; OPQRSTWVe3e{{T LH 6TU. 15 Cct ober 2004 W01/ 79545 MOLECULAR MARKERS FI ELD
OF THE | NVENTI ON PCT/ S@1/ 00067 The present invention r& ecebegiiidral |y
to nucl ei [of ased nethods for detecting the presence of E. coli_or

Shi gel | a‘vg(?gybg‘é{)ed m croorgani sns in a sanple using one gﬁﬁ&%""@“ coli or
Shi gel | a speci es specific nucl eoti de sequences. Mirre particularly, the
present invention pernits the identification of nolecul es cammu‘mmwmm““

bi ndi ng or otherw se facilipyROUECUNARMARKERSOWM h or ab

physi ol ogy such as found in cancer or cellular instability. The prggent

i nvention further provides nolecul ar probes for perform ng the nucl eic-acid
based nmethods of the invention and nmethods of testing and seJlm\wu‘nﬂlllmmmwl c
aci d seqEEREKROBTHERBENEENIIOMNME. The net hods and pol ynucl eo

"present invention are useful |nt er alia in the testing of food amshoosat er

sanpl es, Elaeofnbeltse ;1'3{6] tlfgg,[ %?eg nggaglg 8SI{%CLCIC A 1dI a%é@?netfl&&ép og’&% ecP n%ttﬁstI ng

f or beni ease i

Synpt oNepreSene® bOEEEIIPbr SHigddairrelatedaniefdor ftlisneyins Qimld asifg ahe bt lor@E. t he
af orenmenti oned conditions or those infected by Escherichi eae and with ot her

di seasesc@i o o¥éigellnospsciepapraRoUNBletidy HEquepeeNTMOoKe Paiquipshy; ithe quesesh of
bact
cooni L inSBRioh pEANE T enrilfoh i° TR caflld A bindfll oP iheryise

Fl uor ogefabmtaétﬁmgagf@ohﬁal befrmgﬁbvahemCabﬁonmhtphwiology Enchesi found dncednicer 4982.

Fal kow S, ber nehl, Ra id .M ds and. Aut ion in Mcrqbiogl ogy
and | muffoiu yst Ftiyn ention %"Ir&mlg@gl eé@“g%cus%“(ﬁ&@e@ for E"’trg}m’%& hods
of Anal yilﬁbsnujc?e?é?m SRRE! 1ﬂe't-hod§59(§fbﬁieqﬁv§ﬁﬁ)n5£rﬁf‘ﬂﬁ?ﬁiﬁ s I (S R rgeg&

M.crobi ol ogy. A oratory Mnual emc Press 1995.) Food afi

Hygi ene Bickeit ecid cadueness suitable ol baroe. T hearethodsTdrsl pn:\;smuc;hﬁromﬂdas)bﬁthemmm ( IVPN)

is the common nethod.far the detection and tion

foods. THVERHE HodsaRl dues ofia ERE ine i a0 AR ovleh SmalEn Pr IRUng Y ¢y
to fermepdneliaGh@eluthat thstdbfitgVMd FdroRstity fb’i‘soen hete-ReUpldstic @Al ne@pmatd S s

al so fernent |actose and, therefore, several ective enrichnment steps are

r equi r eddiserse il @symepfomatic oogymp@mazr@mlwt@lmr?m cancgepaféanty et thpse el ect

for colifqgr acteria d

met hod h4s" gtgé aate r[h? ?‘getdlE%(Hl(sa%leg %?%%é?%ggi p{eﬁcé\{gggfa ée{csl&the {}@;‘t ose
negat i ved@meg(hu@naﬂnengot detected usi ng the MPN net hod. The MPN net hod
requires a m ni nrum of about four days to determ ne the absence of E coli
‘in food products and about seven days are required to get confirnmed
results. ian! Ncl udi ng the serotype 0157: H7
strains, }‘@égym‘f}?q?ﬁ? FSXWH%I selectivity of the EC broth at 45.5C
and gas production in the MPN nethod is susceptible to interference by high
| evel s oThe ademeification of hactersarsan NMer earriegiout rnteitngddgcliemicrdetcekmmhgarﬁbocbol i

are needed because . of ccurac L t s of VPN net hod.
't “has  bEAERERD o rplrant pRieBRe, Bes: RRE A0S o, Bl RAL Fi}flediit
B- D- gl ucukaisi @ﬁfslﬁuﬁehiﬁ’éte CRRfilifatdsl GCLRAeAYRIE OB f982 o ¥ SHgbedher KO.
synt hetic subst rate, 4-net hém unpel |'i feryl - B-D- gl ucuronl de (MJG, to a

fi uor esceditRamd l\ﬁ?tb@ﬁﬁc@d Aatomation indMicreiieloay and dmnpnelogyy Springsrt Yariag,
t t 1F I
f Irﬁgr gzge%{rﬁpggggﬁgq g%/\h‘%@ carfﬂ"%gl ]@F{yy H% %gkﬂﬁ Slgq?%sn\gﬁngbery[ﬁ ﬁ g téP la—%wever

a nunber Bedndetkee T WpaEivgafientdE ®idrobioluglyLdi rigbaretony Wianuhl.5 Achifersicr Riess, do
not possess the B-D- gl ucuroni dase enzyne, do not exhibit fluorescence in
LST- MJG ¥ um and therefore yield fal se-negative results using the MJG
nmethod. In addition, the selectivity of the nmethod is conprom sed by the
fact that some Shi eI | a, Ci h-obacter, Enterobacter, Klebsiella, Salnonella,
> and Yer sFﬁP‘éag‘f)g@!t@sthlW produce B-Dgl ucuroni dase and therefore yield

fal se-po I t dely used test, the Analytical profile
_index (Al gH %%I’glsc{zp@fir[{;%gﬁ%%oﬁﬁ% by Bi oMeri eux (Fr ance), nmay be used to
‘obtain test results quicl dg These consist of a series of mniature
capsul esThe mostdptpbpblas nirmbert (MFN) @aélhf« compiire tmefbed afopsthy detegtiane and
dehydr at md wd f rial
suspensi gﬁang? 29 Ht élnbgocg)&l{}%%éshﬁ' a@gs °an {%Cfr%o%\llj\ci%at ﬁ}%rﬁagis'yéflﬂe Ba%@r?&?

react i onabisityold &rfbedlt lachee avisie thd evdletioif | gav.0OuRE mh-Frechlu mmd;mshelscb arge
i nocul um used. The identifjcation of the unknown bacterium s, achi eved by

det er mi nfarBeRt eipshard, ghareioroa sev@al SRSk VA GRBEMEN Fteps h BAUiFA dn OFET Ap)
profile recognition system However, there are strains of E. coli that
yield a | ow di scrimnation val ue with the APl stri ps. 15 Cctober 2004 WO
O1/ 7955 -3 PCT/ SGOL1// 00067 When this occurs, further identification with
sugar test |s reqw red for aff| rrratl on. ACI d productl on from sugars, such as

o M o




DNA Probes The use of genetic probes in the detection of mcroorganisns is
popul ar because they obviate the need for pure cul tures, HnOctber H)ddcific,
sensitive, fast_and reliable {Fred C. Tenover: DNA probes for infectious

di seases. WO BHSss, I'nc. 1989). In DNA probe test, it is BSHEGIVUP6E o know
sonet hi ng about the nucl eoti de sequence of the m croorgani sns under

i nvestigation. Bacteria bel ongi ng to*&i‘fferent famlies or strains can be
di fferent| at ed. n th baS| ro Yy in genetic sequences. One

appr oach $°894% ‘é‘ ﬁ? bﬁcﬁﬂlqﬂ@e% pecific toxin genes of disease
causing strains to d| stl ngui sh them fromthe normal flora. Another approach
makes use of the conserved and po hic sites that are found in

bact er i alTl!ussfldfflbo@@thPT‘Rmﬂ(l@d?Rm) B@Eéﬁu@gomtl\dwe@lémal ifn calirsglates areRNA
or human ﬁ[\l% a0 p EpRE

reaction : &) %%%%dléﬁse tgi?%gtg?o@r%h&f {q 10113?\]( Hi?ﬂ%sde?t%nm ngﬁgm

pol ynor p heqmmgi mnﬁmaﬁpbfmwhogm @iysao dél&hﬁﬁxb&h@ibs'em of g% ubli i fhod @EcRReL
i nfornati on can also assist in strain identification. (Relman et al. The
New Engl andozbonksgvenizys aterrequised tmget qopfpmedgesulls. e, ngrWBOﬁ/ﬁ@%& 6%

Letters %cl#: gﬁhe %@%ﬂl{p e[R591§7 gfr%;g ‘is §8\}e?érlgqm%ﬂﬁ?d ﬁ%ﬂﬁ%ﬁ’mt&%@%ﬂ

coli identl tro produce ene- USA
uses DNA brbﬂgaxrﬂﬁcﬂi"ébhﬁdjgss productienin heaviPNt ﬂnethﬂ:ﬁSs sshEptiblé1tcs uﬁaﬁayndeslgs
hybri di 23}1 tec es to detect E. coli, non-coli Escherichia fergusonii
and shig Pﬂﬁ@’cﬂ’é@“\ﬁﬁ‘f of identifying bacteria specific DNA

probes is by u5| ng randon1y cl oned chronosomal fragnents. This involves the
cloning of restriction enzyne cl eaved genonic DNA of a bacteria, and
sel ect i orMofe spet infeitlods| fon dsteblinglét enfiiané mgedddebacatmgbof e 2ane and peafradyes by: )

peci os- auniaRees or NP BiBed T deS Ro6 rhipnet it Botln Tl o Brhabheatnine

speci es twssésg%ec BonaguesRdaier thiteshnt w@aet@étlaa péﬁh@%@@m@wwymﬁ&m
Probes for Infectious Di seases. CRC Press 19 15 ober 2004 WO

01/ 795. | ssubsiratg,s¢-meshylnmbellifersl- B+m+géwurcmrdq3 19 onﬂ@me@cﬂnbreadtmbdufancer

[ fokh th ill in th

ts ot of WIS MR s SRt RRd it doury oDl etniRe SR Reai A e B RRAREEK of
reliabl e ®iagneslyieldmiskRiosescBagrodicy whithedihtie doistaidsindetiongwaie legﬁnet I c
predi sposition to colon cancer has . been achieved through the

i denti fi dAewWeYerof nyaheof catgseprihegenictp cob jnefudins seetypeiol p Y17 tiaigs) do st ed:
In Mol f
cancer - TBRes B IS Ry RASEEnrs B O RN EGU BEIRINT-FRIS ity |

rate fronamiolietefotenlyictdnfalse-negstiveotresdits | usivgyl thie aviaiG (mdthqd okemdditien| alst 40
years er.s. associ at e th cancer itjiatjon or are

i nportantserq‘f“ﬁlgl rffle d’é‘?tgo T%HBWPEDDEI‘F%JQE&%‘H fla?t that %5’ ?@’e drabagtetial | y

be cured By pheheral KREGER, OTSdPholay P&t OWr stk gbé‘cf?és NG S{n‘éﬂu@é”BSDBO%

of patients with adenoma or carcinomas that are confined to The nmicosa)

Pat i ent s glhcuronideserraddhetefosmygieldfalse-pasitivorespitognosi s as nmortal ity increases! )
to nore than 90% after netastasis takes place. The gastrointestinal tract

is often exposed to a range of m croorgani snms. \Wen bacteria cone into
contact WAhbther WiGdeRIsedlesthasd AnhlyaralCadfies inddx SAPIPitbd &diris, tiradied By

presence, colonize the individual, 'infect the individual or evol ve wit h t he
host. TheBioMaisme (Emc@s ngrbenesed 49 ebiaistestrentlis quigldsSEhese consiss 06 iseries

Fiman ol At misiReapRass S RIGR! MRS, il OB S BFE By R R liip hithupid o
Press, | naediuA®%n) poﬂ&l@i efors. haudltmer@famml abadinig ha | buctaiairasizpyndonel

di sease such_as ulcerative colitis and Crohn's disease (G affer, et al . cut

33: 646- 659Muitauppuslyarerhjidrates And Waulnigs HBE Bediym. Agaplﬁg%cﬂ@ s ébtajped

Gast r oent 4

pan- col i tl?ésg%%q%f&%@ %@?2&%{% (g‘r%&gté%rﬁng Eh%@%%fn% gu@%kfo l%rlge?:r 1ca%%1}18%r
(Wanebo Hhe ubhkndoh bacftemah iCachieved Hyeietdﬁ:mrﬁ'ngalsewchgmbrdﬁté urdeﬁammbnoamd

| 993; 15s-163 frequen cated, the role of

col on 1 o1 catstlting She, S8 Fele re SOl IRt oioBh e oribrg fer SFAnS Of o colf 1t

i denti fi cablqAMoRf diR@GhiBk#iGh bd]upbjytﬁltﬁémpgtgﬁg mty to diseased tissue does
not provide definitive proof of a causal relationship between a bacterium
and the diseased condition. This is especially so when the bacteria are
commonly found surrounding the tissue (Swidsinslti et al. Gastroenterol ogy
115: 28l -286, 1998), as is the case in the col on, 15 Cct ober 2004 WO

01/ 795-15 -S PCT/ SG01/ 00067 and there is no additional information to
differentiate between bacteria. It is perhaps nore convincing if the

bact erl um can be shown to be p05|t| oned |n situ |n t he di seased t| ssue and

o o, o . o T L 2 1.




Nunmerous in--vivo and in-vitro studies have vividly shown that

m croorgani smcarry transm ssi bl e tunorigenic genetic i nfdr@etober2004

Mut agenesi s in _such instances is either by transposition Qr_site- cific
recombi nX¥Q W ¥F4tilitated by conjugation, transfornation gﬁygpblé?@gﬁcti on.
This information is constantly being exploited scientifically in creating
mutants (Sherratt DJ (ed): Mobile ge‘r?’e'ti c elenents. Dale JW Mol ecul ar

geneti csyQf bacteria. 2%d Ed ti-qn. ] ' dAq

Uni ver si F@’eﬂr@sssocf&%)ﬁm&ﬁ ﬁ@@%‘ﬂ%@l 7 géf%égﬁﬂg ov\&;?dﬁ)’t-r gdgftl %@g's |A\§;led
strains god@idieflofn , suphexaRhi asirDl Adoniiel, | Cellbiosay Lyctosd andnb-Xylasesfaee t hat
are stably inherited and expressed by the mammalian cell progeny (Courralin
et al., eﬁ/dm@na)\bmhers&al. tegtfpy diffgnemtiaboryot Bsrperiognie syecieyigad é‘?l't‘fF‘g,SchteSi s quite
*possi bl e that the persistent presence of bacterial genetic sequences in the
nucl eus of manmalian cells can |lead to genetic instability that may

ul timat eDNAQIPrebdsi se to a tunour 15 Cctober 2004 WO 011795:15 _6_ cell.

" PCT/ S@1/ 00067 Bacterial i n\zas‘eo can sti.nul ate sinmlar a pattern OtL
protein pASISHATBEREG Prebss 1R Ahe (dRteaHY Of iGIogTARISECIS ROPRET Pecaise)they, 4

cel lul ar ol 1 ferat ] e dfad Ay edmBRwenRres for

di sease 8?‘:6‘8!? etilging%\é.l \f?rcgﬁg%%gtﬁﬁg WN%%%C%E’Y?%%% 5’8f9a\,§4 _.1992). In

addi t i onTehaet:ddNAl prabsy fopirfentions disedses. (R C Press.dnectfiBh Aaptobettestal |

proliferation tterns and differentiation, (Epenetos AA and Pignatel]li M

Ced) - Cotl SRHBLIJEPaN, FEBEINIES bRUC CaHeSHHE FRTaRAT 1S AR AR fidst )

Adhesi onjpplgcilh,gs in neoplasia: An overview Chapter 1:1-13. Harwood

academ ¢ publishers 1995). Cytonecrotizing factors have been identified
that can cause formation of |large nultinucleated cells and cells spreading

1907 LoRetiE Hefongire ARty Tapilp BT SiFoEh GEuTRER T Sbeg o N
and Hal | herogEh&y B @dtis $6hued@26Dne Appioact Rohy idéntificativpnsimi e of specifience

of bacteria can cause cellular changes | eadi ng tg cell disorient ?\Eﬂp‘i@
prol i f er de%ingenssdoidsarse sausingcsiiainsp distneyis)  them drogy fiegrormat BpRg ASPHEE L of
bacteria_is en ro ri i | NPGR

geneti ca|aP1§f°\Fl‘V‘+ﬁ}5ﬁ‘ orurrsjﬁi3 %g}t%néfcﬁga é&@%@ﬁélﬁ@%{pﬁ gcnsgl@E l}ha(?)@/ %ﬁgﬁé urmuFb-mia%l l6,l%l ng
(Ti) pl asivosbrhal RA (FRNA) s@menuee nohpresent irshumdret ERN Aror Anthas xyptcebendrial
result in_the crown gall  phenot . Acrown gall is a tu aus

prol i f er 428 oA ﬂfs@mw@@magowgfgﬁwapefwwgasam rrS?'ﬁt‘r‘?Br%gf‘mﬂlé? 48518%R€ and
repr oductj . P il Bgiofe REd bEFloghett aaslyYés! ey
Longman tlz_m\cl?ﬁﬁ%gg%g %%%Vgﬁ]g???qavellpgr?grﬁgé}lr\%grgslgon _lior_leﬁﬁsbrrgggsuf fer fyr om

t ravel er 'of thH @sulling seq@enechinfdypetion can alse pssigt én sixgin sdentifieatione (kdmar ¢hbn i n

their couyptry. The, as sl kit e f.or, de i SR CF 0o .S
i the AdvE Nt PrpcS PEBERIGe 321 e PP Btk af B R ioToRR L BRR

i mpor t ed grsPAYA/1889. DA Gl R ide 28RSIZE0MB691989).speci fic for the
bacteria in the Asia-Pacific region. Mcroorganisns transmtted by water
and food usually growin the intestinal tract of man and animals and | eave
, the bo in the. f e ' n t hat
ket horteck gt et FRERALbAY B et AN byl PaRIRRN B IRNGRE |
bact er i alDNAf kgdnablebtidesethhat dompleaitnedhdUbSi IRNA. Fhisl dssaponsésniybridizedioni f

bacteria that do not cause overt _s tons but persi a renai n undet ect ed
in their teduMqueatp dele & dplbanawsli .I%{vgger&yz?%{b%gusgl%an%zgé}f@%gle@7_

PCT/ SG01/ 00067 with time. Therefore, it is inportant that the assays that
are avail able are sensitive and specific for a w de range of pathogens. The
E. coli gemehércwaeqfddarifying habtleiis rspecifi¢ ENAt prebesets usi@irgnggﬂy cloned

277: 1453- 1474, 1997). Sone_of .i tﬁ ge etiﬂ%g}se‘gfuence.has ‘honol oglg t o other
~bact er i a qhueResemAliagmentsy bhis igyolveg e o WAETEFHOP SN2yl AESPe SRAQTRIS
Press 19 lgdyeint | dpiec WiohBs b QleRi@ thedv Bybridizationas
identifi ﬁﬁé If;gll?a@%%%, gfé%aéelggggp\?\fn ch ar_\gdohlﬁ% qge to ?ﬁlgg Eschg?? chae famly
“and fi urtpvefilesrby Iydsididation aghinst itd owhepeeies-segnences land ofher 1SpeIES-JFABYRSRE:| vy

avai |l abl e.are.not .a at.e for detectin I i i 3

pr esent p%ﬁ?’r?&&qe@ gfa\q g&g‘é@a%g)n‘?gu?%%f h’é) ngtgtﬁg?rleﬁe fgfé%éts?ﬁé‘? {r%ls?t}%?ﬁetg E\%ﬁe adifed
Escher i chi@aewlE e Sseldstdh@en6iraF@n ONAI Brebésajor Ifeceions Dismasdso ARC ress
informative than the agar plates EMB, MacConkey and MJUG They can be used

to detectl989.coli that is either EMB, MacConkey or MJG negative. The
sequences are also found in 0157: H7 and 029: NM strains of E. coli.
Therefore, the present nol ecular markers provide inproved tools for the
detection and characterization of E. coli. In addition, the invention
permts the use of the sequences) to study the outcone of tissue infection
in-situ. The present gene sequences are nore specific than the gene-tralc

o . o o o o




15 Cct ober 2004 WD 01/79s.16 SUMVARY OF THE I NVENTION _g_ PCT/ SG)1/ 00067
Throughout this specification, unless the context requireks Ottobend(9d, the
word "conprise", or variations such as "conprises"” or "conprising”, wll be
under stoon@ot"d”??fﬁly the inclusion of a stated el ement or i@ﬁ%@%?l%m”gr oup
of elenments or integers but not the exclusion of any other el enment or

i nteger or group of elenents or integ€rs. One aspect of the present

i nvention provides a new use for the whole of Fornula | and sequences
within Formula I, as markers for species of bacteria within the

Escher i ch;gamitbaimday Ipeehfical |y Eschericlzia toll and Shigella species or
rel ated m croorgani sns. Anot her aspect of the present inventiogn relates to
the use dﬁolpmtaggmw st ofcthe semytheerceanser killessin dhg woddgkarders pprHeated By obes
of Sl | &t Sof iy Wi FaBSbAMEYHAT edvikofiBiehlal Pl RlaltPlel SPREbI Gidgholly E
toll strarns orrelrate croorgani sms but not necessarily specific for all
t he Shi gahhikespRetadsly, frehter thiddrstanding bf die demetip predispositiow entolom cpncey haes

Fornmula | and the smaller gene seguences within it ? nmeans to dett). t the
“presence,baen achifyedsthraygh; &’SI 1d8§t1g9?éll°§o‘i’fi EgneéoWBP‘H‘é& "o?f%r SHeh shyeegi ‘?1%'
aerosol s sas, .af s ' [ sy LG ; Fly
speci fi caﬁc’)}&@. ﬁ?’of(?' glngﬁg%ﬁe&rgﬁﬁ%ﬁg gf Ctaaﬁlgégsm%éﬁqu(gf)ggﬁéedﬁ o@ﬁﬁﬁﬂ? gh
st andar d @floss aiickAt1994. ¢ 31 H4). dxlspitey adensivet reacantthefforss phe mopfalityhmig frosent

i nvention provi des the af orenentioned uence a nmeans to detect

i nfecti orqu?Fe&taJscéHﬁ‘Fr a3 RaY h&"”‘ig’iﬁ"ﬁ}aﬂﬁzﬁﬁ%’e&f e‘;‘éﬁ%ﬁé@'ﬂﬁy menbers of the
Escherichieae famly as aforenentioned. Sanples are defined in-this

invention as tissues or cells or explants of either human, animals or plant
origin, sMatkeyi ussocielednpithscapeémipitiatiopues/ prsigressipn arel importad wopasient sexsach,{)

and ot her_parts of the hyman or, ani nal anat as I | -

i ndustri af RtPo 12gARFEH o n@hteATY s | &8 uﬁ\uﬁ(ﬁg‘}r/ B e?u\égé pbérg?m!g{k a[ %ggﬁ}ogsgﬁt

i nvent i onp QLIRS (SArdlBdl RREisToRcut@T0vA8f StiéntsARi hdenbi@ or kercinonidsi thatargenes
within fornmiula I "as new neans to detect for changes in DNA content in cells

i nf ect ed confimedwi theghycasa) Batients with advancedfiseass Apve Epedarpensisas mertality of
bacteria (E. tol

| and..Shigel | ' ted mi i . Acell
2" det | netporsip 20t e RGeSy M Rt e animal and pl ant

ki ngdom Changes in DNA content in a cell in accordance 15 Cct ober 2004
WO O1/ 79545 -9 PCT/ SE1/ 00067 with this invention |ncludes seglgences
found i n The gegrdintagtineh tiget Beaftenygxnopd t9ra ARnes Af URICERRATEYESTRY HYPFR HRSIGHR

addi ti Onsc&}ﬂgm 0(3@@?{ LWRRS %sc%ﬁbﬁé hBg %ﬁ Qb dMblidte et OGM e Pribn,

het er ol ogous anot her pect of the present invention provides the
af or enent celogide fles individhalpirfaitnthetindinidpal gmeredlen witieths dwpat ridesoutcana camr ker

for use in recognizjng early cellular DNA changes, associ.ated with any one
or nore nﬁﬁhﬁé@%*’m{eﬁ%%@ Hﬁ‘_ﬂqsé RF éég‘qné"n??'&d?t(@ t%e%riniay T %%I"ﬁ 5589111%0@&%1'8? es
and rel at b GROARE a8fiBlhnd BT MRkl COlbRicSRicdIRl R Ratetigioh Prkicié®), 09y
criteria tor such cellular changes are detectable. Early changes are

def i ned i and Ratbology. €TRC PmessyInchd99¥)esence of at | east bacterial DNA }
sequences that are present in high, |ow copy nunbers or present as single
copi es per haploid genone in a normal population. Still yet another aspect

of the prgagitia haveBédnOisstiifed dith infRmai619 BRIV diveakseFsuchnas alderativiehdolitishi ch
pol ynucl eoti de sequences are a nmarker for use in recogni zi%dpre-(g?é%ant

changes asedErehnétidispash (Gtaffen abalo Fudd:E4erbnbelW2oFattwbelmict i anmi |y
(i hol | o208 R0 R 3 20 B Eodilolog) DB Tb ARRC 07! RIBddiliPn,! Dfichify Atk

epitheliu 0 teria for’ suc ant tissue.
:Dr e- mi|bi gPﬁ%oﬁtﬁaﬂﬂﬁﬁlgad@amf areest figk bhievelepiencolorectyt daheer (Wéameho dlbfInat
east bac

erial DNA sequences that are present in hi r _Low copy, .hunbers
or presenCodaregiplngrecesobfeR: pditesisnrsiof (plom fear¢inoma %298@15&3531' a%liﬂlf’r\’régnd
are suppo iS4 1.t eni : [ -@fideASnd
present i Ir%’gﬁ?lﬁ%ﬁn{ ?%%eg’g%w? {)1% ﬁﬂg?tgnngg{r‘i@%lﬁégla ge?%%e%%{rw tlﬁsicﬁl gé)ml ch
pol ynucl eebhttevessiluThe édentifivatim af hatdeiar inf whysicakepiorimigy by diseasad tivelle dorsnt
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Mal i gnant changes are egl ned by histology criteria. | i gnant changes

associ at edisnet (Svadsnsiner ake GlosiroeritenolegyHISHS1 - 286, 998)f amis|the arse indhg ¢pdam.i n
this invention by the presence of at |east bacterial DNA sequences that are
present in high or |ow copy nunbers or present as single copies per haploid
genonme in a normal popul ati on. Anot her aspect of the present invention

provi des the aforenmentioned fornmula | within which pol ynucl eoti de sequences’
can be used as a marker for detecting pre-malignant



15 October 2004 WD 01179s5 -10 PCT/ S&1/ 00067 changes associated with any
one or nore nenbers of the Escherichieae famly in the gaklOctobenkfdda as
defined by histology criteria for such pre-malignant tissues. Pre malignant
changes &i&b‘"éﬂéﬁsned in this invention by the presence of BRETPEA0GLcteria
DNA sequences that are present in high or | ow copy nunbers or present as
single copies per ~ ' haploid genoneihn a nornmal population and its

hi st ol o iteria fqr.the tissue defiqned.. Yet .another aspect of the

o1 esont i ieters 8 Qi chRCinForaRlSn FE e Fsint o BPRH P e R RO befland e
whi ch  pobyrviedi ol iteteha BARANERShChBWAGo bE PdsiBiondl WBikEh theddib@BQDINsEE and
mal i gnant changes associated with any one or nore nenbers of the

Escher i chhemdsdlaied |apdj eharaeterizafl i flgraghtto gpessqsp cPrEIEﬂ’fBQPr thag gillvspbstpstiate Bastric
t unmour s i ding,. i ti ssues. Malignant changes are defined inter alia
by hi stop%%/n%grl hél{r]?hg&g%'i gnant changes associated with the Escherichi eae
famly in this invention is defined by the present of at |east DNA

sequences_that are present in_high or |ow co ers._or present_ as single
Copi es pahe RegisBing _@@ﬁ%tﬁr‘my&"h%wcc%% Fﬁ?glbﬂ?g%mtﬁ 8&%&!@?%&%&&& of
the pr es?&igg%t?i\é%&é?&mﬂ%%ﬁée@%ﬁ' rElQ?edaéaQ{rﬁ:nﬁﬁhit%? AL GHehaMiIbd gﬁérfi‘igé ch

sequences e used as nmarkers to Tecognize patients that are t
har bor i nglcanynd nkeocomplieativmsb &l pyplort htadhes e rand theees dmrthé gasted abwoosa t o

normal patients not haboring the sane and are fhus jdentifi s..mapker of
i nf ect | ofFSBHINg iRy f‘aﬁﬁ#"}““t h‘glm'éﬁoéoglig\%oﬁ%’ﬁ?sq Wht iﬂé%tll;| rﬁ‘ﬁ?@}l’ sé’r bl
~anot her 9 S i Is i 3 i rmul a
" SequencaR g oiol? I ASE, TPLE Ao AR SRR IR a0

bei ng f oimdsive propertiesc t Bowewnc pathpgeniice strains diaat i heent ideniafierh thap atah ecruse and
thus ident.ifi.ed a _marker of | ignant di sease that is jinportant i.n

pat 1 ent _ EBiHstaEeRIT daineie, Al paieosl plictratiin R &5 AREeganie; ARIRTBIOB IS 1 he
af or emenTaed o B b pt MBd 175165310658, 1998 tThe Guediymaemasts whttiter (12| Bidye to
normal patients and is thus identified as a marker of malignant disease
that is isvtheremdntimipertaek fastar ipathe. dexalopment a8 pastric orancerebenenscenf its gt i on

provi des. rker for.celJular instabili.t her ef or nmar k for

pr edi spoé‘?af?(fq%ﬂy d?sga%eeﬁapa I J}j’e gt ﬁ8’&see RS &%ﬁqré i q?en%tﬁférggaftﬂsy&ﬁn%rytﬂ%cur
as a forer yner idfectivnl that are 8186 GpegANEal gastic &inber rislo Nhtioan lastidutes of
characterized 15 Oct ober 2004 01/ 79545 -11 PCT/ SG01/ 00067 herein by
changes HsalthnGonsensenDevsloprmest Rgneinen dfelisphastasuphientingRepfishbicer Jipenss

addi tion d/,o i f | St b nr
et er of 0gor ArperiiRiE hY a8 ol e el Bl o Mmblifec SRRRRSn Hotween & 1o
of testi agn-andsiselbactetingng exhee enegopathdgens chn falitaShingadidm by plec béeraise

rel ated m croorgani sns, as_ nar s for yse to detect chaghges in cont ent
in cel | s PHIBRHXE r‘?aﬁt‘?”@c?f@ﬁf z‘ﬁ@@}"rlmaa ﬁe’ﬁ%rﬁa preryd, E%c 1O ek %,”mty
predi spogsbigpglogP qekhyl ar carcinogenesi s, predisposition to colon and
gastric cancer and as markers for use in recognizing benign, pre-nmalignant
and malignant gastrointestinal tissues as optionally defined by histol ogy
criteria, In accordance with the present i.nvent 'hon it is shown. that

For mil a NUSHRHST SEwe ARin (P E: FUBERYE YR showh bt yipfreapism carry
Escheri clpgagis§isRi thnosin&sit fgbfidicl Mfdimatioh | MaRSEARR ANGcBMafickaisShdet 8§ or
related mcroorganisnms. Thi's Fornula | and the various genes and sequence
i t cont aituasspakitiow or sie-gpgaife essombinabian daciligteddioeaiegatioantsansiasmetien apd t he
Escherichi e famdly. from aot.her. b ha fam Lias; L QN; .

pr esencetr(%flsadeﬁ%?}" b’glil (a'rni?%{métgd or nlai%’g‘%%éh}zlybegge epﬁ égeednggﬁg EH%@ Iﬂ\lk&gga ences
al | ows studntof(Shanitt B @d):anmbbileadenbtic @lenients. Ml eXW: Molbcwdar pérfeecs iofn,
predi sposition to cancer, cancer and cell instability. Reference to

- "rel at ed basteria e gEAitions Johm Wiley andSans ddd g@riossddniyaréity Bress 42922t Byl8R:t he
i mmunol o . NI QC ] ol S€-.caAUSH & '-'clre&ﬁryi

| evel s. % Oggepﬁhv%ta?v%%(%ea%%tég%g or%ag[?s @'ﬂg%ﬁlw%é?n H?‘*g"‘ei I 'acoglp%agi es icguan
~exanpl e @bne tragdfat et nare rseabityy dnfiesined At eppressedt by rtive manamalian t¢lb pregeay

i gel | a (CoUEHES nt r 6 la bdtamiet oot R0 hd S s ROPE Tocielte T F e, r
presence Ip'ogkilﬂ@ltgét Wet Pe@i@i&ﬁf sefi@ bf Baavkif géneaeys%qaéﬂeey IR0 GlugleRd ot th
cancer or a predisposition to the devel opnent of cancer. Yet still another
aspect ofmarirealpmesdintcan deagintoi genetie instability shat maynwltisatdly givehmseviard Bugour

pol ynucl eoti de sequences within Formula | as nol ecul ar probes in the

determ nati on of whether sanples contain nenbers of the Escherichieae
famly such as E. coli and Shigella species or related m croorgai usns.




15 Cctober 2004 WO O1/79~4~ -12 PCT/ S&1/110067 I n another aspect, the
present invention provides nethods for enhancenent in thel%@ewbéi 204y and
sensitivity of detecting the presence, anong other bacteria of E. col

speci es MMB043W4Sof the Sl Zigella species with sone of thePGFEGEUMINGT oned
sequences. The presence of the polynucl eoti des sequences in food and water
is evidence that they are cont ani nat ef-wi t h members of Escheri chi eae famly
such as E, .coli species and probably some or all of the Shigella species.
Thus the BUesent nol ecul ar probes provide an alternative to m crobiol ogical
and bi ochem cal assays which are |l ess specific, sensitive, reliable, often
required for pure cultures, and are nore tinme consunming. A further rel ated
aspect ofBameabrixeeaei@tn caty etitudate tsdmﬂaldespaatenewfupeteﬁmrpmﬁdlosﬂqﬁmn@sthaﬁ thin

t he For mul for det er er fti e sa s contain the

mar kers t éﬁtﬁ frIEP? %ﬁﬁ@?fg eﬁliﬁjaé pr@Hquﬁﬁ'ﬁdre%?rﬁgﬁ %Ystgg’@' Bes.
Bot h Spe@lt@&d%ftﬁ"dbnﬁ u‘énée@,nfdrYd@éaSe knOession. evBini &Wasi Nauradberensgand
tOX|gen|§ 8 erties. This aspect relates to the new use of polynucleotld

sequencedf mac#im@n neActerial disrupbiore spllell infetagtion mgyuaﬁﬁeethqlldrmbterauon
I dentifyi j“ m&and 8 “tﬂu%ﬁ.gﬁéét{eto%xmg’ gﬁl%!rz]‘?f‘ N (éd;} ﬂd'h SonNEdie@es
t1 ssues that con al n presence O]! e p0| | 86 sequences in

ti ssues iig Cammdendehtﬂmimﬁdsm Pigastels enrad : | Adlesiond 1ﬂ1>3ted‘tilm‘oﬁf sie6pladidte Al
coli and Shigella species. A further aspect of the instant invention

rel ates wyerisyevichanter bil- i3 Hawgod meademis mnbhsltehelm)nmya)npcmtszmaefﬁ@pm ni ng

which cell. t t g e S difat
ort gi na 4277 SRE SR EpicER AARE RARHBL R, Bl p QARG R e
shi gel | a spmmng $n disshier caltatesd(Denko @0 Ll drpatmental tot Ressaréisl@n 130138, h997 )

poL ynuc é%h‘? il alohBlseyviro R EEinI 01 18 ATaebiles LV B el o F1G

changes | lqul r ) c
micosa cals bef or6ohi Sral ogéﬁ‘c?tt)@s:t%* E‘? PrpREE oF bacliR el ARt SR

presence changeh &agdoigytowell disoridmtai e peoidfestipm and thanged intdellsneapholegevi dence
that the cells are infected by nenbers of the E. coli and Shigella species.
Changes in cellular DNA conmposition are defined in this particul ar aspect
of the i ryRNhRRy b&/autsfh% BIfES&CBE BbeRferl id $ARh Q BRekieiub) %rﬁ%ﬁb’z@ﬁk{} eg ddmat
are present in high or | ow copy numbers or present as singlé copies per
hapl oi d ghntopathpgern gwctmlllyttmmfm qiant Talds byl the drahsfet ol thes pupoandredusingt he
present i tiQ r f ound 200

BT Scon /B oust 4R Bt ar B Mhfkeriy Hier B aPdrap s ioh &R dResrozm ¢

ot her speailghesotgpe.as cidwe gtﬂaw@wxﬁoxeeé blifératiora6f pleaNELlR, whish areSfe@asddl an
abnormal event. Accordlngly, the present jnvention provides one or npre

nol ecul adforaprenalfaetabeliceand; tegroduetiveneantrels (Hnghes MA thHaxMalesular Gengtios sk
of havin r (benign, pre-malignant, or malignant). A
further g& |3ﬁg$E§§%%@ﬁﬁn¥HTﬁ resent invention relates to a new use for _
t he sequences within the Fornula | for deterntnlng whet her pre-nalignant ;
tumours as defined, by histol ogy crlterlé ntaln forenenti one

ety

pol ynucl é6PPREVSHiNEATRSS ERMINCRIS; Pih aY rsdigih P‘I"?ea-‘EcLecBarclterQnd
Shi gel I a e S I t new
ase ot t AT E e Eptted fﬂﬁ%@%ﬁ%‘@ﬁ%qﬁﬁfﬁﬁ%‘a% T S e e B

t he Escheietechngaactfoamgdnysmsmrt the Asie-Pameificgegion dre rmmostedstﬂmlm ather cbtmentsand
gastric t| es.as defined by histolo criteria. The, nge of, th

ol ynuc! G HHFGe SBREHAL BRIV TELPPSOoRs FRBtivG of AhaFCifeon AitoaEie 0K |
tunours iggephdapegibhat the' cells are infected by or contain DNA

sequences of nenbers of the E. coli and Shigella species. These
prenal i gnant tunours contain the presence of at |east bacterla DNA

sequences,t hat are resen h or 0 number ent as S|ngle
copi es p 1%%05%}18“8&‘&6%1 eﬂ b¥ Frn%ﬂd #?8& léﬁg'ogfo etﬁf) Fg'ilﬁt g
sequence afl AdiRaRkl 88€NEaveNMRNbOBN iR ItRe FRcYs.f BHdErid ra:&s&b%l fohEeeessf gend Y
and, therefore, their presence in other species_ such as in eu aryotlc
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present i s I C
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new use for the aforenentioned pol ynucl eoti de sequences) as a marker for
det ermi ni ng whet her mal i gnant changes in the colonic and gastric nucosa
contain marker sequences that originate fromnenbers of the E. coli and

Shi gel | a- speci es. Ml ignant changes are defined by conventi onal
h|stolog|cal crlterla ThIS aspect of the |nvent|on reIates to the new use
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marker for determning cells that possess it. The invention relates to the
new use of the marker sequence for detecting the DNA presEnOetobér 204 one or
nore menber of the E. coli and/or Shigella species in the cells. This gene
sequence W@OUM5¢5 f ound in Escherichieae fam |y and theref 8FISGOYWesence
in high, |ow copy nunbers or as single copies per haploid genone in a
normal popul ation in eukaryotic cell<s, for an exanple, is a sign of an .

b | t that | ead t icoir (i .eel 1l that..
el pPod e DEerafiR A mpotlF OB o PP Rl e s e SRPERAF T
and t her %é@ffﬁ;ﬁpﬁ%ﬁé%@@@fﬁmh@éﬁﬂ nore particularly the present invention,

“in one aspect, provides a nethod for detecting the presence of E. coli or
Shigel l a species or related mcroorganisns in a sanple, said nethod

“conpri si bj gct i nucl el ol } ) i anpl e
fo 15 ot andpl Zsoitteliisgs AR R B RGL & Bl SRRAE R PTLSELAE 190 Tr T
one or ngbfehf iGObdneti®kefithge hhsdhaneiope o ofpe badteda (lantedM ael AbboteStes

" obtai nabl e fromone or nore nucl eotide seguences of Formula 1 and/or. Table
1 wher ei Ahe Haterpbadteria. fdppingatifRavendyess 1818)Sihe isfentor.siyepqeaudance, witficthe
nucl eot i q t gl zept 0 e r ! ; s in
the nuol B1csoRa R, Ba Anied P2 BoRODRETRIGEN, WP O higR AP 1R

Shi gel | aFsgiegicBse @imile! aidedunicemonr dgasni shosn khmt abibcheniical aspewituc] teste

(O ti th [ i ded t hod f.or_.det ' t h f
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conpri se m nuc posiTion 246 of GenBank Accession No. AE000201 to
nucl eot i dad Shigelli) hatspdver tcCon Bankinfovesive sianNbe ageqtiaee EMBidviactakey he
nucl eoti de ence of nBank Accessi on. . AEQOO i fur

aspect ofnd ﬁzﬂgir glg’éﬁtcaf‘ e‘ﬁ{:&é‘?} Bﬁﬁﬁfvﬁdé‘g’ ﬁl%ﬁéft ﬁ@bﬁrI‘?@ﬁBdﬂa@%Pﬁ%’ #%lkeﬁ%
presence naf e Al sRlierial 48E | AsoS BRBIdEH 01 57:Ei7abedl 02D NMOLBAR SATE.| dvlA
sanpl e as herel nbefore described wherein the E. coli- and/or Shigella

speci es' -Thpefortj thenpresend trholecwarquerketss prowidsr insproved tqokmar the rﬂ@éch@m i28ds in

| engt h. r el at.ed. ars{@?t Pf the present invention discloses a nethod for

det ect i nGURECHFBORLE 6P“E. coli or Shigella species or related

m croorgani sns in a sanple as hereinbefore described wherein hybridization

of E. coli- and/or Shigella species'-specific nucleotide seqttFJence? .to the
nucl ei ¢ duiaddiipapthe investion perpitsdhe vse @tsth@ sedusped e study thepyteene gt Hilfei ¢
acid products. A fur : i d kdes a
ot hod 1 oo Bl TR bress el ARRRES ¥ mbiAgRLEE RO GORER kAT 00

M cr oor ggpéren@akl RyderBNphE thé aeqiencdsy ban diez amplified fmdhy-foll ito ineredser their
Shigell a s%ec_i es' -specific nucleotide seq,uences tg)étg)e nu l.ei chaci

pr epar at idskectien ¢ ity Hu® maakest themBresehte PVFHEPR Yt i 10T pSBENIRE StOP 5T t%ct ed
by a rep - e g Lt i MiEk iR | hdrl RkRe SidHaRtons Stihk | pré&incd dfuitieher
rel ated g{sl%g({gtrg%#&tqﬁg %%%gﬂ%tgﬂvgﬁf%% rpr ovi gles a r?éltshod f%rr dgt ecting the
presence plynhcleotidlé ,se@leingelih acelipanndse docated| by dbe nise rof dthg apalgnerasachain-he

| e wh | he, I ] i, d . i - i d e L4 qui d
oat or | al TOHIRRATERROR fehniig b bl RSen B ic @tk 9 My Sl O
ti 1 geos%g wt h 15 Cctob 2004 WO

i ssue oggf?%ﬁvg%@gg i aﬁcm&%ﬁ%[‘ gro or ober

Ol/ 7955 6 malignancy or cellular instability. In a
particularly preferred aspect of the present the nmanmalian tissue is

[ ith.col.on, h. I | i ; f
he.pr osote TrUREaiER oghoraesc B¢ sEPRBHEFIGE spb R oy i Bl FREGEL ©

sequencesor Ghe bRREfceCXPERHSLET BY 0ol eha, Sgdkbiel edated eticiobganismstinefoud se
facilitating abnormal cell growth or abnormal physial ogy, said nqt%gi?
-conpr i si nyatent feealuspeaignensn tissusat pesectiony rarc athel MRLPgiralg cRvirenmental gy o

Shi gel | a specj es' - speci f.ic I i i :
sequencosapriaeey AT ReT sl FEbEAG SRAF AL BRnpBrhic e cHey Sty Ralicy
“physi ol ogifcfjodchah g@tert Iygiaiedaie onitoo tpasmidsibn afothe rmicrawgimsmi Stasitivesai d
i ntroduced nucl eoti de sequences erei n,thgﬁpr?segge of abé]or. I na){ighol ogy
and/ or phdeiscsiopgychmaues @ef |metiodspigr @ssessire e 1% 0k Pardiiage H’E]%’Zﬁ@él it
Formula I : | ich is capable of

i nduci ng vg}lplﬁlgg}a]@{'g??ﬁ%'taecggﬁ% ce ﬁlgﬁgl\?ﬁ%ﬁ@gs%ysi ology. In a further
preferred aspect of the instant invention the abnormal cell growh or

physi ol ogy is associated with cancer or a predisposition to the devel opnent
of cancer or cellular instability. A further aspect of the present

i nvention provides a nol ecul ar probe conprising at | east 8 nucl eotides

obt ai nabl e fromthe nucl eotide 'sequences of Fornmula |I wherein said

nol ecul ar probe is capable of specifically hybridizing to E, coli- and/or



sel ecting other sequences in E. coli, Slzigella species or related

m croorganisns in a sanple, said nethod conprising subjecti QcobemdiOhei c

aci d nol ecul e pr epar ation fromsaid 15 Cctober 2004 WO Q1/ 7955 -17

PCT/ S0 1/ WOM™3npl e to genetic analysis using one or nmor¥CESEY00¢,

Shi gel l a speci es' -specific nucl eotide_sequences obtai nable fromone or nore
nucl eoti de sequences of Fornula 1 andBsr Table 1 wherein the ahility for

said E | - i Lesr - specific nucl eotide sequences to

hybri di zﬁ@%@ﬂ% @ﬁ@@ﬁé@ﬁ de sequences in the nucleic acid
preparation is indicative of an E. coli or Shigella species'-specific

nucl eot i dehreaghoandds spevifidation anpess tthoforidxe requiteaotherwisethe ovorg f‘compiese”a

mol ecul ar probe of at |eagt 8 nug|eotides, .identjified by the nethods as
herei n dedcFIHENGHUFRI 35 SHAMPTSFOLET c SAPPTILRS WQL(E’GeW&,‘ér%‘?O%Hbll@B& 4o
from For iyl gg; IR brdRpOBE elefnenfP b e BREGHE itha! | Y
hybri di zﬁﬁgﬁf'lgn?}d%o I E‘gﬁ or k%ﬁﬁg&?ﬁ;bg redé{pes' -ec?eri ved nug?eg? c acids. The
i nvent i orexetusidn ofehy prler ebesnt breinteger @fgraumoftdl@ntritsier mégasnce i dentifi ed by
t he met hods herein disclosed in the manufacture of a nol ecul ar probe for
the identification of E. coli) Shigella species and/or for the

i dentifi cahd Q&pepf oﬁﬂi@#ﬂe%rﬁnmeﬂﬁbﬁ%ﬁaeé Phew B3 FsCtheOkhd1Y B Woriladl and
predi sposition to devel opment of same. A related aspect of the instant

i nvent i orsedissken wathim Fesoulaf I, as mackers fordspesies 0f iheeteyp evothtin ¢he Bsherichiepe
and/ or Shj | a specie nd/ar rela 1 Cr oor gani {n.the manufacture of
a nol ecul%ﬁ"eﬂﬁrSBBcéB?%dy E‘?‘fze’i’ Eﬂf?f %%Sl%g%}aosrpegjﬁ 05?6?%4@”53%‘??18Frﬁf'esti nal
cancers or tunours or a predisposition to the devel opment of sane. A final

preferred aspect of the instant invention provides a nol ecul ar probe £
conpri si ngnethenaspeastafdlee prsspne irvengprersidtesdotthe mwe afdhe pelianadeotidliseguenge of ’

speci es d/ oy related mcro organi sm,for_ the. identificati nor e
gastroi n?@gp}l{?e{l 10 LAt B W%@?ém(% elaSIZper‘é' 1|cé§bn2é]hlalr noq'tl{é%gléﬁie[{aagf ﬁ’g&e
aspect s, §RaifiditgSoraBdcalfviedibagee]add miRogEaians bunv@ ecesvanityl shedific doweall
apparent fromthe detailed description that follows, or may be | earned by
practice e Shigellp sRR5eS on. For the salve of brevity, reference to specific
m croorgani sms such as Escherichia coli (E. coli) or Slzigella species

i ncludes reference to rel ated m croorgani sns. 15 Cctober 2004 WO 01/79: 15
- |'s BRI EFADEip(Bt Rsp&dy 63 thieHprdoEtAVInNERRi JAChLcSidEl/ Péififila Thendadhonpatiys pene
figures serve to further explain the Pri nci pl es of .t hg i nstant, i ni\{eniji on.
It is to WauenreeMathindt anavieeans tordetact theePresgiisrcd Lawdysemisolids pad slifdoses
of illust i-on: onl o] ef.i nitLon,pf | ddmi .
_inventi oné oélﬂ& c}(?lghx?eé%g?ggcg\ 2‘%%03?% Efe%%sg ?g Slp%éelgi:lgfimr%&ggéeg?ﬁlr?g tgft: t he
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| ocat i onsh.olr %h& ae es } ?st ed hhatf@i s wthin the pol ynucl eoti de sequence of
formul a | MSHERNAPHEQHSanifatop £ Re 2NN ds from nucl eoti de position (nt) 246
of GenBank accessi on #AE000201, including sequence of GenBank accession
#AE000202 to nucl eotide position 6693 of GenBank accession #AE000203.

Fi gure 2. YAusmntisatiasped pif the present dfiveptiob providgstihe dforementioned spaysare(sf as a
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bet ween necdlsedn exmdanss ift ither humian.opnipisoor plant KGRy SUAEGHIEROSXamPlesobeing

A£000201) ioRg e fBRhA AN MAC o, s ik By 4y il of bt oy as
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(fragment 4). Five hundred nanogram DNA is | oaded per dot. Post
hybridi zati on wash condition is 1 x SSC, 0.1% w v SDS, 20 mM Na

pyrophosp . - . i i ene
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igure 4. ‘Aut or adi ograph result of

r adi ol abefaudgertke pninied ang ipland kingdomo Gbanges rin DNOALoatent insa eell iim aqugpdance a
grid B. The gene sequence spans between nucl eotide position 1163 to | 958 of
AE000201. ECM 1163 and ECM 1958 are the priners used to generate the gene
1 S Cctober 2004 W01/ 79545



-19 PCT/ S&1/ 00067 probe by PCR anplification of K12 E. coli genom c DNA
Fi ve hundred nanogram DNA is | oaded per dot. Post hybri dildaDé¢tober288Hh
conditionis i x SSC, 0.1 %wv SDS, 20 nM Na pyrophosphate at 65C. Fi gure
5. Aut or %R UG¥ESh result of radiol abel ed gene probe hybri BFY8GOVY80ct eri a
DNA as listed in Table 2a grid A The gene sequence spans between :
nucl eotide position 7218 to 7761 of -BE000201. Prinmers for G721 8 and for

C- 7761 are, uysed to.generate the gene probe .by, P i ' E.
col 1 gertih &npRaen e, BoaFaP AU EBg R BT Al TR st bl S B plske
hybri di zgtdQRideaabsttanis! dnidns ahdr S8letions d0extingINSA ctbynivt Naroduction
pyrophosphate at 65C. Figure 6. Autoradiograph result of radiol abel ed gene
probe hydfd kiteretbgous Dhidt.eri a DNA as listed in Table 2a grid A The gene
sequence spans between nucl eotide position 8332 to 8891 of AE000201.
Primers for A-8332 and for A-8891 are used to generate the gene probe by
PCR anpl ki sfth@nispdct 62 Zhebpreset inve 1o VI thdrafere nidnnidnet Formmdg I arithiNA | s
| oaded per dot. Post hybridization wash condition is. 1 x SSC, ? 1‘VY)3M v SDS,
20 M Nawpishoptipuisiestide sequssess are guparker for yssrindieergnizing cady cellypr DNA

radi ol abel e ene..pr ridi i Jal } 2a
rid b HBegonaouel SR by e of Bk Bk B BatheEhiche BRI & 197 aM 171 60
of AE000ZRikeliPpenies and eslathd #AG34rganismE)in tHe ¢AlOD epitbelimebetore theristelogy t he
gene probe by PCR anplification of K12 E. crli enom §ﬁtD'\c"ginx Iﬂﬁ;s/e hugdr ed
nanogr anfiinafer sush gelinlaeshapgss arpgeiectalle, Fagly,chengss aig SANRGSHGitS Jpventon 1
SSC, 0.1,% . ' t i ish. low co

Aut oradiB r%éregge?sﬁﬁl %ﬁ%sﬁﬁgﬁxg%glp wg@gﬁ%ﬁgo%gﬁﬁgbﬂf?%ﬁg%%g} bact eIr))lla DNA
as |i st eduinberkab st agsingleAopiEs eer-hapdoié gerwue ncenapwb popdetiesen nucl eot i de
position 415 to 1351 of AE000202. CD-415 and CD- 1351 are the priners used
to generate the gene probe by PCR anplification of KI2 E. coli genom c DNA.
Fi ve hund; ;JQB{% | pagkad i 169 throVi@&t theydTbiedientbhsdnFuyasaita 1
condi ti Ogﬁ??%_%%%&%g%’ O.flg%ew/v Sglsm%g@n}& Nai pyrophosphate at 65C. Figure
9. Aut or adihirgmdhypth Fodpuicteotifle semtiendealses @ anaykersfopushin tepegniaing dae-malisaaiter i a

DNA as 5 October. 2004 WO OL/ 795, 15 PGT/ SGOL/ 7o . CListed
Tabl e 2a°é‘?‘|g85 ASSOgiAte d’@ﬁfbmbve‘?ﬂ?e‘ﬂé’émg Séeﬁ%q%se? 8%%%%’51 é“&%?éae“q%g tc?gr?hgﬁl
to 4359 &};AFR00RNs aRd iRicd AtoshBdisaEd il ¢8bAicassitichiac ko dgfinat dye the

gene probe by PCR anplification of K12 E. coli genonmic DNA. Fiye hundred
nanogr amhisseogs ctitstiddor pish piomalipaant tisgus: Pag-malipeant whanges @Fﬁjﬂ?ﬁg&‘ﬁ pdhig

SSC, 0.1.%w.v SDS, 20 mV t j 0 hi
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as |i st edowoppali@bed dirréheft aslifplgeosies pepieapieid ppanae e bueenalnpapubtionde
position 4807 to 523 5 of AE000202. W b-4807 and Wb-5235 are the priners
used to @efereaprened ehistologysEtes- PCR anplification of K12 E. coli genomc
DNA. Five hundred nanogram DNA is | oaded per dot. Post hybridizati on wash
conditionis 1 x SSC, 0.1 %wv SDS, 20 nM Na pyrophosphate at 65C. Fi gure
11. Aut orm@hagitlagmbttiee aspect of thegrteehtimemibrg provides dhe afopéméendioned Foomwadt er i a

DNA as listed in Tabl etrga rid A. The gene seﬁ% ce spans bet'm?ngali ant
nucl eot i dEtEB svhichyRolgpyeieqtide A8GReNGES %@8?}'0%6‘?_1 rPHEFS T CaREBE 7S "AhE"
yedS 7359l ds sadindl WRRERALE: SMRoRSEn S B dRYEJ6E Mgt iR EamIidindK1 2

E. coli geno Five hundred nanogram DNA is | oaded per dot. Post
hybri di z&igeilonsmhies cndi telased insic®otganisB8Cn thel 9planic epthelipm and aalignant

pyrophosphate at 65C. Figure 12. Autoradi oqraph,r o) i gene
probe hy HiO{QHG Smeys JEHife; i @ﬁﬂ H§S“Ff':]9f§§g?ﬂgfgﬂﬁéegz‘%egérqﬂél@&@T%&% e
sequence cgi?c?rfhs. M@ﬁ%ﬁﬁ@cﬁhﬂgéseﬁsbaﬁe@%m iugnoﬂe?iﬁéntb@r 67 % BichefoiIeR0AMmIR1L
B-7223 and 81 B-7794 are the primers used to generate the gene pr obe by

*PCR anpl idré defihahinghiskinyention yothe paesaessi of atilizest bcterial SR Actearentss b ANA | s

| oaded per dot. Post bridization wash Lt ] [ : 9 SDS,
20 v N 96950 b g t 4 0B BB YR B b8 hoples b nalid gunbifc's
‘radi ol abelghapsajfildionbe hybridi zed to bacteria DNA as listed in Table 2a
grid B. The gene sequence spans between nucl eotide position 7278 to 7773 of
AE000202. 81 B-7278 and 81 B-7754 are the primers used to generate the gene
pr obe by amplification . ; L forbNbhtidl redithin
Ranogr am SR F et B se Prediny hifon ApliddF T Er il TR Elin
SSC, 0.1 WnivhVpchRfaciedde-sedhdaepyar pbosph adsea ahak&Cfor détéctitgt ptyemalzgaat WO
O1/79:15 -21 PCT/ SGOL/ 00067 Figure 14. Autoradi ograph result of

r adi ol abel ed gene probe hybridized to bacteria DNA as |listed in Table 2a
grid C. The gene sequence spans between nucl eotide position 7419 to 7985 of
AE000202. OH 7419 and OH 7985 are thé priners used to generate the gene
probe by PCR anplification of K12 E. coli genom c DNA. Five hundred
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- 22 PCT/ S&1/00067 nanogram DNA is | oaded per dot. Post hybridization
wash condition is 1 x SSC, 0.1 %w v SDS, 20 nM Na pyr ophids@étabe 2904 65C.
Figure 19. Autoradiograph result of radiol abel ed gene probe hybridi zed to
bacteri a WRALA4F i sted in Table Za grid B. The gene sequenBETSEHYI¢et ween
nucl eoti de position 5944 to 6693 of AE000203. Priners putP-5944 and

put P-6693 are used to generate the gelrﬂa' probe by PCR anplification of K12 E

colt dgenogic DNA. Five hyndred nanogram i s lgaded.per. .dot . Pnst
ybr i 4t 2 SRS AT AT G 0 Pryes nepdst of FRSRBSHER i in the
pyr ophosphgtie AlcéaCas defHEE B30hisIbSF adikedB TN slichS Ef&nﬁfigﬁaiﬂitﬁkﬁé%ﬂmd-

probe A hybridized to Enterobacter cloacae and K12 cali genom c. DNA as
depi ct ed malignans chaggesgare definedis thihinyendor, By itlenpireesiee 08 bl leasbbactesialDNASSC,

0.1% w v SDS, 20 Na_pyroph h t gure t [

result ofsegléd&'lc%ﬁ %@Fﬁdpﬁgﬂ’g 153@@%%%$%‘?i°8?§§8"{%8g$t %Ir%%%néﬁétgesgﬁ@? gg@éngrnd
K12 E.  CQapldiepenithie iR hormalisspuldiivn and itbaidtelogp citerid for. the biesugalefinaequence
spans between nucl eoti de position 7562 to 7794 of AE000202. OH 7562 and
81B-7794 are the primers used to generate the gene probe by PCR

anplificagion of Kl2 E. | P YRL T H di tion
B L N L e S A
Aut or adi ageadbe WeeHih twidéh patlinatlabrdes sequenes pranhie: hyddr asda zeatkéotobEretegmobact er
cl oacae and K12 E. coli genomic DNA as depicted in Tafbtgeﬁzaﬁg.rjp.d E T.gg
gene sequedisnasihaneeassRiasten thew oRe QloRPES BRMPpos 0T the FaeherighicaEfuino.
81 B-722 BT r ' . : ] e by
PR anpl 1P o r ot kil Bld Rlignddt RIS (ARDESTGalngin IRNS 1003
condi t i orMaKgrknk chSfges0 afkdefinedShter 2aliar\byNaigtglogy haritatiat dladign®@8 Cehariggur e {7)
23. Autoradi ograph result_ of .radiol gbel e ene prab brjdi,zed to bacteria
DNA as. | |55l WiBRe Hshgiomeat, il 18 diie SRS JERAHL Db et of o
nucl eot i Gki ; nhabe RierBaf afhlar €
the pri ng(ré%sq(&?g% s?@“%%%%ﬁﬁ?ﬁ%éésggﬁéﬁg%éga%v%é narrpl irs??fggti on aof g‘%12 E.
col i genogupiesphithapfoideehame iresl novama) gopwa®dA | s | oaded per dot. Post
hybri di zati on wash condition is 1 x SSC, 0.1% w v SDS, 20 mM Na 1S
Cct ober 2004 WO 01/79545 - 23 pyrophosphate at 65C. PCT/ SC01/ 00067 Figure
24.  Aut or &ell Gk hsp &S OF thelprestaP iAo ?Rﬂ/'ic_ﬂ;d thé afydrdritiohbd PSAMEA | G&thén

is

probe hybridized to bacteri'a DNA as | ed in Table 2a grid A, Primer pairs
i ndi cat edwhick sepreticdsaran bERsedps inaikezs foorcagnizg pabipnis ithat genfpwnd heylaring any

generate the required,gene,s nt..Fiy undr g o is
oaded petied mORGREhIL0t e FAFnalshisa apUn e SR H B RO 6D

SDS, 20 ng{e Namp ¥h® RROGAE alctifibd BSmarker @f iiffedfon dflialtt Audiibothapite ipodtdnt of  32P
radi ol abel ed H pylori ribosomal gene probe hybridized to bacteria DNA as
listed i npaght@rea grid D. Prinmer pairs indicated are used for PCR
anplification of H pylori genomc DNA to generate the required gene

segnent. Five hundred nanogram of genomic DNA is | oaded per dot. Post -
hybri di zagvanstitbsdotaradpedt@f the pfeséhtin@StionOprd¥ided theSHSrenitinhéd\Bormula I )
pyrophosphate at 65C. Figure 26. Ayt oradi oegrggrkﬁresarlftp of in vitrP di

si mul at edssaesgcswithin which polyppeleptids spaupmtes £ap;bsisaas makers hegigetorad in

hybri di ze j j i il @@t i on
of "1yt SolbrRchl et BREREEARRY. ¢ ABirkd oL P R s AR O, 1)
i sol at es milalignanedisédse thapdd ingpuirant fngmasientsqaeci nens. The post hybri di zati on
wash condition is 5 x SSC, 0.05% w v SDS, 20 nmM Na pyrophosphate at 65C.
See Table 2a grid F. Table 1. digonucleotide Priners. Table 2a. Gids

A B, C sho . . 5 ¢heDMNOrdnRRiole Ditlatker that
corr espongiv%{g%rg%éﬁgf)F{ch%%réiﬁéesegﬂgﬁﬁ%%ﬁ %?gglgb?(l) random pri med

32P- r adi olsafoshe dn gesteic pandes patiGuts uelativarae oormdlopatignts andris dhwgy idgntified,es ahe

sanme panel aof bacteria , lum Z as indicated, has only a few bacteria
DNA t hat F@aﬁﬁﬁ@ﬁﬁmg\s‘?ﬁg atm%q:?agc m[%qﬁlen{%aﬁ?‘at es obtained from
patient fecal specinmens are: 219/1, 19611, 196/28, 197/5, 218/ 40,

142/ 31,179/ 36, and 117/3B. Patient's Slzigella sonnei isolate is 219I1.
078: H11 aAdoties Aspert @f ¢he qesent invention tapyides pamprker fop celiulgr Histability sad

G bson TJ,, Pl.acental i.s from.conmerci al urc S| IS
soni cat edﬂﬁé‘ﬁg&elﬁ EW%%N%@WBH&%% 6%5,‘:%%%%?%%5’39%1 rl%l?lt&el@ﬁgm § in
replicat egcaRthsar forByhédiczeslivla eliréihegamtis rardithtratigldétibrgame ipclspsseriZzs@0 ng
DNA i s | oaded per dot. 1 S Cctober 2004 WO 011 79545 - 24 PCT/ SG01/ 00067
Table 2a. Gid D correspond to nylon plus nenbrane that contain DNA from E.
coli and gram positive bacteria isolated frompatients' fecal specinen.

Unl ess otherw se stated, all are E. coli DNA. Placental DNA, K12 and

0157: H7 are from comercial source. | 14/3'g is Streptococcus group D DNA,
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Figures 27-34: Detection of bacteria DNA in biopsies and surgical specinens
obtained fromthe col on by pol ynmerase-chai n-reacti on-i n-slistQethydr200#zat i on

techni qu I . For the detection of 81B gene seguenc %ﬁr or E
col i | Shi Sveé@gz??c. es except Shigella boydii) PCR i hosi tuPg Obﬁ‘@g%ion is
carried out wwth outer priners 81 B—Z?ZS and 81 B7794. The PCR di goxi genin
| abel ed 81 B gene probe is made with'inner priners 8 i B-7278 and 81

B- 7754. . d j f A q c e PCR BN ST L U
15 oot obiiteisofh G R BoDie Bl spRESRY on g 8P SyaeMRIAT e Biae
out W t haddigorauinéfor deletionisofdRisting LAN A by thiPprésimce dhketEiC gdugbNAgeni n

| abeled H pylori probe is nade with inner prinmers HP-228 and HP-513.
Positive signals are denoted by the dark spots and an exanple is

hi ghl.i ghkﬁgthgy APt A1 Y- r-g'[sé’?tuﬁv&?cm FRAddsS a GREMBE biOMestinS bl Otleting
criteria. Figure 27: HypePp astic polyp wth no evidence of malignancy

t est ed wsdqueikks Bh 5r obé and-Shygeldn g cicddad oslated nsicolgapisntsids wharkérs foussetty pe

tested w

iith 81 B prob i gure 29: I.I differentiated adenocarcj.noma
tost od witFetgdaBey B DN Gt 30 cofls b et B ESCoRBE SeRE TALEl Py
di f ferenfjealed %ﬁﬁfi‘ﬁﬁ)@fti‘éhn@”@e_ll’éﬂa{rhcd%ihﬂgé'n)ésih,n{)ﬁetl%ppsition to colon and gastric
gastroi ntestinaUpancreatico-biliary tract tested with 81B probe. Figure 31:

Nor mal nuanssm andxas mearkersoior wsesivedeogighizingl benignopee-melignane 23d: matigwaut

nmucosa tested with 81B probe. Figur : l.oni c.mucosa di agnosed with
proctiti 8%" éftt%%mg\lh ?%“%Qasé’Pﬁ‘PBﬂb’.g &Ielg’l%ﬁggﬁ hgsi(?lo@( Y& peci men: netastatic,
poorl.y differenti ated adenocarci nona with primary in the

gastrointestinal/pancreatico-biliaiy tract. Specinen tested negative with
Hi pyl or In racbordamge vitheherprsent Finyention, 36- 4 shegr) Bt disrayla dnconpses DNA

mar ker for E. | i zigell a ex t. Shi,gell di | . rd in
E)i opsi espngBucéﬁ(ﬁgiieclgﬁAsf)%gF%ﬁga%gﬁﬁ ﬁ’éc&l%f FS%}G?IE%%%% %@MSE ﬂtﬁ%ﬂﬁ)g t icg)%brb\obe
has not BeRestedt SIHeagakpsies droshied iedradiganitieb] ThisFor@ulasPesd €t valhishs
t herefore does not claimto detect onl . .pylori. Positive signals are

H
denot ed Be§nesigad geguenspBreoniging adlevieths ifiteentiation pf thedferemepliopsdamgmpeis of pcr

in-situ i ‘] j i I £ er1.PL 8L v 3 81
57704 1t B PrOCARERL T ol Sihgf Sheitid ForiiE DA i plidicR S

det ect i oba@éridhs ipyicatdd tyethe prebemceRERhel D)X isgprences| dlbels athdy bf Bagjetienmndbe i s
made with inner Pri ners 81 B-7278 and 81 B- 7754, while HP-228 and HP51' 3
primers Beath delgtedomattgrs spchy as ofeciione DERASROSItANS &Q, LaReRTgicRRSH A §&Hi ned
by hi stologig;., 15 Cctober 2004 WO 01/79S. 15 PCT/ SQ011/00067 -26 a
criteria. |gut?"e 35: Adenocarci noma of stomach tested with 81B probe.
Figure 36: Normal -gastric nucosa adjacent to gastric tunour tested wth 81

B probe. Figure 37: Liver.specinen, netastatic oorly differentiate
adenocar Bielngm‘EeftPoﬁ‘?l@tﬁéthﬁcE&ﬁ%%%?S, 10 %nwrpﬁr%&wgs Ovaeh ?reﬁegﬁi?‘ga%ée H.
pyl ori negatun¥ReRAl, WdcheAdal, disdab-0ARinee phRthIvbitAl &Jlgeﬁfetmebas. Ademv#ivd9: H
pylori negative normal gastric nucosa tested wth 81B probe. Specinen is

t he sameoamutdnt fameoShoal oridhigie§aspecd® ip an exarople of 2 selated tugtonteanisen. Fi gure
40: Normal gastric nucosa adjacent to gastric tunour tested with H pylori
probe. Figure 41: Adenocarci noma of stomach tested with H pylori probe.

Fi gure 4Zhelpregint SAP&IHIRNfurtRiBsicabiovided 0P thathed fdfeesiiid ahe heRAENG caldi noma
fromgastric cancer tested wwth H pylori probe. Figure 43: Active chronic

gastriti sequenedsdn g cebnod ShigeHy spspiesrand splatedaniceaprggnisms-as maskeis o o5t Ee.
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predisposition to the development of cancer.

Yet still another aspect of the present invention relates to a new use for the various
polynucleotide sequences within Formula I as molecular probes in the determination of
whether samples contain members of the Escherichieae family such as E. coli and Shigella

species or related microorganisms.



Fi gure 45: GenBank Accession Nos. AE000201, AE000202 and AE000203
conprising respectively sections 91, 92 and 93 of 400 of HhOcwwbeql(dde
genonme seguences _of Escherichia coli K-12. 15 Cctober 2004 WO O/ 795: 15
PCT/ Sc01. WO@EP4S 27 DETAI LED DESCRI PTI.ON OF THE | NVENTI ONGFHRCYIAPRH i on
herein identifies inter alia a new usg for Fornmula | and nucl eoti de
sequences that are part of Forrmula I"{figure 1, a-c) as nol ecul ar markers.
The For a_l q xt f C -k de it i 46 . O

Congan o omiotRE SHSREE 857 BRSShe, SPBRC bEQIAGT RRES B8 SlipbediBch, e
#AE000203pecficitcaRbicnsitivity of detettinptid ptdsedeenidacdy abectstain A0 20&iesThe
various DNA fragnents faor use as_ hybridization probes can be generated by
pol ymer ad@8dspae f theathigelle WWHQisﬁ’@epﬁé‘ﬁﬂf?rﬁ@t@n’%‘é‘&fééﬁ%‘é@cf%buI ated in
Table 1. In this y invention the various DNA fragnents are shown to have a
new use for identifying bacteria in the Escherichieae famly such as E coli
and Shi gélHeaprageacé of thebfmdymuoidatiflesagaeaiceg anfoodtand waterspevidence that thEy acol |
speci es and sqne Shigell a, specj.es, as, so of th epe sequences . shqw

di f f er entCORpEHN3te i“ﬂ&* TSHERF sofjérefﬂ%%ﬂqhéeaggmw suighSch @02”; cies é‘Rﬁé’Fﬁ%aP*ryabl e
2a, Fi gurgne be)al EP%D’%%:‘%JZF&Q TR, Thal! o iregnt MndiBdidard BYSHRS | RBvid8San
exanpl es, and 1 ncluding Fornula 1, can be use in detecting the

af or enentaltenative dc traicrabigpgiseinas biochémgighldassaysowhigh arg dess - spetifids sengitive,

identify t | evel of .sgnitation, in ni tori t he | evel /dept h of

i nfecti oﬁ?ﬁﬁe’#ﬁﬂﬁ?%reg&ér %‘érgﬁwuar??’&ﬂ”g&?e ?ﬂ@qg?%%%ﬁﬁ%‘“@r sequences Wi thin
Fornula | in gastrointestinal conditions or other clinical conditions where
their presence/ af orenentioned bacteria is sought. The invention finds
parti cul ah futthéri relatéch aspeat 06 thegrefent inventioneevides afnemetses fort the sgavances ‘)

and/or colon tumpur cell.s.,ln addition, i.t can be used dy t.he

associ at i ‘0 18@%%%“@?“%%%8% WhETHEEHIsuE SPRIRS 5@?‘?%\9@@2} ?{ﬁgfersbg‘ﬁ%:er
risk. In @gghdit 60m iembess JTah&! ECEbf /1d SHipliH spacibs) Both spiclds twitldh 1018 Raniky
sequence in cells that contains sequences of Fornmula | whether in parts,
conpl et e ase knpwade deveatnvasive adhesent aod dexigpnie peapertiss. Tbiarasped delates tedhel a

| as can be obtained in.the publis e ae G j anpl e
of sour c&**GERBA kpglgflg%lgéhecﬁel.o S%i}frc P%ng%?tgﬂl ?ﬁgmﬁ%vgn irg!r)i&se M&??S{egm
t he sequen€tioRby Fééntiffiag shmpled schiag] fonetaeple,doleniotind gasttie smucbsa tissues ef ul
to identify specinens where the pathogen can be isolated and ideptified by
probi ng vihehcagiaie theay Jdedquesengs o @PWSB@HPGOMWGP%I}C%W UsSHELISAVIAenGHhER! { he
pat hogen : j ] aspect of present
nvent: o autGae 2R ShlmbuTRE A cBRGAL SHBY spelidS T2PTL D P2004 w0
01/ 79545 _ 2% _ PCT/ S&1/ 00067 of E. coli or Slzigella species or related
m cr oor gani s in a.s | e, said nethod conprisin ubjecting a nuclejc
aci d nol e‘&ﬁlgﬁ?fraéb%crté’?iqg%“?ﬂ%%v&mo% Pty ?bnﬁ’éh‘g? f‘l? ﬁé?%ﬂ%esd&mﬁ ti('5‘°r“|e or
nor e .E. b I Qs b BSc [ %h% ixabl e
from oneclgéﬁnrlrltl)ér)(ie ﬂnﬁhug%g}on??ud@o gglci:]cﬁlecneglzgégfmgg? Eﬁlgdaeg 1 a %sé@%%ﬁ@&%&ﬁ%?@i n .
t he abi | idegquémmes tai drifinateofrom emisins gbttledEsshawhizst fapidy sddhcasnt clodamniddhe S
sequences_t.0 ? bridize tg 04) | enent.ary nucl eoti de sequences in the nucleic
acid pr epg;’S‘fl epigs pngirelated (ACTGPTEANEMY esence of E. coli, Shigella species
or related mcroorganisns. In a particularly preferred enbodi nent Fornula I
~conprises fromnucl eotide position 246 of GenBanlc Accessi on No. AE000201

t o nucl eofi fiethpoespect of 68O 3nsiantGonduioncreletese is rorevNyse AgD e aldrementioaethg

t he nucl eot,i de,sequence of nBank.Accessi on No. , AEQ0Q20 i i Ci .of
DNA Pr obePOlifWé’kioﬁaE rﬁeﬂgﬁwﬁ@?ﬁwﬁﬁaeggmuiaei ?—So?‘r{ﬂ?‘rge'i%gaﬁoﬁ %ﬁé&@% %%aglg%érges
it encodegelluhi PN AC hafifokitiohSid, cat lexalpleli doldrikenhd f g8@id aiuceta FEID deforof
the Escherichieae fam |y especially E. coli species and Shigella species.

The vari olistoliga agiseréa for shangearaee daiensabie. ckhetiyressneaed thaipplysnelgotidersequences

anplification carried out .on E..cohi m : ' f oPL 7

equence 1 easTEpisten R vifihe® e IRERE ooy Rpfiant 6F o £PRIARh
(PCl Gene shigkimpetits eChinges i ¢etiolar DNA cbifphsition aelefinell @nthisyartiumbiri asped
sequence of E. coli obtained from GenBank dat abase accessi on #AE000201,

#AE0002020f the dnventionby gz presense ofiat 1aast bretstinPNA spanencss Higé atg preseakeiah on
its specifigity h i fici of .t ri : ene..p w | |
.have to bé’l g(l’e‘%e?o nglérﬁg%%i {”: @gefs¥1§/t };Sn sgfgé é:%gi%vé spgﬁgjg/ég{bgﬁfﬁ%ﬂgmga{s}hfo% a (l)ng
t he For mupepulatimd UEHRC polyhudigotidee s@fues@f bfiethe meésegr ameation e aéndobtudidment
~generated by prinmer directed PCR or the prinmer sequence should preferably
be w thout degeneracy when tested on the panel of bacteria of rel ated
speci es. For the gene fragnent, any variation observed is further
characterized so that the variation is consistent with a particular strain
or species (e.g. E. coli versus Shigella) but yet having honology to the

.. Y T



-29 PCT/ S&1/ 00067 oligonucl eoti de or genom c probes of E coli. The species
or strain specificity of the cloned probes is detern ned.15TO&obkyt2064# ot
format ( | . dot-blot manifold, Bio-Rad, USA) is used eating
a panel g‘?’%@@f@ri a genomic DNA to test for the specifi ciR’?f/g?&?@g&rDNA
probes {Table 2a). Reference strains,are obtained from Anerican Type

Cul ture Col l ection (Table 2b. ATCC, Rockville, MD, USA). A representative
bacteri a ARIPSA, PertBf, BGEHRBAE G IoBRP eciAMBubY ab n CBOFFRIJ OF

t he panellag%lgm\m?%h aﬁﬁgbpr 6bee§ ar e tole%e testeg aga?ercl:st. Graamrrllegat vle and
gr am posédllsy for mncexaarpimns ansgmobf an amtbrinabavetibi@otdinglpathe uéssntainyenised as

test sanples, (Table 2a, grid D). The.reference strain,an est strains are

streake rp&deé SBF gt e "%%‘?%‘W)‘ kerripR dFreciing %}ep{s%d‘iwg%htﬂs%”?’@aﬂre Bfofi | e

i ndex t eglk stiavis dabintddtiRARAM B (bérl;s%%, Ip?@ﬁ‘mii%nah@%‘hfaﬁ naffyli tional sugar
nitol,

test (acid production test from Dvan Cel T obi ose, Lactose and
D- Xyl ose). The panel of bacteria chosen include organisns that are likely

to be foynd in the.natural, flora of f.ood.and speci r Vi novvn
o sugoed Bt RRRL Hher bf B Bpbot 8RR el T a RRCHTNO0 1R selel T
speci es. wihi M Feahilde] JoflurteRimdilg Wit egeMalighMmenfunrurday defined by

non-ri bosomal sequence of E. colt, Sl zi g;:ul a tﬁ&ed es or a rel ated speci es.
The DNA histolngy eriteria'coptaim gEiremerioned pabmupleptides riearesgey Rk osisinsrHafhaci a

o ot ech pat¥hohe 2R o SRHIE ok I OGH pBlbpl R R
hybri di zgt ihe he®andiofitesmarikeér fhredepsesing lepresinza bl sy ovesdr morednémlser.oflthe wi | |

be noticed herein, that for optinal specifici tﬁ" t he post. hybridi zati on
'sal t washseerehieacofpihethequevradignant tumgersiygh @5 golpnisgnde gistric issyes pHus

r obes. A=Y t - ; i 65C.
b obe. a ARy RERI et fomiAaSechETBE R M ulcRbyAd oW ANGP cplle BF O3
ah c) andgmzelﬁ@gﬁt Icellrog'tbf mai pagific tlkmoﬁgrimk/mehqasﬁﬂ,udmc&:lls: are?%bteﬂg))noﬁ iced
t hat robe A and sone of t ene pr s wthin Faormula JdJapl.e Za, | gure
2-19) par gondgia cPNA SF‘&HCHP%OEfg%Wg 50345%@ %q'lua%{é[@gsklgi@éélﬁa hesei s R
g . e . |
spbc eo gt ARG Lo Krefite O HOKRS BABREDNA foquited i AHIchct c0! 2
fa(rjri :cy, %E}Iig}é%dm&op%ﬁilunﬂml 6(r)mFIPEjmeBs;;ipg]e{(wptmﬂha??ldmd rgﬁﬁﬂ al(xlﬁinglale 4)
an or , or . | gure ec ..COlJl an specl es
but not RORGN TR RepRErieaide deoen b o goetio e e sh° Toudt T

PCT/ SQO1EQGRAmiSRE fnEify BhE iharefoke, tgégi{' ?)&rsél&e(iﬁmr 33839 suck-ashR lGuR@PBilid

(ATCC 33650} and E blattae (ATCC 2990 CGene probes defined by priner

pai rs 81B:li f3, arseRNIGAis (Fsigu o€ an 2pnermil SYEU7AT@rdiggly, thiepspresemt fyeatiag)
detect the esence of E. .coli, Shi la flexne~-i and.s I

Shi el | aPEUHFR T & ers FRRlECH B ARG " e e Raielis o Jo Y Rlose EASEDS
19} det eghdinEgast@idtestipal GRdduds ﬂtb@fﬁ I pRogabitiage Maligh@tgnei and ot her
enterobacterra (show ng vari abl e honol ogy) but does not detect Shigella
flrexneri. Probe A detect E. coli and Shigella species only (Figure 2). This
inventio I L ndi . e i qany
el 1 er GERSeBp HyeRHGE alidlei IO 8 o e R\ RERESeh e WERRCIeBRTY
f r om t he s@rpesdd(s)pdsop enatker foradeedi@irtingrwdictiee matigher chahgdseihothe cokomic T

nmet hod of the present invention enconpasses.the_use of_ prohes of any |ength
however Bestiie MuGosa; eepeain  arkes srguences Hat origiicotromynerapers Ogﬁ}é"cgeggll E‘b‘ici fic

nucl eoti de; ceSyLQIRL LS I j I; i Ditedn FHYiL her
nspect o ERae SSREEC MEMRAI Bt SEFRHARA Y CoRnAER HifloloBRAl it S
| east 8 aspekeof the @s/eatibmiralabs © the aow ubeofhthe hevtdr der detagting tesDNA frosemat a |
wherein said nol ecul ar probe is capabl e of specifically hybridizing.to E
‘coli- anéffl GPY SRE d’élm%reﬁé@gé%og%?é)%Eﬂ}Wef‘oﬁ@ﬁ&dP d@ﬂ%@@%‘?‘@@@ﬁsi ir_}’%ven
yet nore capeel gk life G RCRIAM sb@)éﬁeé QLB Qs AFS s BhdIRMaktOunk RS 1189 and
sel ecting other sequences I1n E. coli, Shigella species or related

'm cr oor gawmidsne that the seligpdre infected  byret badaio AMpaissquegeesfjnesnbengjoftha dic kedi
acid nol ecy] e_preparation.fromsaid sanple to, genetic anal ysi.s i .one or
more E. @BH/Pr Spg §eIds: ;rb%s@ilﬁ 1@@5%@%%@, m&iﬁ%ﬂﬁ Rj&scREy 8 ﬁtclggsﬁjﬂ{gtgf‘ﬁabl e
[ om one IiNA KB RnBHCHECAre e RRAHMBE JoW loobP hitidbérs br BREeRIas SlecobietiRt ei n
the ability for saird E. coli- or i'gel | a”'speci es' -specific nucleotide
sequencesaploichgbninié e & movmvalppeprdaticar yheupdlpmicleptide sqawance fi thet presamtic| ei ¢
acid preparation is indicative of an E coli or Shigella species'-specific
nucl eoti de sequence. Sone of the advantages of a smaller size probe are the
ease wWith which they can be anplified by PCR to generate nore material to
~work with and to carry out PCRISH The specificity of a smaller gene probe
may be greater, equivalent or less. E. coli gene sequence at 7562 to 7794,

Y YL Y. Y. Y.YS . o, .



PCT/ S&01/ 00067 21, 20) to Enterobacter cloacae but has the added advant age
of not having honology to Shigella boydii (Figures 15, 2)L5 Qctdbdr@0Dédn assay
i ndi cates éha? Enterobacter cloacae DNA has 50 tines 'essell(}fﬁ%%@if ﬁ%} on

si gnal i ny&fd 7?%7‘%0 both probe A and E. coli gene probe s @ 7562
to 7794 of AE000202) as conpared to E., coli DNA. Post hybridization wash
conditionis at 1 x SSC, 0.1 %w v SOS,” 2Q nM Na pyrophosphate at 65C.

O her ex | ' 3 - ngi hi

Speci f 1 o PERa e Do FhREIE IReRUndle Ty BB ui AR, MelRiSaIE B BHEK
recogni zepedies eadh agirifl dohingeli¢ aclls fohan dehipledisby spgn of mansamoemale event.
torD 10574 ang torD-11160.. Al t hough the wash condition for, Figure 7 is at
0.1 x ssdccgrdingly.ghe pressniniy s gHEiARnPRe O mgEmoterilap magkers doteireepyng
speci fic ai; Wasin ' ; - i .1 x SSC

i ndi cat eéﬁ %lﬁ%ts E?/ﬁ?? S ar1 ééggﬁgﬁu?%ggy@glgﬁ’ﬁgé %ag&gﬁgg‘?? %I%m probe test,
sel ective agar nedia and bi ochem cal test The invention herein describes

th ificit f th ) b t nt 7223 to 7794 000202 (Fi 12
hor el Ce dtednstaCventioro gl B el bbb n o Usg 35T IR APrehnliich 12)
10 tines JoBamcieBli®) DN AishRhca)tdd FitkersThR8t8imiflaahe Prdabieeddt ddyemembect ed

hybri di zati'on (see assay Section: hybridization and post hybridization
condi t i ong)theafidcqiband Siipeliaisneeies snmpkastati¢ ¢ells fclenic 660 gastindiumay ofiBingur e

22). Despi t.e, thi . in hybgjdi.zati. ' | .with Entergb
27 b e e e 33518 i S B 508 G R b B S bt
conser vedeqdice ford2&tin thd DINAL giedenkcs of AiYPGHeAsH théretri€énb&! Fehé Eecdls ahdibi On

medi a and bi ochemi cal test. This conparative study is carried out gn ATCC |
strains ofigellaspesieninithe sestastatisels. ddheqresenes efcthe polypucleelida sequenctia e hat 1)

are either positive aor negative.for,thi e_pr.obe. i 80! ested’
on' cosi n S8 Ap Mt Fusflpn R R it Falnte Tt SRS it ik BY of S aB I

Mac Conkeysegéidticed §¥@ikshbeld DR thedl ol did 28 Bhige R epeéties UBHYse mdthstAtly edMe icoatain
France) and sugar test. Al 66 (_100% sensitive) randomy sel ected col ony

purified thequesepes pérat dedst bpaterias DNfhseqyeacesotiat jaye presentt inchigh qelosn cepyyr e
identified.t i L. WL . | d R t
(47 66) . Aits? By ouesERt s Maelt billed b hTGiChdromeRila Sl BOBLIANY*ne °5

bact eri a polphrlcsidé Raguence of gapresent irentidre ager alle f8indBiraEscheriehitad family o be
ei ther gram negative or gram positive m croorganismhut not E. coli  or

Sl zi gel | sangptheredare, theyrepresenesia othey GRecies seah ?@@%}%ﬂwgﬁc p@% FEEWIE- 4 ¢ he
patients' E_t 70% ok I i ALRi ARk tdnkCor RRLH6
(85% of BEEIgP o(?ﬂl Anara éx?rgfsa% égc%bég%?@en ggﬁ %?@%@eg?@aﬁl agar npI ?irt es

al one. E.mblethlat matkersfolea&nmkepatientsiltaving gasterintestinabmekds@tipesils.i ve and vi ce
versa. The E. toll identified by the probe 81 B included | actose-negative

E. col i which cannot be identified using the MPN nethod al one, or the

Mac Conk ey—{] SnRiRREHON RO raRAL n 2UFNRent BBFecP IR BeW kS fdrdhé Fmula

ent er opat hogeni ¢ serotype 0157:H7 and the 029:NM E toll that wil| not be
pi cked upl seguerve thasGs fewmlyin A heliseldigells species pi it iebtethmigporgarismsats 2 est (.}

are purchased i.n dried form,and reconstituted accordi S ljer!

et Fucy | BRker i TP o P pESRER I, EhE RGBT Kb ( MR g logShe
possessi Ngafkde fifurhdecfoP HOB& g tRS DNIS pRR&RE VEdnyp bndbio@drerddimberedftho 8s 8615 Si Ng
DNA sequences that encodes known toxigenic genes,_ invasive genes, adherent

genes andarsiarofeigelbt ispicing igethe sellohip gend saguandeyispondy dpvndim Epeherichieag he

present ipventi di scl oses a net ho or detect,ing. the.Dnpn f -t oll
or Shi gel f]agngrpaé@iqggregqxe Ftépﬁﬁsgﬁ’eﬁ?B‘rgg'oioﬁvaﬁquﬁgmlsbﬁmgorsgagr% %gg(gﬂ]%sg?%ihr? K %r e
descri bedgepdaiee i ahiétinalli poplilaB6n Qh dukaitydlit -ceBRdfopranSek@apleais a sign of an
speci es' -Speci fic nucl eotide sequences to the nucleic acid preparation is
det ect ed #hpormal ¢yent that mayfleagiol senpiéiinstabily of sell thab pessges ¥. It Rrovidenay 2

rel ated as t. of the present | I FOV] : etecting the
presence BIB eEulaf g’failfer Iirgse qqaa‘n g g%%%éégggarbﬁﬁtg?égg??fr%o%%%gg%%eﬁg “in a sanple
wherein hybridization of E. toll- and/or Shigella species'-specific

nucl eoti de sequences .tqQ the nucleic ,acid preparation or thcf?épr esetg‘c ﬁ)f

anpl i fi edEveRcimegre Rastienlaln Ak peesprt HBERUL dINH NG, asRESH, PEVIGRS| R JDF o§i fng

an identi fl ' Ti ; i 3 : L

ol ecul ar SGAAE RS BfRnoe i3 4 bEOAELAL hepY BF Rlabe HRIOBIAR AT Wuiple,
They i ncl sxi¢ netiodhdniprisidg sebjeotinglohuditioacidyhsleclile ateparation fiokAsaid sarapledal
fromtissues. They may be useful but they are unable to tell the

i nvestigator where precisely the infectionis and if it is specific to
certain cell type within a tissue. The DNA nol ecul ar probes we have
identified in this invention can be used for those assays which follows the
af orenenti oned approach as an early investigation tool. However, the use of

A 7~ 1 1 NN A N A T NS A FNANT ] ror~r~A | 7\ 7= ”~ ~ o o




The invention herein will describe the utility of the new probes to show
the association of bacteria DNA presence wth histopat hol idg®ctobert2094ue
sanpl es. P~~esence of Bacteria i~z Tissue as Detected by PCR of Tissue
Total GeNYM¥™PRA The invention herein used PCR techni quePCAS&HPI6Yi ng t he
gene sequence 81 B (primers: 81 B-7223, 81 B-7794) to test for its presence
in total DNA extracted fromcolon ti&3ue (total of 1 ~g per 100 ~1 PCR

.

reaction_m x). Fjve m.crolitres of fhe PCR p ] re.l:s.. ued on
i hi ci ngBieG: SR HEh kb duten iy SRS SupERHRd etk Bebifi AERRNYES 1O
of the tsayukisces ObRERbRY Rk Unevr Gidt nagedidd fquendes of Edrmpwiai it ardlfordiald b
hybri di zation positive for the 3zP | abel ed DNA prohe (probe sequence

cor r espowlered thecbildyi foe stidth cpliz or Shigefl speieshspemitio pyclegtide pegyensss to
positive I v d e f.t n a i i-zed
Cnder 3107ty ¥ FohBfiapt i lnbotforl SEoed] i U SEORTGGG BrehiS €0 g
ei t her i indidanoeof the psesesce(cIH. 201, Bdélacpetins adichtehmictoorganisms.ssues (17/ 23,
749 . In contrast, in 34 control patients with no cancer, but is admtted
for sone related gastrointestinal conplaints, this sequence is found in

7/ 34 (2149, I LS. CI A e%BQ J ' i of

t ar get PE@ pﬁrl ;(g uc‘a’tgp éé%ndfggé ?gerifg?tgigé%nlﬁlto}lb@léﬁy igﬁggf?or%g%?d gﬁlgaéstgél}?i%et?ﬁ

t r ansf er pedenve ndfr Aneol candtbr 2Rz qdlaoshectes droredgied inficorgagisnhs e laeshmpdn @s
probes. This data suggests that colon tissue frompatients wth,colon
cancer hQ?IBE’!beﬁfFr Qei?g'(%?é WRETSIR dhe Mﬁ@ﬂ@% SWLFHC‘??‘OOESP%U ESIQE‘EPPHSSEI éﬁ”‘a at a
are infopaating g@?ﬁi@n%B r&'@hBQmWAk&sﬁbﬁt}m.moooqgl % bl RORRION 6899

pat hogeni ¢ bacteria isolates fromtissue sanples devoid of contam nants.

15 Qct obef GRB4nkNAcCedsias Blo. FEMOIPTddudiogalie Avclsotide geguenge of Lenblanker

rel ated gspect %Wé&;ent i nvention provides a nethod for detecting the
pr esence’ PSRN AR el l a species or related microorganisns in a

sanpl e wherein the sanple conprises food, water, sem -solids or sem-|iquid
material, manmalian tissue, tissue extract or cells of tissue or normal

ti ssue oBtilliasfutthermspeitof depresant tnvenidon groyidels aonethad ifoprdeatesting the piesancar

instability. In a tti.cul ar.l referred aspect of. the present fh

mamal i aﬂ% & s?@e% 5%% ﬁcslpﬁ‘flg% o%rf:]ﬁ%go%ﬂ?o WEEh o? Sg'g’lpger ggthg{elr%eole Lhe. A
rel ated gsfe6éd Giheréift MHeeEEBb/il ANE@DE ISAEelEOMcdRS’ -spedlichadcibtidel siejabhdeyi NY
nucl eoti de sequences, or their expressed products, capable of inducing or
ot her wi se€ompusdsiat leastignuelaesidesin leagth. growt h or abnormal physi ol ogy, said
met hod conprising introducing a nucl eoti de sequence conprising E. coli-

and/ or Shigella species'-specific nucleotide sequences fromthe nucl eotide
sequencesq\ idhatédigpatiaof the piresenteinkentindlisdbsses v method fahddtegingahe aredéme of

physi ol ogi cal changes to, said cells conpared.to confrol cells wthoyt ;said
i nt r oduc & celéier @88‘%&5&3@@5é’ﬁf,"é%teﬁ]/\ﬁ%‘?réi’%af“ﬁ@sﬁ?é§é‘i‘?€ a5hergin ﬂrﬁldteﬁﬁfﬁ‘ﬁﬂol ogy
and/or p i % L il 1 t r@m
Formil o et SRS BoE L dol PREDETHEE: Ghecfie M N KR TRE HEfIERecs' S

‘i nduci ngtleerndceid adid ptepamtiab isodetedtedctsl the gresende afranpiiified alolgic acidpradéais.t her
preferred aspect of the instant invention the abnormal cell growh or

physi ol ogy is associated with cancer or a predisposition to the devel opnment
of cancery Qﬁn&?!rhﬁke%m% 8Pikd biesentNAVERRAS pRATRI e nwithdd 'fonF_QétéEtin% fhecan
be transcribed into and translated into functional proteins. These can
serve as praaemnget of ForcodietSEigellansranids iont relajerh miioroorganésntieire @t fample yehesels t hat

can be used.i.ncl ude,i i,ng, ,scint.i graph i mmunohi st,ol.0gi cal net hod
enzyme- cﬁ‘@ﬂ‘i‘ 23R pf iﬁﬂa ‘%A’f igaélﬁfocﬁ éi}%e?{aogp%ﬁs HB%‘?,&?CC H&%e%téc?e Fetfioes ht§n'§lb

m crochi pygeeRiidprepaation 8CtheRkdeR® dftintiidd Midiei®adid prodiRids dadcie@bgar ri ed
out on patients or animals or on sanples such as serum tissues, food and
“1iquids. repot®r @olesblergizinganwenafiabiesignal. - 35 The invention can be used in
the foll ow ng areas: PCT/ SG01/ 00067 (1) Mol ecul ar diagnosis - for exanple,
testing patients, e.g. predisposed to cancer, cancer, having infection, for
the presanigieyedfa fuftheiictatdd aspdet Off the ipsesehtiisentidi providy aSaethoddocddtecting

di agnosis - for exanple, testing patients predi sposed to cancer, cancer

havi ng i fiepresesae of 8r calhShigeldg sprcicser relatedynisrearparasabierithsysample oarein o |
sequence,, or_that eclfd cal i such a4 : i : i ng
such patf@%ﬁgmg%Foéﬁg&%ﬁéggﬂkéﬂgngﬁgﬂggé#é%nﬁéﬁgk%ﬁa%bggg#%&mﬂﬁggﬁgﬁé from
t he pati eRtud &uptehecdllof tizbwoer ndtfahdssue @ttisstie predispddedi tdcanter gsavethcor
excretion products; (3) |Inmunohistochem stry/histochem stry applications -
for the diagnosis of predisposition to cancer, cancer, cellular

instability, infection in tissue sanples; (4) Diagnostic inmaging - in which
case the anti body or probe will have an appropriate



| abel or marker, for exanple, a radioactive |abel or marker; (5) Therapy
(a) for exanple, antibodies of the present invention nay foOowopar2004f an
i mmunot ogb{;ﬂgi n.order to deliver toxic agents, such as plant toxins, e.qg.

ricin, t ™M e of a malignant or even a benign turmour {SHSGV04P67
exanpl e, European Patent Application . 84304801.8 - Publication No..
0145111 ); (b) for exanple, polynucleotides of the present invention may be

useful a i Nt i -sense DNA or RNA. Thus, polynucl eotides of
t he pr eséﬁé{fﬁpnvgrﬂtﬂ%ﬁﬁép@?tgﬁgﬁ'y in a vector or in a polynucleotide

anal ogue, which contains sequences conplenentary to DNA or RNA defining a
protein which is differentjally expressed during cancer injitiation,

progr essi®a RaFicWala Brefared awedt ootheirspsenh heabpmampkiap dissigpisasaasiates Bty ent
expr essi agoaf i OLfiiue(c) for exanple, the netabolic pathway that
the For magy S‘é‘@%ﬁ‘iﬁ%@‘@? aPtistuel °5 ot ober 2004 W 01/ 7956 - 36

PCT/ S&1/ 00067 near by sequence encode can be utilized to activate
pro-drugs; (,6) ,H stoglogical analysis - DNA.or RNA o rot ei.n.havi a

Bobr opr 2t &SRk AsBes? el drestl) Mheniion upvidey a etaod (Bt BleBliBinh hidfodde

hi st ol 0giseqlenddialorSihdir égtﬁes%etﬁ?_ ofRes aRdLIASCinRRMg 8F | erwise facilitating

Pol ynTer ase- Chai n- Reacti on-1n-Situ-Hybridizati on Technology (PCRISH). "In

t hi s i nvehniroral el egrowthveorwabriorndals physhelogy esankvunetbed fcompbiag pintrbdwcing at

permt the detection and |ocalization, of mhers of Escherichi eae famly
(and Shi GUPFGHG Sediboi | somaring T oty CHll. Soe sy Ruciedtide
pol ymer ageqfehédsN HoRd CiheO RudiBofidd WedddckdliidakbRulh PERnR celld Nikd 1obset9higu!

for the studéoof. (1) clinical conditions with bacteria infection (2) .
t r eat mentmerpbolpgitacandon phgyiolegicet changentootaideatiseomparad to lsenttelellppitbout of {)
cancer and .(.4) jdemntifying cells at.risk.of or havin enone at is

Gonet 1 cary iitheddET Boka R SBlRef bableRne brinat Dt Ao bRl sforsen
process e@hﬁi@l’bgﬂd acéll keddrRBtv Pl hidlentRigRegdade frofSPes P!, dk A9dlybestide

pat hol ogy files at any hospital. Such tissues have excellent preservation

of ti ssu&xpresssditherefiom, avhiclcis| qapable of dnducingaerdfagilitaingr abmprmaglstligrewtiner ysi s
of storedht i.ssue blocks. To illustrate the utility of the above-nentioned

pr obe, we P g}S'rovi de data on its use in the study of colon and gastric

rel ated conditions. Sensitivity and specificity This invention herein wll
provi de data on how sensjitivity and specificity of an assa){ can be

dr amat i car| & fprderopeadensd @spacyiafgtheuinsiant yimvenijona thep abaera! ellegropdir orThe
( t N ; oo ol ot b iret,
pok 15 caflibloel P BBt tbloc B a WelutsoSUbH B fhey GOl o ffler &5 1

sonnei ( MWellulpr inktab#itpbact er aggl omerans (N=1), Psedonnpbnas aer ugi nosa

(N=l), H pylori (N=1) frompatients, T&, K12 and the panel of ATCC
bacteria total genomc DNA (Table 3). A given volune of the PCR product

m xture i - s Viesdd | zed
by et hi diﬁﬁ‘ﬁ?g%&%gpéfg‘? |%§ﬁﬂ’n g e Sﬁiaﬁggf o‘ﬂgf ‘?ﬁgb Bélﬁﬁ*é‘ﬁ*? ar geétied
bact er i a nselgogdesbiaihdblefrom the sinclgbeddisegdendel oy Fomhailt I omladreibaadanolaclilaat es )

the lack of specifjcity of th ri mer.sequences. The prodycts in;the gel
bre sus Bathe i Saorblof serifivaln Ry bRt [ Be cabende ShiRALS SheaiHERvEL o
Bi ot ech Ijcleicde mBYectijze. met hod of Southern, and 15 Cctober 2004 WO -
01/ 7955 PCT/ SQ01/ 000677 -37hybridized to 3"'P random pri nme | abel ed sequence
specific probes. This hybridization step increases the detection | evel and

al so i nprpves the specifi.city of .t he_.assay by hybridi zing specifically to
ool 000 e dah drEadanty s bt jiVeERE Aty ean o oF & ERGCuh FeNFos oo
to an autyprAsHHRI AR theSMicokidE A¥uenBéliof FoniiR gt idahe nhuPichitB of adfsleBilRDeS
are specific and can help to detect the presence of bacteria when used in

PCRI SH. pmebesfer 8etidemtififatipn ofEr calhahddeotivgallacppesiceand/omion therdertidicativmof can

b iri I i.ed out i t ep- wi t ticg fashi til all th
B B SR o B BB e N SR Bl A gt 1
(AE000202), herein called the OH the 81 B (nt 7223 to 7794, AE000202) and

the H pylori ribosonmal gene (Table 3) have been tested in accordance with
the presd&illl Eyppeyti ware Bjpegiatlyithe preseniparertiompravades, 2 et briasting-mob s

primers diyegcted..P ampl iLfi.caki .0k, hacteria ; l,d_gi I .
Cbec 11 o SElFEE RSy helRicer, if £ NPk b PE R g R G it =
ampl i fi edaR@hd saidhigéthed compfising isibjebiengds asalsieeactf mddstukpgrepdrattorbfamissaicand
mgrating in agarose gel at the expected nol ecul ar weight 1s denoted as
positive (Table 3). Hybridization of |abeled gene probe defined by the
sequence between primers OH 7562 and 81B-7794 specifically picks up PCR
products fromE. coli and Shigella species except Shigella boydii. Priners
81B- 7223 and 81 B-7794 are nore specific under the PCR conditions used and

e




1 S Cctober 2004 0 WD 01/79545 - 38 PCT/ SGOL/ 00067 Table 2a, grid F will
show t he dot-blot hybridization result where the detectiohS Octbts2G0dr t he
presence of H. lori DNA is dramatically inproved after a sinul ated PCRI SH
t echni qué‘fo‘ﬂ/\l?sﬂ ndred nanogram each of total genonic HP BRNESSAHOWST f er ent
purified fecal isolates of E. coli gepomc DNA fromdifferent patients, are
each PCR anplified in 100 ~.1 of reaction m xture. After PCR IS

IO p, |
taken out fromthe .H. l.ori. reaction tube,.and, di ed- wth . . wat er
bot or o oD beietinanfif hoing SRS BPrs 4R BROnEIEhERA-RIpB psofile
menbr aneseqagstel WbtaihibZefloih®rea dadre PuteBede3dutades be Bolrhul@ Y | afior (3B 1
ri bosomal probe. Figure 26, columm rows 1 to 4 each contained 1, 5, 10

A
and SO pwheigin thgeability dor seifl| Kitaodi- r Sfigeli ispproey -spesific aneleotide senvenseeto The

hybri di zati.ofn Si ' i fi .t h. S.e al N ng . of oduct s.
Rows St Héfagzc?n;t cgi%?i%‘g’ I%érg@lbhcg%ﬁwgék ﬁhF&%g a‘i‘o ﬂ#eo [ngﬁgi:dl %%lg rE@Eatgéno%ct
conpri si indicativeafial £pailt dorisgedt: sfediesC-gpedifihiiciédtidepeqaucd.s (K 12, 142/ 31,

" 179/ 36, 197/S and 117/3B). No anplified PCR products are obtained with H
pylori primer directed anplification of E. coli DNA. This col umm shows t hat
the H p i LT : i f4 : p .14 € . Al ,

col urm B "Pker PEPIE! & T2 iARAR IEndal grofials SPHAQUECHRNE S WP EEL A per
r eact i onnudledtides, iderdifisdphyl th¢ wmdhddstas dpreid deswsibed@Reregmsid probeicemprisesod
different E. coli DNA isolates re ctively.. The result indicates thal the
Pybr | d 2SEREEGT TSIHHER SO0 PR | gyt P orperealt BINFCHES Pt gt AP Obd by
the pres i - colhimsi/d '-M’a > P gdtensity of

t he dot. %%ngl?rggy g%b‘ﬁg%‘f‘ﬁ %\%Cfo-ll_r ovvsdriSh'z 0 S%ﬁgg%hmégﬁﬁ?lﬁgﬁééc@? (undi | ut ed)
post PCR reaction m xture of different E. coli isolates of different

patients.., The HP priners di.d not PGR.anplify E coli . Lgure 26, rows 6
o 5 ot T8 tmeneor s etauaviden e v ohg nidlestis Sentctss i iet b B e dPgs of - H
pyl ori gp&em &isdbdandhé hanftddiie 6F 2 AECEA Y rob 86t the feBfflcion TR Coliv €
equi valent of E coli genom c DNA. The HP probe showed hi gher honol ogy to
its own §kigella bpdsiasdindar ifonthefidentifigatédn of a pelbdarinsthbilityion ocanker ¢dRugene
probe has sg%gn t%ﬁt |t hals sorrg 15 Cctober 2004 WO 01/79545 - 39
PCT/ S0 1POdBE7RE ?rbt‘)ﬂldetVS OPRENLPEBPChact eri a species (Figures 24, 25).
However by conbi ni ng sequence specific priner directed PCR and
hybridi zation with a probe that has | ow honol ogty to other species, it is
still podsieclates aspeqtof thedigstantiavensionidisclaseya asrdolspruciqotide sgauercergpedific &t i on
(Figure 26, fTabl.e 2ar. gr]| i £ i var] 0 he
rvent i of el g Bers et Spéstero ot et AiRRpRinin p Y REREERR, ¥r 4
i nvent i ofhobdedlad pyob(Ibr theidaitdicheahsl dhideor iore Rastiisintdstinal el @ t@howebect
the presence of E. coli DNA in cells. This invention herein relates the use
of PCRI SHPESlispopisien &Rytheslevelppmentofsame how pat hogens can be detect ed
in-situ. It does not exclude the use of in-situ hybridization nor
i n-situ-PCR technol ogy, using sequences within Formula I, as an
al't er nat Avfnal Thefeamdagjecodf therigsthnt inegmioherosided & moldiRr pyaieconapribing a
hybridi zation, conditions are inportant determ nants jn decidi whi.ch
met hod i BUElpRiidsppaaapRee spEcHl 1% Tootalt ndlar | ’#?@s%ﬂ?%ﬁ@éﬁ&’ér@r i FYCBCRI SH
Technol 0oyl &h:ihE erRiclith lof AU hitelGskBitteIRUIhAL PMmBRAUANEES 1
cells/tissue and detecting the presence of the sequences In-situ use the
PCR- i n- s ptedispysitibuliesanecon (PCRI SH) technol ogy. PCRISH is practiced
routinely by those having ordinary skill in the art and its uses in
detecting infection in-situ is wdely used and accepted. As a start, cells
or ¢ 1 SSUeseagpdchs @lhrted nPacdbdaBl 6F thi PRl MAntaIRARNA bEEIMb bR Adrom
formalin) for 2-72 hrs and the tissues subsequentl|y paraffin-enbedded. The
© par af f i néebdethiled desaiption tiat dolidves) osmay be heathegtbyPpractice of thesnvantionount ed on
am noal kysi |l ane treated glass slides. Before anplification is undertaken,
the sections are deparaffm zed fu st arid then carefully perneabilized
- using prgbeeydaks of BN Srefitbitead sPE@fi€imiad8rdanish® dubhs EepphiaBod (E.

nor phol ogy is maintained and the is accessible. The cell/tissue is now
ready t oceérariShigetlospecies inplgRes rsfayence do related nHeroerganigmar conpart ment where
the nucleic acids are found. Anplification then occurs at the defined
target intracellul ar sequence. Detection of anplified product is then
carried out by hybridizing with a non-radioactive | abel ed DNA probe. W
used DNA probes | abel ed with Di goxi genin-1|abel ed nucl eotides. This
Dl G| abel ed probe is detected with anti-digoxigenin (anti-DI G antibodies
that are conjugated to al kaline phosphatase. This al kali ne phosphatase is
visualized with colorinetric (NBT and BClI P) al kal i ne phosphat ase substrates
(Boehringer Mannheim. It 15 October 2004 WO O1/ 7955 - 40 PCT/ S&1/ 00067




is inperative to always to performa negative control with each specinen
and to understand that a negative result only indicates ars Oowbéd200¢ to
detect the substance anal yzed. Negative tissue control does not contain the
speci fic WRUIGHSi n question. Positive control nust acconpB@/SEHN§Tn of
test tissue sections within which the speC| fi c DNA ~sequence i s sought.

| hterpretation of Hybridized Tissue 3t i ons. is known that sone nenbers

of the E |geI I a species) are able to
adhere tmgymﬁﬁaﬁélﬁj&g‘C@mwﬂ Therefore, there is the need
to correlate histopathology with quantity and depth of bacteria presence in

order to evaluate their role in gastrointestinal infection and cancer. This
i s done &hesqcadppwqgnﬁgiqeamvw mﬁbersqxatainarhemrg@mlmﬂtbmmﬁtemhmenm@ It

tissues t h | teria
ona-probabd BEDRS AL RSP, BePAR AR RE I b b RPN ERRRER B35 e
bact er i alanfnesens defﬁmth@n I@ﬁﬂietlinms afhdle ive@atiby eordﬁﬁem eifergn e sholk] Brematd e
signal s {le found (i) outside nmucosa cells/lumna propria (negative), (ii)

i n nucosdhe eleims pETieg Yhe enehof(the dgscriptioycl ei of nucosa cell's (positive).
Al'l tissues are obtained upon discovery (pre-treatnent) unless stated

ot herwi se. Col on The use of prinmer and probe DNA gene sequence of 81 B for
car ryi ng RigarePGRl-Si$chematit diagrantofths arattbmsslueatmms olitl® geneeksicdnhdtss within

characterj stlcallyfoundt0| tlfy | astic tissues (nunber [N]
7: Figuré Ilepy ;/n masgqmcwg% e el)mu azé?%‘@ﬁ?%?’ﬁ%ﬁ%nudﬂﬂde
Figure 2 t i n I re
500 To bavsner e 9’?%?&%%%‘5%4{%5%3% | PAPOROI0TLinARARE TRRfercl of Benfinfl
char act eraced¢ssiva HAEQ9020D to maidotide posei1d>xs6@ﬁdoﬁ GermBaok ecceesﬁion HABEOB02G83. The : }
hyper pl astic tissues, adenomas and adenocarci nomas can al so have 81 B .
signal s located outside cells. Metastatic cells, with primary in the col on,

found in pibyRS ZSRﬁﬁrﬁmﬂéraﬁlli'%‘!uﬁ' st BerBé A@Eyﬁ’hﬁkﬁ@%sa b&hefl 5% vabtehig USNANS ~

wi t hout significant exogenous 'S outsrde cells. Micosa tissues of
nor mal hilistesl iogipbletRacgritk@. Bldbaéecmnsists dflﬁagmests(ll\ll 3 agd 4|§s gepieted iy Figuee 1,

positive in ce n areas a ve .l ntense als.ip thos

oy or i 1 . A JREeR fy Gt b bt dnpcipd PER srired 99 Ok et daN A r om
nor mal  pahiyebsequatdiye é&ﬁgmé& &"oxC@PQE!&‘{ﬁg%daH}%nﬂ?zﬁﬁ&ﬁ VEnd 69 seq%e%ﬁﬁ@l e

of an infected tissue is that of a patrent's colon tissue di agnosed'to have

proctiti sbetwqetﬁ tmcte@béﬂ pReitian WD) of WQZWMWZ ta 503 c0f AEGAAR03gy

Lot ot ¢ ot piler ekl Basd 3l e D bart gt faint T, ARdobaFbL 4SS 1A o

tissue adipEEO201} CHUTSUr AHBOYY fragmpntarny; l@DI4llHDL5FoaG( 17880 g (fragment 3,
pr e- mal i gnant and nal i nant ) 2wg)yl ori Brobe is insignificant in

net ast at iAEQQI202);  y¢dG-0@13 s"@@pp Now2-583 AEQQ1283 aﬁ)agawat 4or ive ndged

negative I h ot
| ocal i zedl%gél%fg}ln%ﬁ}‘ §r%é£cfeaﬁ§a% Pé)tng&r;e {}”’ZE@ é&ﬁlads% "haen %lgd;?@)ﬁ é’gﬁ’{:val ly
defi ned fSmpS (m)l;ﬁwlena@yrdpamhteﬁbe?@fore t he appear ance of 81B signals at )

early stages and before histol ogi cal changes, through to all histol ogical
changes associated with cancer and |leading to the netastatic stage

neroin | JURPRTS GAtoRdR A SHEG! ol echp pfiie HyBHIREA 1 pacloH DAL AR 07

mar ker s dizead ihiTabfeo2a grid AoMThé §hmegmhhmoeapaﬂsd)emmi rfuoleotide pesitiog 24@mta &ﬁﬁ S
for risk of ect cancer and infection wt )
coli/Slt |Q§é$]§®0% i@%&i@ i@syﬁﬁgé angyt %Prlmegs lésé? i esneralg tt&sg%@r%%f

aeti ol ogi ; i i DR

i nfect hﬁkotﬁgﬁﬂga% dﬁgﬁg)gﬁ %?t?%rﬁi% -llﬁl S kl\feelﬁ]unlﬂ%ae%&tnlog Idl seaelfsgwrég‘tsl o1is
however epepldau'tanstdyyHnmlszatlanWmhscomldmmtse(tomcﬂﬁG; @ brdi'v @13S,020 toid ™Nak | ous
countries gﬂ@ tg by a sub-popul ation of virulent Heli cobact er pylori
(Chu, K. MY *F.J. JAVA SEA 13:5-7, 1997). Therefore, it is
clear that to understand t he pat hogenesi s of Hel i cobact er pyl ori and
general infection, one approach is to precisely locate the bacteria to the
site of riligosad. Alitosaiegraphdresidt obradisllatieted gene @rdtiesitybtidgyd dmbaderianDOEA as

present at at a. i nmunocyt ochem detecti 0 ste rtun
b a5 hafethinp Tt 22 i B Bfe SERRFCARHR®, AT DEEGDITEIEONNY BITELI iR
have bot ht 958 ARGUH20NEECREY %3 gnd BCM1294 8/ Bietaik pnfreyseﬁﬂearto %,Ehérﬁ@' thel FeRd
peri eplthel ial mucous layers of the gastric nmucosa of helicobacfier pyI ori

associ ated gastritis (Van Den Berg et al. J Cirr Pathol. 42:995-1000,
1989; Bashir et al. J din Pathol 47:862-866, 1994). Unli ke these
observations, we are able to show that Helicobacter pylori can be found
beyond the Ium naI or foveol ar eplthellumln patlents W|th gastrltls and

o o, N o MY A L
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different area. The sanples that are histol ogically diagnosed to be
positive for H pylori are confirmed by PCRI SH Although t$h@ctieberd0dr i
probe is four) resent in normal tissue distant to the adenocarci nonma of
stomach ¥ 4UP8*40), it showed insi gnlfl cant nucl ear si gnBFTSCAPHET ¢ unour
itself (Figure 41). H pylori probe i % not detected in netastatic tunour
cells in liver (Figure 42). 15 Oct'e er 2004 WD 01/ 79545 PCT/ SEO1/ 00067 -
43 This r . es in
gast i c POPSrEd O alpLECal SRT T Soh 9pnirhle DNR, Five bt hbuiay PROOIS |
risk of gaeacredq:eedmébst hybsdizattorcambatonditidnda s kr3SC, i0nf% ot/v GDS, YoenMfwand i n
the presence, of H. it supports the possibility that synergistic
interactPﬁﬁPlB‘egPR%tﬁﬁPgi?/\gtypes of bacteria can be a cause for gastric

rel ated conditions (active chronic gastritis, Figures 43, 44). How
important the presence of H pyloni is to Etoll is yet to be determ ned as
it is knBigure ﬁaAuzzradiogﬂapha@ug ofreatdiciabaled gane mobahybesliztddn becteia DNA as et .

Bt o} onl15E Y Gavte S A QAR ok RS SRS SCIRHERP 2PREOR 7808

and t oxi gpgl 6f ABOGR0I PiimeARoACCRYBand & (YABIr 4re urs&i RiRMeaNEE bESTObY
Cellular Instabili tty Studi es have suggested that apparently uninvol ved

nmucosa ably ¥é&hempbificatien of & 2r Envelé ggndmisnDdA\. dfive thaundred mpangiam EWrisml

T aqar e b B P T REREM vash debiionss 1 X s C RSP SER e )

t he nucl PHSp Kisph@eyt 6°0ml cells next to tunours, tunour cells and
nmetastatic tum)ur Thi's suggests that E. col i / Shi gell a probe can be a

mar ker associated with risk of cellular instability or cellular instability
and t unogyj e Aas 1t i - r '

ot ent | al e S AuerRiahiugh esllERf e NBbeiRE BB Sh B AR TR P £ s

i nf ect i olistédén mablerad gnd e 'Hiengend deqiines s;@am&iefv@aénwhereehﬁe ipBsitionig3BRo t O

| ocal i za ion @?’%Qﬂ in tissue sanpl|e, mar ker sequence can further

assi st i Srlde RIS SR - ﬁ@%ﬁ%é@@ﬁs&%.% uged f%@ereaﬁqertyecaene

bact eri ayifhe | / I i S

tissue | 8 Fb§$ﬁgwﬁ’@i5ﬁ gﬂl?f& {)@gltlggfa? ?glgerg‘?ﬁl%rl?ig%t ;F%)v-rg o na?J) ”or
exanpl e, isddadédqrer Gbt. Bostdiypridizhigsn whehi conditiontihl & 3G OFl@rBIWﬂ/ESDS QOQHM*NQ)

woul d i ndi cate ether, there is a pathogen present. This observati on may be
supporteHyrBQ osPheigELEY Cal  di agnosis for infection, benign, pre-nmalignant or
mal i gnant cancer. This is then foll owed by detecting for positive colonies
isolated fromthe positive specinmens (for exanple tissue, fecal), and

- hybri di zFigare §. Antorpdisgiaply eesolilofmidislabdepgeratredle hybridiued! to GhctE\DNvatas i S

k to,. d it o dh t 1 1 i th
pat hogenligen by abie Bt e 1he Eets foeiea b Foguies Rt dstRl st ifc
properti ¢g @SoﬂjREOMIanﬁle%r PRATAGRd 162D-1N36E abd @kdd & eﬁr@@tﬁer Ren the

_t| ssue checked PCRI SH usi fig prinmers and 15 Cctober 2004 WO 01/79545 0
- 44 Pcnrosewllté@@mnhfmmm off K2 g% obk genamictDMA. Fivedundyed manograme DAY,

ot rogeni* OnT By R BRPRbR SaR o IR LIRSSt 1B S5 Mot

risk andmﬁ%@phggp@tegzgg@rs Wth this approach, the inventors have found
pat hogeni c coli to be the main pathogen associated with cancer risk and

cancer. Herein the inventors define pathogenic E. coli as those strains of

E. i | | t |

C ol Pl B2 AP P PR e SARATS BB
mar ker ofisteélih Utable P gtidbA | They gaedsdquersddespabs bétske® hucleatideepoii@Ni4gP to

t unours, re mal i nant tum)uéeftgand cancers (malignant tumour/cells)

“thereforé lngﬂAEQ 9202 Chhg 15 argl 6P B3 draretheqsimers ysadegisneiatedhe PRVEEATY e)

can be u r rp S t a t

“inventi oﬁﬁg)r(%gl g[edsmiacggrm ecu 2 2 %Olbgeﬁ&ﬁ: B é/\a:[flgg hr?ﬁéﬁeggﬁngéﬁmﬁ%ﬁﬁtllsfl ed
by the rrmaldadipexaibthIBcrsehybrctbzactronthwbmdxaomlss(BldSS(Qb)el%arrprSDSeQOanMeNarence
of nucl eoti des from Formula | and wherein said nol ecul ar probe i s capable
of speci PYRORPPSPhaigIs ﬁéhcm ng to E. coli and/or Shigella species'-derived
nucl ei ¢ acids. Assays M crobiol ogi cal techniques are practiced routinely by
those having ordinary skill in the art and its use is wide and accept ed.

| nf or mat Figure O Aptaredibgiaply résultdif sadiolabeled gerei protyy hytefdézedrto dacteig MNB.akl.  and
Lee, Y.K : Mcrobiology Applications in Food Biotechnol ogy. Elsevier

Appl i ed Science, 1990. Koneman ef al. Introduction to Diagnostic

M crobi ol ogy. JB Lippincott Conmpany 1994. AQAC O ficial Methods of Analysis
1995. Pepper IL, Gerba CP and Brendecke JW Environnmental M crobiology: A
Iabor at ory Manual Academc Pr ess 1995 PR Hunter: Water bor ne D| sease:
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- 45 PCT/ SGO1/ 00067 manual . Second Edition. Cold Spring Harbor Laboratory
Press 1989 (3 volunes); Echeverria et al. J Cinical M crich0abb@2.0081- 334,
1989; Virginia LC and Bavoil PM Bacteria Pathogenesis. Acadenic Press
1997. Asp¥R/ 765t he present invention include various metHoSCUMM7as per
and dot-blot, for exanple, for det erg;é) i ng whet her a sanple contains
bacteria sequence of the Escherichieae Tamly by nol ecul ar anal ysi s.

Nucl ei c SRC e [

Spoci 1 iyt Bl 25RRER T, B R REAN bihka? BRI 308,
desi gn of43shef mmzam@@mem @@ -GN tand| agpf4359kare diezatol generats thet gend probEhe

i nventi on relates to Fornmula DNA gene pr.ohes_and M% used in the

met hod oftyi BERt mglrﬁf@tlemmftlﬁé% E. cofingeaqmc ilNAn Eisni Apearam JoNA is
Escheric §M?JB i I

sequencerl asedJe tlh‘Pg rﬁ?#‘@?r‘r’]ﬁﬁﬁl%gﬁ gserslsgla%(s;éaW’1 9Z%CZle ng the
sequence dyeaphdsphatekat 656CI and Shigel | a speC| es incl ude but are not limted
to polynerise chain reaction technology, Northern and Sout hern bl ot

t echnol ogy, dot-blot, colony-blot, PCR-in-situ hybridization,

I n-situ- pghhdi¢ %dteadio%@mpﬁeem o@%labwwgaieeabbéiﬁyﬂfméadtozwcte% DNA
technol ogy. The invention primarily 1nvolveS nethods in DNA detection and
t hese netalsdmrdan é‘ablwrﬁmgrﬁq'Cugbd getleosequence isparnsdrebiveeat iusleotide pesition éliatece

th f tectl

pr esence 305 PR by ot and wagiea et pie R FHHGSs ofec s PRt B B e
sequence ﬂ?é&egy F@R@Hﬂhﬁ’&)ﬁoﬁ% Kiet eCtdingenboRfic DR SNGE hﬁﬁdﬂéé%ﬁégﬁmm& n
sanpl es may be enpl oyed according to the invention. PCR Technology A

pref er r eds kesdbdperidot.digst hybridizationstashwonditionis DiSSSefUsnwke SDSe20 i Na 1)

pol ynmerise ¢ re bQn {PCR) technol ogy. PCR technology is practiced

rout i nel YPYEP q’t"ﬁ@?@ﬂzﬁ? (rc'l)g ordinary skill in the art and its uses is wide

and accepted. Methods far practicing PCR technol ogy are disclosed in
"McPherson M), Quirke P and Taylor GR PCR A Practi cal cgr oach. Vol une 1.

Oxford Ufigereit: yARpwdliogrgguresulivef cadiglgbelert gm}yoprab@hybmhm topacteriaDIHt ober

2004 WO OL/,7 e PCT/ SCO1/ 00067, uc | de

oresent 4 Igjadn Jebfs AEetd &01iRe giie et SRR belulror WIS FEHEELUFT ©
GenBanl ¢ T339aeraa 80002025 Trivflerd WBEL60FB0HA20IG-AEHDar0dsedNtd SEREIS B gdie
perform~this nethod, DNA is extracted/released fromcells in a sagl e and

tested udirabe e PCReamphificasionsd K kn 8. eadiaganopnia DA abive hgtuénedmagogfam

The DNA | i lne0 2] mﬁng
pub i shed® BT FERhAst tyRaRRIELEn ClpRdAIE 0oL S38 0908 WU RUIE 2030
changes. 'Nipﬁhpmﬁmmmﬂacaﬂtng t he marker sequence for E. CO|I and Shi gel | a
species are present, that is, if both priners hybridize to sequences on the
sanme nol ecul e, the nolecule conprising the primer s and the intervening

conpl ermeng; f DNA
can be calEple FEMEBERT M A SYRRRRRRLA B HBbe hitizgd® PR DRA. O
not pres ea?.thsteralan Blen2d @ddiAe The Igbneb&q&mmrspaﬂs ladt\bvgenammleotudeqbosﬂibm 7PI.Rto )

oot e a0 Bl b e P e vt S i 2ok e o,

Publ i cat i g, 5{,???%@89?%}“ ge(ﬁ‘ 1Y) eI ?mE FNA n?1 ?hh@d*}ﬁl%f% DNA

technol ogy I's etecting pa gens in : nnon et

Appl i ed asdbdﬁadrperodmeﬁ’xtsahylhﬁdizajbino*/a;sg}coﬁcﬁtléﬁtﬂﬂ S8L8E, 0190/v ADSCZWM(N@I

Met hods of A SI S ‘%ﬁ?ﬁ? PCR Priners PCR priners can be designed routinely
by thoselﬁ'a é skill in the art using well known DNA sequence

i nformation that can be retrieved from GenBank. dat abase. Software prograns

are al so available to assist in designing optimal primer sequences as |ong

as sequerkigaroi3.gbueraiiograpleresslt ofradidlabsied g@mommmdmmaa@a IBA
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the anplified DNA if present. A standard nol ecul ar wei ght marker contai ning
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I ncorporated herein are references that are useful for sanple preparation
and understanding the principals and application of PCRI S OttReert200p et al .
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hum d chanber. Post hybridizationz wash After the overnight incubation, the
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-52 PCT/ h até #gg¢d.i cati on. Each section is dipped briefly into buffer
1 {100 mal efic acid, 150 nM NaCl, adjusted to pH 7.5 j20C] with NaCOH ,
autocl aved) for equilibration and the excess |liquid drained off before

addi tion 0. . (329 d over
each ti sg?ué rs%eg "8?1“"?%4%?%‘% i£h ?Sﬁgu f;t gszﬁdﬁoq@eﬁ%m %nﬁ}ebro Sg A gn% ﬁmb%

t enper at hyhldlmd Q)(bacta'ula DNAi s lisedfiwThiclead goid A. Imubatpairﬁ indi¢dedl 0 used fopf

anti - DI G |bod es, conjugated to al kali ne phosphat ase 1: 500 v/v.in 1 %
bl ocki ng PA-&agankifi ca@oaaéj ith@rrshganmic PNAo e geerte Qxedeﬂmresd grne segraeptplive

- di ssol vi 2 T ed
and al i i oakBRaa RARR DAL IoRic i Bkt Fost Bypidilol s (pREBH

di l uted is @0 xi SS@UWY. 1%rw/A SIS, QﬁkﬂvItNtEpﬁoﬁhdsbhmkam@?Ceagent A coverslip is
put over the section to prevent evaporation and to ensure that the tissue
section is conpletely covered with the antibody conjugate. This is placed

in a humpgmglasden wiRsdider h %su[tomzPefHaﬁﬂﬁewdeH 58k HbDdsGhE Eé}ﬁ:nﬂrobﬁ t he

i ncubated Tn buffer 1 for X mn and 1°Xx 10 mn) to was
unbound &nbridieet @sbaatm1aéb|NAl abes@dem Tﬁblue 2agoidHR rPrneri pairs india@dark fused Bor( 100

The cot o R HEPPAFRORRS L Al psime CNA B BisTite i Bt gk pegmen Frve®
5- br ono- fuedik® mancrhmdsy génommﬁmmisqoﬁmme@@bﬂﬁost gymdlia%q wasR Qohditidh C

buffer 3 just prior to use. Detection buff rai ned off sections and
120 ~| ofs§.hx 5?5%4111% VdWeﬁibSé@mMIM&lpymnlwph@:cet@%Cutl on is distributed
over the tissue to detect the hybridi zed probe. The sections are covered
with coverslip each and left in a 37C dark, hum d chanber for at least 1

hour. ColFigurée6¢ h@pstedibgiaph eesuRfoflin Yin SRR CRISH. H 5l eetrhaiplasplcihe
positive contraol slide 1's appropriate. Color devel opnment can range between

1 to 4 hétpesomyfgeae prpbe ilﬁwgytg@&erldﬁspr@@m a¢nerat¢ﬁb§onn itg pringfr difected PRt er
they are 1 t i ssue
si ze. Excgjtsnm-le g?n\r%]?}s? nse @L%Jngg‘\}%rﬁg% %rﬁd)tollsall ;)tl\glE ﬁ{j? P l? garlhd@g‘ro}land
sect i ons isnlaesobtained fiom pat\mftf IfedahﬁmdlnmunThmgoﬂ&@bﬂdﬂﬂzéWerﬂﬁton i8DH) .
The systemh been teste ut. on cytospin cells stomach sections

t hat undgr@%gé&@ﬁ Wy s(]%gzﬁmMaN%PﬂﬁPh‘?%PPﬂFét%9h§€ﬁTﬁb1§%B§d§nd (2) a
reaction mxture with a probe that has no conplenentary sequences in the
tissue. There is no endogenous activity to give artifacts. 15 Cct ober
2004 WD (Tab¥ol. QligddcEabldePdmBsT/ SG01 / 00067 Primer CodeMapMap

Posi ti onSequence 5' - 3' GeneECM 246 ~AE000201246- 266at actg to aaaat gcs
GECM 850AE000201850- 830t caat att cact gt t aacct csf aECM 1163AE00020111 43-1163cat
t c aaccyghiaos. ceiaVECH d hSAERO ARG péISBERAAH Lo&iRmiB8 IR A Ioaded onto
cccM or T- 5129AE000201S

129- 5148ggtrgamagmgtmﬂm:@b@gmsmbmgrmdmméaqammm JRagdiotabelgdcgcaa

cat or O o FRPREA00DTS 71675 3558k fored §fl ne*hd e pane of bacteria DNA.

ct ccact c @Wl@h&70isAndi3 3 ARRR Qagwﬁ%a%&%ﬁtmﬂmhaatis E&raGBE adohg them. DNA of
ct or At or A- 8891AE0002018891 88b7gcaat

gct t cacatfgerigiseletes biainedirepspatisad dab me@snensmggzb%ﬂ:,c bt 196/28, 197/5,

-t cgoact canaPaLEVel SESE AEA Gobo AR AP pomed gl A1 PTE 1 and
. CD- 1351 ME8D0P0a¢ Roinmdst2Rp 8t tolas@aing TGARCHgifBfr6m Gibson TJ. Placental DNA is

-3151AE0002023151 3172c ct aatcgcc cagct _cagpa, - 4359AE0002024359- 4336¢C
ct at caaadtomicBECEGAlFOHEPAL YReowsPOYY ssenicated dghathred salmpubspera NGt ¢

caacgat ogs e Iy ddEe %%%E%%%%%%E&%%%%ﬁf AR vordizad fp difersn s |

B—7223AE&&QE@&%323ﬂiﬂéﬂﬂﬁh@ﬁBNAQeh&ﬂaapayde 15 Oct ober 2004 WO 01/ 79~: ~~
-54 PCT/ SGO1/ O0OG7 Primer CodeMapMap PositionSequence 5' - ,

3' Gene81B- 7278AE0002027278- 7297c
gttgaacgcccattact ycdGycdG 73S9AE0002027359- 7340t cgacct ct aca

agagcycdGOH 7419AE0002027419- 7436acaagcag c catcab

10070+ 7562AE0002027562- 7590acgaaaccaga cctcttcca cb

100781B- 7754AE0002027773- 7754gcccacat t act ggt

ccb10078lB-7794AE0002027794 7774ct ca acc at ac

I A N0 1 N AEI™ A=/ N\ \rN\rNes=rNesr— =sr o~/ ~sNr/r~ 2 T




r RNAHP- 775E25742775- 751gccct ccaacaact agcat ccatcgHP 16S rRNA 15 Cct ober
2004 WD 01/ 795=LS - 55 PCT/ SG01/ 00067 Table 2a. Gid A |i5s0Ostobére2004f f er ent
types of bacteria genom c DNA | oaded onto nyl on plus menbrane and

hybri di ze¥O0Y"¥¥4hdom pri ned 32P-radi ol abel ed gene probes. PCT/SG01/00067
WKYZ1Pl acent aEscheri chi aSal nonel | avulzrleri schol eraesui s2Hel i cobact er Haf ni aSh
igella TeTT

fl exneri ' [ . ' ng%%r ha, NeHRRUATA T cascens
4Citr obal@rl{/g#'g%%%ﬁégﬁgge: l alﬂs)ggr?lgﬁ‘lﬁ ~e13ﬁ%?r?dﬁg§ﬁglﬂ%ﬁg £ 00R' dnd

ani i 5Cedetaaposities bXaesa isobataal fromi patients’ fecal specimen. Unless otherwise stated, all
arisenterocolitica6bEnterobacterProvidenci cherichi al78;, L

Hllcl oac&&afceli NG gaﬁﬁméﬁt:%l@? M'ﬁ%?gﬁ%@ D FaRRst sl seutct o Wi isnni i a
eru inos S deyned | igelil asharsid I ;é?s@\lﬁ}yﬁgdaﬁ@m@l |sS
sonnei %?gbf&gﬁ%cggrégg 4 WO Or/ 67}9%51/% 1%5%‘-%9{%&%&)1 00067 Tabl e 2a. SGri d
B fists tdeeomordser eohrid yPEEA,0f1168D els aStgemoericcudDNAridord edNant d 1#2lonispl us
AN S tacierus oD AL TEORL LG A arh AP AR Dadierid DEA REQ BEPss VY2
078. Hllvlﬁm@%&@é}gﬁ;@m_%b@gimqﬁqgl@ag@ & dophi gel l a fl exneri 142 |

31l ori al vei 3Aer onbnasKl ebsi el | aSerr at i aKl2Jandanei neunoni aemar cescens4Citro

bact er Mor ganel | aShi gel | a sonnei T&f r eundi i nor

ani i 5Ced Pr. ot eu rsini al79l 36l a .a eivyl .. .

ari sent e?’g@g‘? fz?'i @%@g‘fogﬁ% thfod\/PIB%H%P’gﬁgrbeﬁé]i’artccﬁf%ﬁlflﬁgg%%% 22age0t ¢ oci
ensbl at t aRfF&SaRALGEN R Pneireinuren atdathe sbHe D ef. 1cb7 ISRAC Mke MYnhehdd dre flscha

| oner ans8Edwar dsi el | aShi 93‘2' | a boydii 219] 1sssDNAt ar daShi el | a sonnei 15

Oct ober Jvybridigags ¢ diferent EP-radi Beng Ooees tasietermine tejlgvet qfj aessovere
di fferent rla.ge o | oaded onto nylon plus nenbrane and
hybr i di zeb(?rt‘%‘%%r%%eg%gﬁ%&ﬁﬁé%‘%ﬁ%%f%\ﬁbeI ed gene probes,

WKYZ1Pl acent aEscheri chi aSal nonel i a078: H11vui neri schol er aesui s2Hel i cobact er H
af ni ashi gel |

flexneri I lg RarGrd \Fe?ogﬁépmdyﬂ@féb@ﬁ arqtsane thet spefaing At aRgHBh? bénar ce
scens4Q o A (%?Wﬁﬁ&%g?}g&}gorz %g%éﬁr%{eﬁ%@k'ﬂw&ct of E. coli and H.

ani i 5Cedecea e ersinla

ari sent ermiéat DNA dbEnisdybhdictdtoP’ P vadielabéledEsk hpibiaiticaomal gene probe (HP).

bl att ael1971 5cl oacaeal cal i faci ens7Escheri chi aPseudononasEnt er obact er 218l 40he
rmanni i aeru i nosaa | onerans8Edwar dsi el | aShi gel | a boydi i 2191 10157: H7t ar daShi
el | a sonngiple 26 B4%d2P&2004 WO 01/79y5 - 58 PCT/ SG1/ 00067

Table 3. Result of in-vitro simulation of PCRISH. The primer directed PCR amplification
of bacteria DNA has resulted in amplification of product(s). This is indicated by the
appearance of band(s) upon gel resolution of a given aliquot of a post PCR mixture (not
shown). Post PCR mixture having multiple bands is denoted as positive if any one DNA
band migrates at the expected molecular weight of the intended target product.
Hybridization with corresponding radiolabeled gene probe has not picked up any non-

specific bands other than the single band of the intended target.

Figures 27-34: Detection of bacteria DNA in biopsies and surgical specimens obtained
from the colon by polymerase-chain-reaction-in-situ-hybridization technique (PCRISH).
For the detection of 81B gene sequence (marker for E. coli/Shigella species except Shigella
boydii) PCR in-situ amplification is carried out with outer primers 8§1B-7223 and 81B-
7794. The PCR digoxigenin labeled 81B géne probe is made with inner primers 81B-7278
and 81B-7754. For detection of H. pylori ribosomal gene sequence, PCR in situ
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isolated frompatients' fecal specinmen and | oaded onto nyIi)@ctpbusZ(](ﬁEnbrane
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351541 1168pHAGT0A2H0LAALL Toh Dih 30k 2350 LRSI 302074 LHA2PRL R0 1Y Head 36136
1561 TMR21721 33205! T34K12Sta h | ococcus 15 Cctober 2004 WO Ol/ 79=t5 -59
PCT/ SGO figongesn lrbdled 72apyiayii ptobe [i§ snaslet Wish riamey eprisherdi HIP-228 randaHBfB. of

Ent er obag d K ded Lon. pl mb d
nyort di 2 EenY HPPRERs Aol B T ik b v et 30l s MRy Rt Bbact or
C oacae TEswddndifiba iefekdibyiRoRdR1RA60225541001010520205050 15 Cct ober

2004 WO O1/7955 - 60 PCT/SQ01/00067 Table 2a. Gid F.lists the H pylori
~prinmer directed PCR anplified DNA product of H pylori and E coli DNA and

Speci mont e 2L e bR Sl o PR el L PG, 0

random primed 32P radi ol abel ed H. pyI ori ribosonal gene probe (HP).

ABCVol u ed 10 PCR r eac on m tureRows 1-5: PCR
reaction ?ﬁ“%???e%&? Fé‘%FP)BE'PﬁWEPrVéU%‘IStWS 1BmreRsoni ¢ DNARovvs 6- 8:

E.coli Genom ¢ DNAanplificationllp, 15p,1 of HP d| I uted reaction ni x5p. 1 of
K12 reaction m xture(HP)5p,1 of K12 reaction m xture5p. 15p1 of HP dil uted
react i onFigux&pd:Well diffe@iatedeaicndamcindme tesedHANEHL B pabe1421 31 react i on

m xt urelOp. 1Spa of HP diluted reaction nmix5~1 of 179136 reaction
m:xture(HP)5p. 1 of 179136 reaction m xture .50p, 15pt of HP diluted reaction
m x~ 5pl Figurd 36/ ﬁwefeﬁgédeOHlemseahurﬁd&@)cﬁﬁ‘émﬁtxaﬂw&&o&&%ﬁfoh%wmx g)h‘rﬁa??- il 5pJ
of HP diluted reaction m x5p.1 reaction m xture(m xe col i

i sol at esthg-gastefintestimaBpancecatico-diliary saciteded Wih§1Bfpréie10ng of 11713B genonic
DNA(m xed E.coli isol ates)genom ¢ DNA710ul50ng of HP50ng of 117/ 3B genom c
DNA- (mi xed E. coli isolates)genom ¢ DNASOu1200ng of HP v200ng of 117/3B
geonm ¢ BieBkadormat BlucosSitixatemnibRn idied viatl’g 1B grobgt ober 2004 WO O1/ 79515
-61 Tabl e 2b. Bacteria source. Bacterial enusBacteria s

eci esSour ceEscherichia E. coli 078: HL1IATCC 35401078: K80: H 12ATCC 438960157;
H7~ AT /800142: K86( B) ATCC 23985T&2

gi ftKlﬁ@%Sgﬁ SC ;el;ﬁgg ﬁgﬂ%@%ﬁ[g&% ermanni i ATCC 33650E. vul neri sATCC
33821E. bl attaeATCC 29907Shi gel |l aS. flexneri serot a 2AATCC 29903S.

sonnei ATCC 299303, boydii sero a 2ATCC 8700Edwardsiel | aE. tarda 01433: H
1ATCC 15BiEREY pRig ucoptiagaessd Matimoestiisgesied Wit BABwEORS: fr eundi i ATCC
8090KI ebsi el | aK. pneunoni ae Ozaenae t e4ATCC 11296Ent er obact er E.

cl oacaeATCC 13047Haf ni aH. al vei ATCC 13337Serrati aS. marcescensATCC

13880Pr oF igusé 34 vivivesspes TBC 3B tBvppoatyediffaidntiated adeniocATRONMAI9HE pRaikSCO

1 7 . . . . oy . . .
: /,0006 in the gastrointestinal/pancreatico-biliary tract. Specimen tested negative with H. pylori

ribosomal gene probe.

Figures 35-44: PCRISH detection of 81B DNA (marker for E. colilShigella except
Shigella boydii) and H. pylori DNA in biopsies and surgical specimens obtained from the
stomach. H. pylori probe has not been tested against closely related Helicobacter species,
and therefore does not claim to detect only H. pylori. Positive signals are denoted by the
dark spots and an example is highlighted by the arrow. PCR in-situ amplification is carried
out with outer primers 81B-7223 and 81B-7794 for the detection of the 81B gene and HP-
178 and HP-775 for the detection of H pylori gene. The PCR digoxigenin labeled 81B
gene probe is made with inner primers 8§1B-7278 and 81B-7754, while HP-228 and HP-
513 primers are used for the H. pylori gene probe. Tissue condition is defined by histologic



15 October 2004 WO O1/79i~5 - 62 Table 2b. Continue from Tabl e 2b.

Bacteri a source Bacteri al enusBacteria s eci esSour cePr ovildedabbd?.2004
alcalifa Ehi 988f| Yer si ni aY. enterocoliti caATCC 29913CedeceaC. |la a

ei ATCC 3%‘3@ grofonasA, ' andanei ATCC 49568Ent er obact er E. &P ¢ TBREHANLT el d

i sol at esPseudononasP. aeru inosafield g0l atesHel i cobacterH, lorifield

i sol at esHumanPl acental DNASI nma UKSal nonSal mpn s erm DNASI ma UK PCT/ SGO
1/ 00067 TG@Riter@d. bson TJ: Studies on the Epstein-Bar-Virus Genone. Ph.D
Thesi s 1984. Canbridge University, UK 15 Cctober 2004 WO O1/795.15 - 63
Tabl e 3, Result of i N- Vi tro simul ati on of PCRI SH PCT/SCO 1 /00067

Bact e | al 1RHARACLEIhc RGP IANAA A0RIONPRIRIC | 1007 evestP

genePCer rsProe rlners rrmers rrers Ti mersProbe
rimersOH 7419 OH 79850H 7562 81 B-779481B- 7223 81 B-779481B- 7278 81
B- 7754HP- Wiguxe367 Pemmabg@tri¢ 1musisa Bdishent it pastri Etuoudur G28:dith-81B probe.
- TQ++++- K12+ +++- 1421 31++++-179136++++- - 19715++++- _Escheri chi a
non-coil E. hermannii------ E. vulneris+---_E. blattae------ Shi gel | aS.

flexneri Sepeke 37: AAvertspeS@imen® H[é@dsﬂ‘ah‘b*pd‘dr@ SifeRatiattd AddiotAitimmPLRYAI fashRY OF
a 2------ Edwar dsi el | aE.” tarda
cancer, tested with 81B probe.

Figure 38: . pylori negative normal gastric mucosa tested with 81B probe.

f’ 3
Figure 39: H. pylori negative normal gastric mucosa tested with 81B probe. Specimen is )

the same as the one shown in Figure 38 but showing a different area.
Figure 40: Normal gastric mucosa adjacent to gastric tumour tested with H. pylori probe.
Figure 41: Adenocarcinoma of stomach tested with H. pylori probe.

Figure 42: Liver specimen: metastatic, poorly differentiated adenocarcinoma from gastric

cancer tested with H. pylori probe.

Figure 43: Active chronic gastritis in the presence of H. pylori and tested with H. pylori

P
oW

probe.
Figure 44: Active chronic gastritis in the presence of H. ﬁylorz', tested with 81B probe.

Figure 45: GenBank Accession Nos. AE000201, AE000202 and AE000203 comprising
respectively sections 91, 92 and 93 of 400 of the complete genome sequences of
Escherichia coli K-12.
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cl oacae----HafniaH alvei------ 15 Oct ober 2004 WD 011795. 15 -64 conti nue
from TabMO 85yl t of in-vitro sinulation of PCRI SH. PCPCEEEP18%667
Bacterial enusBacteria s eciesbl1007 | ,_b1008 genesycdG | bl1007 genesHP
genePCR ti mersProbe tjnmersPCR ti mer SB/6be ti mersPCR ti mer sProbe

timers 3 81 B-779481 B-7278 81
o oDkt MERPRANT e B IEIGE B © 17O BT
norganii------ Provi denci aP.

aIcaI|faC|ens+--.---YerS|n| Y.enterocolitica------ CedeceaC. la_a
ej 4----- Ab¢ Hrshtemnhereinjdentdies inter aig a 8w Rse frfermyla 1 and nucleotide sequences

| omer ansy; eﬁgﬁgﬁf)f@ﬂﬁﬁ 1 [@'ﬁdﬂé Qoﬁggla é'c'%ldrcrﬁé)rﬁgrg eﬂf& Formula I seqyence

pyl OrI---++H acental DNR---I- a mon s erm DNA------
Oct ober 2¢@dds frém mEleutids positinngt)h24b bf)GedBmécacrmg;ma#AElOO@ZD]a iscngihg or

070 chnprer §ECERBEREREFT8 AR08 Soon tiuale 3R 8447 ef ghiRbk

speci es- §&§§§1$ﬂﬁAEmmtlde sequences obt ai nabl e from one or nore
nucl eoti de sequences conprising a sequence of Formula 1 or a part thereof
and/or Table 1 vvherei n the sanple is mammalian tissue or extract or cells

h f d wh bi | f id, E. . |
heer ot THE HEnS i dniRients Yol bnd 2 riprid Bl piSbed Senahs esnnpisd by

nucl eot i ﬁ@lyﬁ@%@ RE&R rbébtithP@lQh%Hfg 18t pEiflel Sefifeneditabul4te8 W@ TaBRL T, 38 thi®T
cells is indicative of cancer or a predisposition to devel opnent of same.

2) The nitvesdomteyetpuyDNA Slagingnts agghhosnfothgee gnewaise forddentdyingtbiagieria o

speci es- S. .o t in
| engt h. gpﬁ%hﬁhcqm{]ﬁﬁégacco%?ﬁ%ygg%glcgﬁmﬂ% %@gﬁmfée‘r%ge?n};%y}gﬁ\&d%%% e%tof E.
col i - angdémratediigepdcifics frrck.esols peicsi and rvoaleeshipein sediesngadnicoof the gene
conpl enment ary nucl eot.i de sequences i s detected

sequences show different specificity towards Shzgella boydii and Shigella Flexneri (Table

2a, Figure 2-19).

The DNA fragments highlighted in this invention, as examples, and including Formula 1,
can be use in detecting the aforementioned bacteria presence in liquids, solids, semi-solids
to identify the level of sanitation, in monitoring the level/depth of infection, in studying the
association of the presence of sequences within Formula I in gastrointestinal conditions or
other clinical conditions where their presence/aforementioned bacteria is sought. The
invention finds particular utility in monitoring for the presence of metastatic gastric and/or
colon tumour cells. In addition, it can be used to study the association of such
aforementioned sequences with gastrointestinal cancer risk. In addition, it can be used for
studying the stability of genome sequence in cells that contains sequences of Formula I
whether in parts, complete or in association with sequence upstream or downstream of
Formula I as can be obtained in the published sequence of E. coli strains (example of
source: GenBank database). Furthermore, the invention shows that when the sequences of
Formula I are found inside cells of tissues, it is useful to identify specimens where the
pathogen can be isolated and identified by probing with gene sequences for pathogenic

properties, especially when the pathogen does not cause overt symptoms.

Accordingly, one aspect of present invention provides a method for detecting the presence



by the presence of anplified nucleic acid products. 4. The nmethod accordi ng
to any one of clains 1 to 3 wherein hybridization of E cH QOetotédd008hi gel | a
speci es-speci fic_nucl eotide sequences to the conpl enentary, eot | de
sequences‘ggr‘“/ﬁ?és presence of anplified nucleic acid pr oduc?@?émg)gt’%ct ed by
a reporter nolecule giving an identifjsable signal. 5. The nmethod according
to any one of claims 1 to 4 wherein the tissue, extract or cells are froma
patient guffephnpf 5PELLANGES L or Ci]atdd %{icﬂo@ﬁ%aﬁtétﬂsl {1y aOkarAple@khi@Ninettodr i SK
of cancer or cellular instability. 6. The method according to any one_ of

cl ai ms 1 compBsinpeubjentithe muie acidsmglestleoprapasstiom diont a2id eyample 16 genstisher

2004 - 66 7. The method ding t of claims 1 to.5 wherein th
cancer i SOy KRG OF gnote e flPrarSEEdR dPRISY SPR)C HEBRIC PR (o 5

wher ei N BRiBRCREMI SncSHONREN nEASRRE - se§uentBe oNMBbHNEa dCAW/6H Tablé @ wivteine of
claims 1 to 5 wherein the cancer is colorectal cancer. 10. The net hod

accor di nghe abibityaforssidwhetodi ar Shigells spasiesorpeiic aeclegsidesenpencenior sbridize f r om
t he gastrQi i . of i . et . A6 i to
cl'ai s VnepupEiiely hhdEddh seluthBEh BBERlc ackd prcblacBE i AARROLEND 10,
a human padsesdeiof £l 2oliT$i8gdlki dpeciesocelatidngidraorghisms.S wherein the tissue or
extract or cells thereof is fromthe stonmach of a human patient. 13. The
met hod according to claim5 wherein the tissue or extract or cells thereof
is fromt ;S‘aPt'i MR ReRF drfmlia 1 détnpriseSTon? Hudiebtidedsiditcny2 480

nucl eot i gea equ‘%&%&éﬁ%&e{lﬁ%l r ex%@g%sdsr%gtapoﬁrﬁ%pte?ges, 1éapall)legsadcg)f i nduci ng
or ot her wif GenBank AictessiondNabhbBe0tzD 1 ¢ce hhiclgotodet rosaionad®3 rafebeniayk iAsicessyon sai d

ancl or SOV 0002 b s et Euier oL CObRARn A DBPANBEDPFBhn one ¢

or nore nucl eotide sequences conprising a sequence of Fornmula | or a part
thereof and/or Table 1 into cells and observi ng norphol ogi cal and/ or
physi ol odfpeaificishafidNd Rrobsai d cells conpared to control cells wthout said

i nt roduc nucl eoti de sequence erein .the esence of abnprmal, norphqgl o
and/ or pﬁﬂgﬁ H1ve8yen ﬂ‘eée”&g‘rqscri(‘:%"s},\ﬁ%‘f iIv@n%BL% YRIOPS FEPthe 16 SAeRGRe “H'tﬂ&l agy
pol ypept idﬁﬁragféHEt‘t“c%ﬂ§lcbéxﬂlﬁlriﬁ&{tﬁ’{@atiw bE henthesPBRReCERheridiHstel A9 especiall

facilitating abnormal” ce growt h or physi ol ogy. 15 Cctober 2004 - 67
15. The nitchlidpesiesandiShigello speca¢sm 14 wherein abnormal cell growth or

physi ol ogy is associated with cancer or cellular instability or a

predi sposition to the devel opnment of cancer or cellular instability. 16.
The et horheagridhs DNA igend hdbeR 2 gehatRd byt frin&radifeeted FCR) agiplificationsdairtied
cancer. 17. The nethod according to claim15 wherein the cancer is co] on
cancer. 18t orte cokigrremisddNAdThe chiejce phprmenseaHencsip assked wHb ghe uss ofithgrach

col or ect AoTeAft pPEife CR EAN R GE Fhibl, WENBRASAET 0% asdpplied

cel lul ar dmshalpublithed Bequeped iENE. coipobting siokj eGeriBakadstabyst eadoessiorn he

patient to l:S;eneti c anal ysis usin ong}or nor.e q,ucl otide s queﬁces specific.
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mainly i ol e . r l.S: I 0 I I i Nfe t O
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met hod acBoHi égsoftava{:q BIOgrapmGHh i §¢0¢ If@gmﬁ’ﬂi %?Pce%l%ﬁg E)éé’&gf% 5“5%8@ iPiiJRc %o E
col I and/ ?M £lsbheRPEChdRd BRALABLY HR! kiRsht b SdiRAIY AteR L OABA ifSParRl of east
8 nucl eo?t:hgl S | ns%@ngtf. piYfciBly gekRRicy .ﬁ

bacteria of related species. For the gene fragment, any variation observed is further

characterized so that the variation is consistent with a particular strain or species (e.g. E.

coli versus Shigella) but yet having homology to the test probe. Each gene probe fragment

is preferably purified after amplification to ensure specificity.

There are many ways of obtaining such bacteria-specific fragments: this can be achieved,

for example, by cloning the bacteria DNA, either in parts or complete, and screening with

)



22. The nmethod according to claim20 or 21 wherein hybridization of the
nucl eotide sequence specific to E. coli- and/or Shigella Ep6ciobsr 2fd/ or

rel at ed nlcroorganlsn1to t he conpl enentary nucl eoti de sequences i s detected
by the pM&UPEDf anplified nucleic acid products. 15 EETSGRVOYEH4 - 68
23. The nethod according to any one 2% clainms 20 to 22 wherein

hybridi zati on of the nucleotide sequénce specific to E. coli- and/or

Shi gel | agﬁéb%%bl%fsu&é‘&l %e’nopﬁé tho%gs AL R T eE %r EG&in(‘s gmhagf i€ ¥lon ned

nucl eot i de” sequences esence of "a |c a products is
det ect edpiopesisrdepomined. nDIecuIe gi ving an |dent|f|able si gnal . 24 The

nmet hod according to any one of clains 20 to 23 wherein the sanple is

ti ssue, or extract or cells thereof fromthe patient or a nucleic acid

pr epar at frgd 45« 5181 frirdt €9§§/bl? doﬁB‘le AGhifOH, BR-RA, NCAPRiused ﬁereﬁ@?cﬁﬁﬁﬁ@g
according to claim?24 wherein the tissue or extract” or cells thereof

f r om t hepaws of basters gemahictPMAt togéstdohtheepegfitite nf the2BNAThwbee (Talde 2a)
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human pati ent. '28. The net hod according to claim 24 wherein the tissue or

extract mter@ba¢tgr14q¢é¢ &onily ds chesen tfhe theopanek onuvhich the puehes apatto dsttested.  Use

of a nucl| e e cifl al icgel | nd/ or
rel ated ?ﬁ d“?ragnngél%nt %ﬁéﬁ‘gge%“eﬂ Sltt & '%fcrg rﬁaqlﬂrelg nggs g‘? SZ agglllt?s and
in the n@:ren@dedcasl test agnplee(Table mrgeﬁr DyeThs rétafenbmtramemcl ftés@ atral &t
cancer or tumpur or g predisposition to devel opnment of same. 30. The use

accor di ngfreaked fey m@gom@@iyhpw@de and aprified by apalytical awelileaindewn festptripg 1
Th
Ctober S50k bNGid, EAyihd I A Mdtttaf AEEeet BRMOMGRAIR om B2,

stomach Managol, Cdlobidye, Usetoac aad dD+Xylbsz).cTae npazlel \dfebmdmat bkoseanmelude s

I t al I | a b t d
T T O WL TR
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cancer or turmur or a predisposition to sane. 35. The nethod according to

any one 20 to 24 erein the cancer is gastroint sti nal
36. The %Lff RY e%%%eaflﬁ'gcwwﬁwrem igyentipn may bfoﬂ?laniwom SeftetE O dhcer

i's col on &angeila3pecidd & IRlAALpBGELr di ng to any one of clainms 20 to 24
wherein the cancer is stomach cancer. 38. The net hod according to any one

of claine 20 to 24 wherein the cancer is colorectal cancer.
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_ reﬁned carefully by controlhng the hybndlzatlon condition and the post hybridization wash
condition. It will be noticed herein, that for optimal specificity, the post hybridization salt
wash condition ranges between 5 x SSC and 0.1 x SSC for the various probes. Unless

specified, the wash temperature for the membranes is at 65°C.

Probe A is made up of a combination of fragments (1,2,3 and 4 of Figure 1, a-c) and covers
a large part of the Formula I sequence. It will be noticed that probe A and some of the
gene probes within Formula I (Table 2a, figure 2-19) are specific for the E. coli species and
some Shigella species, implying that there are highly conserved and specific regions
among E. coli species and Shigella species. For example, within the Escherichieae family,
gene probes defined by primers pairs ECM-1163, ECM-1958 (Figure 4) and tor D-10574,
tor D-11160 (Figure 7) detect E. coli and Shigella species but not non-coli Escherichia
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method alone, or the MacConkey media alone or the MUG media alone. The probe detects
the enteropathogenic serotype 0157:H7 and the 029:NM E. coli that will not be picked up
by the MUG assay. The selective agar plates and biochemical test are purchased in dried

form and reconstituted according to supplier’s instruction.

The 81B probe will recognize E. coli strains evén those possessing haemolytic properties, 3
as observed on blood agar, and possessing DNA sequences that encodes known toxigenic ‘

genes, invasive genes, adherent genes and cytonecrotizing genes.

One particularly preferred aspect of the present invention discloses a method for detecting
the presence of E. coli or Shigella species or related microorganisms in a sample as
hereinbefore described wherein hybridization of E. coli- and/or Shigella species’-specific
nucleotide sequences to the nucleic acid preparauon is detected by the presence of

amplified nucleic a01d products.

A further related aspect of the present invention provides a method for detecting the
presence of E. coli, Shigella species or related microorganisms in a sample wherein
hybridization of E. coli- and/or Shigella species’-specific nucleotide sequences to the
nucleic acid preparation or the presence of amplified nucleic acid products is detected by a

reporter molecule giving an identifiable signal.

Tissue Infection

Several techniques employing molecular hybridization for diagnosis of bacteria infection
can be used. They include southern filter or dot-blot hybridization on DNA extracted from
tissues. They may be useful but they are unable to tell the investigator where precisely the
infection is and if it is specific to certain cell type within a tissue. The DNA molecular
probes we have identified in this invention can be used for those assays which follows the

aforementioned approach as an early investigation tool. However, the use of primer
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Presence of Bacteria in Tissue as Detected by PCR of Tissue Total Genomic DNA

The invention herein used PCR technique in amplifying the gene sequence 81B (primers:
81B-7223, 81B-7794) to test for its presence in total DNA extracted from colon tissue
(total of 1 pg per 100 ul PCR reaction mix). Five microlitres of the PCR product mixtire is
resolved on ethidium bromide stained agarose that has a molecular weight marker on one
of the tracks. A PCR product migrating at the expected position and is hybridization
positive for the **P labeled DNA probe (probe sequence correspond to nucleotide (nt) 7278
to 7773 of AE000202) is taken as positive. The inventors found the presence of the
sequence as visualized under 312nm ultra-violet (uv) illumination, in all cancer patients
studied, either in tumour tissues (25/29, 86%) or in adjacent normal tissues (17/23, 74%).
In contrast, in 34 control patients with no cancer, but is admitted for some related

gastrointestinal complaints, this sequence is found in 7/34 (21%). The P value is <0.001.

It is emphasized that confirmation of target PCR product can be carried out by
hybridization of the Southern transferred membrane bound PCR products to specific

radiolabeled gene probes.

This data suggests that colon tissue from patients with colon cancer harbor more bacteria
than patients with no colon cancer. Such data are informative when correlated with
histology, clinical diagnosis and pathogenic bacteria isolates from tissue samples devoid of

contaminants.
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nucleotide sequence comprising E. coli- and/or Shigella species’-specific nucleotide
sequences from the nucleotide sequences in Formula I into cells and observing
morphological and/or physiological changes to said cells compared to control cells without
said introduced nucleotide sequences wherein the presence of abnormal morphology and/or
physiology in a cell is indicative of a nucleotide sequence from Formula I, or a polypeptide

expressed therefrom, which is capable of inducing or facilitating abnormal cell growth or

physiology.

In a further preferred aspect of the instant invention the abnormal cell growth or
physiology is associated with cancer or a predisposition to the development of cancer or

cellular instability.

The genes encoded within Formula I can be transcribed into mRNA and translated into
functional proteins. These can serve as targets for detection and intervention. The detection
systems that can be used include imaging, scintigraphy, immunohistological methods,
enzyme-chemical/amplification detection methods, chemical methods and microchip
computer assisted methods (direct/indirect). These can be carried out on patients or

animals or on samples such as serum, tissues, food and liquids.
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(2) Serological diagnosis — for example, testing patients predisposed to cancer, cancer
having infection, for the presence of the protein encoded by the Formula I sequence,
or that specifically binds to such a polynucleotide, or testing such patients for the
presence of antibodies to such protein. A sample from the patient is preferably blood,

urine or other body fluids, tissue or excretion products;

(3) Immunohistochemistry/histochemistry applications — for the diagnosis of

predisposition to cancer, cancer, cellular instability, infection in tissue samples;

(4) Diagnostic imaging — in which case the antibody or probe will have an appropriate

label or marker, for example, a radioactive label or marker;
(5) Therapy

(2) for example, antibodies of the present invention may form part of an
immunotoxin, in order to deliver toxic agents, such as plant toxins, e.g.
ricin, to the site of a malignant or even a benign tumour (see, for example,
European Patent Application No. 84304801.8 — Publication No. 0145111);

(b) for example, polynucleotides of the present invention may be useful alone in
therapy as anti-sense DNA or RNA. Thus, polynucleotides of the present
invention optionally in a vector or in a polynucleotide analogue, which
contains sequences complementary to DNA or RNA defining a protein
which is differentially expressed during cancer initiation, progression and
metastasis or a portion thereof can be employed to prevent expression of the

said protein;

(c) for example, the metabolic pathway that the Formula I sequence or its
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100!, 910% U&' (tharkéPmay be useful for in-situ detection for histological analysis; and
(7) Food and water sanitation.

Polymerase-Chain-Reaction-In-Situ-Hybridization Technology (PCRISH).

In this invention herein, we will describe the new use for DNA probes that permit the
detection and localization of members of Escherichieae family (and Shigella species) in
paraffin embedded tissue samples by polymerase-chain-reaction-in-situ-hybridization
(PCRISH). This is useful for the study of (1) clinical conditions with bacteria infection )]
treatment and infection (3) association of bacteria in the development of cancer and (4)

identifying cells at risk of or having genome that is genetically unstable.

These investigations can be carried out on routinely processed, formalin-fixed and
paraffin-embedded tissues obtained from pathology files at any hospital. Such tissues have
excellent preservation of tissue architecture and cellular detail and allow refrospective
analysis of stored tissue blocks. To illustrate the utility of the above-mentioned probe, we

will provide data on its use in the study of colon and gastric related conditions.

Sensitivity and specificity

This invention herein will provide data on how sensitivity and specificity of an assay can
be dramatically improved by carrying out a hybridization step after PCR. The inventors
will describe an assay that will simulate PCRISH in-vitro. First, PCR is carried out on
randomly selected E. coli (number, N=3), Shigella sonnei (N=1), Enterobacter
agglomerans (N=1), Psedomonas aeruginosa (N=1), H. pylori (N=1) from patients, TG2,
K12 and the panel of ATCC bacteria total genomic DNA (Table 3). A given volume of the
PCR product mixture is then resolved on an agarose gel, and the PCR products visualized
by ethidium bromide staining under UV illumination. The primer targeted bacteria
sequence will give a single band. Many additional bands indicates the lack of specificity of
the primer sequences. The products in the gel are subsequently transferred onto nylon-plus

membrane (Amersham Pharmacia Biotech Inc, USA) by the method of Southern, and
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increases the detection level and also improves the specificity of the assay by hybridizing
specifically to homologous sequences. Specificity is denoted by a single band when
exposed to an autoradiograﬁh. Such assays indicate whether the primers and probes are
specific and can help to detect the presence of bacteria when used in PCRISH. The
selection of primer and probe sequence within the Formula 1 can be empirically carried out
‘in a step-wise systematic fashion until all the appropriate ones are selected.

Gene sequences between nt 7419 and 7985 (AE000202), herein called the OH, the 81B (nt

7223 to 7794, AE000202) and the H. pylori ribosomal gene (Table 3) have been tested in
Oy accordance with the present invention. By varying the PCR conditions, OH-7419 and OH-
- 7985 primers directed PCR amplification of bacteria DNA could give rise to specific and
non-specific products. Any DNA sample giving rise to PCR amplified band, whether or
not in the presence of non-specific bands, and migrating in agarose gel at the expected
molecular weight is denoted as positive (Table 3). Hybridization of labeled gene probe
defined by the sequence between primers OH-7562 and 81B-7794 specifically picks up

PCR products from E. coli and Shigella species except Shigella boydii. Primers 81B-7223

and 81B-7794 are more specific under the PCR conditions used and give specific bands of

expected molecular weight. The labeled gene probe having the sequence between nt 7278

and 7773 specifically hybridizes to the products from E. coli and Shigella species except

Shigella boydii. The specificity of this latter gene probe for genomic DNA of E. coli
species is shown in Figure 23. Although there is low homology between Enterobacter
cloacae DNA' and OH gene probes (low, Figures 14,1521) and 81B gene probes

(relatively higher than OH, Figures 12,13,22), the aforementioned OH and 81B PCR

primer pairs do not amplify specific products from Enterobacter cloacae DNA.

The dramatic increase in sensitivity and specificity is illustrated by the H. pylori ribosomal
gene primers and gene probe. Figures 24 and 25 shows that the H. pylori probe has a low
to moderate level of homology to enterobacteria and gram positive bacteria DNA even
with stringent post hybridization wash condition of 0.1 .x SSC, 0.1% SDS, 20 mM
pyrophosphate at 65°C. However, upon PCR and hybridization to DNA of a selected
number of enterobacteria and gram positive bacteria (Table 2a, grid D) likely to be found

in the gastrointestinal tract, only H. pylori presence is detected (Table 3). Figure 26 and
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and diluted” with' 90 pl of water before a known volume is being dot-blotted onto

Amersham nylon plus membranes and hybridized to random primed **P labeled H. pylori

(HP) ribosomal probe.

Figure 26, column A, rows 1 to 4 each contained 1, 5, 10 and 50 pl of the10 fold diluted H.

pylori post PCR reaction mixture. The hybridization signals intensified with increase in ’13
amount of PCR products. Rows 5 to 8 contained 1, 5, 10 and 50 pl of 10 fold diluted PCR

product comprising of equal portions of 4 E. coli DNA PCR products (K12, 142/31,

179/36, 197/5 and 117/3B). No amplified PCR products are obtained with H. pylori primer

directed amplification of E. coli DNA. This column shows that the H. pylori primers are

specific for the H. pylori genome.

Figure 26, column B, rows 1 to 5 contained mixture of 5 pl diluted post H. pylori PCR
reaction mixture and 5 pl (undiluted) of post PCR reaction mixture of different E. coli
DNA isolates respectively. The result indicates that the hybridization of HP probe to the H.
pylori PCR products is not affected by the presence of E. coli DNA. This is indicated by -
the equal intensity of the dot. ’)

Figure 26, column C, rows 1 to 5, each contained 5 pl (undiluted) post PCR reaction
mixture of different E. coli isolates of different patients. The HP primers did not PCR
amplify E. coli DNA.

Figure 26, rows 6 to § of column B, each contained 10 ng, 50 ng and 200 ng respectively
of H pylori genomic DNA and in column C, each contained instead a respective
equivalent of E. coli genomic DNA. The HP probe showed higher homology to its own

gene.

Hybridization of a panel of bacterial DNA to the HP gene probe has shown that it has some
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10/
methods of the present invention and any appropriate technique may be used to monitor or

detect the presence of E. coli DNA in cells. This invention herein relates the use of
PCRISH as a method for illustrating how pathogens can be detected in-situ. It does not
exclude the use of in-situ hybridization nor in-situ-PCR technology, using sequences
within Formula I, as an alternative. The amount of target, reporter system, PCR cycles and
hybridization conditions are important determinants in deciding which method is

appropriate.

Bacteria Detection In Tissue Specimens Using PCRISH T. echnology

A preferred method in amplifying vast amount of DNA sequences in cells/tissue and
detecting the presence of the sequences im-situ use the PCR-in-situ hybridization
(PCRISH) technology. PCRISH is practiced routinely by those having ordinary skill in the

art and its uses in detecting infection in-situ is widely used and accepted.

As a start, cells or tissues are fixed with a suitable fixative (example 10% buffered
S formalin) for 2-72 hrs and the tissues subsequently paraffin-embedded. The paraffin- .
embedded tissues are then sectioned at 3—4 microns and mounted on aminoalkysilane
treated glass slides. Before amplification is undertaken, the sections are deparaffinized first
and then carefully permeabilized using proteolytic enzymes such as proteinase K, so that
the cellular morphology is maintained and the DNA is accessible. The cell/tissue is now
ready to permit access of PCR reagents into the cellular compartment where the nucleic
acids are found. Amplification then occurs at the defined target intracellular sequence.
Detection of amplified product is then carried out by hybridizing with a non-radioactive
labeled DNA probe. We used DNA probes labeled with Digoxigenin-labeled nucleotides.
This DIG-labeled probe is detected with anti-digoxigenin (anti-DIG) antibodies that are
conjugated to alkaline phosphatase. This alkaline phosphatase is visualized with
colorimetric (NBT and BCIP) alkaline phosphatase substrates (Boehringer Mannheim). It
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It is known that some members of the Escherichieae family (E. coli and Shigella species)

are able to adhere to, invade cells and move across cells. Therefore, there is the need to

correlate histopathology with quantity and depth of bacteria presence in order to evaluate

their role'in gastrointestinal infection and cancer. This is done by studying the quantity and I3

spatial distribution within the tissues of the hybridization signals generated with the DIG-
labeled bacteria DNA probes.

We have categorically defined the spatial distribution of the bacterial presence into positive
and negative depending on whether the signals are found (i) outside mucosa cells/lumina
propria (negative), (ii) in mucosa cells (positive) and (iii) in nuclei of mucosa cells

(positive). All tissues are obtained upon discovery (pre-treatment) unless stated otherwise.

Colon

The use of primer and probe DNA gene sequence of 81B for carrying out PCRISH in
colonic mucosa tissue in this invention is characteristically found to identify all
hyperplastic tissues (number [N] = 7; Figure 27), adenomas (N = 12; Figure 28),
adenocarcinomas (N = 11; Figure 29) and metastatic colonic cells in liver specimens (N =
5; Figure 30) to be positive for the 81B marker probe. The signals are characteristically
predominant in cells and in nuclei of the cells. The hyperplastic tissues, adenomas and
adenocarcinomas can also have 81B signals located outside cells. Metastatic cells, with
primary in the colon, found in liver specimens show distinct 81B signals in the nucleus and
without significant exogenous 81B signals outside cells. Mucosa tissues of normal
histology obtained adjacent to tumowrs (N = 8; Figure 31) are positive in certain areas and
have intense signals in those areas. The majority of tissues without cancer (N = 16 ; Figure
32) and obtained from normal patients indicated for colonoscopy are negative (69%). One

example of an infected tissue is that of a patient’s colon tissue diagnosed to have proctitis
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serves as a negative control.

The transition from normal through pre-malignant to localized malignant and finally a
metastatic stage has been histologically defined for colorectal cancer. Therefore the
appearance of 81B signals at early stages and before histological changes, through to all

histological changes associated with cancer and leading to the metastatic stage indicates a
possible aetiological role for E. coli/Shigella. This invention herein identifies several uses
for the E. coli/Shigelia probe whereby markers specific for E. coli/Shigella can be used for
screening patients for risk of colorectal cancer, colorectal cancer and infection with E.
coli/Shigella.

Gastric

Helicobacter pylori is established as the major aetiological agent in gastritis and peptic
ulcer and it is also known to infect half of the world’s population. This high
infection/disease ratio is however explained by host factors, socio-economic conditions of
the various countries and infection by a sub-population of virulent Helicobacter pylori
A (Chu, K.M. and Branicki, F.J. JAMA SEA 13:5-7, 1997). Therefore, it is clear that to
understand the pathogenesis of Helicobacter pylori and general infection, one approach is
to precisely locate the bacteria to the site of mucosal disease and to correlate it to histology
and clinical presentation. Past data using immunocytochemical detection system (Cartun et
al. J Clin Pathol. 43:518. 1990) and in-situ hybridization technique have both localized the |
bacteria to the luminal, foveolar epithelium or periepithelial mucous layers of the gastric
mucosa of helicobacter pylori associated gastritis (Van Den Berg et al. J Clin Pathol.
42:995-1000, 1989; Bashir et al. J Clin Pathol 47:862-866, 1994). Unlike these
observations, we are able to show that Helicobacter pylori can be found beyond the
luminal or foveolar epithelium in patients with gastritis and may assist in understanding the
significance of high infection/disease ratio. This invention will highlight the resolution

power of a successful PCRISH technique for studying the association of endoscopic



10! 10%0& ()-: 10%0& ()-M S: 10%0& ()- 10z 10z 10z4"10%& ()-#"10%& ()- - dEbC

10! 15 October 2004 ab
"10%08' ()= 9" 10%% () - LF10%08& ()- LI "10%0& ()-LI "10%& () - 10%0& () --: ABCDT e
C 10! 310(%&%(@‘%157 *()- ! SMLO%&' ()- 100 100 BCTisGbi0ner

10081" 10%08 () - - &0z 10%0& () - et . dEbC 10] s109& () - f10%& () - #10%& () -3
'109% & ()-"109& ()-"3109& ()-. , GH JUYNC 10! 10 10

1099<" 10%&: . B OUEHC) cdad OO (oen @ (= ¥So LOYRE () - NC, 10!
L " 109 {frﬁ .'ﬂfgg&ﬁﬁ%@{%(y&ﬁd) - 10(V§£Y'lt?) %tfé%«%@ ﬁ?@%%%%‘?%a%@%%%ﬂ ankd”
10! 9+" 109%&inigal pregmi@i@Bz 78 () -39 "10%& () - M

"109%& ()-M."10%& ()-FL "109%&' ()-BdE:/ 10

1098&<" 10%& ()-9: z109%& ()-9@" 10%& ()- 9@" 10%@& ()-9."' 10%& ()-9L-"10%&' () -

XY:/ 10" TMOREMRvéntion HAGIE had £olnd OVL8)i( dha A3 & pYrord W Gofohot @RI Tbndidions
10EdYNC 10 10T 10T 10T3"10%& ()-S0"10%& () -

"109a7& ()Suckas gamdis 9f vargog sevetitys slcaSTdRINET10

+&I #109& ()--!10%& ()- @O%& ()-10%& ()-s10%& ()-!,910%& ()-Z_cpe; YNC 10) ?@
Hit+& #109&' () - - +& #109& () - - +& #10%&' () - - +&l #109%&' () - - +&l #109&' () --i ?YNC
10)) ?@ The use of primer and probe DNA gene sequence of H. /ﬁylogi and 81B for carryin% %lélltC

) Lo )7 8 1109 ()<l 10V ()2 1100 () vl 0% (-5 84
chronic gastritis (N = 9), H. pylori positive gastritis (acute on chronic) (N = 12), active
chronic gastritis with no histologically detectable H. pylori (N = 10), chronic gastritis with
no histologically detectable H. pylori (N = 9), mild gastritis with no histologically
detectable H. pylori (N = 4), normal with no histologically detectable H. pylori (N = 4),
normal tissue distant to tumour (N = 1), adenocarcinoma (N = 5) and liver specimen with
poorly differentiated metastatic stomach adenocarcinoma (N = 1), positive for the 81B
sequence. The distribution of the 81B sequence is such that they can be in the luminal
areas with variable degree of penetration into intercellular, cellular and nuclear areas of
specimens. The area of infection is patchy. For the cancer specimens, the signals are found
mainly in the nuclei of tumours (Figure 35) and in normal tissue adjacent to tumours
(Figure 36) they are found both in the nuclear and luminal area. For the metastatic cells in
liver section, that originated from the cancer at the gastro-oesophageal junction, the signals
are also mainly. in the nuclei but without the exogenous signals that can sometimes be
observed with the primary tumour (Figure 37). Gastric mucosa with normal histology and
no_histologically detectable H. pylori but positive for the 81B probe is interesting as the
patient presented with non-ulcer dyspepsia, epigastric discomfort and vomiting. The 81B
signals show patchy aggregates. Figures 38 and 39 are of the same specimen but showing

different area.

The samples that are histologically diagnosed to be positive for H. pylori are confirmed by
PCRISH. Although the H. pylori probe is found present in normal tissue distant to the
adenocarcinoma of stomach (Figure 40), it showed insignificant nuclear signals in the
tumour itself (Figure 41). H. pylori probe is not detected in metastatic tumour cells in liver
(Figure 42).
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can have their presence within the tissue checked by PCRISH using primers and
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The nucleotide sequence present in species of E .coli and Shigella is well known such as in
GenBank database accession number AE000201, AE000202 and AE000203. To perform
this method, DNA is extracted/released from cells in a sample and tested using well-known

methods and readily available starting material. -

The DNA is combined with the primers, free nucleotides and enzyme following published
PCR protocols. The mixture undergoes a series of temperature changes. If the DNA
encoding the marker sequence for E. coli and Shigella species are present, that is, if both
primers hybridize to sequences on the same molecule, the molecule comprising the primers
and the intervening complementary sequences will be exponentially amplified. The
amplified DNA can be easily detected by a variety of well known means. If the sequence is
not present, no DNA molecule will be exponentially amplified. The PCR technology
therefore provides an extremely easy, straightforward and reliable method of detecting E.
coli and Shigella species DNA in a sample. Publication is herein provided by reference for
indicating how PCR technology is utilized for detecting pathogens in food, Gannon et al.
Applied and Environmental Microbiolo;gy 58:3809-3815, 1992; AOAC Official Methods
of Analysis 1995.

PCR Primers

PCR primers can be designed routinely by those having ordinary skill in the art using well
known DNA sequencé information that can be retrieved from GenBank database. Software
programs are also available to assist in designing optimal primer sequences as long as
sequences of gene of interest are known. (PCR PLAN (PC/Gene system, Intelligenetics,
inc. USA). Primers are generally 8-50 nucleotides, preferably 18-28 nucleotides. A pair of
primers is routinely used for PCR.. When performing PCR on extracted DNA samples
containing targeted specific bacteria DNA, multiple copies of the DNA will be made. If the
targeted DNA is not present, PCR will not generate a discrete detectable product.

PCR Product Detection _
PCR amplified DNA may be detected by several well-known methods. The preferred
method for detecting the presence of amplified DNA is to resolve the PCR reaction

material by gel electrophoresis and staining the gel with ethidium bromide in order to see
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p
performing PCR methods to amplify DNA fragments that are useful for identifying the
Escherichieae family in particular E. coli and Shigella species. For the detection of the

sequence, labeling of DNA can either be radioactive or non-radioactive nucleotides.

Random prime labeling of DNA fragment (Megaprime DNA, Amersham Pharmacia
Biotech Inc, USA)
Labeling can be carried out according to manufacturer’s recommendation. Between 100 -
500 ng of DNA fragment is heated for 5 min with optimized amount of hexamer primer-
solution (7 ul) before cooling rapidly to room temperature. This is then mixed with
T reaction mixture containing 12 pl of labeling buffer, 5 ul enzyme (1U/ul), Sul of **P (6,000
Ci/mmol) and water to 50 pl final reaction volume. Labeling is carried out at 37°C for 3
hrs. Separation of unincorporated **P from labeled sequence is carried out by spin column

method (Biospin columns: Bio-Rad Laboratories, USA).

The amount of sequence to be labeled can vary over a wide range as other parameters can
influence the outcome of the invention. Examples to consider: the efficiency of the labeling
system employed as other systems of labeling are available (polymerase chain reaction
[PCR] labeling and use of radioactive or non-radioactive nucleotides), the nature of the
sequence, either as probe A or in combination with other sequences or sub-fragments of

the Formula I sequence.
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72°C at the end of each cycle. Lastly, an extension time of 7 min at 72 °C.

Hybridization and post hybridization conditions

The complete/partial sequence of formula I either alone or as a mixture are radioactively
labeled by random-prime method using **P-dCTP (alpha->2P-dCTP, 6,000 Ci/mmol,
Amersham Pharmacia Biotech Inc, USA). Nylon membranes (Hybond-N+, Amersham
Pharmacia Biotech) are pre-hybridized overnight at 65°C in a buffer containing 5 x SSC (1
x SSC is 0.15 M sodium chloride, 0.015 M sodium citrate) 0.1 % SDS, 5 x Denhardt’s
solution (1 x Denhardt’s solution is 0.02% bovine serum albumin, 0.02% polyvinyl
pyrolidine 360K MW and 0.02% ficoll 400K MW in water), 200 pg/ml sonicated
denatured salmon sperm DNA (sssDNA). Hybridization is carried out at 40°C for
overnight in a buffer containing 5 x SSC, 20 mM sodium phosphate, pH 7.0, 1 x
Denhardt’s solution, 0.1% SDS, 200 pg/mi sssDNA, 25% deionized formamide and
labelled probe. The probe used can be from 100 to 500 ng of labelled sequence. The
membranes are washed at 65°C in 5 x SSC, 0.1% w/v SDS, 20 mM Na pyrophosphate for
several washes and followed by another few washes at 65°C with 1 x SSC, 0.1%‘w/v SDS
and 20 mM Na pyrophosphate. All washes ranged from 30 to 60 min or until the

background signal is acceptably low. Autoradiographs are exposed overnight at -70°C.

Several parameters can be empirically adjusted to improve on the specificity of the
hybridization assay. An increased in stringency of the assay can be achieved by increasing
the percentage formamide used during hybridization and/or by decreasing the salt
concentration of the post hybridization wash buffer. Use of alpha-**P-dCTP, 3,000

Ci/mmol is possible as this will only affect the level of sensitivity of detection.
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Incorporated herein are references that are useful for sample preparation and understanding
the principals and application of PCRISH: “Rentrop et al. Histochemical J 18:271-276,
1986;' Carson, F.L. Histotechnology. A Self-Instructional Text. American Society of
Clinical Pathologists Press 1990; Mikel UV: Advanced Laboratory Methods in Histology
and Pathology. Armed Forces Institute of Pathology 1994; Nuovo, G.J.: PCR In Situ
Hybridization. Protocols and Applications. Raven Press, N.Y. 1994; Gu, J: In Situ
Polymerase Chain Reaction and Related Technology. Eaton Publishing Co. USA 1995;
Boehringer Mannheim Non-radioactive /n Siru Hybridization Application Manual (2™

edition) Washington, DC., 1996; O’Leary et al. J Pathol. 178:11-20, 1996.

Fixation and tissue preparation
Pathology departments routinely fix tissue that are targeted for embedding in paraffin wax
and which are subsequently used for diagnosis of tissue pathology. For fixation, we used
for our biopsy specimens, 10% buffered formalin for 48-72 hrs (100% formalin diluted in
phosphate buffered saline [PBS] to a 10% v/v concentration). After paraffin embedding,
specimens of 3-4 micron thickness are cut onto 3-aminopropyltriethoxysilane (silane)
coated ;nicroscope slides. Requirement of tissue thickness is dependent on the overall size
of the tissue to be tested. The inventors recommend 3 micron for biopsy specimen and 4
micron for larger specimens. Before the samples can be used for PCRISH, the sections are
fixed on slides at 58°C for 1 hr 20 min, followed by deparaffinization in xylene (3 x 5 min)
LY and final rinse in 100% (3 x 1 min) ethanol. At this stage, the sections can be left for use
the following day. Just prior to use, the sections are rehydrated 2 min each through graded
(70% and 50%) ethanol and water with final equilibration in PBS for 5 min.

PCR Labeling

PCR labeling of probes for PCRISH is carried out using digoxigenin dUTP (Boehringer
Mannheim). This is carried out in a 100 pl reaction mixture comprising of 10 mM KCl, 10
mM (NH;)2504, 20 mM Tris HCI (pH 8.0). 2 mM MgS04, 0.1% Trition X-100, 50 uM
DIG-11-dUTP, 150 pM dTTP, 200 uM each of dATP, dCTP, dGTP, 0.4 pM primers each,
2 units of Taq DNA polymerase (Perkin Elmer, UK) and 2 pl of first PCR product. The
first PCR product is made with the outer primers for the same gene using K12 bacteria

genomic DNA.
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Amplification is carried out in 4 stages in a thermal cycle (GeneAmp PCR System 2400 or

9600, Perkin Elmer, UK):

(i) 94°C for 2 min, (ii) 5 cycles of 30 s at 94°C, 30s at 58°C, 90s at 72°C, (iii) 10 cycles of
30 s at 94°C, 30s at 55°C, 90 s at 72°C and (iv) 30 cycles of 60 s at 92°C, 30 s at 52°C, 90
s at 72°C, with an autoextension of 5 sec at 72°C at the end of each cycle. Final extension

time is 7 min at 72°C.

Proteinase K digestion

For optimal cell permeabilization, each tissue type is empirically titrated against time at
40°C for any given concentration of proteinase K. The inventors routinely use a fixed
concentration of 10 pg/ml of proteinase K in PBS and adjust the time of digestion. The
enzyme is diluted from a 10 mg/m! stock into the 40°C pre-warmed PBS solution for 15
min before starting the permeabilization step. The size, type of tissue (normal or fibrous
and necrotic) and how long it has been archived affect the duration of proteinase K
digestion. After digestion, the sections are rinsed several times in PBS for a total of 5 min
to stop the proteinase K digestion. This is followed by incubating in 10% buffered formalin
for 1 min at room temperature and a further rinse in several changes of PBS to remove
excess formalin. The sections are then dehydrated by incubating them, for 3 mins each, in a
graded ethanol series of 70%, 85% and 100%. The slides are air dried at room temperature
and free of ethanol before PCR.

In-Situ PCR

Twenty five microlitres of PCR reaction mixture containing 10 mM KCI, 10 mM
(NH4);S04, 20 mM Tris HCI (pH 8.0), 2 mM MgSOsq, 0.1% Triton X-100, 200 pM (each)
of dNTPs, 0.6 uM (each) of two primers, 1 unit of Taq polymerase is overlayed onto each
tissue section. Glass coverslip (24 x 40 mm) are then carefully put on top, taking care not
to create air bubbles. The cover slips are sealed on all sides with nail vanish, then air dried
before placing the slides into the thermal cycler (GeneAmp In sifu PCR System 1000,
Perkin Elmer Cetus). Amplification is carried out in 3 stages: (i) 94°C for 2 min; (ii) 10
cycles of 30 sec at 94°C, 30 sec at 58°C, 60 sec at 72°C, and then (iii) 15 cycles of 30 sec
at 92°C, 30 sec at 55°C, 60 sec at 72°C with an auto extension of 5 sec at 72°C at the end

A,
el
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Post PCR wash

After PCR, a check for air bubbles inside the cover-slip is always made, and its location
and size is recorded before incubating them 5 min each at 92% and 100% ethanol
respectively. The validity/interpretation of the final data will take into account the presence
or absence, size and location of the bubble. Bubbles create artifacts. The layer of varnish is
carefully peeled off the coverslip and the sections rinsed several times with 2 x SSC before
soaking twice in 0.5 x SSC at room temperature for 5 min each. It is important that the
varnish does not touch the specimen. The section is then treated with 10 pg/ml proteinase
K solution for approximately 15 s before rinsing several times with PBS and dehydrated
through a graded ethanol series (1 minutes each in 70%, 85% and 100% ethanol). The

slides are air dried at room temperature before hybridization.

Hybridization

Twenty five microlitre of hybridization buffer (comprising of 25% formamide, 1 x
dendhardt solution, 5% (w/v) dextran sulphate, 200 pg/ml SSS DNA, 4 x SSC and 5%
(v/v) DNA probe) is overlaid onto the tissue section. Coverslip is placed over each tissue
section, taking care not to create air bubbles. Coverslip must be larger that the specimen,
with a minimum distance of 3 mm away from all sides of the tissue. The coverslip is sealed
on all sides with rubber cement and the cement is thoroughly air dried before the |
denaturation step. The sections are placed over a 95°C heating block for 6 min to denature
the DNA, rapidly cooled on ice for 1 min and finally incubated overnight at 40°C in a

humid chamber.

Post hybridization wash
After the overnight incubation, the rubber cement is carefully peeled off and the section
rinsed several times in 0.5 x SSC, twice for 5 min in 0.5 x SSC at room temperature, and in

0.1 x SSC at 42°C for 20 min (2 x 5 min, followed by 1 x 10 min).

Immunological Detection Kit (Boehringer Mannheim)

This protocol follows closely the one provided by the manufacturer, but with minor
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10901 & () rrioaifidatior. F¥4%h &eltlon & dhSpA' ictl into buffer 1 (100 mM maleic acid, 150 mM
NaCl, adjusted to pH 7.5 [20°C] with NaOH , autoclaved) for equilibration and the excess
liquid drained off before addition of 100 pl of buffer 2 (1% blocking reagent ) is added to
cover each tissue éection. This is incubated in a humid chamber at room temperature for 20
min. This is followed by incubation with 100 pl of anti-DIG antibodies conjugated to
alkaline phosphatase (1:500 v/v in 1% blocking reagent. Blocking reagent: a 100 mg/ml
stock is prepared by dissolving the supplied powder form in buffer 1. This is then
autoclaved and aliquoted into eppendorf tubes and frozen at -20°C. This stock is diluted
1:10 in buffer 1 to make the 1% blocking reagent.) A coverslip is put over the section to
prevent evaporation and to ensure that the tissue section is completely covered with the
antibody conjugate. This is placed in a humid chamber for 1 hr at room temperature.
Sections are then incubated in buffer 1 for 20 min (2 x 5 min and 1 x 10 min) to wash off
the unbound antibodies and equilibrated for another 5 min in 37°C buffer 3 (100 mM Tris
HCI, 100 mM NaCl, 50 mM MgCl,, adjusted to pH 9.5 [20°C] with NaOH). The colour-
substrate stock solution (nitroblue tetrazolium salt/ 5-bromo-4-chloro-3-indolyl phosphate
[NBT/BCIP]) is diluted 1:50 in 37°C buffer 3 just prior to use. Detection buffer 3 is
drained off sections and 120 ul of the freshly prepared colour-substrate solution is
distributed over the tissue to detect the hybridized probe. The sections are covered with
coverslip each and left in a 37°C dark, humid chamber for at least 1 hour. Color
development is carefully monitored until the reaction on the positive control slide is
appropriate. Color development can range between 1 to 4 hours. After rinsing sections
several times in 37°C distilled water, they are stained with nuclear fast red for 1 to 5 s
depending on the tissue size. Excess stain is rinsed off by several dips into distilled water

and sections are mounted in a water-based mounting medium (DPX Mountant, BDH).

The system has been tested out on cytospin cells, colon, stomach sections that undergo
PCRISH to (1) a reaction mixture without a probe and (2) a reaction mixture with a probe
that has no complementary sequences in the tissue. There is no endogenous activity to give

artifacts.
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Primer Map Map Position Sequence 5°- 3’ Gene
Code

ECM-246 -| AE000201 | 246-266 atgactggtttagtaaaatgg cspG
ECM-850 | AE000201 | 850-830 tcaatattcactgttaaccte sfa
ECM-1163 | AE000201 | 1143-1163 cattgcgtaaccaatcaccge yccM
ECM-1958 { AE000201 | 1958-1938 gcaagtagcacgacatttgtc yceM
torT-5129 | AE000201 | 5129-5148 ggtgcaagectctacgeege torT
torT-5750 | AE000201 | 5750-5731 tgcegectetgeecgeaatgg torT
torC-7218 | AE000201 | 7218-7242 aacttgccgagegtgaatgggegeg torC
torC-7761 | AE000201 | 7761-7737 gtggectgcaacttgetecactegg torC
torA-8332 | AE000201 | 8332-8356 tatccgatggtacgegtggactgge torA
torA-8891 | AE000201 | 8891-8867 gcaatgtgcticacatgetcgegee torA
torD-10574 | AE000201 | 10574-10593 gaccacgctgacagcacaac torD
torD-11160 { AE000201 | 11160-11141 ggtggtcgeactccactaac torD
CD-415 AE000202 | 415-436 getttcccccaatetttacgtg cbpA
CD-1351 AE000202 | 1351-1329 gatttacgcgagataacgetatg cbpA
agp-3151 AE000202 | 3151-3172 cgctaatcgecgeagetgtgge agp
agp-4359 AE000202 | 4359-4336 cgctatcaaacttatccatcggge agp
Wrb-4807 AE000202 | 4807-4836 tgtgaaacgtcaaataattcctgegetgeg wrbA
Wrb-5235 | AE000202 | 5235-5206 catgtacggacatattgaaacgatggcacg | WrbA
yedG-6073 | AE000202 | 6073-6094 ctcctgatgaacaacttctgge ycdG
8§1B-7223 | AE000202 | 7223-7240 ggatccagccccatcaga yedG
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Primer Map Map Position Sequence 5°- 3’ Gene
Code
81B-7278 | AE000202 | 7278-7297 cgtgttgaacgcccattact yedG
ycdG-7359 | AE000202 | 7359-7340 tcgacctctacagagagegg ycdG
OH-7419 AE000202 | 7419-7436 acaagcagggcgcatcag b1007
OH-7562 AEQ000202 | 7562-7590 acgaaaccagagcctcticcagttgeggg | b1007
81B-7754 | AE000202 | 7773-7754 geccacattactggtgtgec b1007
81B-7794 | AE000202 | 7794-7774 ctgcagtgtpaccgatacgcec b1007 )
OH-7985 AE000202 | 7985-7966 atagcagcaagctttatgeg b1008
New1-8160 AEOOOZOZ 8160-8179 cggeaagtigtgggctggag b1008
New1-9704 | AE000202 | 9704-9684 cgtaattattcccgeiggcag b1010
New2-9731 | AE000202 | 9731-9749 gcgatatgagcaaaggacg bl011
B-11375 AE000202 | 11375-11356 ctgtcgatgatcaaactgeg b1012
New2-503 | AE000203 | 503-484 gcatctccatacagaacagg ycde
putP-5944 | AE000203 | 5944 - 5963 ctgggttacttcgggcagec putP
utP-6693 | AE000203 | 6693-6674 cggagccgaatgatagtgeg putP ‘:)
HP-178 E25742 178-199 gctaagagatcagcectatgtce HP16S
rRNA
HP-228 E25742 228-252 accaaggctatgacgggtatccgge HP16S
rRNA
HP-513 E25742 513-489 gegctetitacgeccagtgattceg HP16S
rRNA
HP-775 E25742 775-751 gccctccaacaactagceatccateg I-!I{PI\II f\S
r
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Table 2a. Grid A lists the different types of bacteria genomic DNA loaded onfo nylon plus
membrane and hybridized to random primed P-radiolabeled gene probes.

W X Y Z
1 Placenta Escherichia Salmonella
vulneris choleraesuis
2 Helicobacter Hafnia Shigella flexneri TG2
pylori alvei
3 Aeromonas Klebsiella Serratia
jandanei pnheumoniae marcescens
) 4 Citrobacter Morganella Shigella sonnei K12
Freundii morganii
5 Cedecea Proteus Yersinia
Lapagei vulgaris enterocolitica
6 Enterobacter Providencia Escherichia 078:H11
cloacae alcalifaciens blattae
7 Eschefichia Pseudomonas Enterobacter
hermannii aeruginosa agglomerans
8 Edwardsiella Shigella boydii 219/ sssDNA
tarda Shigella sonnei

L
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Table 2a. Grid B lists the different types of bacteria genomic DNA loaded onto nylon plus
membrane and hybridized to random primed *P-radiolabeled gene probes.

W X Y Z
Placental Escherichia Salmonella 078:H11
vulneris choleraesuis
Helicobacter Hafnia Shigella flexneri 142/ 31
pylori alvei
Aeromonas Klebsiella Serratia K12
Jandanei pneumoniae Marcescens
Citrobacter Morganella Shigella sonnei TG2 ‘{’)
freundii morganii
Cedecea Proteus Yersinia 179136
lapagei vulgaris enterocolitica
Enterobacter Providencia Escherichia 19715
cloacae alcalifaciens blattae
Escherichia Pseudomonas Enterobacter 117 13B
hermannii aeruginosa agglomerans
Edwardsiella Shigella boydii 2191 sssDNA
tarda Shigella sonnei
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Table 2a. Grid C lists the different types of bacteria genomic DNA loaded onto nylon plus

membrane and hybridized to random primed *P-radiolabeled gene probes.

W X Y Z
1 Placenta Escherichia Salmonella 078:H11
vulneris choleraesuis
2 Helicobacter Hafnia Shigella flexneri 196/1
pylori alvei
3 Aeromonas Klebsiella Serratia K12
jandanei -pneumoniae marcescens '
4 Citrobacter Morganella Shigella sonnei TG2
Freundii morganii
5 Cedecea Proteus Yersinia 196/28
Lapagei vulgaris enterocolitica
6 Enterobacter Providencia Escherichia biattae 19715
cloacae alcalifaciens _
7 Escherichia Pseudomonas Enterobacter 218/40
hermannii aeruginosa agglomerans
8 Edwardsiella Shigella boydii 219/1 0157:H7
tarda Shigella sonnei
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U'109R R& ()-a)V U'109%R! V U'109R! R& ()-a) TV U'109R R& ()-a)V
U'109R R& ()-a) W U'109%R R& ()-a)V U'109%R R& ()-a)V U 109R! R& ()-a) dDS$; V
U'109R R& ()-a)V U'109R R& ()-a)V U 3OWR R& ()-a)V U'109R R& ()-a)V

A J

Table 2a. Grid D lists the DNA of E.coli and gram positive bacteria isolated from patients’ fecal
specimen and loaded onto nylon plus membrane and hybridized to different random primed P

labeled gene probes.
A B C D E F

1 | Placental 139/6 158/20 174/TM5 206/13 HP

2 114/1B 142/31 158/37 179/36 218/40 114/3g

3 117/3B 145/34 169/TM17 193/6 22411 115/TA

4 | 11917\ 145/40 162/20 196/1 2311 116/TC

5 129/20 162/W2-35 164/1 196/28 236/4 116/TD

6 135/35 154/1 168/4 19715 240/28 117/2D ,
7 130/22 | 154/9 168/38 205/718 252/22 O157:H7 £

8 136/36 156/TM22 172133 205/T34 K12 Staphylococcus




U'10%RI R& ()-a);c(,Qr'cGHV U100 R& ()-a)V U'10%R R& ()-a)a; c(,Qrv
U'lI0%I R& ()-a)V U'1I0R R& ()-a) VvV U 10;%R! ;?f; 8182%3(%/‘ t])'lﬂi/?j\b/@ﬂe}(a@(ﬁ) \Y
U109V U'109RI R& ()-a) TV U'10OR R&' () -a ' I'R& ()-a
U' 109R REVOPIZNS (1%)%?? R& ()-a)V U 109R R& ()-a)dDs$; V U REHIG/0p0673) v
U'lI0%RI R& ()-a)V U'I0WR R& ()-a)V U109 R& ()-a)V U'10%RI R& ()-a);c(, Qr"
I"gK/; W U109 R& ()-a)V U'109RI R& ()-a);c(,Qrav U109 R& ()-a)V
U0 R& ()-a)V U'1I0%R R& ()-a) "#$%& (t X; W U'10%R R& ()-a)V U 100
U'lI0%R R& ()-a)V U'I0R R& ()-a)V U109 R& ()-a)"V U'1I0WR R& ()-a)V
U'l0%R R& ()-a)V U109 R& ()-a) () 4BMOQdDS; V U'109R R&' () -a) V
U109 R& ()-a)V U'I0R R& ()-a)V U'1I0R R&' ()-a)V U109 R& () -a);
c(,QrrEsuwz[ C ; Vv
" Table 2a. Grid E lists the range of different amount of Enterobacter cloacae and K12 E.coli

DNA loaded onto nylon plus membrane and hybridized to different types of random primed 2P

gene probe.

Enterobacter | E.coli E.coli
Cloacae (ng) K12 (ng) K12 (ng)

1 1 1

2 100 2 2

3 5 5

4 100 10 10

5 20 20

j 6 50 50




U'109R R& ()-a)a;c(, QT"V U'109RI R& ()-a)V U'109RI R& ()-a)V U'109RI R& ()-a)V
U'109R R& ()-a)[\]~_ abt X<V U'109R! R&V U’ 10%;! (sz (gi/a)u vlg)%g;ﬂgb(a)&aq%/a)v
U'109R! R& ()-a) %/ U 109RI R& ()-a) W U'109R R& ()-a ' IRE ()-a)V.

U' 109R! R&Wg é?%’%‘ep{}dmv U'109R R& ()-a)V U 109R! R& () - a) VPCE/SG0500087 () - a) V
U'109R R& ()-a)V U'109RI R& ()-a);c(, QrkCBV U'1V U'109R R& ()-a)V

U'109R! R& ()-a);c(, QrV U 109 R& ()-a)aV U 109R R& ()-a)V

U'109RI R& ()-a)t XV U'1V U'109RI R& ()-a)V U'V U'109RI R& ()-a)V

U'109R R& ()-a)V U'109RIR& ()-a)V U'109RI R& ()-a)V U'109RI R& ()-a)V

U'109R! R& ()-a)dD$V U'109R! R& ()-a) VEU-109R R& ()-a)V U'109R R& ()-a)V
U'109R R& ()-a)V .

Table 2a. Grid F lists the H. pylori primer directed PCR amplified DNA product of H. pylori and E.coli
DNA and total DNA of H. pyiori and E.coli isolates obtained from patients’ fecal specimens. These
are loaded onto nylon plus membrane and hybridized to random primed 2P radiolabeled H. pylori
ribosomal gene probe (HP).

A B C
Volume of Diluted (1:10) | Rows 1-5: PCR reaction mixture Rows 1-5: PCR reaction mixture
PCR reaction mixture after | Rows 6-8: HP Genomic DNA Rows 6-8: E.coli Genomic DNA
amplification
1 1ul 5pl of HP diluted reaction mix Splof K12 reaction mixture i
(HP) 5pl of K12 reaction mixture é‘:}
2 bul Sul of HP diluted reaction mix Syl of 142/31 reaction mixture
(HP) 5ul of 142/31 reaction mixture
3 10pl 5l of HP diluted reaction mix Sl of 179/36 reaction mixture
(HP) 5ul of 179/36 reaction mixture .
4 50ul 5pl of HP diluted reaction mix -5l of 197/5 reaction mixture
(HP) 5pl of 197/5 reaction mixture
5 ul Spl of HP diluted reaction mix 5pl of 117/3B reaction mixture
(mixed E.coli isolates) 5ul of 117/3B reaction mixture '
6 5ul 10ng of HP 10ng of 117/3B genomic DNA
(mixed E.coli isolates) genomic DNA
7 10ul 50ng of HP 50ng of 117/3B genomic DNA ;\:\)
-(mixed E.coli isolates) genomic DNA
8 50ul 200ng of HP - 200ng of 117/3B geonmic DNA
(mixed E.coli isolates) genomic DNA




U'109R R& ()-a);c(, Qr'cH, . VIOR RIOR RV U' 109! R&' ()-a)a; c(, Qr'V
U' 109! R& ()-a)V U'109R R& ()-a)V U 109! R& ()-a) ! +oN. V3l 15 Ooidb&: 1004

V3" 10% &
VI 910% &

‘f%@ﬁ?’%ﬁm% & ()- V310% & ()- V10% & ()-

R+09AWVi cC. V3l "109@1 "109% & ()-31 "1098 ECUEGIHP0067

108 & ()-31 "109 & ()-31 "10%W & ()-31 "10%M & ()-ijrstuvl P4, V3l
"10% & ()-31 "10%W & ()-";ck/Ax"3l "10%W & ()-3l "10% & () - 3l
"10% & ()-vz_?.V3l "103l "10% & ()-3l "10% & ()-31 "10% & ()- 3l
"10% & ()-31 "10%W & ()-31 "10%W & ()-_?.V3l "1031 "10% & ()-3l "109% & () -3l
"10% & ()-31 "10% & ()-3l "10%8 & ()-@l- "10% & ()-I1L,.3l "10% & ()-3l
"10% & ()-31 "10%W & ()-31 "10%W & ()-3l "10% & ()-; ck/rx"_?. 3l
Table 2b. Bacteria source.
Bacterial genus | Bacteria species Source
Escherichia 078:H11 ATCC 35401
(E.coli)
078:K80:H12 ATCC 43896
0157:H7 ATCC 43895
029:NM ATCC 43892
0111 ATCC 33780
0142:K86(B) ATCC 23985
H TG2 gift
K12 ATCC 29947
Escherichia E. hermannii ATCC 33650
(non-coli)
E. vuineris ATCC 33821
E. blattae ATCC 29907
Shigella S. flexneri ATCC 29903
(serotype 2A)
S. sonnei ATCC 29930
S. boydii ATCC 8700
(serotype 2)
Edwardsiella E. tarda ATCC 15947
S (01433:H1)
Salmonella S. choleraesuis ATCC 43971
Citrobacter C. freundii ATCC 8090
Klebsiella K. pneumoniae ATCC 11296
(Ozaenae typed)
Enterobacter E. cloacae ATCC 13047
Hafnia H. alvei ATCC 13337
Serratia S. marcescens ATCC 13880
Proteus P. vulgaris ATCC 13315
Morganella M. morganii ATCC 49948




"10% & ()-31 "10% & ()-31 "10% & ()- 3l
"109% & ()- '(0<cG .3l "109% & ()-31 "109% & ()-; ck/~x"3l
"10% & ()-3| "10% & ()-<>@DFH 2.3 "10% 3l
"1008 & () W ONRY & ()-31 "10% & ()-31 "10% & () - H JKLM\p TRCBISGOL/engs]
"109% & ()-31 "10% & ()-9%Bl "10% & ()- 3l
ck/ Ax"NOPQR] i pP0. 31 "109% & ()-3I "109% & ()-; ck/ ~x" 3l
"109% & ()-31 "10% & ()-iknogsu_?.3l "13l
"109% & ()-31 "10% & ()-31 "10% & ()- 3l
-62 -

"10% & () - 3l

Table 2b. Continue from Table 2b. Bacteria source

"109% & () - 3l
" 10808tobr 2004
"109% & () - 3l

"109% & () - 3l
"10% & () - 3l
"10% & () -;

"109 & () -3l
"10% & ()-uvwxyz{pT8. 3l

"10% & () - 3l

Bacterial genus | Bacteria species Source

Providencia P. alcalifaciens ATCC 9886
Yersinia Y.enterocolitica ATCC 29913
Cedecea C. lapagei ATCC 33432
Aeromonas A. jandanei ATCC 49568
Enterobacter E. agglomerans field isolates
Pseudomonas P. aeruginosa field isolates
Helicobacter H. pyloti field isolates
Human Placental DNA Sigma (UK)
Salmon Salmon sperm DNA Sigma (UK)

TG2: Gibson TJ: Studies on the Epstein-Bar-Virus Genome. Ph.D Thesis 1984. Cambridge University, UK.

£

SO



"109 & ()-3l "10% & ()-9%3l "10% & ()-31 "10% & ()-31 "10% & ()-;
ck/~x"{|}~pP0. 3l "10% & ()-3l "10% & ()-;ck/~x"3l "10% & 19 OdoberlMM& () - 3
"10% & ()- 2.3l "131 "10% & ()-3l "10% & ()-3l "10% & ()-3l "10% & ()- 3l

100 & ()WEPI79d84 &' ()-pT8. 31 "10%W & ()-31 "10% & ()- 98I PCEAGA1P9063]
"109% & ()-31 "109% & ()-;ck/~x"pP0.3l "10% & ()-31 "10% & ()-; ck/~x"3l
"10% & ()-31 "109% & ()-31 "109% & ()-_?.31 "13] "10% & ()-3l "10% & ()- 3l

"10%4 & ()-31 "10% & ()-31 "10% & ()-3l "10% & ()-pT8.3l "10% & () - 3l

"10% & ()

- %3l

"109% & () - 3l

63 -

Table 3. Result of in-vitro simulation of PCRISH.

Bacterial Bacteria b1007 / b1008 genes ycdG / b1007 HP gene
| genus species genes
PCR Probe PCR Probe PCR Probe
primers | primers primers primers primers | primers
OH-7419 | OH-7562 | 81B-7223 | 81B-7278 | HP-178 | HP-228
OH-7985 | 81B-7794 | 81B-7794 | 81B-7754 | HP-775 | HP-513
Escherichia | 078:H11 + + + + - -
E.coli) .
TG2 + + + + - -
) K12 + + + + - -
' 142/31 + + + + - -
179/36 + + + + - N
19755 + + + + - -
Escherichia | E. hermannii - - - - R
(non-coli)
E. vulneris + - - - - -
E. blattae - - - - - -
Shigella S. flexneri + + + + - -
(serotype 2A)
S. sonnei + + + © o+ - -
S.sonnei: 219/1 + + + + - -
S. boydii - - - - - -
(serotype 2)
’ Edwardsiella | E. tarda - - - - - -
(01433:H1)
Salmonella | S. choleraesuis + - - - - -
Citrobacter | C. freundii - - - - - -
Klebsiella K. pneumoniae - - - - - R
(Ozaenae typed)
Enterobacter | E. cloacae - - - - - -
Hafnia H. alvei - - - - - -




"109% & ()-31 "109% & ()-; ck/~x"pP0.3l "10% & ()-31 "10% & ()-; ck/~x"3l
"109% & ()-31 "10% & ()-31 "10% & ()-_2?.31 "131 "10% & () -3 Otdben2804) - 3|
"109% & ()-31 "10% & ()-31 "10% & ()-31 "10% & ()-pT8. 3l "10% & ()- 3l
"109% & ()\WV9B54Dos & ()-31 "109% & ()-31 "10% & ()-; ck/ Ax" BGHERGH00067
"109 & ()-31 "10% & ()-;ck/~x"3l "109% & ()-3l "10% & ()- 3l

"1098 & ()-1#% )+ 2.3 "13] "10% & ()-3| "10% & ()-3I_ "10% & ()- 3l
"109 & ()-31 "10% & ()-31 "10% & ()--./0123pT8.3l "10% & () - 3l
"10% & ()-981 "10% & ()-31 "10%W & ()3} "10% & ()-; ck/"x"34567DRpPO. 3|

continue from Table 3. Result of in-vitro simulation of PCRISH.

Bacterial Bacteria b1007 / b1008 genes ycdG / b1007 genes HP gene
_genus species

PCR Probe PCR Probe PCR Probe
primers rimers primers primers primers | primers
OH-7419 | OH-7562 | 81B-7223 | 81B-7278 | HP-178 | HP-228

OH-7985 | 81B-7794 | 81B-7794 | 81B-7754 | HP-775 | HP-513

Proteus P. vulgaris - - - -
Morganella M. morganii - - . - - -
Providencia P. alcalifaciens + - . - - -
Yersinia Y.enterocolitica - - - - . -
Cedecea C. lapagei + - - - - -

Aeromonas A. jandanei - - - - - -

Enterobacter | E. agglomerans - - - - - -

Pseudomonas | P. aeruginosa - - - - - .

Helicobacter H. pylori - - .- - + +

Human Placental DNA | - - - - - N

Salmon Salmon - - - - f _
sperm DNA .

[
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"10% & ()-31 "10% & ()-;ck/~x"3l "10% & ()-3l "10% & ()- 3l

"1004 & ()-RTVXZ\] _C. 31 "1098| "10% & ()-31 "10% & ()-3| " LDOr’bE)28H
"10%4 & ()-31 "10%4 & ()-31 "10% & ()-]~_"abcpT8.3l "10% & ()-! 3l
"10% & ()-9%3l "10% & ()-31 "10% & ()-31 "10% & ()-; ck/~x" cdef gspPo. 3l
"10%4 & ()-31 "10% & ()-;ck/~x"3l "10% & ()-31 "10% & ()-3l "10% & ()-_2. 3l
"13] "10% & ()-31 "10% & ()-31 "10% & ()-3l "10% & ()-3l "10% & ()- 3l
"10% & ()-pT8.3l "10% & ()-3l "10% & (8-%3| "10%4 & ()-31 "10% & ()- 3l
"10% & ()-; ck/~x"pP0.3l "10% & ()-3l -'680% & ()-; ck/~x"3l "10% & ()- 3l

*

CLAIMS

l. A method for detecting cancer in a sample or predisposition to development of same,
said method comprising subjecting said sample to genetic analysis using one or more E. coli-
or Shigella species-specific nucleotide sequences obtainable from one or more nucleotide
sequences comprising a sequence of Formula 1 or a part thereof and/or Table 1 wherein the
sample is mammalian tissue or extract or cells thereof and wherein the ability of said E. coli-
or Shigella species’-specific nucleotide sequences to hybridize to complementary nucleotide
sequences in the nucleus of cells of said tissue, extract or cells is indicative of cancer or a

predisposition to development of same.

2. The method according to claim | wherein the E. coli- and/or Shigella species-specific

nucleotide sequences comprise at least 8 nucleotides in length.

3. The method according to claim 1 or 2 wherein hybridization of E. coli- and/or Shigella
species-specific nucleotide sequences to the complementary nucleotide sequences is detected

by the presence of amplified nucleic acid products.

4. The method according to any one of claims 1 to 3 wherein hybridization of E. coli-
and/or Shigella species-specific nucleotide sequences to the complementary nucleotide
sequences or the presence of amplified nucleic acid products is detected by a reporter

molecule giving an identifiable signal.

5. The method according to any one of claims 1 to 4 wherein the tissue, extract or cells
are from a patient suffering from cancer or cellular instability or a patient at risk of cancer or

cellular instability.

6. The method according to any one of claims 1 to 5 wherein the cancer is

gastrointestinal cancer.



"10% & ()-31 "10% & ()-cC. 3l "10%3 "10% & ()-3l "10% & ()-3l "10% & ()- 3l
"10% & ()-31 "10% & ()-31 "10% & ()-pT8.3l "10% & ()- 93| 1'5108f8er(2003I
"109% & ()-31 "109% & ()-31 "10% & ()-;ck/ x"pP0.3l "10% & ()-3l "10% & ()-;
ck/~x"3l "10% & ()-31 "10% & ()-31 "10% & ()- 2.3l "131 "10% & ()- 3l
"10% & ()-31 "10% & ()-31 "10% & ()-31 "10% & ()-31 "10% & ()-pT8. 3l
"10%4 & ()-31 "10% & ()-8l "10% & ()-31 "10% & ()-31 "10% & ()-;
ck/~x"pP0.3l "10% & ()-3l "10W & ()-;ck/~x"3l "108 & ()-3I "10% & ()- 3l
"109% & ()- _?.3l - 66

7. The method according to any one of claims 1 to 5 wherein the cancer is colon cancer.

8. The method according to any one of claims 1 to 5 wherein the cancer is stomach

cancer.

9. The method according to any one of claims 1 to 5 wherein the cancer is colorectal

cancer.

10.  The method according to claim 5 wherein the tissue or extract or cells thereof is from

the gastrointestinal tract of a human patient.

11. The method according to claim 5 wherein the tissue or extract or cells thereof is from

the colon of a human patient.

12.  The method according to claim 5 wherein the tissue or extract or cells thereof is from

the stomach of a human patient.

13.  The method according to claim 5 wherein the tissue or extract or cells thereof is from

the colorectum of a human patient.

14. A method for identifying nucleotide sequences, or their expressed polypeptides,
capable of inducing or otherwise facilitating abnormal cell growth or abnormal physiology,
said method comprising introducing a nucleotide sequence comprising E. coli- and/or Shigella
species’-specific nucleotide sequence obtainable from one or more nucleotide sequences
comprising a sequence of Formula I or a part thercof and/or Table 1 into cells and observing
morphological and/or physiological changes to said cells compared to control cells without
said introduced nucleotide sequence wherein the presence of abnormal morphology and/or
physiology in a cell is indicative of a nucleotide sequence, or a polypeptide expressed

therefrom, which is capable of inducing or facilitating abnormal cell growth or physiology.
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18. The method according to claim 15 wherein the cancer is stomach cancer.

19.  The method according to claim 15 wherein the cancer is colorectal cancer.

20. A method for detecting cancer, or risk of cancer or cellular instability in a patient
comprising subjecting a sample from the patient to genetic analysis using one or more
nucleotide sequences specific to E. coli- or Shigella species and/or related microorganism and
present mainly in the nucleus of cancer cells and in the normal cells adjacent to cancer cells,
wherein the ability of said nucleotide sequence to hybridize to complementary nucleotide
sequences in the sample is indicative of cancer, or risk of cancer or cellular instability in the

patient.

21.  The method according to claim 20 wherein the nucleotide sequence specific to E. coli-
and/or Shigella species and/or related microorganism comprises at least 8 nucleotides in

length.

22.  The method according to claim 20 or 21 wherein hybridization of the nucleotide
sequence specific to E. coli- and/or Shigella species and/or related microorganism to the
complementary nucleotide sequences is detected by the presence of amplified nucleic acid

products.

O$MLO%#E ()-M | @10%& () - 10F>' F10F>' F10F>' F

"Headi ng 73] c"

F



% "$&*,.02468: <>@DFHILNPRTVXZ\ " bdf hj | nprtvxz| ~ s) P0; $CLWj Eul Hr 5hY7 S
Gk, =8BLPSgWeqpvd; nbl 15 October 2004

L UVWKYZ[\ ]~ abcdef ghi j kl mopgr st uvwxyz{| } ~U=xnnE$' , 1V3;

; 20DDUHLMBVWZ] |, “ bghkrz}x>5"; [-#>1 YnC G = "% 8, 294#67: b;

>DDi LNYTV}W (asej ?Int\ |}z 7Gz"Mb- e. JZ2Qn' 7h#. gn=""' 8dl DQ~6Cs) 6hv#UbU#=] y @
$SMBR@ 1Kp) No7T} FguOQo" . : GSz- Aj ' | b1YKe9m |

92Wh8Ui (3@Wju, 5Kaj " ( b+i v<HNi u{! - 3R] cYECW&&Hi / {

" #$UR' ()*+,-./0123456789: ; - 68 -

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" H#SYE 03 * +, Thé WD B Ring T AANBEDG T i NewoRIBFdi IhgBHdizetioNe Ve Root
Ent r yWor dDocunent P #$UR () *+,-./0123456789: ;

<=>7 G\BOBHEETIde S MNOPSRSTIOMNE, 2pVi} and/aih¥igs/isnspericsrangar elatedunygrppiganism

P"H#SUR' () *+,-./0123456789:; :.. . . .

<=2 GraCHEF I D R RAPORST R e es sy oF AMBIFL el i ppoduts
" #SYE (g detocted @Qﬁ%@%ﬁﬂélbeule giving an identifiable signal.

<=>? @A\BCDEFGHI JKL QRSTUVWWKYZ[ \ | ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+, -./0123456789: ; <=>?@G\BCDEFGH JKLMN

24.  The method according to any one of claims 20 to 23 wherein the sample is tissue, or
extract or cells thereof from the patient or a nucleic acid preparation from said tissue, extract

or cells thereof.

25.  The method according to claim 24 wherein the tissue or extract or cells thereof is from

the gastrointestinal tract of a human patient.

26. The method according to claim 24 wherein the tissue or extract or cells thereof is from

the colon of a human patient.

27.  The method according to claim 24 wherein the tissue or extract or cells thereof is from

the stomach of a human patient.

28. The method according to claim 24 wherein the tissue or extract or cells thereof is from

the colorectum of a human patient.

29.  Use of a nucleotide sequence specific to E. coli and/or Shigella species and/or related
microorganism and present mainly in the nucleus of cancer cells and in the normal cells
adjacent to cancer cells for the identification of cancer or tumour or a predisposition to
development of same.

30.  The use according to claim 29 wherein the cancer is gastrointestinal cancer.

31.  The use according to claim 29 wherein the cancer is colon cancer.
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32.  The use according to claim 29 wherein the cancer is stomach cancer.
33.  The use according to claim 29 wherein the cancer is colorectal cancer.
34. A molecular probe comprising a nucleotide sequence specific to E. coli and/or

Shigella species /or related microorganism and present mainly in the nucleus of cancer cells
and in the normal cells adjacent to cancer cells for the identification of a gastrointestinal

cancer or tumour or a predisposition to same.

35.  The method according to any one of claims 20 to 24 wherein the cancer is

gastrointestinal cancer.

36. The method according to any one of claims 20 to 24 wherein the cancer is colon

cancer.

37.  The method according to any one of claims 20 to 24 wherein the cancer is stomach

cancer.

38.  The method according to any one of claims 20 to 24 wherein the cancer is colorectal

cancer.



