb %Fcﬂ% %naw@e@@a%emoh@em@ 5 to 3' orientation.
sets out suitable bacterlal prinmers sequences

gg gd FhE f@m"?d éRynﬁwé)dés(@rfaté fe fSlIdVPﬂ\g paseradoidnbs Wm AH, T or C; D

ri bosona ene in i nt e e
“i®er & HaA th%r(a E&pi %f‘gst%a%ﬂg(gr? \f% (goigfrt’e?f% y=Tor
A9l 9res; (INed) or CRnaYAEtA @, prinmers were designed for
specific detection of Mycoplasma spp (Mc),
St aphyilwieees u%&@e&ﬂpasé&bampjfltéslnwpﬁextBNMQQmpeS-
(Strep), Neisseria spp (NG, Chlanydia (CT), and
Escherichia coli and Kl ebsiella pneunoniae (EC). The

foll owi ng synbols designate the follow ng
Tohbe1 Bhgtariabpdme = A G Tor C D =A CGrT;, HA T

Gi’T’:;_ B—G T ot C:V—u,ﬁr-\or C~ RK=EGor T S=Cor SEQIDNO
2¢STRyimers, RERSUENCRI=IA or C and W= A or T.

Pos-R1F1 GGTTTTTTTTGAAATAGTTTTAGGGTTA 7
Neg-R1F1 GGTTTTTTTTGAAARTTATTTAGGTAGT 8
Pos-R1F2 TGGKAGTTAGAWTGTGRRWGATAAG 9
Neg-R1F2 TGGGAGATAKATRGTGGGTGTTAAT 10




25 Al

DNA sequences.

WG Om3e3 5'

GGTTTTTTTTGAAATAGITTTAGGGTBA 7 Neg- Rl

Table | Bacteri al
-3 SEQID NO Pos-Rl1 F1

F1

GGTTTTTTTTGAAARTTATTTAGGTAGI 8 Pos-R1 F2
TGKAGTTAGAWIGTGRRWGATAAG 9  Neg-R1 F2
TGGGAGATAKATRGTGGGTGITAAT 10 WO 2006/ 058393

primers used were based on bisulfite sinplified
prinmers 23S Priners
PCT/AU2005/001840

2:{’#/ AUZUOS/

%}1840 :5’2% 23S Prinmers Sequence 5' -
GIGEDRTTKTKWAGATAA 11  Neg

3!

SE®p NO

e s
P HACT ?%TK\Q@\SB-% B
R A e
g i AT
T TTC/ TACEE G ABiMY Pos- RL F
Pé-ﬁ@ : tﬁ?x 13
TTTYG %Xg YA A EMMY Neg- Rl FI
INEL2 FﬁgTTYCWJ%KEé%AﬁM%YWGOS RL F2 14
TAGAWGYCRRAGATAAG W Neq-R1_E?
PX%@TAW%BWWEMTM&WIWCEKC 15
CCGATGIDRTITKYKVWAGATAA 21 ANJ\IQ% R1 F3
Nt GCCCAARETWAABATABRCAL T TROSFARICTRICAA 16
ATIMH TCRMVMCMAWT- 23 W Neg-R1L Rl
VWMERARHEACCT G%WA@WG@AMAGMWG&G@GRBA 17
ACCRACA‘TT("T CACTYMIAAWAMECCAC 25 —\W Neg—R1-R2
WWTCFWWMMYGWUGAG&@@Q FI 18
KFTRAGAAAAGTAWITTAG-D-DAGRK—27—Neg—R2F1
WIFGARGA2AAGY BEKRGTCTAGAW YZBY GRISBL.GEFAG 19
—RIFED
W REENGA WMM@%@G@B@TMM 20
A "T‘r""“v‘u“u“v‘ATT AAAACAATACNEAA ST
AP AN AR A GV RTEY KVA M LA b 21
Auvr—v-\u-\lbr_lju-\bv‘w;w/-wl/-\w-v-\ﬂ [CACC 33 Neg RZ2R2 .
Wil RAEPCTTERANSIA SERk Pos- R2R3 22
CVATAYYAAAY T A
WBos RIRT MYCKAT MW&H‘C&RAMMCMMYT 23
W-Neg-R1R1  |WCRAHHCACCTTCAHMRACYTAC 24
W-Pos-R1R2 ACCRACATTCTCACTYMTAAWMAMTCCAC 25
‘IW-Neg-R1R2  |ATCAACATTCRCACTTCTAATACCTCCAA 26
Pos-R2F1 KTTRAGAAAAGTWTTTAGDDAGRK 27
Neg-R2F1 TTTARGAAAAGTTWTTAAGTWTTA 28
Pos-R2F2 AGDTRAGRWGAGDATTTTWAGGTKR 29
Neg-R2F2 GGKTRGGWWGAGAATWTTAAGGTGT 30
Pos-R2R1 AATYTMYMATTAAAACAATACMCAA 31
Neg-R2R1 AATCTCAAAWAAAAACAAYMYMACC 32
Pos-R2R2 ACMHACATCTTCACWMAYAYTAYAAYTTCACC 33
Neg-R2R2 MAYTACATCTTCACAACMAHWTCAAYTTCACT 34
Pos-R2R3 CMATAYYAAAYTACAATAAAACTC 35
Neg-R2R3 CAATAYMAAACTAYAATAAAAATT 36




Neg- RZR3 CAATAYMAAACTAYAATAAAAATT 36 WD 2006/ 058393
PCT/ AU2005/ 001840 38 23S Prinmers Sequence 5'-3" SEQ

WO Doblass3Pos- R3F1 GGTGAART TRTARTRTKWGT GAAGAT GT D@/3¥2005/001840
Neg- R3F1 AGTGAARTTGAVDTKGI B&ETGAAGATGTART 38 Pos- R3F2
GATWEGATGGAAAGATTTTRTRGAG 39 Neg- R3F2
KGTWAGATGGAAAGATTTTGTGAAT 40 Pos- R3R1
HYMAYMMAMYHAAAATAATATCC 41 Neg- R3R1

2PORPIETAPIIEINTAMCA * 43 Nog Farz | SEQIPNO
TN Ry ollogooe | o
NS GTTTAGKG ST AN K ] SRUGATOTART | %0
T%@AACKWW&% A o
N% e b e el “

TCATTWW&RA NerREcc 41
TCTATACCTTCCCACT 53 NG
REFGCCT AC%M@@MWAMTA@TARITFI 42
ATGATGAGITAGCCGAGITAAGITAAA 55  CT-R1“E2
PEERGREGT TAAGAATATATAABRBAAGACRIT TRFAAACA 43
_AAAAGAGIGAA@H [GITTGGTITFTAGATA 57 CF-R1—R
N& T T RACRCATVIVMAGE ARSI METCRT CRIVACT 44
COCTAAAATTATTFCAAAAAAAACAAAAS9—CT-R2Ft
EETMGGGGGTWG@WGWTM2 ‘ 45
T'AVA‘fY‘/\_A{;Tr‘/\Tf‘I\HTf"I\ I\QAT,I_\\g_l'I:[Y"A GJ. ﬁ-r_ =Y-¥ =V E—
EACATCT TCTCTACRAAATASRTESAND T 20066653493 46
PCH-AU2005+-961840—39—23S Primers—Sequence 5 -3 SEQ

ECEFNO  CT- RZ}:&G@A@K@@A@MTF@W ﬁ*’é 63. CT-|[R3F147

TTOTOT ACLCATAONA
FHGTGTAGAT qﬂ-\l CGAGTAGT AGGT

EC_R1 TATATACAAAACTATCACCCTATATC 48

EC-R2 TCATCAAACTCACAACAYATAC | 49
NG-F1  |TTGAGTAAGATATTGATGGGGGTAA 50
NG-F2 TATGGTTAGGGGGTTATTGTA | 51
NG-R1 AATCTATCATTTAAAACCTTAACC 52
NG-R2 CCTAACTATCTATACCTTCCCACT 53
NG-R3 CACTCCCCTACCATACCAATAAACC | 54
CT-R1F1 GTATGATGAGTTAGGGAGTTAAGTTAAA 55
CT-RTF2 GGTGAGGTTAAGGGATATATA . 56
CT-RIF3  |AAAAGAGTGAAGAGTTGTTTGGTTTAGATA 57
CTR1R1  (TCCAAACCTTTTTCAACATTAACT 58
CT-R1R2 CCCTAAAATTATTTCAAAAAAAACAAAA 59
CT-R2F1 TTAGTGGGGGTTTATTGGTTTATTAATGGA 60
CT-R2F2 TAAGGAAGTGATGATTTGAAGATAGTTGGA 61

CT-R2R1 ACACCTTCTCTACTAAATACT , 62




CT- R3F2 GAATGATGGAGTAAGITAAGTATGIGGA 65 CT-R3RI

TAAAAATTATTTCTTAAAAACCTCACT 66 CT-R3R2

WE2006/088BA3T CACACACCTTAAAATAT 67 CT-R4F1

AATGTTAAAAGGT TAAAGGGATAT 689 CT- RAF2
TATTGAATTTAAGITTTGGTGAATGGIT 69 CT- R4R1
CCAATATTTCAACATTAACTCCCACTCTC 70 CT-R4R2
ATATCCATCTTCCAAATTCATAAAATAAT 71 CT- RAR3

PCT/AU2005/001840

Fi

GAATGAGGGGGGATTGTTTAATT

AACAACAATEATTCCAGITICC 72 Myc-RI
235?%(’;@.&)&&\/4 ﬁ‘/’ﬁ% TTTTG 73 Myc- RI F2 SEQIDNO
AN TGN oA PARCH T 707
C MITG D M/c R 63
AN TAATAT
e s M o
CPAGEATGAGT | @@K%W@TA%T?&AGW%%A 65
MITAWLYATAATCTYAC 79 Myc-R2
£ Y. Wﬁﬁ%ﬁ&&AAA&@ 8;&6# 66
TGTAGTTAGATAGICGCGGTIATAAGITITA 81 M/c- R3E2
GAGTAERABMTATEABACHL C AN/ RBFAT 67
ATAACTTCAWCYCMAATACAACACTCAT 83— Myc-R3R2
CARGAT TTAAMAARETCAGABTEOIOANBBGAVIT- RAF1 68
TTITTTATVWATTGGATTTGCEOWFAAA 85— M- RAF2
CTHUPON TAGTAATAGARTCAABS TTHEGTRARS GG TT 69
-FCT:AvAv/\TI\vAA '+I l\C}TA/\L.L I\I\m' &7 T'\v‘y“‘ P‘4E/I .
CwmemmAMAﬂmmc&gmcmmmm% 70
IDQTTIALJQOOSII UGJ.%AO* 40 200 I'IT IICI 5 DCL{UCIILC J = O s%EQi
CTIR4R2 M/c- RIRTICTETATASCEARMACAR FERRNARRTA 89 7
My c=RAR2—CATTACACCTAACAAATATCTTCACC 90— W Cc=R5F]
CRWTA%TTMﬁ%WW‘W GRACECREF2 72
/-\I/-\UTC:‘-\TI I :kJIkiJI | IH\JIKIK.:(J‘\HI TA
MgaRAEET ACT TEAA \X&ATWEG R5R2 73
ACAACAATT TAAACCCAAC ILJ-\LJ—\IA_ICI Y4 IV% %El .
MygRATRAMNCT P T FEASTIETESMRYRARASET O f*@ﬁ Fl 4
M T T A R M CARRAT AACATTTYYCAA 75
Myc-R1R2 CTAATTAATATTTAAACTTACCC 76
Myc-R2F1 TTTTGAAATTATATGTTTATAATGT 77
Myc-R2F2 AAGTATGAGTTGGTGAGTTATGATAGT 78
Myc-R2R1 CCTCCAMTTAWTYATAATCTYAC 79
Myc-R2R2 CACCWAAAYAACACCATCATACATT 80
Myc-R3F1 TGTAGTTAGATAGTGGGGTATAAGTTTTA 81
Myc-R3F2 AGGGGAAGAGTTTAGATTATTAAA 82
Myc-R3R1 ATAACTTCAWCYCMWATACAACACTCAT 83
Myc-R3R2 ATCAATTTAAAAAATTCTCACTCYCAAA 84
Myc-R4F1 TTTTTATWATTGGATTTGGGGWTAAA 85
Myc-R4F2 TKKTWWTTAGTATTGAGAATGA 86
Myc-R4F3 TGTAAATTWATTTTGTAAGTTWGT 87
Myc-R4F4 88




Strep-Rl F2 TAGRAGGGTAAATTGARGAGTTTA 97 Strep-R1 F3
TKATTTGGGAARRTWRGT TAAAGAGA 98 Strep-R1 R1

wa eV IBIACT TAACCTCACATCAT 99 Strep-R1 R2

ATAATTTCAAATCTACAWCMAAAT 160 Strep- R2F1
RATKTATTGGAGGATTGAATTAGGG 101 Strep- R2F2
ATGTTGAAAAGTGITTGGATGAT 102 Strep- RZ2R1
TCTAAAATYAATAAWCCAAAATAAMCCCCTC 103 Strep- R2R2

PCT/AU2005/001840

C 104 Strep-R3F1

TTGGTTAGGTTGAAGTTTAGGTAATATTGAA

|Staph-R2F2

Al YHA yy
2GR PP A TP RR BAGTA. 105 i1 ep- R3F2 SEQID NO
ep- R3R1
M YMEW%@%?%?WM Acko 89
MTCA éﬁﬁ%p&% N ¢g Fl
Myt- AT 90
EG%E TGATG @ﬁ? GA_109 taph-Rl F2
- IMRLRBE] GATAT Wﬂ@%&ﬁhdﬁ@mmﬁh Rl Rl 91
YTHTTACCTTCTYTAATYC 111 St anh R1
WAATT\ %TWE%T&@PNT@%MT 92
TTGATGTAAGGITAAGTIAGT 113 St aph- R2E2
Myd-8ERTAGGT T @QA@@E?A@?WW‘HAM?MT 058393 93
PCT/ AU2005/.001840 41 23S Priners Qgﬁllnnr‘g 5. "2"85('\\F
MV(DRNQZ 115 ASAAMT@\AACCCAACTCACATATCT 94
GATTTATGTTEAAAAGTGAGTFCEATFGAATFGA —Staph-R2RL
MEERSRBTCT AAMA‘AZ@AAMW ORATTOAAT G:IIBCC$M|MAR3 F1 95
- —EAAGTTFGTFEAT FGI T FECATA - F+—Staph-R3F2 :
SrNCERETGT TGﬁA@VA(V@GTGMGQ&(\TWTGABRACSB%G R3R1 96
TACAMIFrCEAAYMACACACT FCACCTATECTA 119 —St ap T=R3R2
SWWATMM$BA®QW&B@W@T§M R4 Fl 97
AGCGAGTGGTTAGT TT T TGTGAAGT TA 121 Staph-—R4F1—
SNQ&RAE&AAMM@W@M@RMBGTS’ 2 98
TAACACTATCTCCCA T I23 Table 2 sets out
S%%RéRl al p?pﬁ@FTgéﬁE@ﬁé@@q&?@AT@%ﬂpl i fying 99
| Tied codi ng gene
nﬁé Al | g %@ F&éﬁ’#@&&ﬁﬁéﬁb@%@} aureus (SA), 100
[ O0CO [ ratia marscesen
' St(@\'/%%ﬁsch %#@Hﬁ‘gﬁ'ggp:p%*g%TTgébgﬁ sinia Tot
sEQLRORS Ol T Th e ATEE R AT SPHASAPER ET 1 @l Typing) 449
Strep-R2R1 TCTAAAATYAATAAWCCAAAATAAMCCCCTC 103
Strep-R2R2 ACTACCAAYHATAWHTCATTAAC 104
Strep-R3F1 AGGTTGAKATTTTTGTATTAGAGTA 105
Strep-R3F2 RWAGTGATGGAGGGATGTAGTAGGTTAAT 106
Strep-R3R1 CTTTTCTYAACAATATAACATCACT 107
Strep-R3R2 CTCTCAMTCACCTAAAACTACTCA 108
Staph-R1F1 AGAAGTTGATGAAGGATGTTATTAATGA 109
Staph-R1F2 GTTATTGATATGTGAATWTATAGTATRTT 110
Staph-RTR1  |CAAAAYTHTTACCTTCTYTAATYC 111
Staph-R1R2 CAACAAAATTYCACATACTCCAT 112
_
Staph-R2F1 GATTTGATGTAAGGTTAAGTAGT 113
=

114




Table 2 Bacterial priner sequences used in anplifying
sinplified DNA fromthe recA protein coding gene RecA
wEp@eiofs3e3 Sequence SEQ I D NO A-SA-F1 PCT/AU2005/001840

TAGGTTGTTGAGITTTAATTATA 1241 A- SA-F2
GAAGTATAAAGTAATGGTGEGGTG 125 A-SA-R1
TACAATATCAACTACACCACTTCTAACAAAT 126 A-SA-R2
TAATAAAAATAACAATTATATTT 127 A- SE-F1

ZWMTEI RSB An 196 a s e (2 | SEQIDNO
ATATEEATTT
S?A@%?mw%%ﬁ%@&ﬁ?ﬁ%@ Tep | 18
! %@LI I
Stp 005/@@?ﬁi¥%§%eé§%§gg:l LC Seouenmn SEQ_| n1|1\?1

ST CAOMIMCTAMCIGHTACHIGERTASS A SMFE 117
@\ ATTAGI IAI (JIIAIIIGATATTGTT 134  A-SMR1

CAA
S KT@R@T@@\AG@ SPAR2 118
R A ARG ARG TATON TEIAN S |
TAAATA
s@éﬁﬁw gﬁ?ﬁﬁﬁ@a—m—méﬁéAﬁ@@TATCCTA 119
ATT ATTIGIGITT 138 A-EC-R1
S%ﬁT TCTAGRGAGGANMGAC ABINAGTEEAR2 - 120
CTACTTCAAATTACCC 140 A-YE-F1
S’E@%FC@@HTTTCW@@TK@TIIIGTS%W 121
TITTGATATTGTATTGGEEEEIG 142 —A-YE-F3
TRAFT AATIGEABEGTABRARVABGAREA CARGE- R1 122
s TACTCTACATCAATAAAA 144 Fable——shows—the—bacteriat
SeipghaR4F B equ mmmToﬁmCAf{WM%Tsul fite. 123

ngnllfnorl

DNA—H-om-the 23S ribosomat—RNAgene(s)
usi ng mul tiple alignnments to generate optinal pri nmers

for the detection of G ampositive (denot ed

G amTableeysats Vet farsiisl BIMRESpAUCReRS: derd apl 'ara|sém§ﬁed DNA

'fr%H rrécp}"‘p”(o‘?enﬁkéé%nggéhémﬁﬁﬂgfa nSRRCirbinGStapiBliaotimrawéus (SA),

oups 0 d
SO QA SR BesaAREser 1S (S e BTG E0! (EC) and

Y% ﬁnlg%n e%éo(ﬁ?% YES GHEIHiUY Backdial t ﬁng Kl ebsiel | a
Nei sseria spp (v ), Chl anydi a (CT),
I\/ycopl asma spp (I\/yc) Streptococcus .spp (Strep) and
St aphyl ococcus spp (Staph). The F and R sub
TOBH 2Bddters pll’ itbeseduendas weaddn amplifying snmpllfled DNA from the recA

protein cading gene

RecA Specific |Sequence SEQ ID NO
A-SA-F1 TAGGTTGTTGAGTTTTAATTATA 124
A-SA-F2 GAAGTATAAAGTAATGGTGGGGTG 125
A-SAR1 TACAATATCAACTACACCACTTCTAACAAAT 126
A-SA-R2 TAATAAAAATAACAATTATATTT 127
A-SE-F1 AAGGTTGTAGAGTATTAAGTATTTTAAG 128
A-SE-F2 GTTGATAATGTATTAGGGGTTGGA 129
A-SE-F3 ATATGGATTTGAAAGTTTAGGTAAGATG 130
A-SE-R1 TACTACTAAATCAACAACAACAATATCCACA 131
A-SE-R2 CTTAATACTTAAAACATTAATCT 132
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15

10 and reverse priners respectively. In addition,
where nore than one possible base is necessary at a

w@Rwe/03830x | eot i de position, the base degener acRCT/aUu2005/001840

given by the following code; N=A G TorC, D=A CGorT;
H=A, Tor C, B=G Tor C, V=G Aor C, K=G orT,; S=Cor G Y=Tor C;
R=Aor G MFAor C, andWsAor T. To reiterate, all prinmers
used in this invention are based on bisulfite

rfied uences. 15 Table 2 shows bactegg@alip NO
P%‘f'§ec5|%‘é%"§° used in anplifying bisulfite

[TT1ed FrakasTeedi ng géne 133
é al i grﬁ%{fmw(ﬁ@ﬁ&occw a-lr;ér)euq ($A),

, %ﬁ}ﬁy' 0C0g ﬁg‘rgi‘li&b@lgg\ﬁ‘?@rTAﬁﬁeﬁmec esenss4

ESChe d Yersinia

ocol it Gt s BBCARCTRTTTEPI Nng. WOI35
A%@2§1058393b§%ﬁ&/@-g@%5 5\01840 43 Fj gure 8 cho\vc the

ldf i cati Qﬁosm'%@;t@cm@cmcrmwm from the 136

genoim cal | v L fied 23S ribosonal gene regilons—of

ane
cYTruttos Ul

AG@BIPOSI T |\ e AR A ERRGTRETEAMGRr i 2, Wi th

appropri at el y Sl zed :-'lrrnJ_l cons bhei Ag deteeted—a

hanal
cottTtU ag oAadltus

ofcgeci fi CT@TQ*TWAWG@WAGS‘@WTT el ect rophor dsi s. 138

e arrow iindi cates the expecte od Af 4 1o

L 6—S+HZ2e—061 e dai }JI I COITIS

ALEERH Ve t OlCAATGITCT AT TACAGEARGASAQIN [ n the Mar k23S

lane, (M Ising—priwers—speecife—for—Gam negative
rbecireria r eMwIASFTmmdSTAEﬂECAAQATHEC@CX G am negat i vé40

| anes 1 thrpugh6—(t patet)y—for—Escherichifa cof i
ANeEs=eri a gd’MrGTf(éhTeTTG(E'é@éA@INTEGJﬂé'&an ae, My axeM‘ict
- cat-arrhatH-s+—Pseudorpnas—aer éu nosa and Prot eus

AEGFEr i s. UJTﬁ'g%TATéF@TAsTﬁ'&ﬁ BT r G am posilti ve 142

baectert+a—+eyeat-s—only bands 111 _the sj am posj tiv
A-¥BES, 7 th {E)@?g'ﬁT@fTiXLﬁ @Q%?G%B@fTéég Ent er ococcjés13

faecalis;—Sta ocoCcCcUsS_epid di's, Staphyl ocbccu
rYERE, Sta T%Q @E’b@AIW‘égP‘g‘A St r ept ococcus 144

pueununi ae and Streptococcus haenol yticus Figure 9
shows the anplification products obtained by PCR from

the ge m Cal l%/@@%agfﬁgﬁ prﬁ‘ﬁlerzsééueﬁ&gﬁﬁgﬁlm %Gﬁlﬁylhgmsgm%

desi 9 cons trom onl
sﬂﬁﬂlﬁleti\m\lb&@hﬂhe aBssipesoreal, RNA gemﬂsgumwln@be ghignggis to

%%grqte pg %Hegi;e F%g-g St@&%' fdf r5|¥1 &fsm(/e‘?%enoted Pos), and Gram

ISI ustr at

rﬁUg%ﬁ%l@%n@tfedamy) | leetegial r’ln baditen grimensdvege alsg&e@@@ﬁg fq{@pecmc
col |

%ﬁgtﬁoploé gfquaﬁ Kof %ﬂe&ﬂ%gqns' \ﬁ?lr aﬁaﬁé}plnhl}?dugp%&re% Afhe dreglr%natlons for
théé@ﬁadleﬁehl pamghgrb2ps beeaefolldve @pﬁem@m@oh qr@ﬁfl@@%eﬂal RRgumoniae
remal n n ci e t
% %laeeélallscp s(ﬁlg%s@ﬁﬁ@ygn'gfjfwa l'a@m‘é%g;g (MYc %Ee%t?ﬁ%c&:us spp
reBS:Bncf seiphyibeogasspp (3thply). Tdierfpand R@@b@gggn@mdﬁfﬁ[ to forward
oL e e B S8 e PR e e
SEJR 8§ aSB@Nehfnuc@btldmpmmttdmoth‘@I bﬁgy degengrpeisis igiMe8 Py tBe, following
the resenc onl
Bg-eﬁtég ;\@ A G o T = RIY ot 8 éaﬁetﬁorcv G,A0rC;K=G

orrheae and e absence of

9rnT asmlo i GaY EONoCT; ondaoat ol @: Man of C; ard WoF A i<l -f F@faiterate, all

Lﬁlrgg% u%eg I?nr gus mven%on are based on blsulflte simplified DNA sequences.

Table 2 shows bacterial primers sequences used in amplifying bisulfite simplified
DNA from the recA protein coding gene using alignments from Staphylococcus aureus
(SA), Staphylococcus epidermidis (SE), Serratia marscesens (SM). Escherichia coli (EC)

and Yersinia enterocolitica (YE) for unique bacterial typing.
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35

25 these 11 enpty | anes representing the remaining 11
species of bacteria used in the test. For analysis of
WO paeoss3oml m crobi al species, protein codi ng PENAT2081001840
al so be wused where appropHBate, with the proviso that
di fferent strains of mcroorgani smare not'
pol ymorphic for their presence/ absence of the gene
sequence in question. Figure 11- illustrates the use
of plrigwier&shawst the abwéficationpradeicts aptaieedby FCRdfoim theTgm\omlcally
su%? f%‘&%é‘ HleJSB af er‘eh%g@ﬂglof &p 'p831{|Ye£ %@41&%{% nﬁ%%tlge bacteria, with -

esence of the torre srze

ami@prlatt@y sigee Aowlidansrbeirgedatested as hgndsmfessedﬁ(t lengthugjy dgarose gel
i , f C The
el&?ﬂf'gﬁﬁ%r@% Tg\e?atﬁb%lgtr}%? ? ‘ﬂ%{é%%c%t thz?eS%fg@? smghcfons 6%8? ive to
stmdaﬁ@slged markare yraih thedMarkee femer 8W). JUsifg anmansgaeecuﬂc for Gram
7

e o T T

p@@ ofer Ea¢heyickiarepl, |N¢le$¢r12:§)©noﬁrbm Wédbsipta pnegrgonias, M@axella

A peci ?lg%%?ﬁ ’%@éﬁﬁg’?@c o%%%ﬁdfg(/oé%lfs \%ﬁréﬁ}l C g{}s Iisn@g‘%mer? gpecific for

Graaneesity/e b@ctealade\m,ls onle pardsein thengix Srapipdsitive toes, 7 through 12
j ' u n
(5548501 5 BT QML RO ST BY5ecl Lo AOR, SR Soccus
aurelyte Staphylecocayls xylosissSirenibcarsus pmumdﬁaamsndmz‘raptdcdczus
ha%HoZﬁ §o the specificity of the reaction. The 9 enpty
S representing 5 the 9 species of non

St aFF"@Ur@Q%ﬁG@E tl*@&rﬁ&fﬂ'cétl&*ﬁﬁgduas bb&irke ngdPCEFQ ﬂg@Rh%ﬁenomlcally

shows the anplification products obta

- Sirppiifieg @|?f§rﬂb@§<l3m9| gesierpyipPs eesigmy tp.dsmaﬁmphcg:@ﬁ éromegiily o Gram

ne%étni&oé&érfé?é&oﬁ%e Gh ftH|§ ekPhp IiE e(fgl/%g% %ln%%%gugé ' ﬁ‘ne specificity

l'ification product s t al ned

Ofgé%ﬁfﬁi) diapigp @PW&P‘P'P%@ iBustsated; hydbﬁﬁﬁﬁseg@eh@f gregficons in lanes 1

ands, Pébr@één'ﬁﬁé £ eorsid k Cprfe@lhvo%fareeQﬁ@%oéb%bnéeeef%phﬂcatlon
cons onIy in 10 l'anes 11 and 12, represen I ng
PrG i 0 5 VNSO Bea AdnougB 3 obene b mpty lanss

re;h@@élﬂin}j;tthéitéﬁ'nalﬂ_ H@ 1@@%@&@@0@5%@&@%5'"{ {reabdion product
in lanes 1 through 1 reveal the specificity of t he

r ea€iguen10 dheeethe Eonifgitvn PO LY GREIREE BY POR frdif tHDgenomically
@E d%é 'E? non I Streptococcal bacteria_used in the
SIpRILiEd 28P Jhpeoal dShE 9‘?%“%’?&3P”'T‘?"éa?lpf36‘ﬂcfﬂﬂ98\¥&”§ bacerial
gray, alen;edndnyTrRCEbédeﬂy of the @bﬁbrﬂw?éﬁrp \Ahtich lﬁl@fh%df)lb?ﬁlstlm%trated
0 ere ene o

oy 45 B et P Bri s  [arestyinG TeisSernotmardeac, and

the{ alssenved) art ampﬁ&;endsn pﬂmeu@tam [heON ak wgmb If;@gmlnég QMrolidte 12,
n roun owe

f b

thdsg o) o R P B Qs RS 3@%% affbagr%ua.u@smn the test.
t hr

spet?rpalerc?:alh{%'/s %}P &ﬁﬂgua' HE?R%@P%R?&'G& rﬁ&%’? Qé r(‘)ft’ g%nep%cfaﬁtalso be

usedehenerappedpriaten aith ghey proeis o dizat dﬁfﬁemﬁtgtra?e ;d>|fq hfbrzg%rggglgmnare not
t t 0 I

poRBletEtoP Inei oo f ARAAS T B GRS au s BB st “onl o

one IB@r%t £ |'||@4tra?@set%%§? o br%ér% t&ﬁ\etstglaoc\(@r aﬁjﬁeé:%{:t R Goii. The

Wp i’cons usin TErS T arget
specificity of the ampllcon is lllustrated by the presence of the correctly sized amplicon in

lane 1 and its absence from the remaining lanes 2 through 12, representing other 11

species of bacteria.

The data of Figure 12 further illustrate the specificity of primers that reveal the

. membership of a larger bacterial group, such as Staphylococci. The amplification

products obtained by PCR from the genomically simplified 23S ribosomal gene regions
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genom cally sinplified 23S ri bosomal genes of
Chl anydi a PCR reactions were carried out in duplicate
wale@oesssvhe | ow anounts of starting DNA. Lane PomiA®2005/001840
was DNA 25 extracted from the urine of a known
negati ve individual. The presence of a band in any of
the duplicates was considered a positive reaction for
the presence of Chlanydia DNA. Figure 16 shows the
uging pinerswpeeifit falStsgyloence refeal ampRBsrontyds tamek 8RBlAand 10,

rSRgring SapyfeodS PobBFioRy Pl VTGS ofinks sod St fococous
xy@ysiasTmesbdeace oba:eampttftdaacredrodutmnlldmmmbmugBU B$ g/en as from

nucl eot | uen
afdn 4T AP e etebld e sRHCIE oL LirBERTor De Shrbal 4Bk Sapresonting
thel Igdecles @i hoo Btaphiglececdabbadtédiaustadah itheeteptur poses al |
cyt osi nes have been replaced with thym nes. In
summfeigyre 1Srabhobissig aimplficatieapredudislabiaingd b REBIHioa the genomically

surc‘n%'ﬂﬁecoefz'»s %@&BH@"‘BMJ te %nstﬂél {égpéﬂ?é?g Qb&ﬁ'ﬁd! f%Sr §{r5%§h%({ég|§€oacteria.

nucleo es or no
Th@ ad@hm@tmg@ﬂos@wwnmmymaomm&monmlm gioiplibed 23S
. i \ t i r
bR ERIR RB RS SHedi BB Ao BRE ARl amplicons only i
labes tthand § Amebeesentng ﬁmﬂnccmlcumpwmm@am@Bz‘r@wtomccus

con{> dus. $ aﬁg?ne erd?%haarﬁ'\ppfﬁﬂgétf %&Uc@ln ia0ey ‘ﬁ g&g;g\rehn(f‘%veal the

m nat e resen I nvention
spiifivily OF the eeadtion. Ahesalt0 emntydangs repfeisening thedOtseesigs of non

Sgg@g[gfs&a, replae aqjse? n‘?trf"el F&I cally relevant virus. The

i'on of single celled eukaryotic m croorgani sns

suchrigae tuhgovweasd a%%&%@ﬁ%@&s%f&ﬁﬁ’é@bﬁiﬁCRrﬁdﬂ § protein
relatives is a sinple extension of th

codipg pensasiryn Hiq gencyderiiyisinrldigd seien @fotme (E@EA g@wpf Sdgoftmcoccus

e&lgef?ﬁ/dlgfg(%nre'é?oﬁ'ﬂmo pakd@hefad) r‘ébre%%nﬁlh@‘@@sry Bl&tRhplicons from
codi ng sequences that- are specif or a i'ven

thedisetirend, (wrgp@ébawraé\drﬁeé@n%@wam(lowrer B rAmficatigns. The

aBcB ofShbERhs |rm%lnb§ athe0gh ?far{db‘@trﬁ'&k%ci’é SHbWBHE lsBBRificity of the
according to the present invention are also

MethsiangrAmPheRiZeS terRo i AT PP BSCdEgansE 2 Re diizgdin particular

ciR@INRItEhBE R RN thel8EPEsdin PR N itkEgE®Ime, to achieve
anplification, readouts can be engaged via any

d%@‘l‘ﬂﬁb‘?ﬁloﬁﬁwr@rﬁﬁﬁﬁrphsl@% art. Wth the cur rent
Sgpg %L;Fc’e( m or ea%egcgta\éro et egtl " g\gész)tegfg prlmers targeltlgg the

g@fhcﬁﬁlﬁélly%ﬁ;blﬁﬁﬁ ZGSI rlb@sdaﬁawmoc @hlamyalarmbR‘ ﬂe@dhdﬂé%vere carried
omi_c

S|ncethe i sul fi treatne S the
SN R TR R AR AR R S e SR
eRF @8t fFarh tHeoulie drestredinargaiivey inaividaxis "Mﬂlet;he@ncé wehlband in any
eat U

er. of detectors (
Oﬁtﬁe C BRIl Wesecars B Rt o Pagohdobe Gio8s obgemia DNA.
|ff rent m,cr oor gne te

ot HoBP IR EuIEE AR PRIt e 24 65%omal Rna gene

fr@ma’g rvali land ﬂh@tsemte sequphed ftargenasid dimplifichtiorh evievafop ddstrative
ons of the tector platform

PipaRR Sfisies i beeh S T s ARV EReSs Snal |

m Crﬁaurfaal)‘? s 8quhgﬁ6r?r‘?atl nucleotide sequence of the recA gene from E. coli
and the same sequence after genomic simplificatior{, where for illustrative purposes all
cytosines have been replaced with thymines.

In summary, the bisulfite-treated DNA from microbial sources, when amplified

using genomically simplified primers, be they oligonucleotides or modified nucleic acids
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1000 or so different high I evel bacterial categories.

The positives fromsuch a test could then be
we@r@b0s43exl usi ng anot her array, sinply contai NPETAU2005/001840

representatives of those gHdups that were positive in

the initial test. 25 It will be appreciated by persons

skilled in the art that nunerous variations and/or

nodi fications may be made to the invention as shown in
sudheassipésiprovidecam gasurpatsed datectiousysierp denfindipgfrieraorganisms of
a@ﬁﬂgﬁéwtgi@ea;%t i n%oécF {hae é;ﬂ%?@%kﬂﬁhrﬁ%} %]{ng%gmétcﬂﬁﬁ&r dtRbther
exjanag ﬁi@n@@ envlrammemtebmssswb gs|doptaniaated waterd Thagresent

et I

(Qfﬁt ol ! b%@n R@Quov}g %QQ %r%ﬁg ?’?ngf%T g@%g%ﬁoggﬂeﬁélospeé@s and for
a mlmmﬂmr@le\@r@ Nows Bhe d¢t@¢fw@| caflsmgiﬁ:q:@led eglsarylotic microorganisms such
ol EHelS! SitoniohBicb ol Bled T 72 SRS FSrie pEbeidf bfine
medody dit req'elrem siniddyi ganomigcsasiuener sekrcem duengs theyidry aBEﬁerlbosomal

[

SSlenKES bLE> FAhD BBl S cRg B e B ST g pyon species
tyaei sirairpor Mul@nhen prdymerpbismdi ng to cI aim 1 conprising

converting mcrobial RNA to DNA prior to treating the

mi cr biF BacteEh sarlicationsuites detgetion, Syﬂ?rrgaccmnsm lﬁe@resent

m@&ﬂ%‘hcﬂré‘glsb%ﬁb@ér{f‘ isenRe bﬁr‘uﬂﬂeé HERLbEYiNdEiPRAIn HANA been
derivative RNA nolecul e then converting

d@rn@nslj@tqcbla%mg@cﬁmr apPiftsAtieT repdoipRanke engRacAyipEEY e.
mibtholBRgIRAOSE irake @Fdivigh {he c@ﬂ}énl‘@rﬁpfﬁ&s%rﬁﬂnmﬁoa}raty%e?ectlon

wherein the mcrobial genone or nucleic acid
SYSHRMBS 1908 VYW?JH%'@GKO d@ﬁ@ﬁt%far@maé@rdangﬁaeftf@&cr%wamsm@u%ng

g&&ﬁcal@%‘%&ﬁ@@@NA dincs e &Qﬂﬁ@&l@atn%nt $eA@LE tlfeeéénomm complexity
ani sm he net hod according to any one cl ai ns

it Rl IaNa e FOrE 6% PBICED or@@ﬂ'éﬂeé toP® teied 8p EERREYS With a

sh8listPuRbEESr ddisdtbiar(Rlafirgs)encodi ng nucl ei ¢ aci d,
non-protein encoding nucleic acid, ribosomal gene

regi BRs eQémﬁTerﬁiicy@él%/ Wdis 1 Uegdoeusn@été@d: @EE 20000 or so

ani sns. The nethod, accordin claimb5

LIS RuS e s S tegb e P T anaT ity b ot Pl B adequate

[ elelenty u@tbeﬁoramdtfdraﬁae fit Vﬁﬁ&hbﬂ swamgécﬁ by ehy«ichl &mkaﬂcmtdf the
Cr oor e net hod. a n toa
odbSPR RIS, it arons s igr; Semal Ao RiRa R detect
1000 ordondifer8nt thjleIenéIthtériaCcmégbrl@g. The poyitiodrerah sod:hia st could
thentbe evaluaFed us?n thea agent '§ SF' et ed Jrom i
g anothet array, simply containing representatives of those groups

that were positive in the initial test.

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The
present embodiments are, therefore, to be considered in all respects as illustrative and

not restrictive.
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25 bisulfite, acetate or citrate. 9. The nethod
according to claim8 wherein the agent is sodium

whe®alofssve. 10. The net hod accordi ng to any oneCDAU2005/001840
claims 1 to 9 wherein the agent nodifies an cytosine
to a uracil in each strand of conplenentary doubl e
stranded m crobial genomc DNA form ng two derivative
but non-conpl enentary microbial nucleic acid 30
C@i@_cul es. 11. The nethod according to any one of
cfarns 1 to 10 wherein the derivative m crobi al
1NUChtodas éﬂmbmaﬁorﬁ 804 AfRoBiQl oM Hhicidbiaf M QS 581%
conpared with the corresponding, untreat eg m cr obi al
géRBIESHE: nucl ei ¢ acid. WD 2006/ 058393

PCT/ %&9@%1@%&4 ené’nze é?—nucTé]@ aB‘@t\Ahmdar?:%‘e?ﬁ fi=p Hwob%eé‘?%osine to

one of clains o) wherein the si ied formo
t AR derivieliys mlcr@ﬁéﬁlmle&a%@né. c aci d has a reduced

t ot abmprYiRG thePdefAtiRS teShiSITRRIESd W SrBaddea stmpllfled form of the
correspondl ng untreated m crobial genone or nuclelc

’aé‘i"@ro bipbgentee ARRYRRIC aéldor di ng to any one of claims 1
erein @he d rivative microbial 5 nucleic acid

2 ity PhAFSPr B 5§988ri{oRk RS TN MICERRIH FRNA fagNA prior
t hy redtthg(the nadrdbialgeronte ¢lhucitladids substantially the

sane total nunber of bases as the correspondi ng
3.uiftheendthod atardibg & clgient n@mpnﬂsnmgméﬁir@ raicidibial RNA t'BTWeId a

C RENEB A oMyl S bomaing tof sfiARvg S i & enlative

nikNAenolezaled i s conprised substantially of bases
adenine (A), 10 guanine (G and thymne (T). 15. The
4.mdihR daethet asadi digg taarmrgnexafelaihs dltaBivetein thel dhiomisalejenome or

amklbfc'a%ﬁat F%Bta'lr'ﬁadqﬂ{rﬁgﬁgge Q/HE Q/YrOI n%%%p Jrﬁ%ﬁ LEE %@% protozoan,

suc nmerase chai n° react’ iSOt H
aﬁpir¢¢hae@t pbﬁnglercekkpg}aalsrrarrpl i f | cat i on. 16 A rret hod
for producing a mcrobial-specific nucleic acid

5. ﬁhé@&t@%wﬁrm Wganylcs\etqf@ imad ta4adeptie thoomicsehialiggnome or
MnGEIRRIld i8 %él‘et‘t%@ fr@h‘ﬁp:‘@tén‘? eﬁébdﬂ’ggeﬁl}clélé@&d R 5:10%?11 encoding

CytOSI ne to formderivative mcrobial nuclelc
aRHcigigscids Jperpmal Jpeatagigneal PeTkarResHuTSINgR ps:/lt@d eukaryotlc

MhGéeBigahisidcl eic acid to forma sinplified nucleic
acid nol ecul e having a reduced total number of

6.CThoFhales] SRBRAED oMifts WhereirCE HBEHHINS i R8e VadibiRAERM 6S or 23S
erein the sinplified nucleic

I
g]mcérgg@%ﬂfs? égﬂqégl%%ﬁgdrégma'eﬁﬁ&%?l&a@aﬂe NAEPQEIRAISMS.
or a,. m r oor anls ntsm

7. 297 ol onabl BLPEI G Y PTG i 5 T i copk Mosnes

nuomethyéed godirse. sel ect ed from phage, virus, viroid,
bacterium fungus, alga, protozoan, spirochaete, or
8. sTheImetiasl accorstingaiioi aamyone of claims 1 to 7 wherein the agent is selected from

bisulfite, acetate or citrate.
9. The method according to claim 8 wherein the agent is sodium bisulfite.

10. The method according to any one of claims 1 to 9 wherein the agent maodifies an
cytosine to a uracil in each strand of complementary double stranded microbial
genomic DNA forming two derivative but non-complementary microbial nucleic acid

molecules.

11. The method according to any one of claims 1 to 10 wherein the derivative microbial
nucleic acid has a reduced total number of cytosines compared with the

corresponding untreated microbial genome or nucleic acid.
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25 18. The nmethod according to claim16 or 17 wherein
the mcrobial genone or nucleic acid is selected from
w@e@boss39encodi ng nucl ei ¢ aci d, non-protei n eneOTATZN05/001840
nucleic acid, ribosomal gdhe regions of prokaryotes
or single celled eukaryotic mcroorganisns. 19. The
met hod according to claim18 wherein the ribosomal
ene regions are 16S or 30 23S in prokaryotes and 18S
rThegeethed acengding deameeneceficaipetlite Tiiviesein demsigkfiedigrm of the

Tt?ﬁ%c%%tah?ﬁﬂ&ﬁé’ 8f rq.'lc,r@c E(f:]d A8Y aQ85uH tﬁa@h gﬁbér%f E?tﬁ%lﬂe%ompared

wher ei n |1 es unmet h Yy ate cytos
200@/tb§sgwnoc¢nwztye@ﬁ@mmblal genarie omiislaieagidd
according to any one of clainms 16 to 20 wherein. the
13 déwtmethog éPCé%E‘i“@a to aMoPRePAAIMS 10 Tgviiespin thy derjvefivg icrobial
2%%&%&%&&5&%@9%&@& b@séé' RleRind kAYRERNBE Gh@hﬁﬁiﬁé‘h) and

i's SOdI um bi sul he net hod according t

ny
OB L3 i e 36pSta5tioly (RGPaIe ol B PRCalitPBR s e Golresponding

Cajnfre8dd niicrobial §anciy ostlided®b@dmeans such as
pol ynerase chain reaction (PCR), isothernal

14Mlel rhéthed beddrding tcsargmie @fmlﬁnm%notammmeraﬁ theTJﬂmpl‘midf@dn of the
accor |n to an%/ one of. amslg Bt | %B q
céWB'iq & deromeyat MHSIngei I‘FeC%'F?,’PS iSY S§Bt€é>’f’ agasaderige (A),
agjuenime (@ ahethydfne (The nmet hod according to claim 24
wherein the mcrobial-specific nucleic acid 10

130T lee miethodsacdetegttednppne pf deindi htp & Wbereut wnpllﬂbgimrrds carried

5 SREBY Fn b0 ol o Befier st Bachg e BPihma
t|am|aohf|cm|ohh<erm@ta&aetmhﬁdahgand to bind to the target

region; and neasuring binding of the detector |igand
8.0\ me@oddergepduaiy @ micrebigesrestictieleici®ipmelsenlesooiorising:

mcr Qgétﬁ\gcor it QRGHE 'cGntQMﬁg%Er ol GeMde@Nh%th%ﬁ\ agEiBthat modifies

net ho ng to c mhereln
mcyiosiedp faspedsrivhiivenmisrabial naelets amablaedul e is detected

by SEBBH%%;\ Iéeéé‘t gj%lFPcl)f'tlI}é g%%\)a%lge H&Qtﬂ&ﬁw&ﬂaﬁ’c é(%& %@#ohﬁ'a@mplmed

separ product according t
clnétlplﬁi%ld/\méleéwﬁ hew@g@nfgﬁwqddatal pumpeoefsrtosings compared with the

S %ﬁ&?ﬁcﬁ'\@ ifgWuntr@9ted! rﬁlﬁrto‘b%g Qe &é'a%daﬂl%l%ﬂ l%%tsﬁﬂrﬂméd nuﬁlelg acid

visuallsing one or nore S on a
aé@@wlm@cwdeaﬁwuaﬁ@ asfd sﬁqaen@e apseqf@ fszr?a Wisp@UANisMer

Slnﬁfp,lolofdaﬁgn{]{gﬁéel c acid nolecul e has substantially no
cyt osi nes The nmet hod according to claim 28

1MTRe@hdéthbd 8cdBr@ih® B @binS Pewhéief thE GhiBlobrfisth isiseleRedd! ffom
does not occur naturally in the mcroorganism 25 30

TREagR WU VH@@@P@W\%@‘”PJUHW 3is@. Bote0aN P TogNAele Ay Single cell
Waegiign.t he m crobi al -specific
18. The method according to claim 16 or 17 wherein the microbial genome or nucleic
acid is selected from protein encoding nucleic acid, non-protein encoding nucleic
acid, ribosomal gene regions of prokaryotes or single celled eukaryotic

microorganisms.

19. The method according to claim 18 wherein the ribosomal gene regions are 16S or
23S in prokaryotes and 18S or 28S in single celled eukaryotic microorganisms.

20. The method according to any one of claims 16 to 19 wherein the agent modifies

~unmethylated cytosine.
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nucl ei ¢ acid nol ecul e has a nucl ei c aci d sequence
i ndicative of a taxonomc |level of the m croorgani sm
W@ 2006/0b839312t hod according to claim30 wherei n PEIEAU2005/001840
taxonom c | evel of the m cr®organi sm includes famly,
genus, species, strain, type, or different popul ations
fromthe sane 30 or different geographic or benthic
%pulations. 32. A nmethod for producing a
Zﬁi dedsthod senordifg to anyodre of clading 1606 €0 wiheraio thar ageinhig:selected
0 | [ a ce froma mcroorgani sm form ng
B E\F&Qtee%%}ﬁe% %Fr%p% ! . 9

a sinp ormo e mcrobial DNA sequence by

2 FheYhdioP e cordiMPi PO Q’P&ﬁ&%d’ a@&’%ﬁgéé)@ Srﬂ iitd

convérsion of the mcrobia uence angi ng
2®ane @gthesiadcordmgtth ¥AY BRe ofdlbihd 18 thhﬁneqrb%rﬁpfh\‘lgéhon is carried

formof the mcrobial DNA conprises substanti al
b2/ nyisifiahle mensraueE aamlyw@ﬁer@alrawacw @&R)n@o@ermal

Maripiidatibn SHegrbl smplifckede aci d nol ecul e from the
sinplified formof the 5 microbial DNA. 33. The

24rdhh mbtmmmrmgg toOantyI @dnf%%nm@ 86 &b D3 Fltthef BOMBisHPN 1S
carri d out in.si| gFt hod accordl ng to

cl ai ?ﬁ %ﬁ'”@#h%@'%%?'esfpﬁc@@ HﬁF'F'ﬁa@ Pglere€of two or nore
ZSmTﬁE Qrpéﬂ%d %Ardﬁrggffée@ 15 % AL ﬁ%,% g Ig?mel‘(grpﬁlag?pq ggélucgﬁzeamd

nore sequen
rrmnleﬁulealsdstwmdfbw nucl eic acid nolecule. 10 35. A

m c r&g\{ ﬁlhg%ga;%g%c{t%ﬁﬁ%{f 85%3 | aC# d@é‘lﬁé 't:"og%J G% Otbrt%@oug BP @g?/microbial-'
36pe(USH'!L@felCt hed n&:ﬂettmltb aui:ajlomrrggsafme?my’m@rfer ik delertdrBigand to

ngqu?%%t%%e?péﬁrglaﬂ obes or priners to bind or

-speci fic nucleic acid nolecule
i n ameassringbindixgsayhe dBeddr lighndet kredafqet re}:dﬁdiretotdelt@:t tHee

: ni |
bR o the b PR Bl o R R B Lcpent eq of
26C OHeth&thH@ a&t?f'dm &EIQW Q@Whé{?m fHe Q@E@%I%E&iﬁg r‘ﬁfo?é?&t aliq

nucleic acid wt éent
f Blofculgds ﬁe@@iedéoyrﬁe@a ngan ﬁimﬂll@¢a§l0a®mﬂuct2@1cpwsuahdmgghe

PEdARLEd pARRR). € of allowing anplification of a desired
-mcrobial-specific nucleic acid nolecule to the

27denRé wrtHodeacabirflodaif %'\zﬂi&elﬁ%éjamﬁﬁfc%lﬁbrnﬂrog%t @erarated by
ggl ification reaction on the derivative mcrob
n

IEFEPRICERSIT PR ICteE PR Y V@Pwtﬁ'ngr PREPrinRE&eadaen @; geéand

or the presence .0 lified nuclelc aci d
260 DR hdfad oot ooy Al 18I0 af retsm e sTBRITRaEceic
naid eiotecalel thsnaubeutislly w@wm@sdet ection of the

desired
29. The method according to claim 28 wherein the microbial-specific nucleic acid

molecule does not occur naturally in the microorganism.

30. The method according to any one of claims 16 to 29 wherein the microbial-specific
nucleic acid molecule has a nucleic acid sequence indicative of a taxonomic level of

the microorganism.

31. The method according to claim 30 wherein the taxonomic level of the microorganism
includes family, genus, species, strain, type, or different populations from the same

or different geographic or benthic populations.

32. A method for producing a microbial- -specific nucleic acid molecule compnsmg
obtaining a DNA sequence from a microorganism;
forming a simpilified form of the microbial DNA sequence by carrying out a
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m crobi al -specific nucleic acid nolecule is indicative
of the presence of the mcroorganismin the sanple.
w@2006bss93ret hod according to clai m37 wherei n POBAU2005/001840
m croorganismis selected #om phage, virus, viroid,
bacterium fungus, alga, protozoan, spirochaete, or
single cell 30 organism 39. The nethod according to
claims 37 or 38 wherein the agent nodifies
. ueaedrsibaokiiie ntigtobibl BAA gedjueiiteebyretidmgthgesemhratiostetto thymine

a f. &l ai , I ehn.the agent i .
< tab ey e FAANER iy blnd PuctdBiafos, ORePHEY hubsfaptialy bases
2@0enios3ReRINPENHALRODS 881840 50 41'. The neghod B
accor gl b . rei.n_t. ent.is . sodi um.
o1 sl 7 4ta0 Bl Bl e b AR iy R ied form ofthe
cii¢rabiaBINAo 41 wherein anplification is carried out .
by any suitable neans such as pol ynerase chain
3% ﬁaem%fﬂpq FeoRyding toelaiay @wherginghe ooversion js earried gutan silico.
aqﬁlification.,5’43.,The met hod according to any one
3bfingimathed acrofdinarte ey &4 or Ihwherainl emelifiggiformsneditee or swre

akfcrdBbEBNAGehYendes @Ye HhBMed HBLHREIMRY of ﬁ%%@ﬁ%ﬁ@%ﬁlage

of binding to a region of the nucleic acid
aﬁama?fle&%? RgteinAtieast ene nil(FrﬁB'aFmeCtﬁﬁ@ualetcaqdamoleicglgnﬂ
bind.to the region;, and measuring binding of the
3% B Belb I Rpeliny (P S R M I Oaer a0 Ay R PO oaerciiatio any
t bee ofl@aiprse32etoa. of the nucleic acid nol ecule. 44. The
met hod according to any one of clains 37 to 43 wherein
36t Héserni ¢heeinethadiadcomivigeo wng nanecldieies vl dbeiapaibed @r

ap.: RN [ / uct and visualising.the ) ‘
’sgrp')@rg%ttg 85ngifgor @%"W@' microbial-specific nucleic gcu% molecule in a test or
assay.

37. A method for detecting the presence of a microorganism in a sample comprising:

obtaining microbial DNA from a sample suspected of containing the
microorganism;

treating the microbial nucleic acid with an agent that modifies cytosine to form
derivative microbial nucleic acid; .

providing primers capable of allowing amplification of a desired microbial-specific
nucleic acid molecule to the derivative microbial nucleic acid; ‘

carrying-out an amplification reaction on the derivative microbial nucleic acid to
form a simplified nucleic acid; and '

assaying for the presence of an amplified nucleic acid product containing the
desired micropial-specific nucleic acid molecule, wherein detection of the desired
microbial-specific nucleic acid molecule is indicative of the presence of the

microorganism in the sample.

38. The method according to claim 37 wherein the microorganism is selected from
phage, virus, viroid, bacterium, fungus, alga, protozoan, spirochaete, or single cell

organism.

39. The method according to claims 37 or 38 wherein the agent modifies unmethylated

cytosine. -

40. The method according to any one of claims 37 to 39 wherein the agent is selected

from bisulfite, acetate or citrate.
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41. The method according to claim 40 wherein the agent is sodium bisulfite.

42. The method according to any one of claims 37 to 41 wherein amplification is carried
out by any suitable means such as polymerase chain reaction (PCR), isothermal

amplification, or signal amplification.

43. The method according to any one of claims 37 to 42 wherein the nucleic acid
molecules are detected by: " 4

providing a detector ligand capable of binding to a region of the nucleic acid

molecule and allowing sufficient time for the detector ligand to bind to the region; and

measuring binding of the detector ligand to the nucleic acid molecule to detect the

presence of the nucleic acid molecule.

44. The method according to any one of claims 37 to 43 wherein the nucleic acid
molecules are detected by separating an amplification product and visualising the
separated product.



