METHODS FOR S| MPLI FYI NG M CROBI AL NUCLEI C ACI DS BY CHEM CAL MODI FI CATI ON OF
CYTOSI NES Technical Field The invention relates to nucleic acid detection
assays f owothe/degsecti on of m croorgani snms. The inventi eaTaRO®ISEEES tO
nmet hods for chem cal treatnment of nucleic acids to. reduce the conplexity
of m crobial genonmes conmbined with the use of specific |igands for

m cr obi al detection. Background Art A nunber of procedures are presently
avail abl e for the detection of specifik-nucleic acid nolecul es. These
procedures typically depend on sequence-dependent hybridi sati on between the
target nucleic acid and nucleic acid probes which may range in length from
short ol igonucl eotides (20 bases or less) to sequences of nmany kil obases
(kb). The nost wi dely used nethod for anplification of specific sequences
fromw thin a popul ati.on of nucleic acid sequences is that of. pol ynerase
chain reaction (PCR) (B IS ds. PCR Primer: A
Laborat ory Manual . Col ?@@M?%Wess, %ilgglpnl\/ﬁhv/\l/eNY) In this
anplification nethod, oligonucleotides, generally 20 to 30 nucleotides in

| ength on conpl enentary DNA strands and at either end of the region to be
anpli?ied, are used to prinme DNA synthesis on denatured single-stranded

DNA.  Sucp&figicNericdres: Rlvettfat uration, primer hybridisation and DNA strand
synthesrs—UéTﬁg—T%éTﬁﬁ§r§5F§‘DNA pol ynerases al |l ows exponenti al

anplification of the sequences between the prinmers. RNA sequences can be

lifi by first ' [ I t d
compl emhig kiR RBRAr e B B ER i POREN RP2E,  on” (SO - i nce

t hen, a nunber of other isothermal anplification technol ogi es have been

descri bed including Transcription Mediated Anplification (TMA) and Nucl eic
Acid1@edﬁﬁﬁéﬁmaéﬁéaﬁdﬁﬂﬂﬁﬂﬂcation (NASBA) that use an RNA pol ynerase to
copy RNA sequences but not correspondi ng genom c DNA (CGuatelli JC,

Wiitfield KM Kwoh DY, Barringer KJ, Richmann DD and G ngeras TR
| sot her nial recient Vimesp peoplei hixeabeamefconseidusi of abe dacabh benefits joé nisgning

reacti on_ nodel e fte etroviral replication, PNAS 87: 1874-187 :990) :
Ki evits them ﬁesgé’%éﬁe%, Et\/‘éﬁloéfl}:“ilﬁuﬁl %E) PEANE KR (CREY RO racW%{%M%Oi%rtlgfz%%lgte %—|
Mal ek L, pSaoknanay Ro. Lanster bobiSBApicany hptrik @ntesmihe labelvbéarmgntel ei c

acid anplification optimzed for the diagnosis of H. V-1 infection. J Virol
Met hofls. maedictDer's t38¢Byrke o geymplexr Ade [Bpels mavedlse detinds ARPT tfeHRTHRes

i ncl ude Rol li i.rcle Anmplificati I el o¥

ext ends %SWF% 19%? tsglifhee : ((i)ucé’ S?i‘t:fr1 gg gﬁ%e%l%w%we(cg%@%gﬁg&%ﬁ%%%?ﬁllgoI l'ing
repl i catp@mle OHoskR0d theilnedlesn bRNAS a8 othkd 4drmiktetpack 8964 forRasriokiaitems,
Amplification (RAN%Tthat uses a circul.ar probe for t%rggh]d$tectﬁon thang
W Cohendopet ggneralyt miakpifar prterestigpepdingip, Merepaiclarly; fabels ypisally 0aiye " py
Det ect i ol i t j e h@denkdcati on anplification
ot hod: el Etp AR ek LA O R Ry B o0 D) 128 3. )
and @ore recently, Helicase-Dependent isotherrmal DNA anplification (HDA)

that uses.a_heljcase enzyne to unwind the DNA str | .

(Vi ncentﬁM degiralle 1R ONEoRE el%lainbeg@@-t%@f)ee?fd@me ?fg%lf %ggéneébﬁwgr%ﬁcpﬁ%gt i on.
EMBO Repor £ 804t AY0ide a(Beful MecrBBre) Recently, isothermal nethods of DNA
anplification have been described (Wil ker GI, Little MC, Nadeau JG and
Shank D. Isothermal in vitro anplification of DNA by a restriction

enzyme/ al ase system PNAS 89: 392-396 (1992). Traditiona
anplificgﬁﬁﬁﬁgéggﬁ%ﬁaﬁgs—Tely on continuing cycles of denaturation and
renapgration of the target nol ecules at each cycle of the anplification
reaction. Heat treatnent of DNA results.in a certain degr she

t e o ring of
DNA ol eluaceardangp witivess asngst 0§ thei piesenh jvenien B€Tq 1f RIAY F@d%aﬁ e3P g T PNA
froma sgall 0t @Eﬁ i trOsY &1 dritfX itddafhdrei] ar |y
in casesﬂB gﬁapﬁgﬁ%ﬁbﬁ?g?%P§§g{y H%;§ﬁ¥%?§§§%?gggggfﬂﬁysuch.as in_tissue
sect i onswherainad fecassbll eek®narfchnamtérgretipbial sifaek @f the packagiogts pppedd? hg
cycle coul d furiher dana&géﬁhe DNA and result in loss of anplification
si gnal s. [pY pRRitEsCeRE T Fo not rely on the continuing denaturation of
the ggnpl ate DNA to produce single stranded nol ecules to serve as tenplates
fromfurther anplification, but on enzymatic nicking of DNA nol ecul es by
speci f i cPreésthly.ahe packegihgrisi gtreaglydublan const ant t enper at ur e. The techni que
termed Strand Displacenent Anplification (SDA) relies on the ability of
certain restriction enzynes to nick the unnodified strand of hem -nodified
DNA and the ability of a 5 -3" exonucl ease-deficient polynerase to extend
and di spl ace the downstream strand. . Exponential anplification is then
achi eved by coupling sense and anti sense reactions in which strand
di spl acenent fromthe sense reaction serves as a tenplate for the antisense
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98: 12990-12995 (2001), N.BstNBlI (Mdrgan RD, Calvet C, Deneter M Agra R
Kong H Characterization of the specific DNA nicking activity of
restrictiwo 2emdomsscl ease . N.BstNBI. Biol Chem 2000 NowC3AI20050p1845123-5.)
and Myl (Besnier CE, Kong H Converting Myl endonuclease into a nicking
enzynme by changing its oligonerization state. EVMBO Rep. 2001 Sep;
2(9):782-6. Epub 2001 Aug 23). The use of such enzynmes would thus sinplify
the SDA procedure. In addition, SDA hak been inproved by the use of a
conbi nati on of a heat stable restriction enzyne (Aval) and Heat stable
Exo- pol ynerase (Bst pol ynerase). This conbination has been shown to
increase anplification efficiency of the reaction froma 108 fold
anplification to 1010 fold anplification so that it is possible, using this
t echni qlseteradly, Hee booplet 5 CBAEFHOf uni que singl e copy nol ecul es. The
resultant anplification factor using the heat stable pol ynerase/enzyne
conmbination is in the order of 109 (MIla M A, Spears P. A, Pearson R
E. and Malakerrdface Tithusetiot asgvet Gt praseitonveBtiy teraisarogdadrscisagng for
Pol ynerase in Strand D spl.acement Anplification Biot j 7:.24: 392-
396).° T g(%ﬁde?r Qlllqﬂ( G § n@?rclgeﬁﬁ\‘lﬂg al%%?gl ?ﬁka@getdi {c()))ns cgc%gﬁgtr}lgg&l?%q%?%ent e
initial .tﬁ@ﬂéﬁ# %MF@‘Q%SE&%ﬂI?E&u%oH?|aﬁ@u|h©11t)€r becpteiatteetingintosaido t he
of anpli

initiation np ication. Tn addition, anplification is only initiated
once f r dobdachodys theirengpeaelsrieingRutapieidite saceiyes eseaiiherele P8P EE " nucl ei c-
acid is nost commonly separated on the basis of size by gel electrophoresis
and transferred to a solid support prior to hybridisation with a probe
conpl ememtREablY, ahd Bkl igemagaguence (Southern and Northern blotting). The
probe may be a natural nucleic acid or anal ogue such as peptide nucleic

aci dIQPNA) or |ocked nucleic acid (LNA) or intercalating nucleic acid

(1 NA). . Tﬂ%c@érﬁ?r%e%ﬂx Qﬁ)tlgérragﬁstclt ¥f {lﬁgﬁésleﬁﬁn(fﬁﬁio‘ﬁ‘théie 32Phoviied apuckagih g €at
detection procedure nmay be used. Indirect procedures usually rely on

i ncor porafe@noi dtink tifes, peibpadhging" being adapted i sever ispdotoodi Yokite HFM and

the probe is then. detected.by. ns_sugh _as en -], nked substrate
conversﬂgﬁfﬁbV@ﬁ@%@ﬁﬁﬁ?ﬂ%@@ﬁ%@@ﬁﬁ?s%ﬁ%ﬁﬁ%ﬁgﬁﬁfﬁﬁgﬁﬁéT direct detection of

nucleic acid that has been used widely is "sandwi ch" hybridisation. In this

met hod, a capture probe is coupled to a solid 'support _and the .target
nucl & ¢ Brsfadably.rthe dooklebis, caugledyisrthelogtsy Pﬁﬁl@h?f%lrﬁé“@% HE%&% ?g%ﬁs%&ﬁld
target nucleic acid is washed away and the bound nucleic acid is detected
using a %E@Eﬁﬁ'probe that hybridises to the target sequences. Detection may
use direct or indirect nethods as outlined above. Exanpl es of such nethods

i nclude the "branched DNA' signal detection syst n. ex es

t he sandbicEsiatlyHihe gRyeePOHCHEH @it5Ee C?‘ieéﬁ?ful?le%?%glﬁ O%Fr B e%ﬁaspﬁ‘?éel\ﬁﬁl eic
Aci ds Sygp. - r il 3 186 PukdNgovar 83 dshiatsetsresheboblde aci d
hybri di sﬂgltgipggﬁ%r%gzé?drlg%toa%g%cggﬁ %c%@%)éfa ?\Sucl ei ¢ acid sequences is that of DNA
m cr oar réygsbei®@00.2, Nature Cenetics, 32, [Supplenent]; 2004, Cope, L.M, et
al., Bioinformatics, 20, 323-331; 2004, Kendall, S.L., et al., Trends in

M crobi ol ogy, 12, 537-544). In this process, individual nucleic acid

speci es, pichahblyBihel BeRE&oVEO MRS el hgdRewndopdrtethat @tey pdapadd jo 26lemst s in
the Affymetrix systen), to |onger oligonucleotides, gtmfically 60—gerg in
the Appl pastiallyi dsf}sqvghﬁn%wth@iw th leBY loRes) WrapRr Y8R HI R REREH . s
such as ¢ fixed to a solid support in a grid pattern or
photolitﬂggfgéhﬁggﬁﬁ§%%§%thesized on a solid support. A tagged or | abelled
nucl gsc acid population is then hybridised with the array and the | evel of
hybri di sation to_e cggspot in the array quantified. Mst commonly,
radioactPV@ﬂ?mydhegP PleS A &A% P abel | ed nucl eic acids (eg CRNAS or cDNAs)
are used for hybridisation, though other detection systens can be enpl oyed,
such as chem | um nescence. A rapidly growi ng area that uses nuclejc acid
hybri di sht iaoeorflacedivitbc enathereespesh off theuresent deyentignqthercds mevididt Idf DNA

m cro-arrays, (You RA Bi.onedi cal .di scover ' . Cell 102: 9-15
(2000) ; W{%@B%“%’ %\ﬁb%‘ﬁfigs.cngie‘i8%%5@5&“@9&9%%9% e&& Cg%té Ig*’iéotg'i ves. Science
289: 850- 854 (2000)). In this process, individual nucleic acid species, that
may range from oligonucleotides to | onger sequences such as conpl enentary
DNA ( c DNBjefarhbipethe bapldetfis Raergasing. sol i d support in a grid pattern. A tagged
or |abelled nucleic acid population is then hybridised with the array and
the |l evel of hybridisation with each spot in the array quantified. Most
commonl y, radioactively- or fluorescently-Ilabelled nucleic acids (eg cDNAs)
were used for hybridisation, though other detection systens were enpl oyed.
Traditional nmethods for the detection of m croorgani snms such as bacteri a,
yeasts and fungi and include culture of the m croorgani sns on selective
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wel | as skin infections, blood infections, pneunonia, osteonyelitis,
arthritis and brain abscesses) is detected in mnute anounts by sel ective
absor pt i omoaboddsesszoxi n via i on exchange resi ns or RevePsg/AR28E/00e84Eat ex
Aggl utination using nonocl onal antibodies. Its relative, S. epiderms,

| eads to bl ood infections and contam nates equi pnment and surfaces in
hospital s and health care machi nes and appl i ances. Non-viral m croorgani sns
can al so be classified based on their3metabolic properties such as the
production of specific amno acids or netabolites during fernentation
reactions on substrates such as glucose, maltose or sucrose. Alternatively,
m cr oorgani sns can be typed based on their sensitivity to antibiotics.
Specific antibodies to cell surfage anti gens or excrteted. roteinsﬁgﬁch as

toxi ns &t eccgrdsmog ved angtherasertgf the PFFER IRY OB HARIR ISHE V! PSSP the
above mc:i}s%%qﬁinr eoloX]fd%ﬂ.tg) D&aif SbidriGclRfinsREe Qﬂa‘g gorgani smprior to subsequent

t esting. UPe 8t T croorganisns I s expensive and time consum ng and can
al so sufder towstinponaidiokidts orresrectvepgesovitthe byoveedescritedtnagkagiag for the

m croor gani sns. . The techni ques are also relatively crude in that many tests
nust Sbe done fefd ‘?%“%‘a%ﬁ”@g le in order to reach definitive diagnosis.

MOSt M ggy0or GaRki5iTh g bt e PaoWMyironfok AMdotedidRinkateth, anice t hey
fall beﬁgw I gl\?/ge&;ls 0 %g{eatﬂeaﬁeicgﬁe a/hen a t%piggzﬂagl gEx,ed popul ati on of different
speci es of nihevingrdmokishedupledrtbereiet td enet draneye|od said retal §98Sci ation with

hi gher organisns. O her nmethods for the detection and identification of

pat hogeni ¢ m croorgani snms are based on the serol ogical approach in which
ant i bodipesteRbs, RiOsHoRRE: 4r8 nfa@sansse to infection with the mcroorgani sm
Meni ngococci, for exanple, are classifiable on the basis of the structural
di fflérences in their capsul ar pol ysaccharides. These have different

anti genicit | LW i | s §eseddd, RegstefforB, C,
Y and VJ’i%%&aﬁlﬁgﬁﬁgyﬁ&%ﬁfégyﬁ%%ﬁ gsree%tg{r%suggori&?%ﬁil gﬁg or Raaggi o | nmuno
Assay (Rishibwan mekkesotréteil poogunichoimgthe sigphoaint i bodi es. Bot h t hese

met hods detect the presence of specific antibodies.pr : st

ani mal  d@ | ng’oPPnlé“%:g’Eff E%Oq@?ts ?%f%&?‘i%fﬁ .On"ar“hgtts% eﬁg?ﬁd scsuéé?g%kfg %%Eg?r a%gack in
that it takes,s@BEdhidk®eni;@dan antibody to be produced by the host animal,
thus very early infections are often missed. In addi%gon, 4}2{& use of ,such
assals dhnnotdistebiting spidirespestivaonay ef tetnaekagipmr thaEoscen Yuls HeBc§aBn.

More recentl t her.e i 1 | ecul ar met hods
for the di agﬁ@gi% aolfoqtﬂflé? gﬁﬁ%u@%?oéégé% Sﬁxhgfse;b ftﬁglt%ﬁg%{é Sgn?{eﬂr) sensitive and
specific detection of pathogenic m croorgani sns. Exanpl es of such nethods

i nclude the "branched DNA" signal detection system This nethod is an
exanpl e Rrpfgrabls die bopkledsamiasAZigbr i di zation principle (Urdea MS et al .
Branched DNA anplification multimers for the sensitive, direct detection of
human H V*and hepatitis viruses. Nucleic Acids sgqr;p Ser. 1991; .

( 24)20197n 260)rdarieotiteanotier hsmtct of the peesdutt isverntion thaye ivpraxidied; Raskrgins &

bacteria is th lification. of. 16S.ri b I h
peen 1 epoftseerepls Bt radrind b e PRI S P et g K e
for the gdaigehicaninglenbagheri al species in a variety of clinical or

environnental sanples and has frequently been used to identify
variousspeci fic m croorgani sns because 16S r RNA genes show speci es-specific

pol ynor ghi sns_.(C qu o L I G : Turapess fod
Jana, D.Finﬁ.c‘xf—rhdﬁ%?a‘?[@? aﬁeiortl%&lg?pég? °carrd F%%m %@?&% P %.m%/lfi%%’ gblﬁol .

40: 490- 4G bulHema andpotredtatainmers iefshadheputdicasad peepssy mglughing tetséaP PCR
anplification the sanple still has to be sequenced or hybridized to a

m cr o- arafajstilginedhs pboyerdsseihed M kagitghe speci es (Fukushima M Kaki numa K,
Hayashi H, Nagai H |to K, Kawaguchi R J din Mcrobiol. 2003 Jun;
41(6):2605-15). Such nethods are expensive, tinme consum ng and | abour

i nt ensi \RriefThescriptbseoftihe Bveanines s have devel oped new net hods for detecting
m croor gani sms whi ch can be adapted to general detection or initial

screeni ng assays for any mcrobial species. Disclosure of Invention In a
gene%@l BSREEH enl RMRIRERS B thd presditiipventioh aire Betleaftéredisciiligl, byewaypobhexi ty of
the base nmake up of a mcrobial genone or nucleic acid by éirg'atl ng

ni cr obi dimitinglespmpkecindy, wiithrefaencgdpthe acaemppnying SEVWeRASo S WCBnd anpl i fyi ng
the treated nucleic acid to produce a sinplified formof the genone or
nucleic acid. In a first aspect, the present invention provides a nethod
for sinplification of a mcrobial genone or mcrobial nucleic acid
conprising: treating mcrobial genonme or nucleic acid with an agent that
nodi fies cytosine to formderivative mcrobial nucleic acid; and anplifying
t he derivative mcrobial nucleic acid to produce a sinplified formof the
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In a fourth aspect, the present invention provides a mcrobial-specific

nucl ei ¢ acid nol ecul e obtai ned by the nmethod according to the third aspect
of the prweendssidenssention. In a fifth aspect, the presenPCrmaRmMs/0M4pr ovi des
use of the nmethod according to the third aspect of the present invention to
obtain probes or primers to bind or anplify the mcrobial-specific nucleic
acid nolecule in a test or assay. In a sixth aspect, the present invention
provi des probes or priners obtained by the fifth aspect of the present
invention. In a seventh aspect, the present invention provides a nethod for
detecting the presence of a mcroorganismin a sanple conprising: obtaining
m crobial DNA from a sanpl e suspected of containing the m croorgani sm
treati n%_ the mcrobial nucleic acid with g@dage_nt that nodifies cytosine to
f or m derigpae i o2 foat BVl PAtkesBEdOLR fI§PO3PSIdng primers capabl e of

al | owi ng. I: f ) [ ' L Af 41 Rk chdrt ¢: nucl eic acid

nol ecul ?@g@ P ﬁgeél g%&i‘@%’?|8§/%%%g@%glgia%%%%}gwgﬁgg%ﬁ?yi ng out an

anpl i fi Fatired is #&oht vawarf ahbiberdeckagngd fog ardignosthilaltemucl eic acid to forma
sinplified nuycleic acid;_ and assayi for_the presence of an anplified

nucl e ¢ Fae 4Bt 68@89’1%%%? H?%Gg‘t“ééﬂg@%i”? EBBURs @r obi al -specific nucleic acid
nol ecul @igd@@gri@g BrodetieGtdranogkiet;ne desired mcrobial -specific nucleic acid
nmol ecule Ts indicative of the presence of the mcroorganismin the sanple.

| f the Fénwed ina sideviebphthe hodkleishowsiig FigrONA it can be treated to forma

derivati \ whi ch | Lifi f f If
g e R R A S

pri or tqnpjé%@@é 5ng the mcrobial genone or nucleic acid. Alternatively,

m crobial RNA can betreated to yjeld a derivatg_ve RNA nol ecul e which is

t henl&oivgure 8ds a sidervismer (e PENASISISBEWRdD f1§Y8T St 0 anplification. Methods of
conver si f 5'\'%{ VWA '{%'&Wﬁ@"&%b@ﬁ 1880 Phe BEKEESBoWN
transcriP;(g%Large91 é (%)n(r?m A .p\é?#a!gl crobi al l%enome 8r nucl eic acid can be
obt ai nedn Figume phageatoh; r us, viroid, bacterium fungus, alga, protozoan,

[ haete, .ar. singl I i. The. m. i al | id
an bo JakakdBis bk e oLl Taneg oL £ B RE T Piotlianeg, T

nucl ei ¢ jagidye 5ibhQsR@; gene regions of prokaryotes or single celled
eukaryotic m croorgani sns. Preferably, the ribosomal gene regions are 16S
or 28BS iFigye dkas y Sroetviswd! pesherrpckang frrialisposaile ##Msi ngl e cel | ed
eukaryotd.c_m.gr.oorgank s . : gl ected from bisulfite,
acetate Plégur&l?rl%l?él. eﬁ%eﬂngt;%%}g%ﬁ?%{eb%%mlgﬁg sodium bisulfite. Preferably,
the agerRiguredisf ises frvnt Gyivost e pakaging sbbniin Kgule bt reudedfo denporddent ary
doubl e stranded, m crobial genom c DNA form ng two derivative but
nonconplSBAWAERFIEUES ¢r obi al nucl eic acid nolecules. In a preferred form the
Cyt 0si ngy;l Uﬁi'%t vdi@d efv@Sritse byagRlel 3ol Figurériierbi ok asheiva aci d.
Prefer ag:ll%/l,ﬁet e dgréllvat %ve m cr%bi gﬁ rflgucl eic acigolil has a reduced total
nunb2i dfigaytdosi nes conpared with the correspondi ng untreated m crobi al

genone qr. nucleic .acid. Preferably, the, sipplifil orm of the m crobial
genone g{lgWﬁ IséfﬁferBiHIeWa%f%ﬁa?agﬂj@cfgﬂa?og %{Ic{f%l?ﬁ%ﬂel?g% > cyt osi nes conpar ed

Wi th t herig@e 16598 9Ric N Bt pRAIEHS BiEHOh Bigugaspme or nucleic acid. In one
preferred form the derivative mcrobial nucleic acid substantially

cont ai nFigasdd inadwinheiep)f anghanpackagiay ,fortWF’ﬁqfiébIFﬁ?maﬁ‘i’é}pgfié%ﬁlbo? Land has
subst antd.al | yot.he sane : { t he correspondi ng untreated
m cr obi Ilglérgﬁgﬁ%aglrd%%%‘% gfﬁelclégéig??ﬁovﬁmgfﬁ%?%e@? preferred form the

si nmpb3 f iragurk Aoy @fldnheewiof thethioakleysnoneindiigmadlZei ¢ acid is conpri sed
substantially of bases, adeni ne (A uani ne..(Q and thym . )

Pr ef er agiigurei2Qds adiont vieRaaf; aﬁﬂt%Prsp%g?glfl% rcﬁj‘ilg%{faﬁﬁ gtegﬂﬁloflggﬁeté -r%bgﬂléletsi uch as
pol ymer I ' - ' ishbedld ism; or signal

anplifi ?gﬁrg%q 15%@@%@{:%%3 vgéﬁ%%drt%ﬁ’?gﬁ{a egsiggggdgas yect of the present

i nvent i diigune\22f iwrat peespecovpvicwenf adetoddat ifocaupdingite t@bﬁ@posglﬁéé’ieff} Shoyveinei ¢
acid nolecule. In a preferred form the mcrobial-specific nucleic acid

mol ecul lggreéét ected by: providing a detector |igand capable of binding to a
targed rmghnen3ql 2 b AbRPRiealosRrE sHoven MUGE&Ee@2aci d nol ecul e and al | ow ng
sufficient tinme for the detector ligand to bind to the taré:)cﬁt tiae%l on; and
measur i fjgwiddiing pefspeditvedéaveet e Prelgging shewntin Figwgdl coulrbie e Pagklekt ¢ he
presence of the mcrobial-specific nucleic acid nol ecule. In another
preferred form the mcrobial-specific nucleic acid nolecule is detected by
separating an anplification product and visualising the separated product.
Preferably, the anplification product is separated by el ectrophoresis and
detected by visualising one or nore bands on a gel. Preferably, the

m crobi al -specific nucleic acid nol ecul e does not occur naturally in the
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provi ding a detector |igand capable of binding to a region of the nucleic
acid nolecule and allow ng sufficient time for the detector ligand to bind
to the rego0angé/mogb7measuri ng bi nding of the detector |i gamAtoostdoes4aucl eic
acid nolecule to detect the presence of the nucleic acid nolecule. In

anot her preferred form the nucleic acid nol ecul es are detected by
separating an anplification product and visualising the separated product.
In situations where the microorgani smdoes not have a DNA genone or the

m crobi al genone or nucleic acid is RNA, for exanple a RNA virus, the RNA
viral genone can be first converted to cDNA in order to treat DNA with the
agent. RNAABYFidleoRe treated and the derivative RNA is converted to DNA
prior to anplification. Preferably, the derjvatiye nucleic acid

subst antfigiré §5 sonfrantisewios apetberaskpeingior e AsPogAPis® (9, thynine (T) and
uracil ¢ and. has i ] SATE, % gei:as the

corr esp%rﬁggffna 18??%2%%%?%‘%(¥5#E%c| el CF%&?@'&Z I rrpge??gﬁ??;é/, t he

deri vat ipggure0elied froacvidwratlaaetibrepaskeyst @i iaalidppsabdesempt cont ai n cyt osi ne
(©, with the proviso _that the m crq@i al  DNA gas not... met 95/] ated at any

cyt ost ndégurpP8ises ByLplly papladss Viey of theaarkaging shoRPdi 8™ 8¢ d subst anti al |y
cont ai n%i%d}gzﬁ?ss??roﬁt Vi Qn&h@ﬂﬁcl@%néf&%tcﬁiﬁo!s@dlé Wethpe same total nunber
of bases as the corresponding derivative nucleic acid_(and unnodified

m cr obi &#igureidDés an agiloded Vit ofaphit Hf the paekaging shoenindigre2¥cid is ternmed

simplified nycleig¢ acid. In referred.far L.crobi al -specific

nucl ei ¢ Pg%‘iragirésr & GPEVIﬁ‘é'SOfﬁnﬁﬁ%i %aicgagé%g gorsaed%gt})é%%bge %\%f cative of a taxonomc
| evel ofpit e 30ii€s PR esPloddddeivax apariof thepeekagifig shvavmindiigoe Gani sm can
include famly, genus, species, strain, type,. or giffer ent popul ations from
t he $&ndigure dBfis @b@ﬁ@mg’é@@pﬁﬁbﬁipéc@gl%éhf’wpénBtﬁ%ﬁ ions. In the case of
bacteri a.we n. adhere to : j wshema, such as;

Bact eri ,lg%Fggé%%glgp{eﬁiegv; Ogélg?%lgf‘%t%[ég%g%fcgg‘?& isilgg}t?%f es: Neisseriaceae;

Nei sser imguPi3bfies el viopof ticipacisigimyshbenpoFigwe phi ¢ for singl e nucl eoti de
changes or variation that existsg i nol I t ha i .

i nt r acel Mg B6fisA fidRi BRmY 9f 4 CHY‘Eri?R?? %%Q?ﬁe(%&gsoﬁﬁbesp or a%ﬁ%g%%% Eor

pol ymor phi i« B%8 gpmgn_gﬁgg{eg&%upé‘enm croor gani sm genones such as

pat hogenicity i sl ands. e present Invention can_ al sg be usegtto rego nize
the f5uilptry 3 istiacpbii dlewanfl the patkagiagosheavn dhdighn Yeatiagged  ARY ﬁi ze
the chineri.c. natfure of viral genones, which can be in independent pieces,
and henccé’nﬂ’é\??f‘f d¥Psing strains arise fromre-assortnent of genomc regions
from di fﬁigﬁ@@ts @R Hew.of thaleie hibeishoivafih Fenera3st rai ns as chineras of
segnents That are picked up from other ma | ian_or avian vigtal : s. It
will be ﬁgwé@ilaa@gmwaw of ftee rse %al'"@awna?ﬁﬁ‘%w 3a drratged ] apihPr oI R
nucl ei ¢ & isg, sequences of m croorgani sns where one or nore cytosines in the
ori gi nal "séquences is converted to thymine to obtain the si n'%l ified &gcl eic
aci d20 SeFjgercsd isdepldrt yicoaof the tret M plevi i Figue 36 ofifie ot Rapkled FEERBYES .

Such an in silico method mmcs the treatnent and anplification steps. \Wen
a i cr ob¥&I%%peci fi c nucl ei c acid mol ecul e has been obtained for any given

M cr 00T gAB,SMBY ot M SviERtTUs ciVePlBSl @0 basd BElshoan ibEigiesi@ned to ensure
anplification of the region of interest in an anplification rea%ct.i on. . Thus,

when t heFignebsis arflopw ichat shaveing thsessepsssiogned by e istem BepydaqtBine ol carry

out clini.cal or scientific assa detect a given

ni croor g ﬁtF‘i’HEn%E?Otge%i Eeﬁ%ta%l%r%a%laééﬁ?sz@g@e%%ﬂée@%cr obi al - speci fic nucleic
aci dopol Bigieel R i ERkE iowing iavses ferfphmedy de gybtesi m thamifagtuing Ad a
taxonom c | evel. One advantage of the refea% ip\(enti on is theability to
great |y &istibriing bethed petcs heyiae Mpgaenes $3@ #&'%et wveen, or within,

L axononi | el 8. AQL FXATRY Ging e Ao 5 RARGABY I §31ck] kh@EmeRoihgued

nmol ecul € '6r nol écul es at av% cl ose sequence sim’larity. Specific priners
or reducgitributibebottibd ey harmpengeaines souptad therctesend t o anplify the

m crobi al -specj fic_nucl eic acid _nolecule.in iven sanmnl

st r andedIBNE tehisEnfley ﬁk‘%‘ft SROWpE dhs F{ERS PeFipEmp &ggtﬂilensé'sgetmengl Ir%%%‘gf?{usl Hgg ngﬁo

der ! ¥pt | M fBUAR LGRS WRer (VR RIpafiRE cuplal BRI, ary strand), each

contai ning the bases adeni ne, "'guani ne, thym ne and uracil. The two
derivative nucleic acids are produced fromthe two single strands of the
doubl e stranded DNA. The two derivative nucleic acids preferably have no
cytosines but still have the sanme total nunmber of bases and sequence | ength
as the original untreated DNA nol ecule. Inportantly, the two derivative
nucl eic acids are not conplinmentary to each other and forma top and a
bottom strand tenplate for anplification. One or nore of the strands can be
used as the target for anplification to produce the sinplified nucleic acid




asymmetries of sequence, and hence different prinmer sequences are required
for the detection of the "top' and 'bottoml strands of the sanme | ocus,

(al so knowo 2065/ta6h857"' WAt son' and ' Crick' strands). Thus, PCaR@©184%0
popul ati ons of nol ecul es, the convertedgenone as it exists inmediately
after conversion, and the popul ation of nolecules that results after the
derivative nucleic acid is replicated by conventional enzynol ogi cal neans
(PCR) or by methods such as isothermad6anplification. Priners are typically
designed for the converted top strand for conveni ence but prinmers can al so
be generated for the bottomstrand. Thus, it will be possible to carry out
cl i ni calp@hiliciesstdtioh G f 2ssTansd BMbbaiibnesoftthe Hetstidn a gi ven mi croor gani sm
The primers or probes can be designed to allow specific regions of
derivative nucleic acid to be anplified. In a preferred form the priners
cause t anpl i f.i cati.on, of,. 1 hal - fJd I j le. In
o sevent fredupehe T ETIpELishp R R TR a R Er Hldfe it SpRieaG) rEmteab

ni cr obi algpeciid gacRugheil 0 iddidbsrlabeluldesecamprto ai nytepperiphesalourpropie
according to fifth asgect of the pr senq& ifnven ion ﬁo(?et er witht onli?eror
mor e ¥ edtgitir §0.od he kabpb kb Hcludes they ad?fn‘ﬁf‘ }1qf 2B FEW AL HRESTO I EBFEIEP NS t he
m croor %%ﬁi@?ng%hdiéﬁ' gﬁ(ﬁ}%?ré&é@éﬂiﬁﬂ&gﬁlﬁa\% k%, 16/ béaRing, erlddteliehéntMind fiengus,

al ga, protozoan, spifochaete, single cell organism or any other

m cr oor gémss a3 shoovnmatiigare Bow vari ously cl assified, such as the Kingdom
Protoctista by Margulis, L., et a/ 1990, Handbook of Protoctista, Jones and
Bartlett, Publishers, Boston USA, or m croorganisns that are associ ated

Wi t h humps nes idehi RERidE N EEEEHoR0BS cltfréd Cifplig Sartitles nindrinérmididh ainnthe 12t h
Edition, edited by J D Wlson et al,, MGawH Il Inc, as WEgl as | ater

edi t i ®nsweatherafos eximpleudas naws itging elserppningide fQmatoan brala<Bensytadn wi t h
human condi.tions def.ined J : ' é\ﬁ{’ég | i bNed\RO,

www. ncbiP 0318\?5’.6" h@leﬁkeﬁso%ﬁ%éﬁmé%%@%g&a pat %léég}g% ‘k’ﬁ%?gciﬁlgf;%gccur ring
envi r onneld akems ashk&ertimment atsoamapomnmdoragtclesmon {apicsanf dnigeast, stackxasst i ng
or being carried in a I,i_quig or ?afgous medium, in either a mature or
spore f opipgraphigher clghritics apd GsiRTfee! BEW Pt r acel | ul ar”, or associated with a
chinmeric life form or existing ectoconmensally between two or nore life

forms, such as a mcrobe associated with a |ichen, or a mcrobe ggsoci at ed
Wi t h15 Dot eewsalterhs bra preferaldly polesic|te appeah ¢ aypaftisularocist deBASEPRIC 1RNA

viruses or viroids by first convertin i i : rm
vi a reve?%nl‘?@nsﬁpf ﬁf(?IBﬂlseaﬁlbe PR ltﬁ%lgir%@?hé %egwgdys t gm?gegggﬁtﬂ%pmi s
gets ovegalhaust ablegbraf feviyalmetidyhatikan ki siwsngerat ntapt also rtesdirevtddNg
viruses, as the reverse transcriptase wll copy these as if they were
regul ar eyreataffass ofprigrest @Abjdrenips thglAehodi fi es unmet hyl ated cytosine to
uracil which is then replaced as a thym ne during anplification of the
derivative nucleic acid. Preferably, theagent used for nodifying cytosine
i s s00li ugintilasly) fhieteatert@inmemt dgentee teheatedsb mppeal tya padichlar gegiel depogradic

cytosine, but not, hyl at e t.osi ne. can al so_be used i f the
i nvent i of.@ ‘E}E‘&%‘P@’ﬁ %cﬂxﬁlﬂi@g’ ﬁ{f‘tl ot gfl qnﬁqr&agan% Bl glfﬁcg e|dt @%ga%é{égégq%%&
citrate. P riﬁgef'ersf%elﬁfbpote{}?z SIR0YiekS TRMdME bf stbhdih@entmagagenbs disbitehitda n t he
presence of water, nodifies cytosine into uracil. Sodium bisulfite (NaHSCB)
reacts readidcipendating aed Beadthdepsbete- bond of cytosine to forma sul fonated
cytosine reaction internediate which is susceptible to deam nation, and in
the presence of water gives rise to a uracil sulfite. If necessary, the

sul fbse ArEAHReORsIPe theennyslg bdae abdve-dabdtidki nbotdentid t inemsthe r esutinityy i n
the formation of uracil. Thus, potentially all c tosi,neg \MB” be1 C?Everted
to uraci fistribaiey news iepf Soteataripaey iin &S thencRRBRLY. ¢ h ARTLCHETCBR FEPRE F Efethe
modi YT NG dIE 38 Mottt Bole® ARSI A OYn B A b e Bt he Sindnityen! | On
can be adapted to assist i1n circunventing sone of the energing probl ens
reveal ed by the enornous unexpected genom c variation between isol ates of

t he sanme_bacteri al cies,.(2005, .Tettelin , H_. et .. 1Proc, a1, Acad.
Sci . USA.Thel(EQ‘Ek%%S@? ?%IQ ;dlgﬁﬁ?) I?Hé&gsﬁll@wéifmn]fﬂgﬁeﬁlage aB%tLlhlosgaer%%{gérlI‘ﬂ%}(’)l at es
of 5%6ep@ﬁﬁ@?%ﬁo@@@b@%ﬁ%l@%r bﬁﬂih%%lt&ﬁ?orf&famtplr@ T fablkading 20 could,
"pan-genone”) . | 1solates of thi's bacterial spécies have a "core" genone
of pr ot ealternaivielyy b dmeprimhiycprckeging 98 greseapiterox ivithine Totre Gok s copfsetinane

pool, plus a di spensabl e genone consisting of partially shared and
strain-specific protein coding genes. By treating the 23S gene(s) present
within a bacterial population by the nethods according to the present
invention, the inventors can deal with a core non-protein coding conponent
that is present in all bacterial isolates. The present invention is
suitable for clinical, environmental, forensic, biological warfare, or

-, = o r - . " N o - o o o,




field relevant to the present invention as it existed in Australia prior to
devel opnent of the present invention. In order that the present invention
may be nowe 200cam0d5y under st ood, preferred enbodi ments wrC/Airodsawcs4s bed
with reference to the follow ng drawi ngs and exanples. Brief Description of
the Draw ngs Figure 1 shows alignnment of part of the Neisseria neningitidis
and Nei sseria gonorrhoeae iga gene before and after genom c sinplification.
As can be seen, prior to genonic sinplli-fication, a total of 512 probe

conbi nati ons woul d be required for the universal detection of Neisseria
speci es (74% sequence simlarity) conpared with only 2 conbinations after
simplif A A EnfnQNeRRY ARbdriBod Hobs fECE:tn(d Yosequien perishiorall sdd ty) .
(SEQ I D islisted after each sequence). Figure 2 shows the use.of |NA
probes seatibuof Herpackagiegkinchides @ srfesrcdd Tnﬁislsgﬁfﬂeﬂo 6?16?%@a’§}aﬁﬁ5lr?cfe’ﬂve@aa
sequences, sSin r.qb, an b [ l\e ; ket 28

ol i gonug?cé(ost‘ﬁ!ledg(’eﬁtgggg(?lae;?n@ﬁiwggﬁt@émggﬁ8%111(?(6:' & ﬁgﬁ“ﬁ%ﬁ??ﬁégﬁ gcedur e with
| NA pr ohesedlBsosiier Seileehd onteangdriphaabburfirco hefsthwi paekagiogs Yenhen dee
simlarity to the target sequence. (SEQ l chllo is.|i stﬁd raféeregﬁcoqth
sequéncbyokle Puiseseaicd o ihe 1§8956 e [T SFATIPIS cAPSIBRAIYY: ¢ ¥ FOPLAEP 20588 ween
closel y related.speci i i hdAgHem Wheniyedioskkti a and
Haem)phlbf)éelksl%:3t %h%aand?%gﬁtstggﬁgg{ ﬁéﬂl%ﬁggﬁgg?fﬁg@& esgﬁlfg invention allows the
si npl i f D& éeateddh thchecqgendin themmdnmei sHowmindigiees T end$.oduce speci es specific
probes. In addition, although sinplifying the genomc DNA, it still allows
differentiati on between Neisseria and the closely rel ated Haenophil us

Speci es.yf %E&lhpzé\@ HrsfetdbB} £ehaahiine 2826 BESKUES) o€ hny Bihgt seitabls mowss for

al i gnment of the Streptococcal - tuf gene before and after ,,geglgn%,,c.

si nil0i f beadngAnterfaipMeni AfdeAEWS peEisesIchiasst caidt od B8 IFTM BEPRFE B elfftent, a
total of 12, 288probe conbinat i I : UPdrViedagia

pri mer ngretaﬁg,r ?‘ﬁf““g‘éqfie? ﬂ?lf’erpaé%?l%evﬁ?gwsjFﬁ%laﬁf%{r%ﬁﬁggn(}éy%m pr obe E

conbi nat s, Weukk terdaraigstt iehsimivsuinseetsalThddoeklet 3% is prfeaeily mash, oft he
sequence simlarity before sinplification i,s onlLy 67.5% whi I es to
85% af t erflexitlp Inwt@réétthaé gan peydcio|cpnigay; 1© tﬂ‘? shapg Og%/l}ee?utga%eﬁlp %1 g%ll.l g‘%%{ec)%%ﬁ\ gur e
5 shows tﬁéﬁ&ﬂg?ﬁt of the Staphyl ococcal enterotoxin genes before and after
genomic SiaplTfication. Before bisulfite treatment, a total of 1,536 probe
conbisnati ons woul d be required for the universal primer of the

St aphyl ococcal . ent er ot oxi ne. . After .ge I | fob bPEhRRY 18d probe
combi nat S osaRY B PP Fas 5P R SRyt Gy BT ARG, T
listed afiheh Cachraffpanain)ne Fb@dsao be sionmbhl daypledno boftletdfe | nfl uenza
group A and B ‘neuran ni dase gene of various influenza strains before and
after genomc sinplification. Before treatnent, a total of 2,048 probe
conbi nati,ons Ld ;oe | Wakveh s ale BRbvEsle Phtcdrimghotvraind B
neur am tr;[ilh&;éoéj\ﬁ%gr%g!m y{rggtwﬁgﬁg%tpgéqsf&n%ﬁei i cat}isor? only 48(?)pr obe conbi nati ons
wou !%b bg:ig@gy?raad 1t)pr1“hle_@:ca‘§chr3§2a1_ i shigtedad :oaméie!;m&h&quﬁ;]rttb@)mceﬁﬁ% %ﬁu&h@&ﬁﬁ Of
simlarity before sinpli atjon is a ch_incrgas af ter
si npl i fi%@ﬂg%.se%@ﬁjhe@qngtswl ingg QBSlﬁ?gé?g%%Hh{hseerﬁﬁeesﬁc% St g2 B e
al i gnne BV dousIe YRS tEEmRb eh OF enanbestid eMowgevemihe patch 32 can

si npli f%%@fagwﬁé@%rlg torgaet ment, a tot aF, of 512 probe conbi nations would
be requiteadupled t6 e hottle20 basnypethersuitgblekr@nRot avi rus VP4. gene. After
genom c sinplification only 32 probe conbinati ons would be required for

uni versal detection. (SEQID NOis listed after each sequence). Figure 8
showss t heianphidiy, ers bkl ioehiplel whhabstae upyerRERISwarughdadoceiend
sinplified 23S ri'bosonmal gene regi ons of G am positi ve.ag.d Gram negapi ve
bact eri dowwidseaalyothspiiont ePRasHe SR o B Frgetdelie 8 S0P ALt 8841 Ti ¢

| ength by, agargse 7] otd L3-24THE 1854 9 3 GaHESvek i Bpetded

si ze of b%oﬁggmq%%ﬁgsr%e eatﬁd\(}gq?%%g%%n%é?% stzed markers run in the Marker
! ane.. ( Mohoiuﬁ!: fb@cérﬂéti TeeirRl 1 péxe tHei tooklet 2Gimmserserhpdsitiorh e therhanties eaws }I}of’inds
only in the six am negatiye | anes, op, panel ) - in 8 iC
for G anfigess tlpvaadgdet B }%Ptt\i"e\;ééf?’% ”bcrli‘sfif %’éﬁ ai/ ﬁt?#zlvgg%g{atr{ﬁnsg%m ﬁl\la}e

| aneg, ( r I ' Em DR AUNR s bh @383k $4.cati on products obtained by
PCR ?Q on%’%%@tag’%gﬁie%% ﬁ}}&lsj%rrpl ified 3238 r6i bosonmal gene regions of E. coli
(lane 1) and K. pneunoni ae, (lane 3). The specificity of anplification is
illustrated by the absence of anplification products fromthe renmai ning 10
speci es of bacteria.Figure 10 shows the anplification product obtained by
PCR fromthe genomcally sinplified 23S ri bosomal gene regi ons using
prinmers specific for Neisseria. Figure 11 shows the anplification product
obtained by PCR froma protein coding gene fromthe genomcally sinplified
region of the recA gene of E. coli. The specificity of the anplicon is

. o A o - o - o



Mode(s) for Carrying Qut the Invention Definitions The term "genomc
sinplification" as used herein neans the genomc (or other) nucleic acid is
nodi fi ed Woamdnedssg conpri sed of four bases adeni ne (A) PCEMADISOO(SE,
thymne (T) and cytosine (C) to substantially containing the bases adenine
(A), guanine (G, thymne (T) but still having substantially the sane total
nunber of bases. The term "derivative nucleic acid " as used herein neans a
nucl ei ¢ acid that substantially contairs the bases A, G T and U (or sone
ot her non-A, Gor T base or base-like entity) and has substantially the
sanme total nunber of bases as the correspondi ng unnodified m crobial

nucl ei ¢ Tagi khttiSWSiMWd A Fioudds 15 ¥hesidashides taernatics aippad addNlowd:l lughave

been converted to uracil duri n%ﬂt reatment with the agent. It W I3I g§6b
appr eci @62d6% Heit caupling dee byakdai28ets, the fetileakd: hYheruprayI &L IBWCT gy 30
necessar.i canvert racil:. ( r 6385 38h kaggd or
base-1i I%eeé(ri]? (?‘%'V;as et %tﬂ?:llr@%ll&iﬁ%%%&el Sgéegstgg? %P%Cyg/%l %ﬂ??géglges@%’gt contain
net hy| ate@seheosidiethenrepebitve cys ofibeef dhe erasi2dnhethoekler Bhisewpupted o

A s M P R A R et S I e
resul ting, Bv%ﬁﬁ%fiﬂg‘tﬂ&dre%sg’ Qw,%dciﬁérfl?ih@&dngﬁfsedona Rkt of Wert@oRlRE R @ith wgapuc ei ¢

acid. Uracil i erivative nucleic acid is then replaced as a thym ne
(T) dur idefinaivpy il loakr big b dvhhadging Vagt jevess Rde | When theibpoklst 23 issopted 10

simplified nuclei.c acid | ecul e. .The r ' Lally
the samihiFHEERIIR L %g%flcrq%é@&mﬁ’ ‘P%E“gégr%%iéé%g%éﬁg‘q%ﬁ%% ?I?tls?a %16 cr o'ebi al
nucl ei ¢ Rkt bEtaddSresiRSshabbbiakl ¥8 MRdesdapedopositieomiibeabdtte 20f canhinelideases
(A, Gand T). The term"sinplified sequence” as used hergin rrﬁans the.
resul@ i ngditioapléliernntive legsquehthevan that sstend fowards sl ¢ ?rném?i‘é)rt Farfsse

nucl ei c tﬁc}egestst%f orma sinplified nucleic acid. The resulting sinplified
sequence Has“Subst ant | ally the same nunber of total bases as the
correspondi ng unnodi fied m crobial nucleic acid sequence but is
substantially made up.of a_ conbination,of three.base A .and he
term" n&hed@ﬁb%%l?%&gsf@ﬁﬁ@n@éposﬁl%le d@&b%éf‘%‘i‘”ﬁl AL E%(aﬁ%é el?crgl %‘%ﬁfny
sequence Rfdddie pate APakabl fdr&afrydiz Hatef,i fof ek@npleealiepickagidg 40 could,
anplifi Cgtl on. A nonconverted sequence typically is tmquen%e of the
nat utal lajteowtivelyj hethei pritodry packagingeeicergesrd itempevitinle £ @Eecliongye

herei n neans. t he conversi on_qf { psj he he okd

Pref er aB’Yrﬂpplf’ﬁ’eglgalé%}l%%’isfaingsca%{r%r?%{dh@@ae? ’eg}r %f/(?%ﬁeh eﬂtl% 'Bg%rt%cl%ol ﬁtﬁtl)uc%‘e(s) ‘ma
der i vat ipsgkRUak RbGplegitsl ond bide tissreof tHyebind fathanoxiichdsearouyd dei preiphery afsed
herein neans_an agent that is capable of converting cytosine to another
chemi calth%mlmdyl.calg?Wé?félﬂﬂ Bottle @ agent nodifies cytosine to uracil which is
then replaced as a thym ne during anplification of the derivative nucleic
acid. Preferably, the agent used for nodifying cytosine is sodium

bi SUbd i tEhe Kokt 4dge ptefertbigta magrzirgs by benddiof yny pthes pyitableymeansdor Reatyd at ed

cytosine can.al so be used in the t hod of  fhe.i tol C i pcl ude,
but not qnquﬁapg]aer{tc;mg( ng}eﬂstlée,msaﬁgg:acsea S?T%c/i‘%'r zﬂthg Té%?e*) g&éﬁ%?%g&gg%nt is
sodi um bj,gyhd higokd niRaa88  cardi Ghy idthdrheitplesikaize fof baminyi Hteaxyesoks,
conditions, nodifies cytosine into uracil. Sodium bisulfi tg %gal—iﬁqg‘%) reacts
r eadi | y enidrhainrhent Stegasioenss demsneicof Tl beeklpiedd ds periemahlysBrfe Rt S0 osi ne
reaction interpedi ate i chei ' t ination, and in the

pr esencén‘?}?“aég%rcaﬂ?o%(i\%r‘foggor ot%gﬁigﬁ%ﬁspkgﬁlb%iﬂ?eg@q f necessary, the sulfite
groups can be renoved under mld al kaline conditions, resulting in the

formation of wuracil. Thus potential!é.allcgt sj nes V\f')|| be onvert dto
ur aci | s. Thenfandetys aredgraglyt B@Fl‘?lé’§ 2R grat r@gﬁhﬁtcaﬂe T SRt et by ¢ e_e
modi fyi nglh&?ﬂ?@% o?lf);?l)ttieo4@r Ot)}ﬁcﬁdn‘ané’r@)fs ?)?éfg%iagft ?afgﬁned to Whd bottle 4ppyesi at ed

t hat cytosine any ot her base) could be nodified by enzymati c neans to

achi eve adheldvé, \fat éxaenpieicThé bockdétd4amntbadghiched fromethp beglerft0 bynbisaking the Ther e
are two br generi g t ho by whi ch bases in nucleic acids may be
nndifie&@ngggn¢%%P“§ﬁ8%§ﬂE9g%tic: Thus, nodification for the present
invegyion can also be carried out by naturally occurring enzynmes, or by yet
to be reported artificially constructed or sel ected enzynes. Chen}cal

t r eat neniltersatelpshoband 4histreadeestflao dbastigalbistesidignt watstial halGpndsiralieur aci |
via appropriate chem cal steps. Simlarly, cytosine deam nases, for
exanple, may carry out a conversion to forma derivative nucleic acid. The
first report on cytosine deam nases to our know edge is 1932, Schmdt, G

Z. physiol. Chem, 208, 185; (see also 1950, Wang, T.P., Sable, H Z.,
Lanpen, J.O, J. Biol. Chem 184, 17-28, Enzymatic deam nation of cytosines
nucl eosides). In this early work, cytosine deam nase was not obtained free
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base-li ke entity in the derivate nucleic acid. Typically, the base-like
entity is uracil that has been nodified fromcytosine in the correspondi ng
unt r eat edwoi2eseisdssl? nucl ei ¢ aci d. Exanpl es of a base-| i peTent2odsyoisas| udes
any nucl eo-base, be it purine or pyrimdine. The term"relative conplexity
reduction"” as used herein relates to probe length, nanely the increase in
average probe length that is required to achieve the sanme specificity and

| evel of hybridization of a probe to - specific |ocus, under a given set of
nol ecul ar conditions in two genones of the sane size, where the first
genone is "as is" and consists of the four bases, GA T and C, whereas the
second gGBRAB] bSerOthe §%8K bf Yhd B&tl6 0Bl enghbedbusdnie: syisosf thessylihdder! | y

all cytosines), have been converted to thym nes. The Id(é)lcuqs_l Enrdggr %est isin
the sambadpeathiebptiln 40hdn grs gnhedimanis inaokisd 444ds fRimled the Bandae 8Y #Bd

genome. Gn ayerage P ' Ah ARSIl A0 Rtk Pihdiiy BT Ch i t
w il hyb & Fe ﬁ%‘rP%@??t%ﬂﬁé’er%%ﬁ%&ré}éln@%’%@ 4, 1994,1304§ba§es Iggonsi sting
of the fiaud 4baseslrdévindit BackneeGhe hddklofahe dbileA01 9AtheOMipe, thiobrokdet 440mate such
a regul ar genone of 4,194, 4 bases tga b converted by bisulfite or

ot her > s ietdgichedriiapisthe ppjtle 4%’813{\}?5?53‘@55 %ﬁ?ﬂﬁ‘gggs now conposed of only three
bases and is clearly | ess conplex. However the consequence of this decrease

in genomc conplexity is that our previously unique 11-mer probe no | onger
has a urilgueckadieg 56 fuhihe isposablenitdny 57 isHows ImFigurn 20 frea genpstlly ¢xdimdgedone.

There are now nmany other possihl e_.equivale | ocat . of . 4l : uences
t hat hav@”ger &éﬂt%’ée \F&rrg?gaw"g%rngoé CHERE LC' g? hg ﬁ%ﬁ%élggﬁp i %ogljdé gg‘\%ég%l on. It
w1 novye 4 LBrﬁﬁap? Ptk EBhg rb_rfoﬁ%f@cetrya ittm dwialiie Twtr Paltsz @ohfectidrarpmwirgppiag,

l ocus. Although if may rnirtially appear counter i ni w(if)l,v?, onetit%r& 5

r equil @ esalaniniv reens end prigheardiggesh foloexeiRiet HRYIG &f ANdes @aR908Fi% what
is now a sinplifie C ke of the genone | ooks the
sane, (ictouﬂggt%rrleegglgmﬁ?i(}f%gzd%&gﬁdggs .GSQEU%&I'? agﬁﬂeduced relative genonic
conplexity, (or sinplicity of the three base genone), neans that one has to

design | onger praobes to fipd the original .unjque.sjte, .Th rme'r tive
genoni c T:‘l??ﬁﬂo@%t £§ 15 8 EGEEP ‘ecé?élgﬁl%gjeﬁg?%ﬁnﬁ{egﬁﬁthﬂtmﬁ%l gﬁé‘%ﬁ SyOfipﬁg‘%lg’as ed
probe | engf, hsisaRaRlfePbyPL1o1LitHiRAIOBRa®PRC it fatSial OMRr At wahdl Swurindi fi ed
DNA. This termal so |ncor€£ﬁrat es the type of probe sequences that.are. used
i n dés eraupieddo tahsidg o6 dembastle 50 dyriincadbesigantos sramples dng elgead capditinn, f

nonconventi gnal backbo .S h f ydi :

nddi 11 orbe Beaesatkban 2hdh 18 FistRRE L FELRRY TR TR LS e i
consi der RicH babid\beer 8@ULE6hd pinel s4te andnid éxirtlypariet 5éd pebtldadebask amsetliver the
probe has additional conponents suﬂch aej Igt er(ial atin ; sehj(gonugé eoéiéjdes,
suclh as thiyd pree! Eranifhes 5o AERRASE, 1B RA0S Bts( QIZA) l(ee?\i/ﬁ[o\a& I%Nﬂlt "tE{T%’ rq’el(‘)é]f(ed y
nucl ei c . NA) ; : , altritol nucleic aci
(ANA) , B5hdl ghbilioh byRaRLbAS, %ﬁlﬁ%&?ﬁéﬁgal ating nucleic acid (INA),

cycl gbexanyl nucleic acid (CNA) and m xtures thereof and hybrids thereof,

as well as_phosphor.ous at om_nodificatians thergaof u imted
to phos pﬁ‘fothﬁ)teﬁl’%g]lﬂé conditiopaf Y5 Sé?ﬂ% IH%JIEl e g ﬁ’o{sﬁﬁ R Pglﬁl%gﬁ%gg’?%’ﬂ&tof e
phosphordiifdisat:es arrMIRARBANAIRE BREANRSVhiDh G isdaf cASbekerddiyth person. In
phosphobor anoates. Non-naturally occurring nucl eotides includ 5 ut , not

limted tht arhegeeitedi pawds eoapiripsibe fEstmanel Hakan kg litgirgare p ,t%ﬁrkﬂ&,s- IVNA,
ANA, LNA, CNA, CeNA, TNA, (2'-NH)-TNA, (3'-NH)-TNA, a-L-Ri bg- LNA,

a-L- Xyl 0-LNA, b-D Xyl o-LNA, a-D-Ri bo-LNA, [3.2. 1]-LNA, Bicycl o- DNA,

6- A@ﬂo'ﬂ&ﬁ&kﬁ)gi%() for e disfRiseble litemDbPshawiBirciguee TN, a Tubukay botleDMAof
Bicyclo[4.3. 0]- , Bicyclo[3.2. 1]-DNA, 5 Bicycl.ol.4. 3. %]_Izam' de-lDNAT

b- D- Ri bolpighgers grossacction] sui{aplsn fiaffseie Nieters OF Bruhiuice, . [aanagtPle. pTisa
b-D- RNA._ | Ebi.QMhdN9Rs hddih MRASHRESitERY witditiTeh f or
| i nki ng ?agﬂ?%ggggtcgglgéggﬂg as ’%?h?lglﬁﬁla%}?%}{ygdg{lg%net hylgfsm' nonet hyl ,

f or macet Rike, cétfe@iomanpoebmiieg, aahaniniuiioags gndwprlboardboxsisn fpragriagawde. 140

particul ar nuc) eic acids and cl ei.c acig, anal.ogues na rse r
nore i nt@F?fd?eé’tpg?raiéldﬁsséff&fﬁh?frc]tﬁﬁéi?‘?lﬁgglg(mcﬁld%%8 rﬁ%@%ﬁﬁg%l of S?‘Eﬁaiqg %hot
part 39f fhe ERIEBBI%E&&W&: HRMIKRE 66 RhdWH iRl RT3 BeUh&ser BROWR $n t he
backbone parpt of "that conplexity, such as 1n PNA. By "INA" is neant an

i nt er cal Egimre@4nucl eic acid in accordance with the teaching of WO 03/051901,
WO 03/ 052132, WD 03/052133 and WO 03/052134 (Unest A/'S) incorporated herein
by reference. An INA is an oligonucl eotide or oligonucleotide 15 anal ogue
conprising one or nore intercal ator pseudonucl eotide (IPN) nol ecul es. By
"HNA'" is neant nucleic acids as for exanple described by Van Aetschot et
al., 1995. By 'MNA'" is neant nucleic acids as described by Hossain et al,
1998. "ANA' refers to nucleic acids described by Allert et al, 1999. 2.0
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The term "genom ¢ nucl eic acid" as used herein includes mcrobial
(prokaryote and single celled eukaryote) RNA, DNA, protein encoding nucleic
aci d, norwpnreasicnssencodi ng nucl eic acid, and ri bosonmal @gemawegioomssof
prokaryotes and single celled eukaryotic m croorgani sns. The term

"m crobi al genone" as used herein covers chronosomal as well as
extrachronosonal nucleic acids, as well as tenporary residents of that
genonme, such a plasm ds, bacteriphagel@nd nobile elenents in the broadest
sense. The "genone" has a core conponent as exenplified by S. gal acti ae, as
wel | as possibly having coding and non-coding el enents that vary between
different isolates. The term "m crobial derived DNA" as used herein

i ncl udes DNA obtained directly froma m croorgani smor_ obtained indirectly
by convdtei bugpkivt citolsi plefdRMAY too niigaviby 6én3br ohy tdikerksiiiahleomeani fabh@ et hod

el uaedHaER e 8 oot 516 bopkles BF Ry fRGoRAR) A A S BeL

spi roc h%@ﬁa@ateé b?gh@ngfqﬁlld naPEHAN6SAIESH rmrpanelts h'ea 70b,000edchantlads a phiratiy t er
how variously classitied, such as the Kingdom Pr ot oct]sta by I\/BﬁgFl i S

et al5 199@ssoeiatedmgks 62 oplitsrasure; 84Ch as NeWe stems anggnteriginmenplpps s Hop &V BosI on

USA, or mcr ni snNs en@dal
o 11 cortBiner PREFETRER b RboRECARIRHAE s chrgt i Ban by BEIBNELID |
Wl son afe shted iVEKT asdeddi 64 of tie, baade G lih tl&&nbmﬁe&rshev!mtlndhgureﬂt“r aWdenisacl udes

all m croorgani sns described in ociati W t uman condl fined
in Qv Man@agfrdaethmla@ QST | Hn &t ithea REBKIF 6Rels, SRR CRIPIGHY Wi 10 e

“m crobi k&Ghe 608 GYhAY leaSAlIt'e?ﬁ&InIé ghé oRRABSVeR 7zmjfecul e
whi ch haI)%IIBgée)r ag? %PﬁIegba%rQ%Iggal neod u5|1?lg t he net hg{i accordi ng to the
pr esemt th@\bemtlemﬁ Vibs piralielstocthe outer poriphesal queiaee of Sisepackpging §0aWhen the

Th I h ) d
ner of . | WEKTHES YRR paRise o e Bine g FRREADEG L 20, 15

popul ations fromthe sane or different geographic or benthic popul ations.
Wiile in the case of bacteria the generally recognized sch era, S c@% as;
Bact er i alhePpasikds 64 saupled e ficobetn 40 tustigaAn aghesi¥er Alfeaatiysys 4y II% Ge;

Nei sseri a | use rent &ighetQ sushdrgbfe
nucl eot ila@' g%d IoglrtIléz’PﬁIéIt?OO%pIIIiagtId gv%% ?@MI%%E% Ir’IrgIefegu Igs that exist in
an ing ratﬁebbtlﬂlbﬁcsr Hyoany athdrsuitatde meemsoor gani sm (pl asm ds or phagem ds), or
pol ynor phi ¢ chronosomal regi ons of m croorgani smgenones such as
pathogenicity islands. The fluidity of mcrobial and viral genones is

recogni zpg, &@Q%lhg%b%?%hé BRpGhbREEdnS snahbwe iaFigirealsgad@es, a bbiletBlcan be

in i ndepende l'ei'c aci d pieces. Hence, newy._arisj g st rai
r e- assorsuitebit fof cageingriveter eyitviiguite. g ehantnde- e hhe heftlgd0sncladey a I’I‘EefI/v 'ﬁ‘ﬁtman

i nfluenza str |ns as c 02T, K tduer
manmal i a‘?‘I‘?ﬂd tAnh fevree |8%§83@ WalS§$%gFIheersor%ttII%‘ oséﬁs cI)% Iéﬁ%gléglogntp({;?l?tg;? as

usedafer@tidéd il afdesrd Q’Iﬁoiaéiﬂmsledea‘eltﬁlft boer thé lideéRatfithebstdqen (Téle(bd’vr&I ity
and probe I engths as a neasure. TERI ALS and THCDS Extra %é] b{z %)ﬁNA I n
gener al , adapied dphang brm hemegk |8§I0fﬁI@A ottle, 40 685 & MRRY SPELH SII} Jl

sour ce. n?a,}q 0 He&ib 84 WidoUuhEi8destarOigert

cul tur esarra%ﬁgclII ?%trlllrereIa%I& & anp elI; IAI(:II)IV?II SIE:ESEIOII ot I es1 bodi |y fI?JI ds, IIEI Ilaew d
sanpl es, (nspghodvrgaxfrpmm)lcsmmmgass iossiUthe cMnmdrcsia h@d)mfdlhﬁrb@ﬁIes%ﬂrpTh% bt be

bt ai ned by stand d d
ol Fove. canths Heiapn dxdiodtepepestis e prkadipnd b i PRbE pEEbE A g > o
hydreghl BWeﬂ?ecéén o EQ%hdilrfgosam\IBweﬁééd@bn PEhedbib E¥wEr the 80dXoflthe BottE0ATM

Pr ot el nase m% yeast tRNA. The sanple is thorouy hl%
honogeni weid 1W1tskar@4r$1ﬂbsa\tall% 8.0 tl'm bqi@@BDe Vapen soeranesd, the 2natre 41t dc

After incubatian t [ rgezel/ t haw cycl es of dry
ice for WPHY ?ﬁ.‘ffl«g’%f)gg‘@sqonf @%ntﬁ?%é LI"I?%C&QV&I%QI@ then vortexed and spun
in a mcrofuge for 2 mnutes to pellet the ceII debris. The supernatant is

renoved into a clean tube, diluted to reduce the salt concentr n.then
phenol : chhomndérsidmod the bibt 8 1o Brerideorvepy B PP&{eé@e%lH]aer?‘e%’gﬁ gﬁ’ﬁq? r‘ittl"so m

of 1 Tr| I d Sham

posi ? I)ve airlilalC geﬁ IIrIIgIg(gaIP |§@<§ O@QCI‘\II%II#%QQ %mbgﬁegﬁlﬁﬁgg&%%re%ﬁat g);mh( W t h
nutriti ogby beQuhdseree isweyreciht ibooklet 9 ctuld pewredse heesouplsdrt dharbidy Fsby

foll ows. For DNA extraction from G am Negative bacteria the protocol was as
follows: a) Using a sterile toothpick bacterial colonies were scraped off
the culture plate into a sterile 1.5 m centrifuge tube.b) 180 m of

Guani di ni um t hi ocyanate extraction buffer (7M Guani di niumthiocyanate, 5 n
EDTA (pHd. O, 40 mM Tris/Hcl pH 7.6, 1% Triton-X-1 00) was added and the
sanpl e mxed to resuspend the bact erl aI coI oni es. c) 20 m (20 ng/rn)

-~ o o o . e ~ o



et hanol was di scarded and the pellets were air dried for 5 mnutes. p)
Finally the DNA was resuspended in 100 ml of 10 mM Tris/HCI pH 8.0, 1 nM
EDTA pH dawQ.20ap)y06085¢ DNA concentration and purity were caCTuab@dosss
measuring the absorbance of . the solution at 230, 260, 280nm For DNA
extraction from G am Positive bacteria the protocol was as follows:. a)
Using a sterile toothpick bacterial colonies were scraped off the culture
plate into a sterile 1.5 nl centrifugéltube. b) 180 ml of 20 ng/m Lysozyne
(Sigma) and 200 ng of Lysostaphin (Signa) was added to each sanple and the
sanpl es were m xed gently to resuspend the bacterial colonies. c) The

sanpl es \er &hbneubBlLthedts. 3TRE B‘o@kleS@éWis%&‘ﬁaﬂlp adegpadiee Obcocehy ofedr| . d)
The sanpl és were then processed and the extracted accordi n(tho t he

Q Aanp DMNAabte meaks for peaingcotoliesiorep Blitess Morksesusa @t 8FTVA IIBRA FHEFAEESBn from
Cyt ol ogy. san‘g{ es frompatients. a) The sanple was shaken vi gorously by hand
to resudpdid §hy sedinented cells and to ensure the honbgeneity of the
solution. b) 4 mM of the resuspended cells were transferred to a 15 m

Costar centrifuge tube. c) The tubes re trifuged.ig~a sw ng.out bucket
r ot or> atT}@Oka@%é"*fC@F be Bepstidt ysteaye aﬁé’%%g F%Elgg?oq%go’c%fré?ﬂﬁm %:}llgcant ed

and dis | I SteWelk RO tHeRpegd. et ed cel lular material. e) The
pel | et egﬁégﬁﬁg&v&?gﬁr%‘%{rjs&ndeg in 200 M of lysis buffer (100 nM Tri s/ HCl

pH 8.0, 2 mM EDTA pH 8.0, 0.5% SDS, 0.5% Triton-X-1 00) and m xed wel |
until t ._soluti hanbgeneous. 380 ... e

t r ansf e?ﬁg&’%cga%lnéggﬁﬁh%fﬁﬁm%&%ﬁéﬁh}@% %%Wl 1p1flz§t1§1r ?’St %fa%‘ggﬂs b ?é?%’i nase
K was adgedxanflet fBt8RI fdf tafyihperbal adt akinlb50Gtherfodd temr Thaheckpttdezdur e
results in cel ysis) DNA extraction fromurine s | e was extrtacted
from@ sheboitiegl Ofcheligeset Lid 106 thef 1vedanted e 06 rsalieﬁgvewcewie%g%we@g of

o LT asengl &g@sue\fobv.Srhg%a%e%couggﬁ%l;]{gft%g%ﬁgéy PERSerbly (R SRR AepIBl sul f1{ e

treat me cartried out acco asy(tm Hi gh Throughput DNA
bisulfite nodification kit (Human Genetic Signatures, Australia) see al so

below.. Surprisingly, jt has_been found t he pres I pvent t: there
is no nebef ‘?Qiﬂ%éB‘gP%ﬂ‘léfef Pléul?ﬁl€$ g‘&f %HW?¥4%Vﬂ g{éﬁgpﬁgﬁﬁpgég%ﬁﬁ ef]b(%q]%}dc

aci ds, fof. eXaiml & dMARRIB&BcES Thekapi1ak pritérably chdspbae of nfuteraisaiel | s.
The treatnent step can ge used for an vast mxture of different DNA types

and V&t motrigipmbi(adt sheei)f pe thacineer sids @f cign rise theh iy sharss it9 | S8y & he

present inventign. It | st i mat ed t - i }
conpl exﬂ{F&Sm%ﬁ ]éegesﬁrlgo %eﬁgafo?rh&et%?io%{e? ge@ﬂ%%l%ﬁ%cfeg@ﬁgg%hgg?le%tbifg}le whi ch
can be dgmle 11002 TheHbRusi@Rar®bogtib@idget asnacheeieateddindhernicesul E) wHamphiees Any

sui tabl e sanpl e can be used for, the present inveption. anpl es_incl ude,
but ot e Qe ] i hoBleal00dn It destiogd mawte b fpp A0 B SRy RETye

sanpl es, b, ohagh Caho f Aiesiivdil St upUl dsUgy $RMREGEd 16T bOmBES aly s@epl es,
wat er se{[r?pbf{hgsljf%%eef 0u'eﬁ‘t .elq%gw% k’epr eggnt inv}énti on is adaptable for detecting

any i cramabenhems. this |ist should not be considered as exhaustive. Kits
The present invention can be inplenented in the formof various kits, or
conmbi nation of kits and instantiated in terns of manual, sem automated or
ful'ly ropgt 'cﬁ';t) Plogt ;eraBs altdborlepriabedchrd fhefe. the Bkt BRIy (st plefanbly a

H ghThroughput Methyl Easy(tm Kkits (Human Genetic Signatures Pt Ltg

Aust r al i mpgaineoll, % Skheenagdasine 2 pyeduaiad tadheikotile 1@ wWhiEn drcup) lé)ﬁég ity a
robotic platform.such as | .sulfite treatnent An exenplary

pr ot ocolt?lﬁg’l‘){tgefwgclflﬁk\‘/eea ivg'ﬁll;%%lg’ltbg@ﬂagg%ﬁent of nucleic acid is set out

bel oy The protocol results in retaining substantially all DNA treated.
This nethod is also referred, to herein as the Hur%n Cenetic Sim%n?%qu S
(HGS) methoackeging 120 fos thy piseeiaklicetiemn? ey FHEEC of SAdHS 1 op. 8ol e
or reagen ' - &G aEhh | SHbhi UEhel ARRUITBIYS tBAN be
f ound ine){ﬁglp(}%%klgg@¥ggﬂo‘?&qgg%%%J%%’O%%OOM%@P%%%%BO(?at ed herein by

r ef er encigottld 02 imaudeb aDNA] 26mhitcis adaptedeo pe eelditiyelyt eatipleidt th amuaneaisigeof the

enct § oA 26t ¢ / |
ot wnt orborls S0 JhaindgS ReeSRatantebolle brar s RRE P St Thi < otep

denagyres the double stranded DNA nol ecules into a single stranded form
since the bisulfite reagent preferably reacts with single stranded

mol ecul eBhe Titie 261 ireludes avabulan supsehesd 281 2390®T by Figgrend Ghpaisis ¢ %@g BAPPON at

t enper at ures above room tenperature can be used to inprove the efficiency
of denaturation. After the incubation, 208 ml 2 M Sodi um Metabisulfite (7.6
gin20 mM water with 416 mM 10 N NaCH BDH Anal aR #10356. 4D; freshly nade)
and 12 m of 10 mM Quinol (0.055 g in 50 M water, BDH Anal R #103122E;
freshly nade) were added in succession. Quinol is a reducing agent and

hel ps to reduce oxidation of the reagents. O her reducing agents can al so

e [ ENy——— o




to 60 mnutes, or longer. After the treatnent with Sodi um Metabisulfite,
the oil was renoved, and 1 mM tRNA (20 ng/m) or 2 mM glycogen were added
i f the DNAOcowosntsrati on was | ow. These additives are opCroabosand4ssan be
used to inprove the yield of DNA obtained by coprecipitating with the
target DNA especially when the DNA is present at |ow concentrations. The
use of additives as carrier for nore efficient precipitation of nucleic
acids is generally desired when the albunt nucleic acid is <0.5 ng. An

i sopropanol cleanup treatnent was performed as follows: 800 ml of water
were added to the sanmple, m xed and then 1 m isopropanol was added. The

wat er Oop,byig §15d bEAUSES ot 1 LONTIRNG fedldna@r 30 tubiller iembexf 128eis sdbfted tp bhe
reaction vessel to a level at which the salt will _ not p{iiciggltate ong

wi th t heouedyen amuodeside afitee bd 1Rpiesueh @ wWayethal MieR 4if TR y about
1/4 to 1/1000 sq | gng as.the sa By | LHEi€do bl aingesi red
range, é%reﬁitgﬁagé‘lélg %@P%f%%oﬁiﬁeeiisoa?r%%%g\%g%m xe(rtllggggi n and left a}?l 40C for
a m ni myp Kils 12D NateSublhemsab@ 2 owem Ispartebsed dymsershvingthiedid 126 agd

m nutes and the pellet was washed 12x @/ith 70% ETOH, vortexing each tine.
Thi s Swadrivine theanember 1 28<nmbobide Ratler'ddi dual salts that precipitated with
the nucleic acids. The pellet was allowed to dry and then resuspended in a
suitable volunme of T/E (10 MM Tris/ 0.1 nmM EDTA) pH 7.0-12.5 such_as 50 m .
Buf fer dtheptbulé: meinbsr bEseis aflopteditd recbive pabaokial|13# throvgh &8 pge endhéZ sAnpl e
was incubated at 370C to 950C for .1 mn .t 6. hr e gad the
nucl ei ¢ htithe boaldst Fst %fﬁ%‘ﬁg’eseéljéedb]ing%lefuﬂ i m@é}bﬁ@i%@ %%%Oto? I VO

e tre can be found in

2005021@& {abRCRIIRArARda NGfeRbMinBY axti b enegindwoilcdhape dui thesrtingtintodde and

materi al's ?or conversion of cytosine to uracil. In sorTE enbqdi nenfﬁa, a

nucl i c telmila, membér 8. (DMK, inseited &n tiemagnerhths; tabyles pem ?focaaqbﬁoﬁ% i

cat al yst as _a.triam t 1 tqi ,sckdie thesdl fihte

conpri sélge ﬁgé?gs"}qﬁirﬁhﬁihs(ﬁp%ntsgg%? ncg{él%lﬁ%?(gné B%t?pnelnzt@ ;@J g%nsﬁgl eitc acid is

react ed pabkist MBYRESiettlyospikd iid the taptié 6BAI Whémardngedie dendwvefdescrBshyani ne

catal yst and/or a quaternary_am pe catal yst. ) r.Qyi-.ded ] hat

can be ueanger,dhebplpr mnb,%i/%ggpeaqbqy erevl‘%ﬂt\?é]ﬁﬁ%q%.lé%lls va\ﬁoﬁ b%ég zg%%t%gg at ed

that thege ﬁéfﬂg)gfth?%{tg Bhso be suitable for the present invention in the
g 5t ep. Ampl 1 tTi i

treatin ication PCR anplifications were perforned in 25 m
reacti on m xtures containing 2 m of bisulfite-treated genom c DNA, using

the Pro P ter. m X na/ m __of 1S Ste anghspecific
nest ed %%%Pgﬁéﬁrg E?s‘é&%'dq@dg% S |(e:re‘§'ttlmgoﬁlgﬂilg{ Satrlé(;ﬁfn 1CR an{)’ISin catrigons
Ver e carfieashoRidh 184 babd$eBebd PR perfdmangthé foHewsingetaps) . Fol | owi ng 1st round
anplification, 1m of the anplified material was transferred to 2nd round
PCR prem xes containing PCR prinmers 2 and 3 and anplified as previously
descri bed. Sampl.es: of dfied in a ThernmoHybai d PX2

t her mal aCycI eprrm%}halen tPgéagggg(??ﬁ%lﬁ%m?%ééﬁ% of 950C for 4 m nutes,

fol | pyed. by 3thsexeoliestheflidd36C for 1 minute, 500C for 2 minutes and 720C-for

2 mnutes; 1 cycle of 720C for, 1 i nutes., #..1 . #3 Mul ti pl ex

anpl i fi Cat i orffpyi Fi“ﬁ%“&( n&l‘ﬁﬂe ?ggg't“i%ﬁﬁ? Boql&%gla’r ed for detection, the
fol | ow ng ”Bt%gglg{iﬁganmj@eana%é&&@ QU132 QFenduboir fbsibbf 128 andeat ed DNA
is added to t ol Tow ng conmponents in a 25 m_reactiop vol yne, ¥ 1

' G agen awul t | pheingastler bavkler 134 from the open engk W 21afithe Bkt b 128.

ol i gonucl eotide priner 1.5- 4.0 nM MgSO4, 400 uM of each dNTP and 0.5-2
unit of the polynerase m xture. The conponents are then cycled in a hot |id
t her pal ych&ikias! 34ak hasmsrabllypinagddine 1 hetiat miudee auplieaia0al litarhy Ml
primer sequences in each anplifjcation reaction Step 1 940C 15 mnute 1
cycl e Stsugh 2s 9a@Citamepi entprieinEEOCt g i 838 §135 cycl es 680C 3 minutes Step 3
680C 10 minutes 1 cycle A second round anplification is then perforned on a
1 m aliquot of the first round anplification that is transferred to a
second r”D[w’lp’hck@@iﬁ% 100 fcbﬁ;be dispmaieritenglmm shcevrziprﬁgm@aé]% 2B 3#iisa Radle 140,
appropri ate second round priners. cli is then perf.

above. Priorexampley swiableafor sapapg Mqt%F%é ggﬂj(’b%r {}E‘;érdﬂ%f’ 8¢ {%Pﬂgﬁﬁ?ggcekntl 44 of

| e i Qe byl {4iPnekUB! £l 146 BRR iPadepiERl BMERCRCIVEQUABled td m apangiefice
whi ch™ wi F be arrpllfle . Priners are pi cally oligonucl eotides but can be
ol i gonucthe bbithtel 48n dlhedidelst6 iPraipdsl tPrike é@bé}’@eﬁyf%t 0 KGiEEABPE- nucl ei ¢
acid nol ecul e or nucleic acid anal ogue. Exanpl es include, but not limted
to, DNA, RNA | ocked nucleic acid (LNA), peptide nucleic acid (PNA), M\A,
altritol nucleic acid (ANA), hexitol nucleic acid (HNA), . intercalating
nucleic acid (I NA), cyclohexanyl nucleic acid (CNA) and m xtures thereof
and hybrids thereof, as well as phosphorous atom nodifications thereof,
such as but not limted to phosphorothipates, nethyl phosphol ates,
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not limted to nethylimnonethyl, fornmacetate, thioformacetate and |inking
groups conprising amdes. In particular nucleic acids and nucleic acid

anal oguesworRyoBN§37i Se one or nore intercal at or pseudonkcraaReba®i1s4s
Preferably, the probes are DNA or DNA ol i gonucl eotides containing one or
nore internal IPNs formng | NA. El ectrophoresis El ectrophoresis of sanples
was perfornmed according to the E-gel system user guide

(ww. i nvi trogen. doc) . Det ecti on met hodd$3 Nuner ous possi bl e detection systens
exist to determne the status of the desired sanple. It will be appreciated
t hat any known system or nethod for detecting nucleic acid nolecules could
be used for the present invention. Detection systens include, but not
limted to: | . Hybridization of appropriately |apelled DNA tq a

mi cr o- ark Agttany sectigavid8ef Wi aitle Kfl iaclydesetecessrl 59 %E@%E?P%WWQJFBW\}P@JBF
component fe TNPrBH BYSRBN Leth FATRRRSA 8L IR] 1412 ThilisesPNisal niblik ot | de
or nodi fTed nucleotides arrays onto any suitable solid surface such as

gl ass, pkastack, that dsaclosyd @i fopbed] S2naghepdncatiba dottbiuendebens sbewd 1or

menbr ane;, 11.__Soyt hern bl type .detection syst 11 t-an P
det ecl i cfldg‘ér?s?’t%rr&h% Jﬁﬁséégédélag%e‘g fecﬂvﬁo/‘?%g’&(gﬁ? %%%%1%3[5? tg'%g: hatgg
Cenescan,apal ¥ B34 SARAMHENLINKRE 196 $at beMmRRsAYSo tRiBoglkali40i Nthe bagdnt

such as ethidium brom de, Syber green, antibody detection, ELISA plate
reader thfpds geférebly, rofltdiglongetengiydinpads intya ciRiadricpl shappder BSEHEN L8P on of

speci fic. or nulti.ple-genom c . fi fra LAl Lan;Qayt hat .
V. Any dF€ {ﬁ%’%éé@ct Pg‘ﬁe slg}sseftgﬁsqgothfsl 1:%(rg%e g g&?ﬁégﬂg éggijlr %%%39;5 SUCh s

f I uor escgpindiedd heaBnB)iB: GORYUGAF &R, recardiloaand vethosolols cauptedt toehé batle VI .
Any ot her detection systemutilizing an anplification step such as |igase

chai W0redti on or Isothermal DNA anplification technol ogi es such as Strand
Di spl acenment Anplification (SDA). VII. Milti-photon detection systens.

VII11. Electrophoresis and visualisation in gels. I X Any detection platform
used or Teubabkbe 156erintte aetized bynpotebpsng thalbottlat iddclomts shyprciter@ndci ds

pol ynucl 6% TaRars e Bakis 5P im0 PpRtat Ci4C a0l ol and rney wi th

sequence specificity. INA are candi dates as alternatives/substitutes to
nucl ei c acid probes in probe-based hybridization assays because the

exhi b§t Beverml"boedet d5bds priensied te nsludenacaliestion Pl HisEEy WHEHh SHRAAS HiPe to
nucleic .acids to for bri LC dynand gal hyokséebi-€ t han
a corre§€3ﬁHFW§ﬁﬁ' ggﬂ%§&&%%ﬁ$?%h§3%%%rgﬁé83%?g?ﬁﬁc¥e?%]acidcéonplex. They
are not FhdisdokRi €56 isofrefchebleamageanahi ch are known to degrade peptides or
nucl eic acids. Therefore, INA should be nore stable in biological sanples,
as well as, have a longershelf-life than naturally occurring nucleic acid

f ragment ' i{fe @SHAabIY B6d b ZR kARG E Ehdvin MEFiYurde P agteBs ison
ionic s{ﬁgﬂﬁﬁk%§§%2§f§§r§%?égt?on of ;U I NA with a.nuclei% acidis fairly
i ndependehotilofl 60pfircexatpén guliabie dor earfyinwiates. saft fgnk. enpterstopd gtdnder

condi tians ich stron di sfayour .t ridi i 3

occurri N Hhu Eipéa%?r@g{%o ?‘ﬂ]“iﬁi’e@;{%mﬁ%}’%i %@egﬁ%@%@%@l@%@%ﬁﬂg% rlryxléllfnllss
dependenyiigin Tée, PURDeonictibidrerwabgingnglugiiolips cangianéenatbokrdt boxdse for

nol ecul e as well as the usual 1 nteractions fr?m hycfrﬁgg(r)h bondi n%Fgefé%een
bases stexeR@l-i Mhe beidlei 0 inchsis on cenpralligSia Bedya AWt THCE.
Sequence_di serimnati ' i g : 1168 gt PN Apean T or
oA oocdu BRI TRRRY Bt BB T, TR Rr g0 e A0 18 T 2

(S) ~25 O-tohedeleciidRbbapiyd td ahenryingghotshpwd) of (hit-neyk é 6§ bfitetbpitje K0/ cBicol .

I NA are synt hesi zed by ada i?at' n of stand g ol i gonucl eoti de synt hesi s
procedur‘églﬁ%m&oﬂ?}ﬁ%& tlwhogt ]iéé)%é’c?rﬁ%er%ﬁg?a% %f\Fé‘ia&‘QBq'e. Ful | definition of
I NA and their synthesis can be found in WD 03/051901 , WD 03/052132, WO

03/ 052133 and WO 03/052134 (Unes.t A/S) incorporated herein by reference.
Ther e arBhd pabkegingd6y idélhfler 2 hoadetbidOvwsanledNa the obtes paripheselasvalieel OARY ei ¢

acid probes. Thes i fferences nveni ently. br d i

D1 ol ogi cAPuIsE PRGCT AN, BR GhYE] B PO bt el Seibiedi gt Hlner
above( angi halia Wi lBese il 97 0BhEBdokidlis peteitbly a ranchzRleysioc ledieativedy, the

di fferences may %ead to unpredictable results when attenpting to use | NA
probes i bpokifsplli7¢ ahn basnyweiher suitabls wears 95 baging eRpicmpPre iSEEN WORGY o’&%"ﬁ
Thi s non-equi val ency of differing conpositions is often observed in the
chem cal arts. Wth regard to biological differences, nucleic acids are

bi ol ogical materials that play a central role in the life of |iving species
as agents of genetic transm ssion and expression. Their in vivo properties
are fairly well understood. INA however, is a recently devel oped totally
artificial nolecule, conceived in the mnds of chem sts and nmade using
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RNA unless the intercalating groups are located in term nal positions.
Because of the strong interactions between the intercal ati ng groups and
bases on wbeowawpdsenent ary DNA strand, the stability of pPChaU200M0DMNASconpl ex
is higher than that of an anal ogous DNA/ DNA or RNA/ DNA conpl ex. Unli ke

ot her nucleic acids such as DNA or RNA fragnents or PNA, |INA do not exhibit
sel f aggregation or binding properties. As INA hybridize to nucleic acids
with sequence specificity, INA are usEul candidates for devel opi ng

probe- based assays and are particularly adapted for kits and screening
assays. | NA probes, however, are not the equival ent of nucleic acid probes.
Consequeie| Yamiadty 17845 Ofierddilv8ly0 ng 0fHeP Siitdblenwwiibpehfoe eulytlinignhe deekiehe
specificity, sensitivity and refiability of probe-based assays woul d be
usef ul ili0 tdvdse dettledtolon, anal ysis and quantitati on of DNA contai ni ng

sanpl es. I NA have the necessary properties for this purpose. RESULTS The
detection of mcroorgani sns (such as bacterial, viral or fungal strains) is
of t en hampefpditylvehen tarpliag hibeikleto inadttleditdl arg sataunbelow: ni cr oor gani sm
within that species. The general in silico principles of the invention are
taugt using the bacteria Neisseria meningitidis, Neisseria gonorrhoeae,
Haenophi | us influ RbYIRcomCYs o baguiarll to
5). The generaal pﬁ%ﬁgﬁgri&%ﬁ'ﬁ?‘ﬁgqﬁﬁ‘igﬁfi%ﬁ&ﬁﬁ been taught using the

| nfl uenza virus ananiRatealiSrans arf#Higgd sids b§ satedasryhownHa Fg@ﬁ@gﬁél bi ocheni cal
data for teaching and supporti t i pvention | I j | s 8to
18 using cli it cal I‘%/n?lé'faé‘glg?ﬁe S n[gﬁﬁ &g’gioﬁ};ﬁi‘feﬁrggpam%ﬁ?gﬁ%%%g%dggla!téﬁfégt@
bacteria. Bacteri g7Fi;ghtifnsbd$hawso parB4lly bedriebinde-laagiatnseofion heta gfethe

protease gene in N neningitides and the corres?ondigg‘ﬁll%ong#ls ir}’ N.

gonakr hoeae (as t sewadmati ITAldkd base jabek lnmiinats 478128 ShEHR P 18WE Ydenones)
(ful'l classificatiQn;, Bacteria; P b ; apohaehaat &ond parts

Nei sseri al es;” Nei s rP%O%g%Ce;H i Saé@%x?e‘él ?r%%fagi i ?i&t es_,e 21.2491 Serogr(%jup A and
full |ocus charactignjlgbiof stie bagalabblgamimteot 2ase sha@anisl Fig@eE889. Locus Tag

NMAO905; Ref Seq accession # 0031 16.1; PM D, 107 19: .P bl Jaet al.,
2000, Nat ur e, d-404,A sgver bg) %%fhse?“éaf}g&d A E{Iéeq B%Sr‘i’clg%‘gli %H‘%arq% 53 8 bgé]tdv%lgn
these two Neisser g Bt PHE S QhdwieinSBEMEAG€8nd PCR-b' ased primers made to
anplify these regions I n both bact erral species would requi rqigge%en rate
pringfs with 512 posdilldamsioatsi 1Vt withshe nkleenplorckBgiraherUSe VPO par t
of the PCR anplificatian |.d be th nucl eoti de sequence GYAATYW
AGGYCGYCTY GAAGAYTR ar&v)&\%%o(fgg&qt% ﬁ@ 3) where the standard code for
designating different positions is given below, N=A G Tor C D=A G
or T, H=A Tor C B=G Tor G V=G _Aaqaq . C = of ..T; = or G
¥ = T orThe step of rolbng che iabel Rrapaie. RO Shantplef bciﬁé’\/\k@'epf hgfg 5o
bacteri gl SR T7RGBURIbNIE Byt dHiastbibhdresuchagent ,
(resul tilﬂ‘éluleﬁ t[l#e)[g%éﬁ\%@éﬁ%ﬁhiﬁﬁa}iﬁ%&%es to thym neg)@t he naturally
0CCUZO i NG ameqiiesice Soarramplny Siteedtert of wlinigytheileee] deminatec ER ovratthe Ao

row O39S Gu<CrI e oriess baseling Fiere: LT JREREeTP 7 BgTsea = €

anpl i fi Claxtnfrfaﬂe pfs. behb bbbEse] MAG RER) sehREiin ANadisidigiveldpe shat hovouphidyto

require only 2 prinmer conbinations. "The conbinati on woul d biﬁb%? ed. on the

s equenc ehEHHaT Pev eI Rertam o f3hecalulamhodyT el thesketile. D Adche naton| v

t he base ,at position 7 is ei.ther ine. or t hy:m t Thus,
Lhe bos Rl Bhbofs ouet bRl fRaReEF LN %eg,e@%é%mghfgga%gﬁﬁeu)giattf;‘fél]y g
tﬁ 2091 id‘flﬁﬁe byﬂﬂ]§3601mkfrloﬁﬂgﬁ%w&dm_dﬂfﬁ [y @ﬁﬁplsﬁédrﬁrs]pamﬂqbzdamﬁihb foagealabeln of

the same locus fromrel ated bacterial specie r advanta cCcrue
from optlpoinatd §788idss upsex the spBdaniBaA PP f7e6§| %Iﬁbe ggma{tﬁ&t ec’%ﬁa%%ase

bact er | 3l SREEIES: 17803h Mol 9115 BEEL aRifte 178 B4UE nd: doldatith kil Bondahe

sanme 34 ‘nucleo e region e 1 ga genes o . nmeningitides and N

gonor r hagags ia$s fiélpil atemdi the By indrizall surfiice lof thetubutie dode rohof the bate 3P0+ he
extent to which probe | ength _and conplexity c be reduced .ev r

si ng. | NG CEe DRI ToHer Bt e Rea ey AR TEEE D o
5) I Sad i ble prinmer conbinations to detect this region, but
aftggycgﬁéer5|%ﬁvéf?ﬁgﬁgéulfite, a unique prinmer sequence, AGGITGITTT
GAAGAT (SEQ ID NO 6) would be sufficient. The advantage of the I NA
nolecule is that; owing to the intercal ati ng pseudonucl eotides that are
incorporated into its backbone, hybridization to the correct |ocus is nuch
nore easily distinguished fromnon specific binding, owing to the increased
Tmof the INArelative to a standard oligonucleotide. It will be

appreci ated, however, that standard oligonucleotides will still perform
adequat el y. When cl osely rel ated bacterial species cause simlar clinical
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conbi nations in order to sinultaneously assay for the 10 species in the one
test. The bisulfite converted sequence between these species has 85%
sequence WOrEnd6ar6dEsy and now only requires 64 possibl e pPCERAU20@0183At | ONS.
The anal ysis of differentstrains belonging to the sane bacterial species is
also sinmplified by the invention. Figure 5 illustrates a 23 nucl eotide
segnent of the Staphyl ococcal aureus enterotoxin gene se. The natural
sequence of this gene region has onl yl56% sequence sinilarity between all 7
strains and requires 1536 primer conbinations, whereas the bisulfite
converted sequence has 74% sequence simlarity and requires only 64 priner
conmbi natyuSthe Vbdolet NUE it dlled Girdugeleytabslanboty ef ttei hostlgéndnm the abmpleexi ty

reduction The principle of relative genomc co exjty.reducti an al so
be appl dewribed wianagr, drlns gstendanel resiligily) li?rétﬁ%ealtir;'&r kﬂf@‘\ﬁ%i“@ MEANEE 3{] "genone,

as wvel | Fihe! %{eggergg%%wm -@ghgg B BNATHE RISy HaRSoudle RNAoENathe

converteé 0 verse transcrtiptase and then bisulfite treated

accor di Mqghiyhte T80 ith | ths thasd datepphmimata dfS fierpreferably depeg tinongh ttpeprevent

neur am ni dase gene of strains jpfl.uenza, vits Fami | .
O t hony RerAT#tirgef) the éﬁ&ertql?g bas ?%ELE‘BP’EWE? ig%méloﬁrii%é‘e%?f %)édmtaheo TR
St i NS i BN RERY if hERRNLLY BRIR biUs8s HhRMcNGvar sRUb@ollsst] Ruinges o,
have begn used. The taxonony of influenza viruses is conpl ex, th types A
B and C186y178xampé eematacgbsbhaeiobmﬂiahth@ibgeldﬁtcaélﬁ&rq&é@%w-ggh%@ogﬁfd ith
further iﬁgééggs einﬁpbased ?Q site oforigin, year of isolation, isolate
number ARACEER Y BePeeFHRa8aFEF A7 Ur ces the need in the first instance to be
able to identify influenza viruses as a group, and only then to drill down
to anal yse sub-sub-classification |evels. The tgxonog%_gf r.ot avituses is

g

al sd Ccorplessltematve embediment, thy ahaverdssaiiegdryghad sieps 4IvgEediit §OF ’n
serotyp | RYy e i i L1 dthi 178061 trefi®t Bamilmeltby 14
differe%%ogﬁgé?%ggiggggngg?W%?gtﬁ%gﬁgkgﬁgﬁgqﬁgggition iseo# ig%ortance in
paedi at roverlizeté abmamihite isectientli7dapéthetsheandppart K ofgee basetphed aminalgr’§ every

child worl dw d as .alrea been infected at |eas | even
t hough theER!e fgﬁﬁpﬁﬁ@gﬁgé“ﬁg1£EBQP§WPHEF%dﬁ8§]%@%ggﬁfykﬁ$$§&g¥ %g?§ on
the gasty;gbdiRRt ifalont lbRGiatedlI26ti 60 MPEOGIRE ESst Pharti ITbedthobasbyabichldmimaa at
the clinical level are well known, with skgglflpant nDrbldégﬁGand g@&tallty

nearly eVi8ras therlelsl . lamimatey 672 rolbsy ecresnths o esRITIPECISL SBiRLST nPteEari ons
fol |l owi ng,.i nf ecti.0 e i ept ococcus pneunoni ae, Henophil us
inf|ueniggnﬁﬁﬁ&é#&%ﬁ§P§£§§%§§k§BB§E§561t is very clearly advantageous to be
able to sinultaneously analyse for both viral infections and bacteri al

i nfections since pneunonial conpl.ications can arise from.m.,xed es of

bact er i aiheasyateps 2¢) shopndB HigHs ; é‘i*éuﬁiﬁscﬁ’fﬁ’tnpgm ?*ﬁP%ﬁVc?fvteE]é% h%ehe Ituggér% Se an

effecti Va%dtilg"t'ﬁ%@fon EP‘Bﬂﬁl%h afde _fS@Q%éﬁe,CHJWﬂgeﬁia ¥zih@desiplantteretd. ditfef er ent
S

influenza strains is shown in Figure 6. A 20 nucleotide region of the
neurz0m niystase2 @feiseshown ibyfwayesizeonsdimiting exastbawithrreferancpie bptilesh Wattednd i s

50% sequence, sim larit et ween se 9 i:saol at.es. 1 k4

conver siB#4NE ‘%]‘ﬁ%’ﬁgetggisﬁf P& #wl%%&ua’:ﬂﬁcarp @fe{gazf’ ° ﬁ%ﬁ%&?ﬁ e? ﬁJaFt sgq%% ff%rl nal
formit enssshie 8@uipbebROM8d peaRALItemPrIihesysteaP0nadlidnghe sepmalt yse these 9
strains, whereas after bisulfite conversion only 48 primer conbinations are

needed. The rel ative genom c conplexity reduction in the VP4 gene of 3
different rotavir L al s, g j: i . A 20 nucl eoti de region of
t he VP4 genezhas gé&?éﬁ J@ﬁ@gﬁgﬁﬁ¥%%¢@?Eh%ﬁ%%%zconversion and 74% after
convey si on. The nupieingohulipierespienabilranbguzier ©d Wewgbytragniosamsugeg2at The
nol ecul ar data supporting the in silico approach of sinplifying mcrobial
genones as a neans“@?z%%tecting m croorganisnms is illustrated in Figures 8
through 15 using cli.piabtie iRl IEba0t-EEaRtak apegogs that are comonly
encountered in hospital and pathol ogy testing units. It is a distinct
advant age, andl a cMamifecturingpiertatilascatfstep 2Me rapi d det ecti on of

contam nating m croor isns,, if the jnjti.al L S} oul d be made bet ween
the presence of (}%ﬁ?@%@???%EKH?Pﬁﬁgﬁb%hﬂg?$@ ﬁéég%ﬁng in a sanple. The
met hggl descriped hergifcmfiay HdeRrBHE ordatiegingtt bottlhet 885 21Rbosomal  genes
of differentbacterial species to generate a set of priners that allow
either Gcam positive or Gamnegative bacteria to be detected by utilising
such prinmers on sinplified genonmes via an anplification reaction. The 23S
sequences are ideal for such high |evel distinctions, since they occur in
all bacterial species, unlike sone protein coding sequences which are
optional additions to sonme bacterial genonmes, such as seen in the previous
S. gal actiae exanple. Many protein coding mcrobial sequences are akin to
genom c "flotsamand jetsam', and their usefulness lies in differentiating
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Tabl e 1 Bacterial prinmersPACKAG NG FOR A DI SPOSABLE | TEM Techni cal Fi el d of
the I nvention The present invention relates to a packaging for a disposable
item Backgroengoss? t he I nvention In recent tinmes, peopleThareosyecsane
conscious of the health benefits of keeping thenselves hydrated. It is not
unusual for people to carry around a water bottle to assist themin doing
so. Water bottles typically include at |east one | abel bearing the

manuf acturer's trademark, for exanpl el6Fhe | abels may al so include ot her

i nformation designed to help sell the product, such as a brief blurb on the
origins of the contents of the bottle. However, the |labels on bottles, and

ot her f ofEB c4fs, RARKAY! 1t dsOmaABhARES Akl Gabdien®e thk Bdppgefienalthy remkentf or
interesting reading. Mre particul arl%, | abel s typically only include

i nf or natmhamizatirey dnte batlerhier psssabbt and pagkaging b jienrd 4at thicHiegazings ¢
desirabl e to.qverc or, Lorate r ovie= aent. | d

ai 11 ouloreBa e BisR by B BhE S - Baflee SRHER L b Br BRTHEERI RS

| nvent i qBcHniyu6C OMdRACHIsWpioBeso Itars astea cdongfletelie ther estont dfrbetied ovaterhamee i s
provi ded, packaging for_a food qr drink item said ack%i n\g bei E‘%’ adapt ed
to setursinpsil do cuber be @essiK Wardionsh & @ R e Fie WArCROYSE dSRRETE dBTY B of an
outer peg| | ' ehto at |east partially
recei veesgdrgggijl%gef §é{é’% géf:hg}g{)ﬁp%/{ﬁ%trﬁi&%%giggwgle%&gener ally

tubul ar. Preferably, the booklet is a nmagazine. In accordance w th anot her

aspect of the pr nt jnvention there is_.proyided ckagi ng for;-@a faod or
dr Pnk it Syéﬁghaégﬁg 2Ry 1BEPeles g‘@a%f’%(?ftpr)%ndé)élﬂﬁragogagliné 50 sg}? dg?ellé'% item
t her ei n, i NGIHdiHGadh BHRSIARdG | b ddikblsal epdarBAdfavdal benled anbpleacl e

extending 1nto said tubular body, the receptacle being adapted to receive,
and beatmixeraifrassecitiodiagazing ePefenbly, the Habeddamingte T2 ¥ waga 2l fecledn

accordance wi.th another asp S I i i i ded,
packagi r}aatFB?l ¥ ﬁi&ggleo?ovarrsioﬁﬁ ?gea %}Lﬂg%sloéa%pg‘%&gg%g%ew%&g a%%seﬁh%ms@ecur e
sai d foado@ictdirdenktihg @i teliegepitor ofhampeimarkbie fraskagieng i ncl udes a bookl et
coupl ed thereto. Preferably, the booklet is coupled to the outer peripheral
surface of the packaging by an envel ope. Preferably, the envel ope includes
a base cval. SRR efhot tndwie P Blre PR RO ReSUW AGRUNS 21 bearira@ikaRong: and
an outer cover coupled to the base cover so as to secure the bookl et

t her et WesshouRr 2fermbiombinedentoaibe onoWbarchowseidds Fhereartonn af SeklsAdvdel t s

that are adapted to.at |eas rtially slide, over

envel opef §tc\%icg?)tptbﬁ Vg?IS © ??‘fgg%éﬁfee 6%3 SP gFoa%/u%se ur#gggag¢ Qﬁ%%ﬁ%ﬁ%&?ng.
Preferablyy, mhhke Baekh ehowsinFifReaz) 1. cattonactbstdenveatenbteseanatdight taslpect  of
the present invention there is BFOVIded, i n_conbi nation, the

above- dezpeinisketp 320 and wholgsrdera 2Bbd Grmethe ®tired thereto. Preferably, the
bookl et is a magazi ne.ln accordance wi th anot her aspect of the present
invention there is provided, a process for distributing booklets to retail
stores, Inndkugstem 2O@ skéwepsn Figurd 4P, teuplpsngarsaisdbiitiek kst then shinpsgeetd ve
ones of the above-descri bed ckagi ng for the, food or drink j (b)

di st ri buatie on P bl 3k 17 21 788 i PRee %&WB’@?#@W B SP%tgtof%%g‘;%erh%ggﬁ nk
item eagh hayi ']?a@az%@%h@tlaﬁé%uﬂ)ﬂeeéjﬁﬁﬂéﬁrl%t e WireBHhBe P24ME &oaplisgite thet ai |
stores. Preferably, the booklets are nagazines. In accordance w th another
aspect dfottiése Preasaguziien werroiplad ththedotifespn aogaadance avitdyagy opeod the above-

di stributin ookl ets t etai|l stor inc ' t :

couplin e§%‘§lbe tS‘élW%‘fi‘?' Bgﬁerne@}:)gé)g ¥/ Egsnkéése%o lgtg%btg%g@jt esg)rf ;%{S)g : pa%tﬁfagi ng
for phe gr@@gppéda;guggrﬂlg@m 220nghd(Wholdéaddrs PRIt | Ng sai d respective ones of

t he packaging for the food or drink item each having a bookl et coupled
thereto, to one or nore of said retail stores. Preferably, the booklets are
magazi negs L0, Ag %%rsgg\gﬁgnd\ﬁés@rw%)@ﬁg c&RRRm&ts bGe Ef&,éﬁﬂhvérﬂl‘bﬁnfdr&@rt here
is provided, pacakagl ng tor a di Sposa ]l e 1tem sald packagi ng |nci_ud| ng a

pr edet ermbdigdatsetisl Adengreanagriiigosaento todé ekillediethearnnBie désireritto ba
accordance wi th anot her aspect of .the 1[IJ(rétﬁsent %n ention. there isvgrov' ded,

a pr oces¥desioos dagreions. ity thie ey eRHOR & DUATBEE Fh g mEr R oSS P it i c,
sai d3pr e widi i | i ' DUEBEBSh i the Bpirit
pack%gi g‘ggﬁgﬁd;% %ggﬁgﬁng{b ?a(%l?]lgg?c%éq%?g%hﬁ%w%rggdggggg e?a;lodi ment sg%f t he
present amisenpé ofthariavéreioeaft er descri bed, by way of nonlimting exanple
only, with reference to the acconpanying drawi ngs, in which:Figure 1 is a
front view of packaging for a disposable item Figure 2 is a plan view of a
| abel for the packaging shown in Figure 1; Figure 3 is a front view of

anot her packaging for a disposable item Figure 4 is a side view of the
packagi ng shown in Figure 3; Figure 5 is a front view of a booklet; Figure
6 is a side view of the booklet shown in Figure 5; Figure 7 is a front view
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Figure 13 is a front view of the packaging shown in Figure 11 coupled to

t he bookl et shown in Figure 5; Figure 14 is a side view of the packaging
shown i n WoQuoee6dsst t he bookl et shown in Figure 5; Fi guPeTMinnes/@if4sont

vi ew of packagi ng for another disposable item Figure 16 is a side view of
packagi ng shown in Figure 15; Figure 17 is a front view of another

packagi ng for a disposable itemcoupled to a booklet; Figure 18 is a side
vi ew of packagi ng shown in Figure 17:1Figure 19 is a plan view of the

bookl et shown in Figure 17; Figure 20 is a front view of another packagi ng
for a disposable itemcoupled to a booklet; Figure 2 1 is a perspective

vi ew of AnahepEPACRIGI TG NOVENTUIONPORBA SFOLBOWE-gure 22 is a perspective
vi ew of a booklet for coupling to the disposable itemshown in Figure 21;
Figure 23 is a plan view of the booklet shown in Figure 22; Figure 24 is a
perspective view of the packaging showmn in Figure 2 1 coupled to the

bookl et shown in Figure 22; Figure 25 is a front view of another packaging
for a dijspos®atiegiderar FF@dre &k Sem, siid@atliagingobeinhedqrerk gsasgrassiddn in
Figure 25 coupled to a booklet; Figqure 27 is a.frot?t vitew af arnpéuhf;arce
packayi ng f orfoed of dftksiim gherqianyhersigarecessed setiomal 41 Qe PeERBFEHE A ew of
t he packagin I i it Tl ; Lseivk 4 bsMetvi ew of anot her
packagi ng for%fz&gé%sa%%@%g%%ﬁegﬁt}z a}:?g%?%ﬁé%@irg&an expl oded view of a part of
t he packagi ng shown in Figure 29; Figure 3 1 is a front view of another
packaging for_a disposahle item . Figure 32.is A d view of
a part & thdSPCREAGC'E n:g]r?lr]&ilgnf&xgregaﬁhengé&a%g{%%%%%@%%% tG%% vi ew of

t he packagi ng shown in Figure 31. Figure 34 is a front view of another
packagi ng for a disposable item Figure 35 is a side view of the packaging
showt0 i 3. Fi gihe r8dkaghigyclpnalbinickim kpidaip dywvhsrein %§9%tr5“¥vea%tjetpe Eﬂaﬁs’f Base

| abel of the packagi ng.sho { i i AMEL A back

t her ebet Ween;g%ln—'?r&ﬁ?é)a e??@ dﬁ?&ﬁ"eg?‘é‘?&’%?a%éﬁ%ﬁé’ﬁgfg&rﬁnaghs o%vn in Figure 34
arranged i n apdrahe boskdittis eatedfin tiserecdssgliseeti®@8 i s a plan view of the base
| abel shown in Figure 36; Figure 39 is a plan view of the base | abel shown
in Figure 36 arranged in another condition of use; Figure 40 is a plan view
of the se | i | 1 tlaindl RO9kkRdreiarshidrgedsddeeceanis

Fi gure 2"6"1 isﬂ%%pﬁcg%ﬁfsggﬁﬁ%@@lﬁg?ggggﬁl abel and base | abel shown in Figure
36; Egure 42dapted té bowlahsid batdsiitnthetiaekagiegs performed by the systemin
manuf acturing and distributing bottled water having magazi nes coupl ed
thereto; Figure 43 is a flow chart showi ng the steps perforned by the
system ig manpfaphdkabig @Rkhddi Bi tlalutd, nghdreint ihedrevasset straionng adagtedi ives
coupled thereto; Figure 44 is a flqow chart show n% the steps performed by

t he system i rcovnlsuhabeclletig thm%@stWﬁSa #H¥Ed wat er havi ng magazi nes
coupl ed thereto; and Figure 45 is a flow chart showi ng the steps perforned
by the systemin manufacturing and distributing bottled water havi?r;g

magazd nes coupheepadkhgingtotniflet an heyl ode ot clapns dntoof, ippludiag repptERASRRISEIR s of

[ S7a Dott e 1oKAh S ERPAY R SEOT G RN R CEBKhel T A € 4

secured to an,ouLskePRLEROEIRleisuUr face of the bottle 10. The |abel 14
includes the trade mark of the relevant trader, together w th other
advertising indicia, and a predeterm ned surface area 16 bearing
entertainment..and news itenms, . as sh ' I The, It ateel ude
a sel ect?'on oTﬁ%@F%%ngaPﬁé{P?ds Hércfaing}/\@’sw;l‘ﬁ}c:fh?g%%rp ﬁ%%li lgnsegﬁ)é’tahﬂg gg:?her, f or
exanpbe. The Reiwhetal SiBacaloF theFRigkdgied bile fastdner.nmat i on on heal th, noney and
politics, etc. The itens of entertainnent include ganes such as word
searches, puzzles etc. The itens of entertainnent also may include articles
on topicg of {pterast, Pl I €3aiRN7C ) thepateRds Nesdrtaie al
figur es.§'The J?llgé a@%@#ﬁﬁ@&%ﬁﬁ%@%?@%??& Za%{hggé‘%g%i? to a parti C}ﬁ| ar
soci al denogrpgekbging forethe fovdoridiink iteor exanpl e, the news itenms may be
directed towards sporting news for males such as cricket, football and the
like. The news itens may al so be directed to current affairs of interest to
chil %peng_or thge ?Lgﬁ%gin)é-clﬁhﬁﬂliﬁ”cla)fm t, Reh S Ein kA RIRbnd bppasedrsilesalfah¢ ed to
appeal to a particul dr “soci al denographic in a community, For exanple, the
items of ent erctessadeedtioariecldile eatesgondinglezs habpriend\Averang r$Gef defin
poetry, or novies. The itens of entertainment may al so be directed to new
reci pes, dating and health tips, etc. Advantageously, the supply of the
above-descri bed bottle 10 into the community distributes news and
entertainment in to the comunity. In particular, the supply of the bottle
10 to retail stores dissem nates news and entertainnent itens into the
community. The packaging 20 for the disposable item 22 shown in Figures 3
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hereafter to include a book, magazine, card and any other suitable device
for bearing literary works, entertainnment itens news itens, etc. The
bookl et 280i280qpme85er abl y nade of a flexible material thacTeanodsaksso
conformto the shape of the outer peripheral surface of the bottle 20. The
bookl et 28 is coupled to the packaging of the bottle by an adhesive (not
shown). The adhesive preferably permits the booklet to be renovably coupl ed
to bottle 20. The booklet 28 is alterhatively coupled to the bottle by the
renmovabl e patch 32 shown in Figures 9 and 10. The patch 32 is shaped to
overlie and cover the recess 24 and, when so arranged, secures the bookl et

28 in a posi ijyeRdseRiretspebtitdwpposaietes2wherbhethp dngshard 2ddpsedotoesfkeamd siver
renovably coupled to the bottle 20 by an adhesi ve. hbmevgk?bthe a&gh 32

can be coupl 8¢ hooklahavhisnitlhe ookdetpyseafed 1BieieceHre SHFRR A YACPRY At i vel y,
t he bookl et s led t . bottl e upper and | ower |ugs 34a, 34b that

ext end tomarhgdégﬁﬁt@?ﬁggaéggh1opposite sides of the recess 24, as shown in
Figures 11 and 12. Wen the booklet 28 is seated in the recess 24, the |ugs

34a, 34b extend over the front, side 30 of .the bookl et 2 n e
bookl%t 188 i Fha PackeeE® Ya& ilBr‘fl,laniﬂr%t“Wéf% JPESHER S%Pg%liﬁés&ﬁ t%%d 14,

The bottle 20Q; ' biid GRRLéBdi&rJTakd Meedse@Sectibnt shown) t hat

ext end t owar é&%ggﬁﬂgéﬁggmgggggéﬁﬂgr sides of the recess 24.The bottle 20
shown in Figures 15 and 16 includes alternative upper and | ower |ugs

36a, 36b for upling.the bookl et, 284t t ower

| ugs 36&}36b%§§ﬁ@ﬁﬁg¥%ﬁé fee ghﬂa@%%eghggghﬁgagggﬁggm%%gggqggﬁﬁﬁgﬂ?giess
24. The | ugs (38auB60n 626:886LtR6AE $hd REeswbdlidetibhektendeapent twesidedsf theé t he
of the recess 24. The booklet 28 is coupled to the bottle 20 by inserting a
first0 end of ttidngulbsoR¢MAIES into a gap defined by the upper lug 36a
overhanging the recess 24, and then inserting a second end of the bookl et
28 into a gap defined by the |ower |ug 36b overhanging the recess 24. Wen
the bookibet ZBeigmcEatedaimed heclriec &k swirteinrihe reseehed sestivacirmfrésidette | ugs

36a, 36b extend over .the front_ si 30 of. the bookl et I i e

bookl et 28 i rfaid té"@agtlé‘ﬁ 15 8damtehie aq%‘?ét B?fil?]ﬁ%refﬁwg ﬁnﬁﬁsﬁéﬁgggw 1BbRteE i

addi ti onal / alf efnadky SectibaDf & Rond RRAX stiliaivosides ichdapiwdrio st least ipantaigr from
ot her sides of the recess 24. The packaging 40 for the giﬁaoﬁﬁgie i t.em 42
showis i n Fi gueeesveld seaond 181t of the beldetapnsh Bt o gBine o4 the 8o'e HE'EEHPH8bl e
for carrying wate r .exa e I I ternatively, be
the primary 638@5%?85 eﬁna?q@%ﬁ?cfggﬁgagniﬁl%g?§?$§gg§§§?§%bnfectionary

wr appi ng, al um nium cans and cardboard boxes, for exanple. The bottle 40

i ncludes a bookl et 44 coupl ed, tq one side .thereof by a band. 4 xt ends
around tBe perliegreksging cl@%@eq:yq ¢laigy f%é’f’ heﬁ?&ﬁ)}h%fecf’?‘?gx SRS ES .gs %%ghggokl et
44 i s preferqpﬁdggeggaéﬁg¥§$ﬂ8§ﬁ£ Qlng OF any ot her suitable nmeans for

or n [

beari ng entertai nment an ens such as a card 44. The term
"bookbet" is intended to include a book, nmagazine, card or any ot her

sui tabl e device for hearjn iterar rks ntertaj i itens,
etc. TheldookletPagiagiag Biraé‘%%‘# gb‘ﬁ?"hé%i\év\%b?elg tﬁ éef(é F%)ﬁ%e @gn%itggr(%ftasﬁﬁftﬁgﬁ W(§:daen bend
to conform t gsbAagehans 104st pheialgtédetedDihirinerbantic 46okist, pnef trabhgtherade of

a plastic material that can be w apped around the tuybular b af bottle
40. The band spéeief tbr:éapekl@bbydwss@@ﬁ%eﬁom%sndﬁ@néém &urﬁ@@@ogﬁ%g&ﬁg@ﬁ%, for

exanpl e. The bopkl.et 44 t omthe bottle 40 by breaking the
band 46, as s%Sg%gl?%wéfréﬂl%gbo%gl.eg%St%(eé?%a%%d\r'/el y, the band 46 is made of an
el aspscally resilient material that can be resilientlystretched over the

neck of the bottle 4Q and, arranged arqQund th i st .of. the cyli I body
of the bbtt| elppackeging clairaethBATRORE ,O?Pﬁén%bﬁmm@p “&%‘1{1‘&% Ebe&B%/}é’& '3?%151?% band
46 by an adhqggMgﬁagﬂguﬁgggka%gﬂ%.can be detached fromthe bottle 40 by

e band™4

resiliently expanding t and drawing it back over the neck of the
bottle 40. O herw se, the booklet 44 can be detached fromthe bottle 40 by

breaki ng t he band 46.. The packagjn 0 _for.the dispo it el in
B oure Stp-1 s Brepedkrdnt P TiPe s patest & SeRoRR Sofilldel seoklill L1
for eyanpl e. TRg,HACkAGhOHoadreeik dhemdl ternativel y, be the primary
packagi ng of ‘grocery itens within Tetra Paks, confectionary w apping,

al um ni um cans and cardboard boxes, for exanple. The bottle 50 includes a
bookl et 54 coupl ed to one side thereof by a suitable adhesive, for exanple.
The booklet 54 is a generally rectangul ar sheet of material that includes a
series of panels, each being separated by a |ongitudinal crease in the
material. The first panel 54a is coupled to a side of the bottle 50 by an
adhesive, for exanple. In a closed condition of use, the second panel 54b
is fol ded back over the first panel 54a; the third panel 54c is fol ded back
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the booklet 66 lies parallel to the outer peripheral surface of the
packagi ng 60 when the booklet 64 is seated in the recess 64 in the manner
shown i n WogQuoee@ss7 The bookl et 66 is coupled to the boPCraAR5®IsIg an
adhesive. Alternatively, the booklet may be coupled to the bottle 60 by

pl astic wapped around the outer peripheral surface of the bottle, or by
any ot her suitable nmeans. The packaging 80 for the disposable item 82 shown
in Figures 25 and 26 is a bottle 80 sui%t-able for carrying water or fruit
juice, for exanple. The bottle 80 includes a bib 84 that extends fromthe
neck 86 to the waist 88 of the bottle 80. An upper section of the bib 84

i ncl udes;an a i int AB)! - fide MBI, Whereld ®e B30ldbt it lae
bottl e 852 Tﬁgﬁ%#%kﬁﬁ%?gﬁggigFgggfgﬁﬁgﬁgI%??n?%he neck 86 of the bottle 80
when t he uppemagzeotei on of the bib 84 is arranged in the described manner. A
| ower section of the bib 84 also includes an aperture (not shown) of
suitabl e size to pass over the cylindrical body of the bottle 80. The bib

84 can beg fitpadading tthea Bodd be dipk PRESishid fabBadiet e afhptetiao boturt sai8l0
t hrough the aperture of the | ower section and then sliding said |lo

I r
sectidn of thiwoBids dikniterndhersy influding awtbslagtigy tular padysandse 0YEWd t he
wai st 88 of t} . R, pper
section of thgsgggé%%ﬁggﬁgéﬁngﬁgﬁ%ggmg%@g’gg%kgggéggﬁ%ﬂﬁﬁgggggkkﬁgﬁxgérside
of the bib 84and eatitheresi, ddooklet.| yi ng the outer peripheral surface of the
bottle 80, includes a booklet 94 coupled thereto. The booklet 94 is
preferably coupled to the bib 84 by an adhesive. However, the booklet 94
coul d ot lg‘tflr W $fe g%:k%gfﬂ?lﬁﬁn{eg thQaiki 18 BAhEANhedIRFwW SatehRbleeis rsbansl toThe
bookl et 94 is preferably a magazine 90, or any other suitable neans for
bearilfg a col teecivé the tobkler wheathe hooklesis relledhulas news items, entertai nnent
itenms, etc. The booklet 94 can be accessed by tearing the bib 84 fromthe
bottle 80, or by sliding the bib 84 back up and over the neck of the bottle
80. The packaghdighck@8n§ olaithb@irdilspos&bt daini eInvili2einhibaweceptadie gpermsn@a and
28 is a bottle 100, for exanEIe, suitable for_carr ingﬁmgter, oft drink,
or ot her foodbasesestionted theepackaging and exiends dherelEomdpio; At hwar BodY% g 106 t hat
is adapted to be selectively coupled to an opening of the bottle 100. The
lid 106 is coupled to the bottle 100 by a screw thread, for exanple. The
bottiie 10D i nThegeskaginguplaif@l thafaimaibs e ddimt &9 vherein ke epsokendpaf §e t he

bottle 100 and |ater used dr.i nki tacle, Th . bl
'ncl udes one GRS 5 ZPGUE 5 1 P&t RS PETRE el oA FERIRRE RO 0 ¥

its rimthat h§u§pg&gg to engage a corresponding recess 110 formed around
the outer peripheral 'surface of the neck 104of the bottle 100. The
protrusions are positioned so as to be seated in the recess 110 when the

cup 108 is fitted t.o the e 1 | Bt i ) 08 is
t her eby %%Curi%3ﬁ%dﬁﬁgﬂ%SF@%éAfﬁdagﬂl?éf%ﬁ?.3%ﬁ§%q?%3 capqiéglﬁgiq%gbé
secuped to thenhetl fenbihe paykapidewhallaidid & rmmansd fidinathe ppckb@Bigi ncl udes a
bookl et 112 seated therein. The booklet 112 is preferably a magazine 112.
The magazine 112 is coupled to the bottle 100 when the cup 108 is fitted to
Lhe botthe 109nd BylhgidhaNedenchbesk FRORRLs 1T 10 GHRKiAGh Bollley isthe

di sposable item %2 h wn 1n Figure 29 is a bottle 120, for exanple,

sui tabl e for mapazmeng water, soft drink, or other food item The neck 124
of the bottle 120 includes a lid 126 that is adapted to be selectively
coupled to an opening of the bottle 120. The |id 126 is coupled to the
botthe bysa spi@apinbriead fob®lor eaRTted, shitepddkagidteinpchdipesl @ ashrel sid
menber 128, as shown in Figure 30, that is closed at opeend 130 and open at
anot her 132. fied epdrinieriignt dlereinpoyhereindhd @ackezang én%%tfb&’of’}élebéo‘@ﬂ?fgl ed
to an undersi&g %; the lid 126 in such a way that when the |lid 126 engages
the screw thr B50 4nd cl oses the bottle 120, the tubul ar member 128 extends
downwardly into the bottle 120. The tubul ar nenber 128 can be accessed by

unscrewi ng the lid 126 and, draw ng. the nber 12 t of the bottle 120.
The tububar nEhoerckeging daipshineslaing e pdridd éhaogﬁ‘%q‘étt ‘Sl‘??&‘pqur@u?jh OFEE open

end 2 so that. Hg%ﬁ entirely seated in the tubul ar nenber
128.%ahe book épﬁggﬁgggh%ﬁggeracPéyﬁglIed along a longitudinal axis into a
cylindrical shape for insertion into the tubular nmenber 128. Once inserted
in this manner, the tubular nmenber can be coupled to the Iid 126 and the
lid can then be coupled to the bottle 120 by the screw thread. The bookl et
134 is thereby coupled to the bottle 120. Wen arranged in the
above-descri bed manner, the tubul ar nenber 128 preferably prevents the
bookl et 134 from being tainted by the contents of the bottle 120. The
bookl et 134 is distributed to consunmers through the sale of bottled water,
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The bookl et 156 can be acquired by purchasing the bottle 140 froma shop or
store and then draw ng out the booklet 156 fromthe open end 154 of the
recess 1500 200v608srm "bookl et 156 is intended to incluseTawolswetsson of
literary works such as news itens, entertainnent itens, ganmes etc presented
on one of nore pages of a book or card. The booklet 156 is preferably a
magazi ne. The packagi ng 160 for the di sposable food or drink item 162 shown
in Figures 34 and 35 is a bottle 160;2Por exanple, suitable for carrying
water, soft drink, or other food or drink item The packaging 160 coul d,
alternatively, be the primary packaging of grocery itens within Tetra Paks,
conf ect ixgnar yriar @#RRhAGg cRlibed M UG %S vaeeein alicdbodldel isaoepledftorthexatepl e.
The bottle 160 includes a generall|ly tubular hody 164 h viH fqagecg.%EG

ext endi ng f r aerinherabpisfacs «d tthe packagingoby STIPRIpIt RACEIE6E" | %l% & §"Md 168
that is adapgéglto be sel ectively coupled to an opening (not shown) of the
neck 166 of the 'bottle 160. The lid 168 is coupled to the bottle 160 by a
screw thread, for exanple. The packaging 160 includes a booklet 170 coupl ed
to the outer peripheral surface of e .tubul.ar bo 164.0f. th 160
by | abel2’ arﬁﬁ&t@%@{lg flgimedag flag. 5‘? AYREFRAD HETEPD %Wﬁ%m&il%a?%%‘ {3‘)2 and
37. The b°°khﬁ&1ﬂ@d8¥ﬁﬁﬁﬁﬁﬁhy a magazi ne 170. Alternatively, the bookl et
170 can be any other suitable nmeans for bearing one of nore literary works.
Thel abel lamnate 172 is, alternatively, any other suitable envel ope for

coupling. the hooklet .170,t0 the bott 60.. : i lin
thepboo Bt t etﬂaé’%ﬁ%‘f’glcéalT% BF au?eése’o‘ﬁ qugﬁggmbgglgg%gn?r@}e?a;@rglgtcgﬁéggl ar °

first and seqQpghBAl fififake bf tht baclelgiy Beseerdvelopk. | ami nate 178 are arranged
side by side, as shown in Figure 38; b. A non-lam nate section 176a of the

firstOpart 176 of the base label lanminate 178 is arranged so as to

partial |y, ovefl i - 1 i d SBeAlids Rabdse Léderof t he
base | abel | an}ileng%czta%g,Ch%@gﬁ%%ﬁﬁﬁigﬁﬁg%f}éﬂ%gfega%e bookl et 170 is
arranged centdoabled tovier outérepetiphatl amfics ef tedapcaging AN ouergiovEheo uplsle

| abel lamnate 178, as shown in Fi qur A cover |abel 180 is arranged
over the baséDﬂQb@FeFQW?ﬁ&Fé“ﬂ#@uﬁﬁgeEﬂégﬁﬁg?FQ?“geb, as shown in Figure
41; and e. The | abel lamnate 172, with the bookl et enclosed therein, is
rolled over the tubular body 164 of the bottle 160. The slegégffroléggg t he
| abel5 | a¥fi. nat Bhel packaging ¢lhisiaduinurlaim B9 yvhesen ghe thage 58YE BCes i s the
step of couplin he base | am 0, I heAshener,
such as an adﬁ@@?@@?ﬂ%@?€%§§%%$§a%%%gﬁﬁ%%%ﬁgébfgf fﬁgp¥ﬁ§%¥gggﬁaianinate
172 over the ¢niblpahs Wegyed Srbuad ge dunelpedpbertlarfatepf the psdaigingg t he cover

| abel am nate 180 to the base | abel lam nate 178. The booklet 170 is
thereby sealed in a |lam nate envel ope that is coupled to the outer

peripher 5ephd ﬁ&kggm Reh P @Rinb96YwHGdinhe bile B0kt dr. théButeheovaataed

| am nate 172 rolts across the outer peripheral surface of the generally
cyliparical tmbddafahntyial 64t sfadahied bobindedoggher asibe povelonens ﬁ‘élgeé]omg i on
174a of the second part 174 %f Hgﬁ ba%% | abel lam nate 178 slides under the
non- | ani nat edths QufSr SRTRNEY SPFRGsE 5 PAKRIREL 176 of the base |abel |aninate
178. In doing so, the base |abel [am nate 178 tends not to gather and bunch
up as it is rolled around the cylindrical surface of the tubular &ﬁﬂy1164
of the bt eThepackaging chiimad &F amt eifpdl HyimsyAS 131 Wheredy the QRRIPEIRGS
paral | el sheets_.of terial . ped around a curved surface. Wen the
bookl et 170 i ¥FGPP eé’r"‘%@ﬁﬂ‘ﬁé‘wﬁﬁm ar body of the bottle 160 in the
aboveslescri bed manner, it has a tendency resiliently restore itself back to
its original flat lying shape, This_tendency is known.as "spring back'. The
f ast ener3% hat Teopgkasing kg é}CIF‘%%‘f&’ ‘Vn]é?’ﬁf“ﬁ&b%pﬁ epg 1§ ﬁ%tﬂﬁéé%pq%a%@ﬁﬁe

| am nate 178 § l}{gtltg)h £ ahafecbpBf @fc Bdige cover
and base Iabe%&?gﬁﬁég%%Q&%%gﬁ%ggggﬁd he?gﬁ§ﬂﬁ§¥ﬁg%ﬁzﬁ%ooklet in place. The
fastener is paefei@bhyawaist ofthelghleso that the cover and base | abe

| am nat es 180, 178 can be separated by hand so that the booklet can be
accessed. The booklet 170 is preferably a 32 page magazine 170. In an

al teF@atMe egl%@g?&%gﬁq Adife@povamiescrhdies tHe bhadgiibapoitle\shhpeeichridrthe
couplirng the bookl et 1%0 the step of arranging the non-lamnate secﬁl n
176a of the fboddetpacourdabto e paeaging bihe habew resppiasteecaiplad; et 7S 8? t he
second part 174 of the base label lamnate 178 is omtted. In this

enbodi ment, the non-Ilam nated section 174a of the second part 174 slides
under the non-lam nated section 176a of the first part 176 of the base

| abel lam nate 178 as the | abel lamnate 172 rolls across the outer

peri pheral surface of the generally cylindrical tubular body 164 of the
bottl e 160. The system 200 shown in Figure 42 includes exenplary steps
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m xture of associ ated nagazines. Preferably the |abel lamnate 172 is nade
of a clear material so that the covers of the magazines can be clearly read
by consumwoownmemssthe products are sitting in a refrigerarmowu20ds/0@i1845
supermarket, for exanple. In the system 200 shown in Figure 43, the Gocery
War ehouse 216 and the Route Warehouse 218 are conbined into the one

War ehouse 224. The cartons of bottled water are stored at the Warehouse 224
before they are sent to supernarkets-220 and whol esal ers 222. In the system
shown in Figure 44, the cartons of bottled water are sent straight to the
super mar kets 220 and whol esal ers 222 fromthe bottler. In the system 200
shown i n Fi guhebdtlle. t he caps, cartons, bottles are then shipped to a
bottler for assenbly, at step 214, and then, once assenbled, they are sent
to the warehouse 224. The nagazi nes and | abels are shipped to the warehouse

224 for sgoupl -9; |l £ S1ai WROAZ] RERASE r&ebRERYs 4 eyt he bottles
in accordancgﬂﬁﬁF'gg% %ﬁ@kgﬁ ?ﬁggg%bvedescr?bggétéch ique%. en this
process has been conpleted, the cartons of bottled water are shipped to

SpeciT i QlombddeRRRastg Ba FLashon ALSIRROI Fis L AUFPHBATE ooHr Cbib fand

i mprovenment s ywdakingccur to those skilled in the art. W desire it to be
understood, therefore, that this invention is not limted to the particular
forms shown and we intend in the append clains to cover all nodifications

t hat do,pot part..from el L 0 11S:- BOR, Sl

DEFI NI N I?THEqﬁrﬁ\O/Eﬁ’ﬂa&%n’ ﬁgepﬁépaﬁ&%%ﬁ\%?‘?ds% 858 ea%%%“’#%ﬁgtzpbgﬁ or %/Ei nk
item said paokkgt agiphel thgredapt ed to secure said food or drink item
therein, wherein a recessed section of an outer peripheral surface of the
packagi ng is shaped to at |east partially receive a booklet. 2. The

packagi Bg_cl aﬁh@%@qbrﬂmqﬂoﬂlcmrﬁm Wagh 87 NwhiginRAe kaahiads b magengeal |y tubular.

3. The packaging clained in claiml or claim?2, wherein a front side of the
booklet is generally parallel with the outer peripheral surface of the

packagi when a bac, jg f th ookl et. I.s seated in the recessed

sect i 0n39~4_ ﬁ@roﬁ%%jﬁ@?ﬁ %(‘:lg% h‘éogd‘%ﬁPoa’i"?gaﬂosﬁ%re%flmé]ﬂglfl?r@wlstffpg % wherein said
recessed secf@pn icvupliapied bbekiewuphageanictortodflied pidkaging foadicatpodgr 5.
The packaging clained in claim4, wherein the recessed section is adapted
to cBupl e the bookdriak itegn ¢lpimedde rayypProisiaimy! ©23a28%st ener. 6. The

packagi ng cl gyred 4.0 Fel ' [ hiadapted to
extend over 2%?3 f@%g?@%ﬁﬁggggﬁﬁﬁhg%ggﬁ¥F§%@%ﬁﬁﬁgﬁ%ﬁ%t@%§§F§?Q§o tﬁ%’
packagi ng when t heatiohkiling a beoldeabepled terebnto ohe of mrpaticadiata! stheismed i n

claim6, wherein the patch is secured to the outer peripheral surface of
t he packaging by a fastener. 8. The packaging clained in claim6 or claim

7, wherapn t heeRRE&Rs biRinkRIGARAAN BOPARkRAH MO bbekletshes ha@simk. drink item 9.

The packaging claimed in claim11l, wherein first and second opposed si des of
t he 20ecessed section include corresponding |ugs that extend over the
recessed,sectiont owards. t hei r.r ecthve.oppnosed. si e in the lugs
are adagQEd b%wé§?%ﬁ%0895?lPﬁ@“ﬁ?@ﬁ%ép’w gﬁﬁpﬁgpg%%%ﬁlfsgggégéted in the
recessed section to thereby couple the booklet to the packagi ng. 10. The
packagin% clainmed in claim?9, wherejn the |ugs extend s&gi}agéially acr oss
the w dfth of liR@reqesselainig I8 sByR (¢ osbiing tae g obprintieg e O8e%!8H secti on.
11. The packaging clained in claim2, wherein the tubular packaging is
substantially triangular in cross-section and the recessed section extends
aroid #dwo sildesteni farhisttibatmgdubblctsgackiagistoges, 2ludiipethpatckagf ng cl ai med in

claim11l, wherein the.recessed.section of a first side of gt sides is
adapted to aia)l ea@uﬁlg}& ?aé‘f ﬁ?/oq?l‘”écﬁg? vEPECT e es ﬁirﬂfe B?C?(?ﬁé‘ggtgﬁ%ee{&daoﬁd t he
recessed section QinR iRALANhedifBnPbnsSet Jaili¥0 Bidesnd S adapted to at | east
partially receive a second part of the booklet, such that a spine of the

bookl et bri d§®s salidribwimgsedasspsttivehenss of dragpdckngipafkabe fpdwhishinkhEenbookl et
i d. 13, .The. i ped .in claimi12 ' d
section extonds atBtmaE hrradEalhe) Rubloafghibe plARL S S0y oThe%e

packagi ng clained in claim13, wherein the recessed section of said third
side is adapted to at |east partially receive a third part of the booklet,
such thdt andbpeystepickimed in HeinhhdRyhereip thejprekleiniig magesHes si de and sai d
third side of the triangul ar packagi ng when the booklet is so arranged. 15.
The packaging clainmed in any one of clainms 11 to 14, including neans for
coupling the nmagazine to the packaging. 16. The packaging clained in claim
15, wherein the nmeans for coupling is secondary packaging for the food or
drink item 17. The packaging clainmed in any one of the preceding clains,
wherein the booklet is a nmagazine. 18. Packaging for a food or drink item
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magazi ne. 24. Packaging for a food or drink item said packagi ng being
adapted to secure said food or drink itemtherein, wherein the packagi ng

i ncl udes wokowlisets7coupl ed thereto. 25. The packagi ng clparmadoosmocd4ai m 24,
wherein the booklet is coupled to an outer peripheral surface of the
packagi ng. 26. The packaging clainmed in claim?25, wherein the booklet is
coupled to the outer peripheral surface of the packagi ng by secondary
packing for the food or drink item 2722-The packaging clained in claim 26,
wherein the secondary packaging is a |abel for said food or drink item 28.
The packaging clainmed in claim25, wherein the booklet is coupled to the
outer peripheral surface of the packagi ng by an envel ope. 29. The packagi ng
clainmed in claim28, wherein the envel ope includes a base cover coupled to
t he out ef5.per Tisheystem slaimhebia ciimtd@err gdc whegiegtha packagingus abodlsver coupled to
t he base cover so as to secure the bookl et therebetween. 30. The packagi ng
claimed in claim?29, wherein the base cover includes first and second parts
that ar eiqadapliedsyiseenatlatgésihn afoht af ¢iingd 431® 43y @iclings tBQtcpeIf paeng thee

envel gpe is wapped around the outer peripheral surface of the packagi ng.
31. The packd@? tclaimed in claim30, wherein the base cover and the outer
cover are nade of a material that is adapted to bind together as the
envelope is rolled around the outer peripheral surface of the packagi ng.

32. The 4$Aackakpckagiokdbnedisposable)iteanaaidfpackading ikBiding 8 prededesnimed stfaceout er
peri pheral surface of the gfka inq i s tubular. 33. The packagi ng cl ai ned
in claim?24, %R %arrH’gtr}?évsﬁg RLGIAFFEEH e shaped and the bookliet is
coupled to the packaging by a bib that extends over a neck of the bottle
and a around a waist of the bottle. 34. The packaging clained in claim 24,
wher é9n 4he phekpepkagingslioed e coivagdd whnttin He ryokansyor entertaiiphent iteost he
packagi ng by ol |l ow r.ecept ac coupl.,ed. ove neck ofthe bottle. 35. The
packagi ng cl ari%}?lg%{q anp%lfl%]i%ﬁ]s\? {ai V\%Hé?gerlg%hlf e ﬁ(g) ﬁl(‘)l\r/lv& ‘eceptacle is a cup. 36.
The packaging clainmed in any one of clainms 24 to 35, wherein the booklet is
a magazine. 37. In conbinatiop, the packaging clainmed in any one of clains
1 to 23,% ncl Thf mackreipoklagned duslan theoretd. “gﬂgmmrﬁ%e EyPerarig it A3 & m i n
claim 37, “hqﬁﬁkﬁPﬁﬁgﬁgﬁg&hﬁ&khégﬁ magazi ne. 39. A process for distributing
bookl ets to retalil stores, 1ncluding the steps of : (a) coupling said
bookll®ts to respective ones of the packaging for the food or drink item

clainmed jn any one of_cl ai 1l to 23; and distri.puting,said,res tive
ones of iqﬂe p%cﬁ’%ﬁﬁ?sﬁgfof o‘ﬁStgﬁ‘gmlgo’& Sofm%Pf ﬁ&?@?ﬁpg}men@é Hlsh%vf}ﬁgplgblffoggﬁgt
coupl ed t her gfifcest AnONBInG theQkD OF dBBithtingttae |paskapigs claftled ThanpPraRess
clainmed in claim39, wherein the booklets are magazines. 4 1. The process
claimed in cld#ims3d ©4940, wherein the packaging is a bottle. 42. The
process clainmed in claim41l, including the step of printing the booklet.
43. A systemfor distributing booklets to retail stores, including the
stepg0of : (a) coupling said booklets to respective ones of the packagi ng
for the food or drink itemclainmed in any one of clains 1 to 23; and (b)
distributing said respective ones of the packaging for the food or drink
item each having a booklet coupled thereto, to one or nore of said retai
stores. 44. The systemclainmed in claim43, wherein the booklets are
magazi nes. 45. The systemclainmed in claim42 or 43, wherein the packagi ng
is a bottle. 46. The systemclainmed in any one of clainms 43 to 45,
including the step of printing the booklet. 47. Packaging for a disposable
item said packaging including a predeterm ned surface area bearing news
and/ or entertainnent itens. 48. The packaging clained in claim47, wherein
the news and/or entertainment itens relate to a particul ar soci al
denographic in a community. 49. The packaging clainmed in claim47 or 48,
wherein the disposable itemis a consumable food or drink item 50. A
process for distributing news and/or entertainnent itens to the public,
said process including the step of distributing the packaging clainmed in
any one of clainms 47 to 49.



