WD 2005/ 017181 PCT/ US2004/ 016118 SYSTEM FOR DETECTI NG
POLYNUCLEQOTI DES RELATED APPLI CATI ONS [ 0001] The
w@e@sentisappl i cation clainms benefit of U S. Previ/ssmoabielis

Application No. 60/471,827 filed My 20, 2003, which

i s i ncor poSYSSEMEOR DEBCTRYGPE GLEQTI  rety.

FI ELD OF THE | NVENTI ON [ 0002] The present invention

rel ates to nethods pEaNHAGS APPRIGARIGSN@SSsay systens for

detecting pol ynucleotrdes. BACKGROUND OF THE
[ooouquaﬁg’i‘?}:@?‘%&%ﬁ&@g@%@gﬁ A S on e o Mo 0BT k27 filed

May 20,3004, iwhich ROnéRpFatd Ry Ppetpatd Blas aitel). as t hose
associ ated wit pat hogens, pathogen in ection, hunan

genes associ at ed WriiLployeISENVRNTIONOr der s,

genetically nndifiEE organlsnB (GV0s) , biomarfare

agent s, veterlnar p i C ons, and agricultura
[0002] appl g{eg&hgw s>;o ]:né%ésofpn?pé) HYS gg BSHY sggteqlﬁf@r detecting
polynuRRbi¥EI ase chaln reaction (PCR), NASBA, TMA, or bDNA.

These nethods require skilled personnel and

speci al i zed eqUBRCRGROVSD@IITHBIINVENTON i S a great

need for convenient and econonical nethods of

d ifi
[0003]t :: Slgqterleg nef ?ﬁ%g?ééi ot? :1 ral‘tt %ﬁ]c}ﬁu 1%?{30 I}{r{lucil)er(])hgm o urr?rh methods CPf

identifging Baltget]ﬁcﬂ}d&cle&[d%/ﬁﬂ(aﬂﬁoﬁ tlEsobirfodENITh ﬁlﬂhcﬁgéﬁ)so ddthdgan mtﬁ@tlon human
genes %é&gag‘?td.’ W1¥ cf egse% ?ngdg%src]){:d;eysg ?etnlet?c%l ! {enlog‘ ‘flf;(? org%msms (?%%s) biwarfare
agentspwteymargz Iaﬁpﬂicatebas iand agma]ntcpdﬂepplicmtlcms prgsentie relsaspaeihqu ovrd as the
polymerase d}%&al% I %gtkolﬂ(zﬁ Eﬁ % %52{1&3&: [éﬂglglg(?s-l e@n@ Qﬁll?& epcersonnel
and spedlalizbtbequﬂm@&t Apoérylmlbl Tb@b llsd:‘@realt need fgrequenceat ap ecmnbmn;al methods
e [ at f.C

of detenP?n 1c{e1‘1tltac'F1t(1)061e ar%cc{iy quamgD tgpaw’]n ()Cij%argel? polp{m%cﬁeogdesegglﬁ %gleﬁtn)a Alets this and
ommnabkence of a target polynucleotlde/nuclelc aci d anal og

hybrid, are conbined to produce a n1xture The rate

of change in the SAMMARY ¢ : P¥ dye in the

mxture is conpared to a ref erence val ue

[0004]C h arﬂ%heez{sg?c‘c'i 'tﬁ e}ﬂgseﬁthx?veﬁ%qelgtfef &h@é?lg)%s k4 dgtgﬁmg B{elp‘fe@éné:e or amount

inasim m Xt ur
ofa tat@qmvrlwnadmndt: inoff saalptea lyefurthes] aym:gb b@amﬂd@/lml@dee the fedlovehg steps:
anal og hybrid to determne a relative rate of change
[0005] n tAaudype dcidinaloe debings 2 tiget nuelkigtapid sequence obihe trgehprlynucleotide
ina se ﬁlant:@%)eaﬂé fn&ﬂle %@P@fetfgr Wi Eratd bR tge " aﬁtoHﬁceal ﬂ)l%perty is different

) orrelated w t presence or anoun

in the gigesnpe 4nd @bseagepé e tq@gﬂt yﬁw%e‘@deé@clm agid gpale kybrid,[agEgipined to

produ(!erh rﬁ&{ﬁ}é" Gfhe ?a?ep@lfcﬁqang@ i MRL Gﬂféal' p?&ﬂeﬂg 66tht Hﬁe ih @lelnBYLRGs compared to a
peptide nucleic acid (PNA)" that ~ binds a target

referem o'pl@¢ ehapeieristive thenwe offﬁlangqen thg p@t&al preneyti @Ethe 8Yq ig @ simplar mixture

contalﬁ'mg & Wca@no%m ' ftz{rget B&%\fsfeoﬁ%cl@lc agM%nII% hﬂ’fhﬂ gﬁe‘eﬁﬁme a relative

change in an optical property is different in
rate of dhangg rlre‘@@ pRtEalaepcels Ekrelatife rafe of ghaggs in the optical property of dye in the
mlxtmr%% é’o?ﬂclﬁ{e@ Q‘Ilﬂhq}%/d: é‘ééﬁ%@éﬂl&imt @fr the ﬁ@ﬁﬁé%&egﬂélyﬁﬁﬁ@ﬁgﬁn@& sample.

m xture. The rate of change in the optical ° property
[0006PT tRGnONE abgecd Qﬁlembatnulmgeslt& f@@ama% aebst &pﬁderrﬁltzﬁfc%&@@NA) that
val ue characteristic of the rate o change in
binds @ fprgetpHclejnr asisee gupnesrof tthﬁéara@i@oliywozfogﬁierﬁl|aai?quﬁﬁl%@tsnﬁcg"lc manner, and a
d f?%fcﬁ't}fél 18 o P hk AR arP SRR bor P Ertyfis lifTea @t iR 200/ (Mab%an £
e Fo R o, T g, e yngjf:dibergtallsdeePl\lAm e woe
targeta@bf@%c}ﬁome/l’é% Bybaid; e coratigedde Profuch @émﬂﬁret Hae @fﬁqf hgnge in the optical

propeiRy ORES dy¥ in fﬁ@ ﬁm&&le?ﬁ doMBaredl Bt EreRfensh@NBRhirkctdrREc #kd 6Rof change in

prop er%é, éﬁ% in the mxture is correlated with the
the opBFaé S8R i/ Sigflar mixture containing a known amount of a target



the specified target polynucleotide in a sanple.
[0007] In other aspects, the nucleic acid anal og may
W(beooalolnsked nucleic acid (LNA), threose nucleCTUSOH016118
%% or netal |inked nucleic acid. [0008] The rate
polynuelfeo SRYeiPAd taeteping e atlatiye speeficanse i e orfigel RigppripeThe relative

rate of ‘%Jn%@flﬁflg optiBal E)l:b%eﬁr &IKY HeheRtkraRIERGR P itRhE BfeS&ke or amount of
nucl eotide/ nucl ei ¢ acid anal og hybrid and when the

the quenﬁzg @r&e‘f padyyelgotidgana soimle-a  1ight stinmulus. [ ooog] The
le may be a tissue, collection of cells, ce
[0007]| y s 6{11 gthermpqc*s, té@mlgy&ﬂlcyq%ﬁca[né]@g mge be g lockegdayelsic é@d (LNA) threose
nuclei® AR G&frﬂe%lmlééﬂ hitdeic &3Yi ronment al sanpl e,
i ndustrial sanple, nedical sanple, food sanple,

[ooos]ag r '1% kdtdibhar@ rﬁpdh@ optiéﬁltp%ﬂeﬁﬁ st/th§ @;ra%ae_, beASFFePenk invtﬁeﬁsreéehce and

wat er s%gg soi | air sanple ampl e
absencs§§@@rgﬁt RAYIRFlEGH Bd%?qﬂ%@@logwﬁd ang Whé%ﬂi*ﬁ prinitre is provided with a

light s@a9@¢i ated with agro-warfare agent. [0010] In one
aspect, the target pol ynucl eotide maybe DNA. In sone

[0009]Var iBkisRRSe mb Be 5%&%@&&%}6@&&&6@ uﬂ@ce JPRMAeEp alecﬁﬂg or
fromtotal | ul ar nucl ear DNA, m tochaon

isolatepRpAYTcI B K ewwmeeﬁi' SIS BSFSTENE RN mfical Sa@\]lﬂz food sample,
agrlculﬁltrélssﬂihﬂe RRrinay Ednﬁﬂ@ b@fb 11%ck@:ﬁh1§]@ RvAFB: SardtPMAs0il sample, air sample,

epigenetic. DNA _ in vitro 9 chinmeric
samplmma[tqugﬁx]blq Farkdie Re5RY Ora?@@gtgssoflﬁ@ fvg‘[}lg%f)-warfare agent

pol ynucl eoti de nma In so I ations, RNA
[0010]qy "I GBE 35BtChi e g%/trPBﬁ’f‘P‘il?S’b‘Q%WﬁY b i‘l&ﬁ%ﬂ)ﬁ ‘:‘?E% ﬁt‘ié?rget
polynudNBiide YAk oblaimad b totiANA1[4r RN, nudédfﬂm‘eﬂd mifeblifndial DNA, ribosomal

., mcro RNA, _SiRNA artj cal or _.chi ner
DNA, %f@?stﬁc{%‘\’toawﬁw% E@ﬁfﬂ@ i WC&E@% SRIBTOATH e‘éﬁére@meneﬁc
DNA, &Wifé gaplifeliDNA) opeigmeidiodAent, the organi sm may be a
human. | n anot her enbodi nent, the organi smmy be a

[0011]pat Nagedher hipear, theltakdeepolymibbaitic iR be RNAe Th sdnetariations, the RNA may

ol ynucl. eot i from a
be oot 0 Rt ol R % e MR G, Riee R vmogay, prmored
RNA, $iﬂﬂlRN/A,r, @S RYA, HRMAesifical KICA LidehiBade RNas ant hr aci s,
Clostridiumbotulinum Brucellae, Vibrio cholera,

[0012]C| OSI‘Heitﬁigﬂmib]pﬁ\[cﬁd‘o'ti@ﬁ@ beEbﬂirﬁd‘ﬁiomLaﬁ,org\{ﬁﬁmi it (aleﬁﬁﬁbch&ent the
| a, burn

ti :
orgaR AT Pt LB o (2010 U e BB DGR ogTY 8 Riher
embodifaéht; 3:]‘16 fﬂ‘@t poligeedidaeiagl baﬁarh@@atﬁagenmc}parat\iimk [bgcterium, or fungus.

ary to.the t et.n ic.acid seq .
Non-hmﬂ{l‘%,eﬁgrpl? (ffﬁucthtvﬁlélseﬁ Gléﬁag% a g‘xgrg g Cél ug ézn rﬁa afzsbéﬁ)strzgzgfnlbﬁtuhnum,
Br. ucelMHT’Eﬂb&mélMZaﬁ VClhgriditve peigitinpes, Bhole veus Yasinid pmm@rm@la burnetii,
0014 nucl ei ¢ _aci d, anal o
SmallyBts e 6T abrdf B, el afafdbthebitl pay
[0013€a0 u{“l%azn%clgllé %%18 Iarcl:alc%cnlqay be %L%ally corﬁlp?e%%ng?/ 10 nhee}argé{rn{laglc a({ld sequence.
Alternd@veiy) tHeabdeiaadidl alpdrgesayiba ekagtiy tdmpl¢ridiiany toThetargetoiueles acid sequence.

acid anal og or target polynucl eotide may be
[0014] nmoBie nugled acid avalegyhaychbesdast thatl ebout 4 nuptdii dcidmsdsdmiengtly and/or less
i . i nt )
than aEcl%ct) ?JII ﬁ.lcgeﬁ%a%ﬂ{ b%geg{argl\%g h. fI]l %e‘i‘ z%ﬂltl?lﬁ g%r}l\lllgiglic g?l \g‘ﬁa%bt rﬁag also be
about hghodgicacathagesamkhgly nay be covalently linked to

bi oti n. In.stjll a further variation, _non-povalent.
[0015] nt eFlzotucloln anxéynéé@ Q@rtergal polyedsieandd rbayday inmobkitizastdn@rsolid substrate.

oS YT RS VR, B A BB LA PO R, 1o
furthep OB 1t 81O UB2D A1 D8 1 @lenfi e t iotan. Fptlindirther variaion,
non- c@ﬁféﬁﬁhterag%gg%eqe all 8& eg(%%/@t?:{b@&y ﬂye%gtlg?( Q‘lellﬁf%;l 81(%%%9?; &ecarget

es are a 11;% hiacar ocyanine 10
polynuxﬂeogde masealmhetcmaémﬂrz hesled iph¢ sodid sddirale, and 3', 3' -
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di ethylthiatricarbocyani ne i odide. [0017] The dye may
have a higher rate of change in the optical property

w0 poosloe71pr esence of nucleic acid anal og/t ar gePCT/US2004/016118
pol ynucl eotide hybrid than in the absence of a nucleic

l0016lac i dn afatherpspest drerdye el oy pitied &6t Expanmigpiof pygnine dyes are a 3',3'-

dlethyﬂlﬁc%fbearahﬁﬁ@loﬁldetﬁ e cﬁléﬂ@ylﬂﬁ)hc%&%aﬁné BURL, 2h@tg of change
he “optical property in thé presence of nucleic

dwﬂWE@ﬂEWﬁMﬁY%@ﬁﬂﬁk t pol ynucl eotide hybrid than in the
absence of a nucleic acid: anal og/target
[0017]po| y'Jﬁt@ dyemey ke hi}{g}lerdate Pf)@iwe llTH)é optiga r@yert@rhraﬁ]g grepegce of nucleic
acid aftal/ 1Bt 6B hudioRREKbYd Blan ttBe £3661cEBYa hete%%erattmeg%gey
measuring an optical operty of the dye. npl es of
polyn@t?ettdedvbmd: a‘f\“ﬁﬁftaém@}’atthf‘e‘g'e Y hete lawgartp & nge in the optical property in
the prdstrd@ bERERRGEI and1&Fafet @%ﬁele&{de GRS hdih BRI6RAGSF a FiiGeic acid
optical property nmay be determ ned at one or nore
mmkeﬁmﬁeeownweeméqhx idanot her aspect, the optical property
dye is neasured at nulti P mes. In a further
l00181as D e’@te ratg plechappeiin e opficglapReyty ok hﬁé)éi-’slt]‘tye’%? dgtermgingd gnegsuring an

opucatjp b@ﬁt@@}e [z B ﬁl@yéﬂshﬁ{opﬁ&@%fbbertléshﬁclhc[&\é%é&lba%’e ifiSorescence,
|rece to a net etectlng an organtsmin a

reﬂece@ﬁmr@hwluaéteé@pten of be RRICA} REQRSHY @1y pe étttmﬂedat ong of BPrFtmes.
ﬁ | ynucl eotide in the sanple wherein the resence or
[0019F, o A 0Qfher thscty the @@tcalgtsmfﬁtﬁ ef Befysdemeeputse pf mglple fwes. Ina further
aspect%@&%ﬁﬂ%r@feﬁ?ﬁﬁ%ﬁhr&fatbEﬁgl@ﬁlg@n| sm [0021] In a
further aspect, the invention is directed to a nethod

[0020pf d@ta@GtHeNgpect,GhifGenfibn RIGGESHIIBE ndethod af &wmhgeanbygamsm ina
det;ctlng the presence or anp

unt of a.tar
sampIg Y SHIGGHPEIBE PRIRED S OT AR 2 P PYBF RO 1%5 PRl Eergp the
presen@éBiiMouf of te@ark@ paghucRRliyidEliEed thélpresedl@ddriafo@® of the organism.
presence or anount of the class of organism [0022]
[0021] n alﬁatfhlﬁfer appeahe intdi€on R\IGEdT0 a Imi:thdtl beddteRting Oclfss of organisms in

etect| ng a strain of
» smE ey (EpEepRed Enbrtsy b Butt eoton et T pidpl S upegep te
preserfa® biydmihe D ted gét Iibolyhl&lébﬁmﬁa)tlf\é@ﬁé Blefentd @ amdti@HE e €lagof
amount of the target polynucleotide identifies the
‘“gmﬁWesence or amount of the strain. [0023] In a further
spect he |nv t|o

10022 0 F et asistn G raTey AP it R PR EROF A o rsanim

ina sdﬁrﬁaﬁé{ﬂy&ieﬁytlr@eheetﬁésieﬁ@ dr hlﬁmpit efehget otynastadtidé incthe sandpkel ghdrein the
ucIe

presr R RO oLt B g eﬁ?ﬁ?ﬁﬁ%ﬁ@%r@fe@fe&&%@e LR[St
or a t Ca

res t of

[0023@r ga gﬁ;;thef 6.}5)%3 er’ﬁée“SP’ég%}]r?&?(ﬁ 0 & Jpe hé)n o?geq%cleln%a genetically modified
organdmr(GMCedn ] sm@ldmztdemdnrrgfthejmbsemtel on gmbth}t ofr exgenoéynoéledide in the
sampl& wh ﬁb‘t}ﬁ? grte%:%ce ¥ gmau L(J)!t:J hF %aﬁ%e?ggolgt}eéc gotl V\% IP 1c5 t]?eir f{gs%gce or amount of
the gepetiesignoalified organizont  of the t ar get polynucleotlde

identifies the disease state. [0025] The present
[0024] nv efiltd poesentsnahism iglilsediteetdd too racthet dideteading detpeesticagl a disease
state 1rCti a tsutgt{c?t?]yeé]e‘t"eﬁtm%thg § g%‘(t:lée cgra}@% %%Jta %ggre gol ét?lggejt{d%f:&hepéfn the presence or
amouny®if tha trrgat polydeleodeadaitifiest thedisgaseatgnce or anount of the

target polynucleotide identifies the genetic
[0025Y ar i Ehd werent[iDERGIN it Asediteied to anphet of dethaing thegeestnce of genetic

- . ) , :

variat 05 Y@Q&%%P%ﬂgélg%’bﬁn%hﬁee&es‘eﬁ bedf %rggtlé’tlhgfga t%{é@t}#&&eo%?e HnBRR the
presericg pgetloupmfylmmgetmplydecleqmgdemtﬂies the sermtigeariahere| ei ¢ aci d

is a 3 WD 2005/017181 PCT/ US2004/016118 ri bonucl eic
[0026hci din(aprpihgT, aspaat theimeasait mvention py ditsetpd o dotectingoufgtiopof 2 kst by a
patho%%gigﬁ% kbégléﬁ% ogt?c o'f g @d@ée‘t Bélﬁﬁclebﬁe%ﬂér&ﬂ t}faftaréert' Qucleic acid is a

e pat o en.
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[0027] In another aspect, the invention is directed to
a nethod of detecting a single nucleotide
w@odogoriphi sm (SNP) in a sanple by detecting tPer/US2004/016118
presence or anount of a target polynucleotide in the
ribonudgigrptie (RN presi iherdiethp preseapc @ agounimd thettargdt pelireucieatidpatentifies

fectiRPdARUGLERL S gt i fies the presence or amount of
nfect t he SNP. OO ogn anot her aspect, the invention is

[0027]dl r %51%1% Qsp@ct rfﬁé BchmQIfl 1s‘él§t‘:§&ittb B hethod %F&’éécﬁn§§§]h’£@ﬁﬁleonde

by detecting the presence or anpunt of

POlmerahlg’el(Sl}%l iy WMM dgteciing the@resspgepsi amoyif ef efarget mévnucleotlde in the

samplep Wé@ﬁ(ﬂ% PesetIRH Rhowt oﬁtﬂ@taltg@tr &%u@éﬂhﬁ@ HehGRb 't}ﬁl%resence or amount of

dentifies the presence or anount of the genetic

theSN@equence [0029] In another aspect, the invention is
directed to a nethod of detecting an in vitro

[0028]a p | I prpadler aspeeiibmeentian & dgacﬁ?q ta apiethed pEdatectpg ¢ graetic sequence in a

sampl%y%ﬁ:@ﬁ% R pI@%H&rHr afbuf of @ﬁ%ﬁpoﬁ%héﬂ%ﬁ!&: gohd Q‘ﬁlp'len whd}€in the

wherei n the presence or anount of f ar get
presenmrwﬁ@emt@éth@ dpseqt gedpmvciepiads idanitigsthasmerercesr a@ﬁ‘ﬁlﬁ af the genetic
Seuakpe in vitro anplified sequence. [0030] In another
aspect, the invention is directed to a nethod of

[00291det & bhdigkr RGSE, RinkertbARIBSctEdto @ meBRAABE EotRYing St B Gt oMhplified
the presence or anmount of a target pol ynucl eotide in

sequench i asgmppledy dgiReingiths rrgsence gy %ﬁb@ adgreg ﬁelumcleefldﬁt ifébe sample,

wheret @cdRtseR@loy H&Ine o thel@rge R inhf b Ride IdaRMRE BRYREECO br amount of the in
ampunt of the base pair changes. [0031] The invention

vitro apglifigdsgdieniect ed to a met hod of detecting a target
polynucleotlde in two o etecting

[0030 e "Tp ZReffear agpsFty e EvERsR &éhrieﬁedawfa.m%hod@éﬁfﬁ?can%a?asapw fhapecs ma

sampl@ﬂ)}t &ta@fmg&hﬂbﬂeielncesdrhﬁloﬁiﬁ ¥f £Rrgetisolyidcldotide iibthe E&ﬁ@leﬁ kvierein the
acid analog}nnlecule and detectijng the targ

presenpRPAMPER S e deqt ROYNAC IR IS e Rifsere Cgé@amﬁ of e pasg pair
chang&. Mul ti -site device using a second nucleic acid anal og
nol ecule. In one variation, the nucleic acid analog

[0031)7D| ertéli@@ni@dngs AlE8ERLled Zathh@Rodaf A6kdtElg 8 thgd: pallfucledii® in two or
od i ncludes detectin

more %@P{}ﬁ@é@%ﬁm@ lth wgl%?t%,g\é\?%grré} sgDWrB é'ltt g ’rgn%g%lggf a multi-site device

using AfifsEiudRld a¢Rll afalod ﬁ@le&ﬂﬂ'@hcﬁé‘etd’éﬁ;}/g tbetaréeﬂmﬁiuhlkatm ifD#sedond sample at

a secoEé) ?@?’o{gglgfugsrlq%fdgsgc %%%ééfcggc? pﬁ&?cgaec{]d%ll n\g{ I%rc]) ecu e onea Ivasrgi’uon the

nucle@ ﬁﬂl(y MablgepiidcdRs ard iemlilized Bﬂy sdlﬂ&hbbﬁ:@teomﬁe BEthoDinudk détecting two

| e that includes a tar poI nuc eotldq one of

or mo%qr et ﬁ%p\é:ﬁeetlgecqe&uen% & %Vﬁé) g]f)rel Séta Felnilagw ¥/, the samples may be

immoinFEalog ABSHdIYstla®. 2 target nucl ei ¢ aci d sequence of the
target polynucl eotide, and one or nore dyes.

[003210pt | DiRaplrdsynt itvestiokiid alsediretiatlolite fon dseuting @ tadget olimadlevisde. The kit

ey 5y LA 0 DB ST R S50 08 B8 i i

analogd@plesst partalychapRinktarg fio atakpermiclele a0l stdien@$ iy t8ys bapaucleotide,

usi n 4 shows the. structural .
and onfty BEFHYER QRAPREET o5 e FsPaet s g et il pelibiay intude
instrustidheforligng e MO 2005/ 017181 PCT/ US2004/ 016118 [ 0035]
Figure 3 is a schematic representation of a |ight
acti vat ed PNABRIEEDESCSRIRTIONOBMHE DBAYSINGS gur e 4
depicts a light activated assay reaction. [0037]

[00331; guf'l uré 1% y}ﬁ tgg §ch£1g 1ct0if HGer 50 Bis'tg dsféay dsystem usm a PNA.

I acar ocyanl ne 1o ifon after
[0034] Figure 2 shows the structural difference between a DNA molecule and a sample PNA

molecule.



exposure to PNA and light stinulus for different
concentrations of target polynucleotide. [0038] Figure
WG 2@spiT8s t he percent change in PCT/US2004/016118
3, 3" -di ethylthiacarbocyani ne i odi de dye em ssion for
[0035]di f fleguend is Bivhenoticrepreseatetions a lighoG 0 atddi Fjifr-basd sseaysasten.
the percent change in 3,3 -diethylthiacarbocyani ne
[0036]i odiFamrehiepgisgriighhactivatedeastay seeafdne i n which different
wavel engt hs of |ight stinulus were used for

[0037]st i diguet § dapict] thOWo] canrsguf 3 adiehyliacaboeyneinpiedidedte emission after

soy
e

[0038]as S qﬁfgu?@@ §ép'idtsvth$ yerc\,@n{ dha Iy 3 @9d1Etﬁ§1EhleQMo ﬂ@ﬁﬁfd@ﬁye%ﬁssmn for
using”a m xed wavel ength [i'ght source. Each line
mﬁ@fmdﬂﬂépgﬂﬁﬁemg@rcent change in em ssion of the dye

after exposure to a light stimulus at varying DNA
[0039]c o ndgire Atgransees thepperc aneeinpy,3’-diethylthiacarbocyanine iodide emission in a

test sa&;ﬁ}grg;ﬂ- eV A dads o TigHt %lhgv&puseh)for-ghﬁulahon
CGGGAGGCCAGCAGTG 3

pol ynucl eoti de sequence was .
[0040]( SE@Ié’L& NEImparel et cEdngé‘aniyé ngﬁ% flaSsalnPI8 of DRR fffm GMO soy
whi ch™a 20% change in 3, 3"-diethylthiacarbocyani ne
Mﬁlﬂﬁé@w&euméﬂﬂ9§ﬂbn occurs at dlfferent tar get
pol ynucl eotide concentrations. 43] Figure 11
[0041]q e piEdguge P Aepigtastasienstivih b .vwag es A SPRATTos usinpp mied
Wavel&l%thm Ride. FAMPIRcHbt fhe p¥dédt RGeS RNEERINN F the @Fe er exposure to a

[ 0044] Figure 12 conpares the nt
gkt SRS SR BUEINA FORETFFOrS, B Itk SERYT A AEG DLy SR TAG-Lys
(SEQ RO E) TH3 palysabigoli@: wqithed wisig CPNAGHTAGGECRECABNS 3 SEQ ID NO:
t he absence of a deli wash background or in the
presence of deli wash background. [0045] Flgure 13

depicts addj tion of ures
004211 4 5 lbg%iﬁg%we tb%@ﬂ%%@%qhgﬁoéﬁ@?geéw Sl oty ine iodide
emissifh bdcars@ndifivenmeiret gblysuciedfidetos@ntr@fons. Of San‘pl es. [0047]
Fi gure 15 depicts immobilized reactions over tine
[0043US| MY giie UNHSpRISBY pddRat dhngR iPINA epfia{of in a MY DN gatideamples with
16 de icts n SRY detection. [0049] Figure 17
varying GpiC t?n5“§ tic representation of light activated,

surface | bilized d t ctlon of . nucl ei c
[0044]an al %‘é%re ?‘n'o BOEEICS e g B Gt OBtOV?:T%I’Ifeé? %1? schenes
diethyftRibcatot ya0thd Cadity m@lsziﬂ(}ﬂmdoﬁﬁinm@@/m ah®titheaDN4 iathabiosgnce of a deli

wash i H&Ew]e@ﬁf@%ﬁég}ﬁ%b% Uit ue, 5 W0

005/.017 04 52] F 20
[Omﬁﬁepﬁégge3ﬁéqﬁgwé%%ﬁgﬁn8$ﬁ§%f %? anceggigtlons of
[0046f’ ny I*Dll\llﬁes {4%0331)m}r)atrgl'{ﬁeeen%s1s1o%e ercatlgﬁl rgoaggn 3% (ﬂf‘f"e?entt w‘ﬁve‘ril gﬁs for a series

opti cal "property versus
of san(@M® positive soy. [0054] Figure 22 deplcts the effect
of different concentrations of tween20. [0055] Figure
[0047R3 dEipiretl§ d¢pies iperobdiztd ehrimgpeovertineissgi agmiveral bacteria PNA probe.
di fferent concentrations of tween20. [0056] Figure 24
[0048F onpEigers 16 derecdichunen SBYi detgciNA probes to a reaction
using LNA probes in a liquid
[0049] Figure 17 depicts a schematic representation of light activated, surface immobilized

detection of nucleic acid analogs.

[0050] Figures 18A-D depict different schemes for introducing polynucleotide/nucleic acid analog
hybrids.

[0051] Figure 19 depicts the effect of different wavelengths of light stimulus.



format with different concentrations of tween20.
[0057] Figure 25 depicts the percent change in
wepis®1sl usi ng PNAs versus LNAs. [0058] Fi gurBCR652004/016118
depicts the detection of hepatitis C virus using
l00521d| f f%gl@ﬁ 20 drmipiithe degegtion ofidiffesent mpqaentrafigynbioyiNfr e 27
icts the em ssion of different copies of plasna one
[0053]m n l}{l@ma?_l( %qplc@gbq)geme@t ghange|in @ﬁllcalgagngﬁy Vegsus [t}@@ggl})er of genomes of
GMO bbb 8028 depicts the percent change in em ssion using
acteria and nucleic acid analogs that are either HCV
r bacterjal speC|f|c [ 0061] Fl%yre 29 depicts the

[0054£er cagre Ehdimid thefi %f§if€?i‘1en&%qnﬁ ghe of {Ee18i ¢ aci d

005SPET A BEp LAsSoR M%%ﬁé?a%@aq%%rﬁw%?% R GoisaiceRgsons of veen20.

resent |nvent|on provi des_net hods, conpositiaqns, and

0056 ¢ Ay 2Ly 3t ARPAE R IALHBAEPRENA PIORSP {PATEIHER YR [N PrResdn 2 liquid
format Wiftg@ HerB Cb@eftralich<bf $RQHENCE Uusi ng nucleic acid

anal ogs. 1. General Techni ques [0063] The practice of
[0057F he WEEsehlepictibnpdrént GafHeQy Smistitd &5 POIARGEMISIENAS.

i ndi cated, conventional techniques of nolecul ar
[0058pi Ol Kigyte 06 Bplictcthé\@etdcacrosihcpaint Ctvaahisirgiedrent quantities of viral RNA.

m crobi ol ogy, cell biology, biochem stry, inmunol ogy,
[0059]pr ot Eipure RY deplidtCifie eraindon i sl fesqne ciplied ELIPyMa onb hirdutedf@er exposure to
11htJ%1$'n the skill of the art. Such techni ques are
BOt SERp1"Si ned fuIIy inthe literature, such as, Mol ecul ar
[0060](ejt Or&;‘. ng'e %és ?a ]faje? ptr ?hfla\l]/lggréﬁg sgllarﬁﬁsgnsgs gé:t%%ﬁon dgx El\elc ac1<9 analogs
ﬂmtmﬁkder@VkAbmmabbﬂmMﬁay Manual , second edition

(Sanbrook et al., 1989) Cold Spring Har bor Press;
[006110 i giopwre R2 ddpiatethe Byrenhesigs if MhidsioGasitg, shartinycleicdB#)analogs or short

| ar Bi ol ogy, Humana Press; Cel
HUdmggagggﬁgggW@%% ggatory Not ebook (J. E. CE||IS ed.,

1998) Acade S |
Fr eshney, egﬁgzg¥§ & LA IBNId Ti ssue
Culture (J.P. WMather and P. E. Roberts, 1998) Pl enum

[0062Pr esEhe pGeskit invaniibn Providee mebdsuewpokitibraad osay Pstonetdudedecting a

ey ds.
polymg_cg% g’p%/ lvfﬁg a‘!z{;\%t g?l%% %}1& uen@!{%%r% g’glel:éﬁ I?]ll%a)llo g ogy

( , I'nc.); Handbook of Experi nental
L Q&ﬁ@% &mﬁd%%%l Weir and C.C. Blackwell, eds.); Gene

[0063 I an@l{e%rrac}{gé:&.qﬁecprés@ﬁt 1111\@%' e'rr@[by%ie% c(tﬂe'rMse 1nMc£tls(? 'Z:or@@ﬁ’tlonal

, Current” Protocols in
technlpwﬁs @E@plggulg,b@glw)(lnelpdlm reppmakitaat teghnigyes), m@gg)lology,lcgg Piology,

blochéFr)ﬁlgtlr}“ HHhifishofeh - 688 Mrstids @ 'ﬂ%@s %Mrola tp; QA arAhin M@%kﬂl of the art.

ner ase ain Reaction, 6 WO 2005/01718
Such ‘P@W%%@ﬁwp@lf@i figlyap the ligggpgure, sm@w) Molegwlar&rigningy of bctb@r@ow

ManubMthl-Ae8B (‘S%br@gk &al. %b@)m &rind |Harbo?ﬁ1%ssr MbReHar Cl@iﬂﬁig A
Short Protocols in | ecul ar Bi ol VV Sons,

Labor&tggg\)lanualk seceyid egiiiop ﬁSag}bg)o k gtads b‘,{ﬁ%\@@g Sﬁ@@%ﬁqugq;fress Ollgonucleotlde

SynthEs@sf(Mﬁ@ﬁﬁ ddn 1§§31§'Meth&‘i§‘iﬂ M@feyular@a&ageﬁqﬁm Pr@s@ %@qysﬁgy A
O | I’]gIf conmmer ci al bg/géaval abl e assay and

Laborptelgd\@ﬁqbg 9 Fﬁ Egllip, yzd ) Aeadgmis Peesp: d@n@@alt(@:ll Culture (R.I. Freshney, ed.,

1987)“@&&%@9&&&6 een ded Tinad cRmet g@omﬁwm&@ %Bsrfsvw B6) m{u%ﬂpress Cell
Definitions [0064] The term “tar nuci ei ¢ a

1.
and Tigg§ foHes  Layeroralosedpiss @ Doyls, BB i S@néa @ I\Eévaué:%ewi‘ 8)J.
Wlleydﬁgl SSﬁSeﬂethb@ﬁ if Qnéyﬂ%ldﬁ? UQ&@&mc PRIAD )t H%o&m‘ E@ﬁe‘iﬁﬁéntal

i nventio or part of the targ

Immumlegye(PcM ‘é(&ar an%%&u%}%é@?v%iﬂs Bn Geae e 57153 Ma@eiaaan Cells (J.M.
Miller3Rahop. CisE5] 2980Y CRpaH PREQ oBREMoldeSlal Wiblo Ly iF2aL A@fbel et al., eds.,

The
1987 including supplements through May 1, 2004); PCR: The Polymerase Chain Reaction, (Mullis et



target nucleic acid sequence may be of any |ength, but
is typically less than 1 Kb in length, Iess than 500
wha®wses1iiel | engt h, | ess than 24 bases in | engt hPCDUS1084616118
than 12 bases in length. In a further enbodi nent, the _
al., edst, 4 PRfr Curtsat Riplecalindmawprlesyd& Ecoligar et pd, eds:21991 ) angphogtdrotocols in
Molec@ﬁ%élog}n(v{ﬁ?égglh@ Soﬂsnl 9@9;1 & oﬁpm&gdr%@&ﬁ@ra&@ Bereih @fr Qa%rencc in their
nucl ei ¢ acid can be at least 4, at [east b5, ast
entiretys, Fugthenmozes propeduges epplawing gommgrciplbpaspilaple aggay |k§=a§1d rmentatyplcaﬂy
are uséd%@&)'fdn%to nﬁhui‘a@c@@i deh%cd ﬁ%toh(ﬁ@é’hes; BtherdliselgRel 18, at
| east | east , | east 30, at least 35, at
IL |ﬁé§hﬂ&% at | east 45 or at |east 50 bases in
ength. The target nucleic acid sequence of the

[0064]' NV erfte k@R BBkt i URR se@feﬁéee lgBheCMY kT8 s REANBRE AR Rce detected
non- codi ng sequences % fﬁgulatory sequences
CIREY

using thymeisprds; cagppeyitions @%@]saw oipwiens CMberaT ef the Ergst gucleic

acid segfenBe RO VHBHE 2 LR Qid DRL SRld-ME By MquaRy sﬂe@lﬁg h%rldlzatlon The
ei t her ~ deoxyri bonucl eoti des or rlﬁonuc | eotid

target @ﬁ&pe@ggﬂ SEHEREEFRAY bﬂqgarfydpqw\qgs typisallyderss fhepil lKrbﬁ@ 1ength less than 500

bases 8 X281 RS th@l240adey BUel 80 b Q@%anal 2%@&@ ifQEngle N8 a firB @& Modiment,
exons, |ntrons nmesse t ransfer

the targgt B%%wld spmncer Gag 8§ WTE% 146@\}1& aceé é‘blﬁ‘fﬁﬂh a[ﬁlother err%%ments the

target ﬂ@leymszi ARbé f8&st D Bﬁ%ﬁ‘? fat 1@@& ¥ AuRh@ Ot at de@ﬁ 8 a@ leasi §teast 10, at
nucl eic acid mer s,

lified
least lémleagg\l/pl}(ﬂt &?Pﬁﬁ &9, éblle?sa é8 ﬁﬁlﬁaS&%q’i laglpzﬁ,t Mt %ep%ao at east 35 at least 40, at

least 4B h€1edst StESasesSh hgtRSTHE Y natied abild 6dqaeick deHe Rehtion may include
nucl eot i de anal ogs. The sequence of nucl eoti des nay

protenb@d}nﬁtswwawown HennrarEetsi(ee %ﬁﬂﬁﬁéﬁq@nceﬁ\ introns, etc).
pol ynucl eqt i de e further nodifie fore
10065)501 Hhe P! Wcﬁgﬁfﬁi refe oy RODREEG R HEROS o %@F@% cither

deoxySEURREIERMES or FBEnudRbIRY Gt RIdgE thefBY T8e ﬂiﬂlowﬂ;@'@fd roh&ighiting examples

regi on. of a | onger_ pol ynucl eoti de. 006
of polypElEoHieS 3 SFAA ST SEPHEH: Fare ot yﬁiﬂﬂ@%ﬁ%&rwﬁa RNA,
nbosoﬁlalatNA nﬂiouﬁﬁs% @N@rrg@tnbﬂlumlpelyﬁucl@ﬁﬂ& ERgUeNSeynuflB8RI¢], plasmids,

e term" n cleic ac i ncl ydes, any nucl ei.c
Vectvraeilﬂelaﬁﬂa%r@ HaRFRGS a?fg r@tﬁ%ﬁﬁg@ pdynuplgofide qray captain mpdified
nucled@d@&NEURR as ﬁlétmtad fRleoRdde Qlﬂﬁrhﬁﬁotldé)éhﬂﬁgsn &he @qudht@éf ducleotides may

and/gh%haV|n e or nore ces in

be inteEHBEH ROR TS E SRR oA R BB S BROSHORE Begifie efre or after

polm&ﬁzaﬂo@%hb@B%Mﬁ@atlon Wikhol 188elin@i€dnthoadh| THgolyiniidéotidemay be an
.$gt arqﬁngt q % peptlde nucl ei c acids (PNAs),
amplifjed (gl 9f@ WE?%P‘%E?HﬁlfL such as disclosed in

Trends .in Blote hno 21.74-81, 2 y t al
100661, o1 Bieceri g B epries %%}F%ﬂP&‘%‘B? rtids Tal Bffodes ® ShEet nuctei
acid s@édee.aqui none-nodi fied (as disclosed in Yamana et a

2003), threose nucleic acids (TNAs) such as those
[0067di sclieseth innclﬁh agidiinablp” Alcludeshay hinddic adid dnhleg Asmeiig @@ r more bases

25.. 856 OO and
et o BromB P R GBS e PO st g ormore

dlffcrd‘nt:lfﬁsl ek ph(ﬁphodlbose of arl IBNAbacldbmfbl au dbrsphmlyomyubdse bfa BNAdackbone.

“Nuclegc ?ﬂe o‘_gs 18cr‘1\é<§]eh%u are ené)n Hfl eeE)i: t‘gg’g@ % nuc 1('? gctu?sﬁpﬁ%bb%nked nucleic
acids @M); gieh ds dilofedWDTRAASH (Bl&dc&ﬂol&@'lﬂl tEZﬂ OZD'OG,]IﬁétélSmked nucleic acids,
modlftég Fglynuc%otlées tmhcﬂ ai an aliira Won&: moﬁ‘{ﬁeg (as dlsﬁlosed in Yar?zﬁlg fi{ al, 2003), threose

am no- I ne unl SucC
nuclelb hafdst (ANASNSch :tshhxtse dtslﬂpncd ireChaput eFalg unend of Ke dingideunethemical

s Ay, i o
[00682 g'%h %%% “pgptf;l? é cgeggamc? %El%g’z Tclﬁ%e‘é%%ﬁég? adid BB BodM3vhich the

deoxyﬁbabi phabpimte bekldopaied angc]amdmpyms heeulieplecdddy e synthayic peptide-like
attached by any coval ent |inkage, including, for
exanpl e, nethyl ene carbonyl |inkages. As used herein,
PNA nol ecul es can have addifional atons between the
PNA backbone and nucl eobase. These anal ogs i ncl ude,
for exanple D- IyS|ne chalns cyclic structures such

o ey o



i ncludi ng PNA nol ecul es described in U S Patent No.
6,403,763, U. S. Patent Application No. US
wQe®3/00m8L699, and U.S. Patent Application No.PUSUS2004/016118
2003/ 0157500. The PNA backbone may include o
backbogw rstuidingt foveremple, eframine-othxl)-lycinpnifseyeh the WBbek Bwiieions, that
|
deplcteﬁ g%{%? (’Nfgﬁérﬁggl H@ﬁfg 48 éﬁg§&gcl&9& a8 P%@ngN(l)éTB %@@61 6,357,163;

such as t I scl osed, for exa

6,107,400:5. TPAY e R330,6,47086 83 6225, 90 A4 HERSH Higoo- 1B iG330; 5,719.262;
5,714, 3%'?' g ’?1'9 2%?%1?8 a145 H%h THe Ll;r)in% Bihd @nnﬁ&ﬂé S rﬁa{}doe attached by any covalent

“cthi'ral ‘cent ers, n atom substitutions in the
llnkag@mu@ag,ubm@npl[e OTEolenT hesbeny} linkagesu & ased haigingPNA molecules can have

addltloﬁ‘ﬂ ﬁogg ’lb&Ql]eéﬁgﬁHé:i’I@Rtbh&g y a?{i gtgcleo@&g TRRL Xrﬁw‘gls ﬁl@fu’dg @b example, D-

el Cc acl anal 0og are synonynous and ref er
lysine cth@ma opielisiserauresciueh zervatloppntanelonuTylidied rése.iad/ongieal ybsgiddents,

ncludlh%ﬂ%k n%f?&n © C?e%crfb@@ﬁf 'SC P . 'N%r 6 4(530)%§OGJ STHRerd ﬁ'ﬁ)ﬂ'ﬁ’satlon No. US

eoti de g nucl eoti de/ PNA
2003/0p826P9, dﬁd HrSeP@Wﬁ émyhm@@l Nﬁar‘rHS %@W@i 7@@3/ aTENANA fepkbone may include

substlnﬂghymg FQSHSthhQ éah(lc;l%!)&?go 'enPIQA§$1g§fJ§1@ﬁ§e 1%93&3 Eds&i nucleic acid

enent ary I's neant that the

mlmwquﬁgw%é/ISax pugh asef@ow@esplem fae ﬁwmh:amdbs rReteathie-@- 7|Qé§33 taﬁ’éls having
unusua®Biidal <§e¥te¥s%ugf a@% AV RUEHSRE hlgagﬁchllrgl c%nt@l@sa%d §Q§P§uﬁét§ut10ns in the

manner. The nucleic acid anal og nol ecul e may be
PNAbg%hmﬁeS|zed to bind a target polynucleotlde such as a
full-1ength pol ynucl eoti de strand (Part t her eof

[00691A n(Fée ésriss Guplaic ania Pereerol B elpeside iy &n @BWBF%??EH?/ gpgjeic acid

analog'ﬁ?yrld'}%}/eesyﬁﬁﬁmgﬁs B GerSh B EeidRASErRRE %nd“;%o?ﬂﬁ&l@&% hybridized in a
ditions, and/or deletions, but is st capabl e of

Sﬁwﬂ%¢ﬁﬁwﬁgﬁﬁw@ftarget polynucleotlde under the sel ected
bridi zati on conditions. In one enbadine

(00701 P HERE Sy S EIAE A R G geonaR B orid” are synonymous
and refé\a&)%qjNAgdd%lyﬁﬁ'le-Etl@é hyBriblzéd aGedabnce lspecaicibnhder

nbodi nent, conpl enmentary sequences nmay hybridize

[007 I]t h r %9'301'591@19&&@‘9 Nit Ras@niIRdt ileRGgRAMRRA nlidkEe #iCArRI08 molecule has
anal og and. pol ynucl eot.i de nucleobases

the abﬂl@/%aé’tnfi}?OW%‘?Fé it paye-snepifip aprennhepgleicerd shalog blecife may be

synthe§1ké&1gb 8mak E@%@ £8lydRb@icCsudE heh ANAMRG poRhaedsidesthas 01t dyart thereof.
lity a target nuclejc aC|d sequence ?
Al PO TR A Tt ROSPIERTTE | B & R 1 Biple base pair

mlsmamlese &dditeonk, and6it deRKSG! but isBITRARPR BE Bihding e Bargedp@Piucleotide under
nucleotide if there i si ngl e_base

the Selﬁ‘i@%ﬁ’b@@fz%’@? fdioph & W@P@P%@@r @HE’FFE}CBB a%@lep?f“é may hybridize

through r Beh-erk YA]-[ICdr ot |aﬁ’d§C d) 0 @Fﬁﬁtﬂﬂfﬁ%nb@dlﬂibntf @hplenfeffaBl Bquences may

St (5 S 2 proneTi ol g comed Lon el

nuclechpR€i fic rate constant. A rate nay be determ ned by
maki ng nmeasurenents over a period of tine. A rate nmay

[0072p€ d@EeiidiedohyleR@kiriUit NBRaMRIERBigledeiaiedhintde yd analog

o T e L e BP0 e B AR e
acid a@‘log&n&l&fﬂ&ﬂﬁdtbxacﬁ? Eompl@fienbyy Wakirpe pﬁEﬂlﬁ:llHoﬁmlﬁ t}ﬁreat a single base

th | tf t t. fi
pai mm@%@ﬁ%%%hw}ees%%‘?@oa&f%r B BBt R 2 e may

[007 3f e.g eéergﬁ g% éregergl%g e? é‘g%lgaet 09 ApTeRg ual I %Eén\é%eom 1orr1 or cbompound) A rate
may bel @éseriad metén'hbwf@ @pﬂhﬁ?clrditg c@sqamoaeatté ;naxabe deoamrpongd ty tnakmg
reference va e t hods 0074 .
L R
measm&nfzraome&ﬁff@mme @olintsdn 4 preceasatee., beforeand bfiera specdfesssulus,

add1t1%cé’(r a%k%‘é%l\égt %]@yor bé/ ma%{( élgfme?a re%ﬁ)é!ts.n?feast @hraeg ?t 1éa|§{3fo§1 ggr at ?efast five,

of another process) or qualitative (e.g. conparing
nmeasured rate constants of tgo



processes). [0075] As used herein, the term "dye"
refers to a conpound that has a neasurabl e optical
w@e@settigl or that may be converted to a conmpoReUB2DH016118
_ a nmeasurabl e optical property. Measurable optical
timepgiy phFals B Gerfepigeed ingypantigtive foualitptiertams (o aghyege is "fast” or
"slow'§ S REDALIAR delelMRIBR CBRG Singla Sk dpeRy &NGMpo@Ado a reference value, or by
chem | um nescence. The dye may exhi bit the optical
other Bitlpsler t y under certain conditions, such as binding a
pol ynucl eoti de/ nucl ei ¢ aci d apal og hybrid, or failing
[0074) o phstgedherdn Ve el e crirsde Herde ahrae sepeess yeippaged to the rate
of anofH@Of6dess. A FO1EBR rRNATM bed BhRkEnateqe.2NhERR JrRAS proess may be “faster” or

.. Iibonucl ease resistant due to the encapsidation of
slowgr'fyamin 14t of|3aRth e PraspI A clUpliteft e (5 compgring msasuradagtpreonsignts of two
proceskddy.t her described, for exanple, in U S Pat. Nos.
6, 399, 307; 6,214.982; 5,939, 262; 5,919, 625; and
[007519, 67Ash’dd hedr&) (e terniNQ e’ SIRRE th b Gorffuhd Bt 1O b YREGBRIIpEA]T property
as used herein refers to non-target pol ynucl eotide )
or that Faavebe GPyerteda p copRUad &h  msaprabls Oﬁacaimomm YMegpurable optical

propelﬂélﬁhﬁﬁd‘e, [51¢; bl‘é n8Nahi@d3o Wa1bNatee8&icE ifRioteddcaed reflectance, and
pol ynucl egti des and/or. enhances the sensitivity of o
cherniljguiegoessss (R4 T0-PB 1O AGIE POHER HEPPIRI RE R 9phe pish e binding
a polyRiledti@nak R abidReHISOhyHE for f4i8fe86 Binll @ pbIReucRALidd/nRfeic acid analog
.attachnent of one or nore nucleic acid anal og

hybridep) ecul es to a solid support. [0079] As used herein,

e BT SR i ereb e B s

of the Wcteﬂi@ﬂ%&]p};ﬁt&ﬂﬁﬁﬁ&fhoﬂe& Remsvt i@ figthert (wscir%e?w, &‘&{ng}i}ﬁlé, inU.S.
an S Wwa r r urine), an or

Pat. Ngs_' %Q%??Q? é’Zh%?ng; %g ?9a7rﬂ?; ?é’&g&é 'ea.né gﬁZFéII% s, food, water,

ir, . dirt, .or grain), and/qor an _.airborne sanple of any .
0077 £ Nt it bRl ae Bt Pepdes o SR argigh Alleorice
molecSleCihatdseréisd/@e biabinghBinitpoRfuelkeir Atid amaldEs Mithlspecifart@rget polynucleotides

r ef er apl .human. The term "subject” also refers to
and/orge”%‘}nﬁ?f’t i°© %@%@W%@%S’gftﬁp" pat hogen" refers to any
[0078 g§n| il]?sgﬂﬁeg% /tgertgllglgslﬁ#{:ﬁlsg%glldSggzﬁg%el{,ncgggds/éfg’;ﬁgq?%tg%ﬁ?égn% g% attachment
of onepd hloegenleitayid bealémaegdasitensolidbuppbs. associ ated t oxi n)
found in nature, or created in a | aboratory, that
[0079F ausAsusdi Beeis,ghd tarno PNk bietliap siefi tefat toathgpdilialf eigich@adnt of one or more
condition ar S tomin, incapacitates, debilitates
PNA%%&?%?“% Tﬂ‘ﬂg SLg)nég;g'r gani sm Pat hogens include, but are
ot ddmted.to, virus ac i ,
008000, S pleo St labidumtBFl 5 G Ao BRI 38 arine, andora
solid sagpeletos anyi tifede £ colls fabidseasresy, dinabegraib) pmborpatinogensmple of any
type and food pat hogens. 9 WD 2005/017181 PCT/ US2004/ 016118
"[0083] The term "biol ogi cal weapons agent” refers to
ny S (or
100812 PEABDI SBP et o AT SARUELEE NPt W gyt o
preferttilea purhama e pom fobmcidhlse mias g pdinsease i n,
i ncapacitating, or killing another |iving organi sm '
[0082x anphedermptrathpgsndrgifassito awe agsonmusigeendissasendibarde angjortpathological
i BRE syhpfinkse8 PG ' b B ol $AO i iated
cons 8 S8 oo Ly SPERERL B B ol o s
toxin)feundiimnatyrpe@r erepted iadthoratdrpritat paubesidisease it ¢raleprlenseentd agpthological
di LRG6R id Beds; deblifates] i Hish® 106
eon .“?/(.)In%| }Eﬂ?. I ‘8%)5 enbodi nen%s,ag(?ﬁg&lplasﬁags? Ee% cleszﬁ)iofP gt?ﬁée@p&c e, butare
not linpigadtio g, bastariadivesis eiierpgtes, and/alproirmiotes As el #rdselogical weapons
agentle? ﬁJffééHb’tﬁld?s%sEQ %aéﬁﬁ’&méﬁ%aﬂ%@&ﬁ?a?ﬁ tg%oq%aﬁé&ﬁés st on.

ectlon may occur t'hroug

eria, fungi eukaryot es



routes including, but not limted to, airborne
droplets, direct contact, animl or insect vectors,
wa@pa@s/ocast am nat ed food or drink. [0085] As uskdI/US2004/016118
herein, the term "host response pol ynucl eotide" refers
[0083}t o ghg)@py neieloaistli vekapanh agent gefers [t @y opganism (gr its associated toxin) found

in natu%r%fé'a!t@h £0hd A6orkBfy (iR llsciﬁe& ﬁalethg ﬁﬁﬁﬁ?%h&@se‘ of cﬁlsﬁlg rd%gase el

host i n response to a stinul us, sSuch as i nfeéect |on
mcapa@m@vlga er l6Bing arathes jiviag preetigg e anpize g6 iolpisaltvesapams Rgsgtsinclude, but

are notditdd %‘dj pdlfS gEhl@ bh&iRl ﬁné:oprétﬁkdlaﬁ&e@sn& Mladlgs. The

ani mal fmay be a manmal Exanpl es of "mammal s i ncl ude

[0084]NU MBS sed MR "E}@Ehprlﬁf%ﬁ)ﬁsr’efefﬁkﬂ [he%?és%% ofa gbn in a host. The
animals, mce, and rats. Exanples of plants |nclue

1nfect1@uma}abeé10ﬁ'@qnt pii videat| In gne eghofisent the @reS@}cg Bgthe pathogen is indicated by
an alte%%ﬁﬁ%st%&y%&%ﬁé s/ Er%o%%ldg Q}Ep'ré;i.ﬁ&l [QR8H{dn rﬂﬁ)ccur through such

pr esent app I cation provi des net hods, COﬁpOSItIOﬂS an

routes slidipe Yk Re Agltedio, a@og@@rq@&t%dlr%moyﬁet Pripel o &nspra yeoirgs, and

contartialt@Bhod W&k C aci d sequence using nucleic acid
anal ogs. In one enbodinent, (i) a sanple containing,

[0085]b el | RMBEH Hefeift %t@nﬁ‘hoﬁ&esﬁ&ﬁ@ﬁ&lﬁﬁcﬁ@ﬁdeﬁ RGO Rt Al oRmudeotide that is
get pol ynucleotide, (1i) nucl ei ¢ aci d anal og

altereds AP Tde foardhish thﬁfépr@fse,ona%alarege‘aeéﬁﬁén f5FPOpffdo & simutus, such

as infeBiRIny SHdfdr 8Q%dcEBy 4 patidgsEquence specific manner, and
(ii1) a dye for which the rate of change in an opti cal

[0086]p I OpR¥k tefmi“Bod dsfuBddaiRteidl et 18 B’ BACHa@E) drheabSRNesy 8 a mammal.
pal ynuc| eot i de/ nucl ei ¢ aci d anal? hybrid, are
Bxarngles Al S QT e KPR Bt YRR TS ey ymimals, mice, and

rats. ﬁx%&l@@&fﬁldﬁ%hﬁkﬂlﬁieablﬁ @R et it ag@ultinel cr@iRl ynucl eot i de
suc but not limted to, non- specific plant DNA

IIL Y8RShodd¥Dets@ingPonmpaedideNA or t RNA. The rate of
change In the optical property of the dye in the

[0087]M Xt THe@resént ﬁﬁﬁmﬂ?ﬁ@ﬁkﬂieﬁmﬁtﬁ&?[ @iﬁ@esﬂi@is uad assay systems for detecting a
C eristic of the rate of change in e optical, .
POIUGIEGRETES G . DR T PR 1 L BPLOTBR ariPR gripdiment
(i)a séﬁﬁﬂh’%nﬁﬁiﬁi@beh(at’d’d&b tiehitag oﬁex@)aﬁ@i no@tvudta, Ofargdt polynucleotide, (ii) a

nuclei aq: ?ngfoggl@t 1315 S/eantg]icgletg’ilﬁlglﬁlg %!:1 ﬁ(%?l%lézg g@g% ?«glgl?uckpg%gﬁ feigequence specific
mannef,¥@d (if)) ﬁdlye\f@r W}ﬁ&}ﬂh@fateﬁﬂf an@ge infAn bb&abﬁblbd’f@hs @ffaﬁﬂﬁﬁ the Pffesence and

rrel a resence o
sbsencg B B PSSO bt BEi ke o e e
mixtu@eta® fithaeintnée Proaspevific dfrier peltioleotide shet g Hut not limited to, non-

TG R TOME - OMERCT A

prope@N6f tRsdayn by sii-airs i (ﬁmpatddéto&(réﬂeﬂ'&gceafahﬁ lcharatedristd ofdie rate of change in

S TUPICH S TR TR T R T

amourd) &arﬁplyﬁucﬁ@ﬁﬂahﬂbﬂditgacdmhlbgktﬂﬁhd&@deﬁ@mir&lal’ielaﬁ)u’e TEX pﬁma@é in the

opsaf e e TR AT By AT BIoRGY o cva Py mies igpqrlated

with tﬁmpreheﬁe guaneat of thé ia%et mbhytietide aid dmplieno detsadneainc@esence or
n i) a dye for which the rate of
amou%ﬂgﬁbg@ 1?"#’“&%‘ %‘p‘ilfllrttgf Sa‘?g’:lOpert y is different in the

onss! SRR3R BE3 SRRl SRR SRRl o o

detectmgcaqbubm@eonde(haumg a tarbe nngloit am@seqwcé usirtghpeptidemotleid ecid (PNA)
molecﬁ%%_ ].ts‘l %gg %nflbo%hnée# B % (s:almgp?e é/on aglrlﬁ %{]%\?edstg gg‘l}tﬁ%@}%tectf({] nott to contain,
a target pehychNﬁdaa (ii) ta Rbgtide ﬁh@ew anda(PNA) ct}hzahigé 3 target dvelepptid tstaiuence of the
of the d
polynupcl glg elrl’]lc Sequenice Spet a(:rrréac 2 i_allnélt l.llig gyfeefto#]@hlgﬁ{ﬂg & ?f c'h%ng@m an optical
propertyustdif&ranpm tb@rqun@plad ahperwk of hpolyhpeleotinle NS Isibkidrare combmed to
m xture containing a known anmount (including a zero
anount) of a pol ynucl eoti de/PNA hybrid to determ ne a
relative rate of change in t1fe optical property. The
relative rate of change in the optical property of dye
in the mxture is correlated with the




presence or anmpunt of the specified polynucleotide in
a sanple to determ ne the presence or anount of
wao a00g@171pl ynucl eotide in the sanple. [0089] APCT/US2004/016118
reference value can be a value characteristic of a
producp widwre.y Thsf migtueompoithdr arsluge 2 aemngrotifie carrienpolygudedkifbwieh as, but
not hmﬁaﬁﬁ AfohS %gécﬁfc' plant DRIA, g@%@ﬂ%&& > salnfbn SAEIHIA %Fm NBRLste ofbhange in
ref erence val'ue can eterm ned using m xture
the opticilaropgiiest thodyedn e aiiriuig ipwimpaige It%ltefea@mm%ueéfh@‘a%ﬁac of the rate
of cha é{erthéj%;itﬁQE) (?Hgﬂf o3 Eye 1@5@1‘!1@& rﬁﬁtuge coné!urlfﬂ YR RARMAIN) (including a

I de/ nucl el ¢ acid hybrid, contalns a

Zero amaypi oﬁmmlmud@@tlcb/P Wﬂbﬁ@ ¢ detsrpige p fidive rate efcchengh Vbth? @ptlcal

propcsrlgr Thesreﬁtl{}%tolf Qﬁ!mgé ﬁ‘lttﬁér Péa’i Bllgbéﬁ@ & rayQQQhé)rﬁlePé i€ correlated with the
onen g. el ¢ aci'd anal 0g, a tar get

presenqgei ymmt eﬁtbqe a@clﬁ@d pcéyr@ylegndn a2 5Ewie to Avteraep theprpsepgsror amount of

tarset L oaal Renes es of reference values include a
mgerggmue ch aracte?ﬁgilc of an optical property of a

[0089] m Xk”(eﬁarén@@&al&%n Hol Va@tﬁ%ara&m9§ 6k ﬂr@pelrt?r%hﬁ cSthdoSMb&r compound
an alternative enbodi nent, i cal propert
hawng@flmawmbataqte@stt% Her sxampleje éﬁ“@ﬁ(ﬁ‘é‘é‘@é}n@é’i P redarence tf%lvﬁﬂa%

determitia€ uﬁfl%%[ M {hQ’m%GS fof @(ﬂﬁln@ ? @%cfe@ﬁdeﬂutzl@§tﬁ&§‘w@ﬂ @hins some
are not 1 ntended [imt ? he i nvention, and ot her

amounplegmplkaaviineunpef ap@atr%}wt@eémflﬁlé apiA Brick PSS agaiodEgunt of a

polynu@%oﬁcia}nﬁclgih §<Qh HdCor 1& 5 reac\fMoh iR e FRB! WG R Gr Inhétcoﬁlponents (e.g.,a
ref erence val ue W% e, but need not necessarily. be,

nucleiceatish nplog | trset@pbpiAleeEee. o F Bic) kas kA anitted: Fgiher soNjfgiie cxamplos

of refefiek‘]@etvatula&nglﬁaé £ uRhAR&EAHe st a‘ﬂfopﬁ&m%&ﬁy' df 2] nﬁ}&ﬂﬁe @ﬂaﬂhd%glot been
o not change, or change m ni nal

exposeg] 5@%3% lTelus o G afem3five eSSy 3 seT e ETOB‘?ZTYd’f aa%%r@ that has

been eﬂ)ﬁ@&l‘ g h%ﬁt Q@mﬁlﬁg efRAERemnBbid cRBNpIRQr LRl HudtAtiffarlare not intended to
inferre not neasured). The reference val ue na

limit the ipvsRENg pRRd otheApyfaﬁ@gF@ pvill be @)@ﬁaénté%g)é grapitlthﬁxﬁrygugp@d by thlsyd1skc):losure It

will be%??é&%@ bt I@fe?e%e?@\y«ﬂ@ mdgPRBuPheed %@ﬂﬁébtﬁsaﬁmuérﬁlﬁﬁ@ahly determined
W t est S&n’g@ it s not necessary to do so.
(for exprgpleribibsdngun Het Bapptisel RIRCRICHP TrOBPATHRSFENIEIE 2 f4F ilﬂ not change, or

changBRRikdl§, M MeiBsentLHUEE PollyBuckRNRAMuRR hcRitand18¢ Bybritl] tAreference
points. It will be understood that the aforenentloned

value Eghespiey! afﬁii er infegpd pridngsmeastiedn ThaepfeieRce valng &) bgrpongiant.

Althouéfid &tk ceres frefa ?'b@ BSifenid: HRSsa8h &cHRSPTshisd c@ﬂ&ﬁr@éﬂlﬂ? Qith test samples,
the specification. [0090] I n_one. aspect

it is nof pgogTsEH eI/t lferefegenemﬁhg&@%w do{sTingR e *I%P@nb find the value

record&ht%'&gﬁpdrﬁoﬁ N8t @RieGRnts. ﬂf\@lﬂ%hﬁde@d‘toddh&t the@fdrdinedtioned examples are
simlar mxture containing no nucleotlge/nu | eic

for illugztign FRARQs YroFpim; ¢ vaysly %@ereé%‘@mewﬁ desorihed TP itee

qmmfggbge may be characterized by the optical property of
the dye prior to the conbination of all the

[0090]C OMAIQ RENEsPedt,Ahd BRrdAtoallle@s chbictfgic REthe @dﬁ)&dﬂhﬂﬁe in thé biRical

ref erence val be a . standard.va
proper 5 e SoIPHTART L COMGMRE D i BB lat 3 apggyorid. T one
embocﬁlhh ] Uthéh&ferénb@vdh&:f rﬁdyﬂia Q:BarNo@érii@d byRy b}ﬁlcﬁﬂ YaspRey 6f ths feriof to the
the o

property. the_d riqr to a
combipigno al figniiener P 1 e By GHEEPE DB RgIue may be
standat R 1IeEF @ leBB6EmYiR Meviidhate MXturdB ed@isal wilighdtimulus, the reference value

oy RIS Y M b L OB LCEL DIOBECLE 0L LG S ey

underdidbd Al tHe lra&ende vele Hérd @b iederdrntihal sifhilenedusty evith Aieeopial peperty of

oo Bgdsaletatte b Seen o Ter Lellnou ple s o

referefidd@alubfhey sta@Rehing of the invention. A liquid- based
version of this method using PNAis illustrated in
Exanple 1 and Figure 4. 10 uMof a PNA nolecule
conpl enentary to the cauliflower nosaic virus 35S
pronoter (35S PNA), and 1 uM 35S pronoter DNA (35S
DNA) were mixed in a nicrofdée tube and 150 uM dye was
added. The tube was exposed to light stinmulus and
over the course of 1 n1nute the col or change was



change in the optical property of the dye. In the
control tubes, the target pol ynucl eotide was absent
wa@pe@s/o1hel col or remai ned pink even after 24 hoRP€BHUS2004/016118

(Wi thout |ight stinulus), inchating a very slowrate
[0091]of  Reframgetoiarspedifec expmple il psisipe theyindarstanding of Hagiention. A liquid-
based iPSf 't}g?{netﬂ&ﬁ&%gtl%lﬁ( fs\';\]}}]lfs@étéd ﬁﬁ%ﬂ%g |1 Qhd EE&&@ Q O M of a PNA

served 1 n the tubes ere 1S eit

molemd@eempﬂen@tmetosl)e covlifppesmpic meéS%prgrp@teri BPTPNAN @ed 1 uM 358
promo{ep_ B@lﬁ (%gS D 2%@% rﬁﬁo‘xédqﬁ b Bﬁ%oﬁgfﬂpé 'ﬁldtﬁb 00 & BRL AL %e tube was

ustr at |gure nmbr ane strlp W t
exposedﬁ@hg}etstemdm«lé 9y shegburBpi Iswiguie treesglog dnpg%wwbwdt(ﬁgure 4)a

changqu (aqe t1f5? Ex%g«%rﬁ; cg él?tg g%{ ?1% %!) iy E)quggs fi€ %‘%‘f‘ gﬁyﬂtﬁleoﬂﬂ:{e@&g dbsent and
the colamgdmcd)pmlhefen yféﬁ@r@ﬂ hoys (thh.@@tthgbwtlwfwsb rnd@nfen&mry slow rate of

changéﬂqh)ﬁf ;bé»ﬁca{l ﬁroggﬂf Elq.tlet c%ar?g? Ql?ancept[ o4 _?ﬁ)gw &R cgsréq,olg‘) change) is

to'r ure.
observe¢ muthd wbgseherettee 3e§SfPﬁ\@s1h eitheb ebseltt (bebe3) or $ la,qﬁ hasgatspgcifis target
(Tube fShi ng buffer for incubation. Unbound DNA, RNA, and
other <cellular debris are renoved. E) The strip is
[0092]t r a%ﬁ%&e&aﬁlﬂe @sngg MAEDJ‘HBQ is(iiniR e i P?Qf?é ﬁ'ﬁ[}'ﬁ[ﬁeﬁ‘lﬂ@ne strip with
detection dye an l'owed to incubate for

discretg p‘éﬂrw«?smémwe@emeh enr@ﬂerm}ltam@ opg premers taget pelynpclfotidsiseqpence is
placed! lﬁ]th\é@}%m}?gndlﬁ'ﬁ&fx fbe ( 1BIREsathb1eliOadd8IRME: 18 FhikidlzatitAAERGnd the

his menbrane systemthe dye only binds to

mlxturpmfrﬁta@ B Pyt IdE) centpsl texensn tepagalyroR) Thestrip is transferred

to a frBAWLE(HLS), DHBY LitiafR WaGiind iePle REIag0R fUnﬁ&ﬁS DN RNA, and other
target pol'ynucl eotides can be determ ned

cellulag é‘??ﬁlé AiegOIROVRF-tTR The staip & tonsfrrrhine Fash teher{&ibe ﬁgcomaesreﬁbedetectwn
dye an[@ @ﬁox’v&iﬁ@ tﬂcﬁ%teof()r ipBﬁ)xﬁx‘xé@e% R&RuC aNTIRAuKlSS Eﬂiéﬂg@@&éhed in washing

further exanple is illustrated in ure 22.

buffer i@bw t@fen@vemdwé pehounddyeoripindhie merpipng gystgm ﬂ@%ﬂb@ &ply binds to
PNA/tHYE p%lyﬁu@gdthe %%@§ %a@@ dn Jhelf)Mtérﬁ‘ Bﬂ%}bn&%’tﬁbﬁ el pRQLicE 8f specific

were 1mxed in m crof uge tube. 2 uM dy and "vari ous

target BRSNS CAVRE RN PR 3 SOTEISCTTHED § GHLS kpevpaiepe iggresence

andldlsrﬁhqléfgﬁesugétaﬂwkéﬁsoeeeeneﬂeer the course of 10 minutes
he change in optical properties was observed (Figure

[0093?2) - A Yhee: SLeslk e ithdiaRd nlrifie b2aenROofaPNN B818AHle complementary to a
ittle change in the opt|cal property is. observed P

target §‘5:Ilﬁ§(|’ &dd wavansg z}ﬁdﬁgﬂ\@?@ge Lppiynuplgqtide W@rqr@pgdelp a microfuge tube 2 uM dye

and vaelehsvmhe Qt hvited 10548 hddea Tt ndRANaE ckpodd t6 1igMhi@Rulhdihd over the
e containing the target polynucleotide/ nucleic

courseaqf n‘g rrﬁlg}{gqslt]ép phoangxlﬁ SBlig! Rrgpqrtile@ pes ehserved &@gurf: B&- When greater than

1.0% Me&%@@&%ﬁﬁ 1itt10 EhaRf 1@ heQptibal @Joperﬁf 9 BReiv¥d fo@ﬁan{ﬂl‘éé c8)@ning dye and
presence_or_ apount o

not thefalrgyeaﬂbe’afleaee@gdee%Cé%%né@gB\ybrbio%mm%@am&qﬁeona%s’g@e fargct

polynﬁdl’l‘:%ﬁﬁéhﬂféfe%%ﬂﬂ@@nc( RexRkdad ligRieals, eTRBfebdéhee (bt otMdr bptical
preciated that the presence or nt. of tar

et
pmpeeawﬁe dreginge s RrsECatBIEr 4 A&IeH 9531“@ ofit 8 derecred by observing

the chif@ $AHhe ABGtEscerlc® @ blhet @tl%l&)kﬂp%ﬂﬁﬁf It6¥TD @6l hpPeddtateddhat the presence or
Iurallt¥ of nucleic acid g?a sequence can be
smourd g3 876RP YT EHISE oFf Begraunplisied by acineis PRIty of

target pol ynucl eotide | e Ml t i L
10094} 2 e Fbndhony < Bltn e B o g e b eqpabined n the
mixtufERY deect b gLiRdlityadf tarbd polgMRRplides b&ﬁuﬂ@leﬁﬁg MubHix 9&Qtions involving

o Rl ts%?f‘ih%%flﬁa@dbie Eo%h a B guein e s el w1 S o

nal rid. tal yze.a chem cal

10095f g PR Ry S T 2o it g 1 e gt the muclee
acid aﬁﬂ%tﬂﬁrﬁ&@dﬂd@@%ﬂd&?@%ﬂa@iﬁd dimidaheadtion arvolging thealyef Thendye binds to

nucl ei ¢ aci d anal og/ pol ynucl eoti de hybrids, which acts

as a catalytic site. Application of a light stinmulus

adds energy to the m xture and causes a change in the

optical property of the dydZ n the nucleic acid

anal og/ pol ynucl eotide hybrid at a faster rate than in

the absence of a nuclelc acid anal og/ pol ynucl eoti de

-,



application of light stinmulus. The higher rate of
change in an optical property of the dye corresponds
wo o00san7iBncr eased presence of target pol ynucl epCT/U820041016118
the sanple. [00961 The foll ow ng sections describe
the mings greees>f §fe nutleic peid anidgtmalynveldatide hidridy athighjacts age catalytic site.
Apphc%ﬁ' Eé‘hgﬁ stNﬁﬁl!lseid@s Aeley tﬂﬂ@h@gurg%@lﬁ&§§ cﬁaqgglzljéhé: (ﬁ‘ﬁlcé! %ﬁ)perty of

e present invention, nucleic acid ana
the dyed@ she grdeic aod raloshelynecietidahyprid sta lasteraety jap em‘g? é?f@??? af aynuclelc
acid anElgg/golpﬁ{Elegﬁ& h@&'ldj ﬁ@%%%ﬁﬁa&a?bo%yénﬂ{eg@éldepﬁ)lr ¥OMEl e finis@®ar on

nmbodi nment, th nucl ei ¢ aci d anal 0g 1 S %I‘ eat er
applicatipraef lghtotimuls nGed higher @&of change g epiigabporsty of g yagssigeponds to

an mcr%%ed}%@eﬁde%f ﬁii:éefjpol}k}@&@&d'e e Ela%ﬁb excl uding linkers,

0 acl and labels. I'n other enbodi nents, the

[0096] NUC lIﬁ!; Foll@%lng séyﬂ@llns%scrlggysppc@s S thwnd Qi 1&1Pdetgl. 10- 25
nucl el c acid bases in [ength. In another enbodi nent,

tRe n uﬁésfﬁnﬁlg@iécﬁica@@h Qﬂaﬂ? ﬂt@n@e@om 8, 10, 12, 14, or
18 nucTeic aci ases 1n leng excl udi ng Iinkers

[0097]2M 1T @6 irfife prafidt thaddBbiS nudldic Q&Jﬂﬁfalo@m@jdbmfgﬁed tb B@complementary
target nuclelc acjd can be at | east

or exaqtly aglpplsmergqry Foeadgxplery acid §equenegdy a @rgebqolynélagqudga[n ape (I:nékgg}(ment the

nuclelc]agld aﬂﬁlo% R3sdated fian &oud LaRleotldbs nﬁlénéﬂe%tlesl fhan about BAicleic acid
east 20, at |east 25

bases 3 5 xBTS 4179 B4 gl s e G RePMS e BE P eid anlog
may bd i?cﬁﬁtjh 00,980l &1 10-23GhélciaBal Bgss ﬂﬁﬂéﬁg’éhe In ﬁi@ﬂieﬂﬁﬁtﬂ)dirﬁbnh @edcleic

Ortlonthat IS non- conp tary. to t
scid argig i Bt 0. 2l OB PSR QEBIEES A RAgttapkerp figino acids
and 1atRRA 10§thérREbEBMYIY) elee@bdtacleib Q(Q@ &h bEhREleseqUERER SOt 162618, at least 7,

at least\r}?;gq! lgaltsgﬁ,g? lle%é ngtl lg%y%fﬁgag? lesﬁtg?%ii ]g,eatg%gtl O%tqeastr&O at least 25 , at
least 30,lafMchs@B5 Qfleast MK aﬂbla%lc £3, 6r @0dakt 58MAdOh I&Iyﬂﬁ QUlcksc d(’fmyanﬁ6gs may be

deS|gned to have nces bas d on
designegLigdYech POBRR I S SRR PPITERY oo he Fedt DRUGe R T s sequence
that haf R the end AH@LIynsRPt@NCces. The nucleic acid anal og

nol ecul e may al so be designed to be conpl enentary or

[0098]€X aClthk ¥equeta ol BERIleA Atid Maldp ynoleadtilgehayietledpzdach darlety of ways.

Py weSSEASAEE. SR DUSL2E 5 P  B FBERL St v

sequedaassﬁ@ledwﬂ khé\en srafrieneefd PCRERddnmpEficGtiosad drcticlelf getific target

p ucl otld ssoci at e atho
sequedSi SBRETEY ST abs B fios B e € B gpRganr eracty
compl @Ry © 280 Reket hiRltic aFﬁ%e@idﬁde&if (he@ﬁ]yduoﬂh’(b&ﬂ@ Bywedyasfekenple, the

oI ) 50 SPTRRETERLAL KO RSP OB G Bkl e

detect holpicicotides agdodrimedsitiofatidggtsphepascnte oftatpethbgmam hqpt, @tdiskase gene, or

.and .or ngn- cadi sequen (e. ul.at or
eenetiC e e L oHP G4 e POl GlsoBA ek BB RETUHB B et
complétﬂéﬂtaﬁ?j/ tb AAQir daraﬁahdyg@leﬁmnb@imgsthdactlm Gflfsﬁcltlmgiu etains of a protein or
pol eot i des
e g Y SHEr Py i SHUETY Ty Ao reoma
e aet"”vgeé'nehc
polymicttoﬂdﬁs @eting Si elxgitlg cﬁmldbxaettaryi eeqpeﬂcy Al guk Msttrm s(nS]_HFB@e_ mismatch. For
exampié‘f zrng W‘%xat%ﬁwta@oglgg&m Sarcrzla aélulgése O%A{ésg gr% erv!et?lo alg %?T%%s?%%fis to detect
single @ficlédnide pcrlyredirbhlsms (Stipon Nthlcadldlahalczgﬁpabjnudemi;de hytaridgdatigyl ie affected
by basg ?r%sﬁs tcéllgsga JIéccc::? m ncgﬁe mef?xgé § eetl?vc’e l'llleg}?o tlge adgf‘um? I\Fz) %%padsingle
base mEh2QsivetT 4 &igePfé'tﬁﬂdﬂSQ@&4 SNR)&M 8 nudic @d@ﬂg@glrwubpwacdﬁferent rate

property of the dye conpared to a nucleic acid anal og

that does not have the msmatch. The identification

of SNPs for diagnosis and other nethods is well known

in the art. [00100] In another enbodi nent, the

nucl ei c acid anal og nay be é@signed to detect the

presence or anmount of a class of organisns. By class

of organisns, it is neant that all organi snms have one



sequences that are conplenmentary to, or exactly

conpl enentary to, a nucleic acid anal og sequence.
w@oek/ociiasses of organi sns can be dlstlngU|sheHCﬂUsan0m1m

ot her organlsns based on the conplenentarity

of chapggap @pticalEengriy %’th%%égmpTre‘btPGIﬂ‘l"lF‘ﬁ agif} @%&@tﬁe?ﬁnot hayg the

mismafdhC TaE BemFicitionRBERDs FPHEE1MLE aktPSthed nRHoHIE we D REEWH in @e art.
| ess than about 60% and have a naxinmm of 4 purine

[00100]2S €15 afdthdr Bﬂl&fﬂnﬁédﬁl Nhéi@icRASBRI ahilo@mbPbé deRidhdd6 détkdt bhe presence or
nuglq cid %V ? nDIecuIes t.end tgﬁ qlre gat e ang
amoury, gt A.clpsy (B CEIIFHIS| ¥ PSP QEﬁﬂ’é‘é‘B% itdg mEAnt BaeT opgbisHIg &p'sj ope or more
sequert6d Hat 2B VPR MRS Gs)lo€ SxaBilyecon@leRihRE) thQ: fficRiciti@@n®bg sequence.
voi d_sel f-conp] eent ary .sequences with inverse

Such qlasps f @anigmgicRpPEstImRYShA FoR e P AT S ST REdhe qopplsgnentarity to
nuclei®hciPécgitsesar € prone to aggregate. [00102] Nucleic acid
anal og nol ecul es may hybridize to pol ynucleotides in

[00108i t Ni@kn embRhéadt, it MuckRistaci@Analédhbled@d ik b plirir dofBhi T 1e8dthan about
60%, adﬁrl?g{ega{}%%cgr&gﬁ oégpungﬁ frlsgl%t:)]rg e%%&%%%h s%%%%%é\ss ylﬂgle-rlch nucleic acid
analogﬁrﬁcﬁlkdu(lbatdnﬂ ﬁﬁaggx\é@@ﬂaﬁdhﬁv@low&ﬁhaﬂllmﬁ a@.feoﬁshseluﬂbﬁ.‘sl Fhematdichcid

1 ang(ggz nt| garallel ‘ﬁ E—ter of the i
el FBite 3 o ARG G Lo PORPBREY SEHES Hith e epeas,
hairpigfant bstiniNes Badelhedt typechf probey e pts@toAgfredate. [ 00103]

One of skill in the art, guided by this disclosure,
[001023 | | Nuokdogid anelof hateciles g diybiidife to@olytdle@ties i eithdr orlentatlon but an

ani-p 5 Bt PR PLIT I A EH B s s G eGP i DA
probe-dﬁi; aj)pjio(?ﬂbni Wheh ﬁﬁgomeamgﬁrggﬁgm ngﬁglu %Egi aﬁag;h?é@td%leﬁﬂlem -terminal
of the eic acid analog pio 1y - ; d herein.
poi yhiict &6 FB PRGERE G e ArvAt 8yRY ofhdetdppEe vse
[0010%SS e o(%nlglll ns delSdC t%lsfdfsclce?%u?'flf nﬁVéﬁ}r;eg?%lijzgﬁthaag Wa*\%lﬂg“”i‘ H) nucleic

he presen
acid anahogs ppacxﬁahllyprsmp Gﬁbm, otb@(ﬂﬁcﬂél]: adilll elaiige (mxﬂmdiin@ma]emgamd analogs
dlscovSred or Qevelope% gls \?}ua b n)e%ll;y (P 18?1%6 e%ﬁ él %@% %grctgr{t{oil nﬁ%ﬂ%c acid

analog?fmhalnﬂldm afpollynle:imt‘miﬂ/mlchrcchcid@halbg ]mybhétun@n theassapoqldiions described
heremca%in stul abl ﬁgngthe r(:egel;]lg met% c?stebnﬁg gflﬁ‘i% Iﬂg‘: re%g ﬁgchan%a in %rh%}mﬁal &mmelit)h
[Oﬁlﬂﬂn polhé(céeg% A & nalggs su%gblg B & % pse | i C%g%leﬁlgg ncéa% nb 1dsent%ue% usmg any of a variety
of scregnial mgl’hpd}il }lmutcel regiadd for bxappiechnil ot linttatied a sdmplacpntaining a candidate
nucleig g%?c? %{aaﬁ (%p‘tlor?&ll?)éle a{ﬁ?%&%gnggtgo%g 1?,]com%m§e i th% DO gauc?%ﬁde having a
compleratregary squcmp m@dcqndltlansn@ﬂ@rvm@@nmad;lme acifh amadogtpeiyingtl¢atide hybrid is
0]
forme&’ In EuE %gngeﬁlg a dg$§§%ﬁ ﬁ!ci: gl {gﬂéar%% f glﬁaggeolg P%%ciap%roéﬁr@o?%g dye is then
deterrmm iTdis ritnisgomiparedien refenirsdeive nharactehsilcrcé filerratn obchardetie optical
| t
propelltf‘ oﬁﬁlﬁ;@ 1{' t?xtg l:?sgljxc% oﬁ%m%ﬂe?c ﬁféa%%g/pag?@%g%%e %’\l;lg(? I!n(ﬁ‘mthep
embod;malrtatbq wlarencs mll@fls c}htmcprlgg:@ﬁ the abfen¢eanf gelynucleotide. In a stlll further
|
embo{qglg%%?}egeg&]ﬁgg%léeﬁ% o e % eﬁa‘{c O?E‘le %gers ec? Qogﬁktg)gﬁ%ﬁé&%ﬁg single
strandpder donhle strpafleda ddvillbe mysograzed shag thn otsler efdddition is nottdnigiral and

comp&{ﬁﬁEﬁﬂmL Q;&h&qmﬁﬂpther enbodi nent, the reference
ue i s characteristic of a non-zero concentrati on of

[0010ﬂ0| yﬂ%ﬁ§tﬁéﬁel’n@§dl L thl:']f %&%@9&%&1&? marﬁc{%Hgt ng ? 1}191? Eéilo concenératlon of

anal ogs/ pol ynuc 'eot 1 de resu erent ra

polym@rleoéﬁfadg ghig qmb@émeefanuqlﬂm@e} qnylogamlywcln@de biipids eagult pdifferent rate
of chaﬁ ﬁtﬂﬁﬁpréﬁ%w Bver Bnf- camf)eE @éﬁ@[@ﬁ'@% VQIF\ ﬁeg tHl@presenqe f double

ran ded pol ynucl eot | ut absence o ¢l eic aci
Stfanda‘h%ﬂll‘ﬁglﬁlp@ldy hEF@lb%‘?@Pq fauplgip peig }nﬂé}g@ob'eptémtlé@hyb@ﬂ) Y8 eclgeppd for use in
14 WO 2005/017181 PCT/ US2004/ 016118 the cl ai nmed
nmet hods. The relative rate q%hchange in the optical
property is correlated with e presence or anount of
speci fic polynucl eotide. B. Peptide Nucleic Acids
( PNAs)




[00106] In one aspect, the nucleic acid anal ogs are
PNAs. The PNA hybridizes to all or part of a target
woe@beiTsaci d sequence in a target pol ynucl eot PABEUB3004/016118
uence specific hybridization. Alternatively, the
the cla@@g dethiodi st haglatiye rajaef chengs ircthe eniigel PEORSTLY il cerrelaigd Wil he presence

or amoﬁﬁ%@&ﬁm@i@ﬁolpﬁm@bﬁde' ngui shed. [00107] PNA nol ecul es
can hybridize rapidly to target polynucleotides. PNA

higbr i dpZalit Rbcakie AcRRIYNNG! eotides is independent of

salt concentration mdov et al., 1994). PNAs are
[OOlOﬂ esip$ Bxﬁ:rhtspe%p theMUALIE BSE ardiks Rl PNRRS Ehal I A GikibridRiRsl to Ul part of a
ynucl eoti des nore specifically than conventi onal

po
farget el aﬁ&déﬁé@mes}hﬂafgebl?%@glewﬁ b e SR Igfridgation.
AlternSOEY SAE SondiiBHd ﬁéyodetvﬁné&b'h ARG sheTedRgk pad QRfhke can be distinguished.

Fur t her nor e, NA/ pol ynucl eoti de hybri ds have hi gher
[00107 he 'P'N?\l m&%@h’és'chﬂ %rbhhﬁﬁrabfdl 16 Qi §@ 5H1MdIcB@des. PNA hybndlzatlon to
ynucl eot i hybrids, and the nmeltin ol

polynupimdgmsyrrﬁﬁeqnéﬁﬂ plraltsgeredos Oraiore Yols Dl {ieygent o

nuclea$eQinll Broke@seSth &N &Hdbind 6 O'ﬁ@l\%déﬂaoﬁ&hld aord dpedifidally fan bodvedtibnal DNA
under | ow (<10 nM Na and m)der ate (500

probesg Shert prebes canierused mgreaitﬁ?oélergss specy V%@R y and Norden, %30) Furthermore,
PNA/pSNAN MMk i8OkAvE Bighet Biidneldl stabilifyahdh tieletesdoltling BN[A/polynucleotlde

hybrldgggq(j{ytﬁ b}%ﬁl%g%}glag@ﬁ%wgﬁﬁ%gga@%g mt rela %Vﬁpﬁ 1Fel§r;:rr]1s1tlve to ionic strength,
showirh@gtid Melrha edbidity madrtiow (O0GEV Naal) afBodedtOwod A1 ML) salt

Therefore, .ass ition chosen that favaor .
concerping; Lp T BNATDa G BT o Sar oAt SomgEpp s
signiﬁéHhOlBH@ﬁdsB the Sitér041 Giritylaé bOdsRAAI M8 rIofA RN fBUdestabilized at salt

concesRBgHS GG ADY BBl HiEr bt S B 1 o5 hnsre g e Belisgtion of

the tarfd nikd&i€adid Whikd still @foniifidlg stRINAhyBRldeatidras Pmnmmmmﬁsasmfano and

B T I TR EN AT ——

PNA &Rk ean Iﬁeﬁﬂﬁﬁh Ettuexge AiseeminAfoh up B e 1evelrod n single mismatch.
Bi ot echnol ogy (Bothell, WA), , and Applied Bi osystens
[00108] nc. PNABbkcul@rmB)betphesased dortyart, oasEdtognec (UH{]) Bhﬁ Heron

mioteefnglosdp L s o ARBI LD P EFD P Lt PO RO EY Shipods know

inthe 8 governed by several paraneters, such as, but not
limted to, the degree of conpl ement ar i ty of the
nacl ei HAybfid@asCadition®l ecul e to the target
pol ynucl eoti de, the length of the of the nucleic acid
[0010¢inal @@enﬂy eludesigh endde chidicd afhglahidizatich ¢0hé1t1t>1&r1ggtvemed by several
paramgters %hc a8 gl}tlg qlmlEeﬁ golr Ehoen eérggr §'ch r?D dlel@x%(rg rhtg ofztgg h?cﬁ]elc acid analog
molecalf td tthe arget iilymitlagridef theienite pithact the mnkicogsl anaglog alplgeﬂe to be utilized
ot des y
and thE ?a\r%ep ]Eoci eotld% 1t|‘§ﬁlf;] al{] %:f‘(?rr]&ﬂ&)%ﬁﬁ?an nd él%{)Sl %ﬁ&}gﬁ do%% %Fﬁ;@lre of the
followdhigs cﬁﬁpmtrbatdmgmf oficlongidamalves © tarbaselywiqotldﬁaamge&muon of RNA or
DNA I ncrlldléls '5811 &f Ritni t].oﬁrgf IQNR%@%&&%M n%%ﬂﬂ%%%brg&&lg%odf one or more
f’—?y% PdiZation reactions per?orme under
base peiD nlmlamwsco)n siclofion pf dne oembre'begerpringlemess’ . Condi ti ons t hat
effect stringency of a hybridization reaction are
[00110§i delybridivation ramiorpwblh beprafdrmad unfer camditions sediffertyg“stringency”.

Condlﬁé'gmlt gffe(:g&l n]%%wa 1%3%%&@%%% A, lﬁf_}illa?%bthg{eﬁ% the art.

See, f@reg@aple, Biaderploe §lowfngrxéﬂelxpa¢wryd@md4ﬂt hindh sditierc(Semeroplyet ah 2@00), Cold
Sprm%wﬁ&rb&rlﬁ%sg eﬁxa‘r&'yes %{3‘1[ evzgrﬁ) Q&QMOB gblgﬁg‘but ald ﬁoﬁ(lmteﬁ %, §31t c,%ﬂgentranons

erature |zat|on con tions utl I ZI Ng | ower
pH (bsféﬁrs) and)ﬁqmemmm |Hyhsdlgeé1ne periditipns witiniae deveDBed dopesnitgions gaperally

il
enhan% Kmay e use édlg{%c%%tg%/ Ce)l{tlni%l 81E%%§FQ U@OgM g%%%%& used

i nclude, but are not limted to, Na3PO4, NaHSO4,
K2ZHPO4, K2SO4, or CaSO4. By 1v"éay of exanple, the
nolarity of the buffers may range between about 10mM
and about 0.5 M and have a pH between




about 4 to about 10, or between about 7 to about 10,
such as about 7.0 or about 7.5. By way of exanple,
\vmamﬁmnnnny be used at between about O. 5nW4andPGbU&umM0m1m
5 M such as for exanple, 2.5nM and at a
mclud% eiEstot B 0N 04SSR KSHP B K ASEH, %r&ﬁép‘l?w gy of example,
the mo?al?r%f tHebuffed %y %g@g%gen Ab&Wt 1880nd Abet 0589 dddltlave a pH between

| es of conditions include but are not

about‘r rorﬁ)‘?”ééost% bWﬁenoﬁberW o pbquhtd Bigl hpoust P prrgevicyd) By way of example,

Na3PO4rlﬁ?/hﬁtubé21rht B&W%fa%&tm%%m@ﬁn@&&n 0%71@; srf%gg;, ﬁf‘g(aﬁlﬁgg 2.5mM, and at a
er concentrations of 10 X SSC X SSC

pH bet:rves(l aBayet 4 tg abou @e@emme@teu@se alv%ut éOsPBC}’l\ﬂS Rbat 7 8ﬁﬁ?01‘57 M
buffer as descri bed hereln% and their

any
[00111éq itpamelas of sorpi gonskitives inplyfs it aspetlapited 19 Gr pdas fdncreasing
smllgeﬁwcrﬁ&ﬁ)ﬁtﬁﬁﬂ t&ﬂﬁerzﬁ’rfrre@c@ZTCz 5%C 56 and '8@ ot @Jﬁfer'cﬁ@é%bl@é’bf 10 X SSC,

times fromb5 mnutes to hour s;

2
6 X SSfad R $5-- ét)%%%c Ol ASC (s B 18 .wg%qndﬁ A oy pffer as
descnﬂ@d ‘B%ﬁ? andaRGr WaSHIeSOLiitd SRS beffer BysteniSfermdmide Svabent@tidns ¥ 0%,

. or deionized water. In a referred enbodi nent
25%, Wb ﬁrddwatnr%}?ateﬁ HmAREPM & SHRHIE D A4 IS 1o AEMARE YiSRE stops; wash

incubaBibd GG Y2, oBY5 mteefan@wmbetlm&rm gsﬁ i Nsg|Y. 1b>essc or
performed at 50% f or mani de and 4 fol | owed

deioni{gAaTHES Toh PEferSSETPamER hrta@ﬂarowéwaﬂacwrlﬁmfr%@osse high

stnnge[n@}g T2 ayBfek Bhte ﬁ%yldﬁmh@rap bk P&SorREd Al0E fosAMRQURAAS X SSC
different bufferin apacity. Alternatively a

fOHOWE%\’Pb%ﬁE?ﬁOfr%%‘Stsﬁe( PHRE Fa ;ﬁmﬁehaleﬁ%%. lization
y; such as neonycin or qther n%gly003|
100113115 Bittelmas B 7SSF RReTSRIRPOHEAs P GEren buliSnigppas. Altematively

a commerhthhlmb SifEer aly ﬂh@&&tdbhﬁ&tmﬁ@ﬁ@ﬁﬁﬁ sudhrak ﬂé&ﬁfycﬁatoa bihkd ty
G anoli.o a

ammogllyﬁ;)élfdgs E}RES{S ?lézres 1@) BI\}A;: é@@? (e)tl%:, 20 [y oo a%) t h}ég?qé{lll X E|:S tﬂat enhance
triplexf8 @ \CRardlo MMMt audilingd2(00), ¥ bphB Pl lind@mddeKeppler et al, 1999).

determ ned by using one or nore dyes for which the

rale obyehange in an optical property is different in

the presence of a nucleic acid anal og/pol ynucl eoti de
[00113]y brTid pesaeRpRabeshduat défagoBmnicisiite mﬁ)ﬂ&aﬁtdhﬁﬁlbd)b]y @ing one or more dyes

ror i of s fioe ar R ROERL & Ry e 8¢ Bsmo RS a7

analo@bﬁ}@lﬁﬂ&b’iﬂe hybrid campRst @k, kri)@fl keatarntion ofatucleic acid

analog?%oi)gjﬂ?lgcggdggsbé'r%n e&r}e;;rs]pee(gii? Hﬁﬁ}gf?ﬁlabﬁgp%ﬁ%% ba a%ll'laﬁlées glﬁzoﬁ)r absorbance,
fluoreg@sisaa)yrefl§cBdel 41 chthdummteeet. The apipal propaty neytalso &k measured at a single
erty of the dye may be conpared to a reference
Ornmgﬁfg § HaE4EEEPstic of the rate of change in the
[00114%pt I f'he rat! ITBP a}e ! teym glfl o) ttlj?‘, el @r%)era%of C}ﬁ ael)%au ;b% gigrgﬂatrea toa treq%fence value
charadtyristi¢ &f tiorrapof y}raugd 1edite| oc;ie(taPpiApdmsz Itlrd: dye mdﬁtlmtum goetaging a known
amour?t o*f a rrmecne(l:ceacldt qnal%g/ﬁ% g;m}g%otlc'ierhg{)ﬁqg or 6{{) E}}géﬁ%}ﬁ@é{%ﬁ?{#ﬁﬁ%@glgtermine a
relative adteief changg in thh eptp;alasqrm:g ‘Olre rafosecrcaleimay bk o Iqblalitative or approximate
value CI a%t Gl %%kén%g ot a%bﬁence Eof COLQ@I A& t\llvae ryéﬁ-r ngnrgréce \}/g Al }’Inge {)é Y %&mencal
value. nﬁa&mﬂeﬂex@mpkdehereﬁarmdvdjm‘mydze nehasurergr douernaﬁctdéieforet dering, or after

eterm n ha b n i cal
the de ermmatlotn oﬂhfe 9&?% cé‘rgneg% fl %E ?]ﬁt%al (o} eﬂg Sf t:hcl;] d%ewglh t?r? Ig]aé‘r?p?e. In a further
examréex airepbfel;emehelme efag roe A ccmstaad sweh pegyratpeosstand Bteacfkreneuelue may also
I I
be thez%?:’t e 8f ch?ﬁeg% 1? %g&:q{epro%e &Je‘%{‘ }%gg se}(c% oS ta?’%\( 8@&"@.\%1601?(% or
polynmd@ndﬂﬁmemcmlfhyhndse(r gdite kp@\lwy mu@ineoj&a ruhelemracld analog/polynucleotlde
ucl eoti de/ nucleic acid hybrids (i.e. the known
mmﬂ&@kgﬁ% of a nucleic acid anal og/ pol ynucl eotide hybrid
is zero). 16 WD 2005/017181 PCT/ US2004/ 016118 [00115]
In sone cases, the dye has hi gher rate of change in
the optical property in theakiesence of



nucl ei ¢ aci d anal og/ pol ynucl eoti de hybrid than a
reference val ue characteristic of the absence of a
wo@seisaci d anal og/ pol ynucl eoti de hybrid. TheCT/US2004/016118

[00115ﬁ ]élence or

un nucl .eqt i
SPRg czgys ¢ gs @5%%‘65 rﬁt% X han%ei at?rll y g? cal ?ré)p%xEHg ﬁ}gﬁéegence of
nucleic iaﬂd hido gl sinaékotide bjﬂﬁrdttlyancaoafpan@d/ahn charsotfristiceofdles absence of a
nucleic 8&1& ﬁléaé%g%%ch%g g}l‘R;Xie ﬁ“hcta nregg]l%egor} eal%lgnén o%%h% %Llﬂcgerag&et n thus be
detecte@by £h iacradse gy tE)l:\Vélalnyé)lrated)f nmgumehwlm oyoperty@npyred fo a reference

value. ﬁh el ar eé hrgvginyh :iarho%tlgarl %H)l%tsrlt%(ihan Qn%ﬁaqrg 1%ly Ilmeﬁlg prege%gesof a nucleic

an €
acid anﬁlbgbbmetybnaidcmdé carmgdnmealyascwﬂlchmalnm}ﬂ -pod yrpmaticeotnpolmds. These

dyes abélgg mﬁm%glly g’ft %31/151};% eﬁ%qga y%fbnxgd r?fﬁr&e ial ytto r?uc?elc AcMn?l%%/P%lanucleotide
hybriddif Soldiongiétangdiyd ¢diir apyrebindies. IExdmdb$ O‘B:,y%hne dyes include but are not limited

to3,3’—<gﬁiatgyt(1%c§eﬂ+r%g?%§r g'&ad;eéw?thlac df)ocaan One 1od1de 3,§ %t:thylthladlcarbocyamne
iodide, dhd&3, bryiictihiltaiatricardodyodyaindide | odi de. [ 00116] In one

exenpl ary enbodi nent, under assay conditions descri bed
[00116her @i ene eSe;r&blary dmbd:dmyxélttlun&lcratsdam cyralitionedesuthaed héreipm, Fot

d1ethyl{%éarca:g{)cgfﬁr%% a4 s\f\flomq‘xo 91@ Io d:‘?etaf‘ Wl} ﬁl%xe |st qn&l&%&%&%§%%@ optfarget nucleic

el c
acids andbeempbenenfart Hﬁ@eln thmzblsmcc ofét@ng@ksmtslhle agids tée uite ofishange Oﬁhe dye is

! | o ar
slowe:r=f Fl (})1{'1 %%ng él% talsé }iné)c\é\%ges t}l'e f?.\la{eﬁc%hfdémésﬁ of h}é %ggglgféeﬁggs%ﬁce get
nucleict aaidg etd conpbineneryatiNAd shahmhbmnmféxgb’mtlamyls pigalye jngmgdipgely turms from

S e 0 g

hot plng ?OO (?Hnl {1 tﬂe H%&%nc% é}‘ ﬁé]e%c%p:eaﬁﬂ%/ Ené(!l %?glgéérg%g&%?ﬁ ; a{ﬂ gié the dye
immediatedy @cmam nndcbgt plawdcetdfargdt oelaseedst emi ssion of the dye

i mredi atel y decreases in the presence of target
[00117hu c [Uider samy donditjo@dasdtjbedhetein, A% shigthdbindicerbegygnine tumns from blue to
purple?n t%%ﬂb%)e%ge @%g&ﬂmﬁe;’mdsd' et hyl t hi adi car bocyani ne turns

In the presence of target nucleic

[0011@C ' q_ﬁ'idel[ agg%:’: dltktﬁg Fésﬂl aﬁ AYreROR 8RB HERELN B remains aqua blue

tricarbocyani ne remains aqua
in the Ihrbamce qf targdheum@m @ed @fnsmprgéffher@b@n@ of tagggt gecleipgpids.
turns clear in the absence of target nucleic acids.
001191 00 11 ther cnsquth@dyed@g@@welt s o ghangrais the qpEgRk Propeiyen dfe presence of
nuclelccﬂ: @ol 1&9? 158Lid BRRRERE bsdle bEnRIR%81AGRa16d/pol ucleotlde
elc ana po ynucl eot i de hybrld than int
hybrlda B“Q@pr@@n@ef or amay lobthe peluglegids SCre) ﬂ}g@b@ﬁ:ﬁp@’[eé &Y p deerease in the relative
rate on}{Q{gE ﬂ'{ thd. Eﬁicgrp%ﬁﬁﬂf gonﬂ{are@'i@&lﬁtferﬁfce L6 DOlaBGL 8Pt e in the
can thus be detected by a decrease in the relative
absenqe gf @n@ﬂel%m@élog/ﬂ?dmle@b@q hyrid-pr operty conpar ed t 0 a
ref erence val ue characteristic of the rate in
[0012¢] ps IPives ma7 beyselgier diorn, BE PHmRIamelgFHeN i aesPawe Vi n“"lelc acids in any

ofa vé?ﬁéérf df %ys[ Q%éﬁp;hye%ﬁldérﬁihopgro&@ HtdeR0mi 610 ovk Binders, intercalators and

exanpl e, nol ecul es that associ ate wi th nucl
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NG T e o 7
[0013§ dl s tO ?rrg#mé %nsté a%dg a%%a Ig§%e§1’6 rh%l bteh.l?edctg Hﬁa%ﬁfyﬂﬁ&étﬁdtﬁt of target

polymib&&ldeh@ W@ampte ]hloﬁdfterdnodhmng ¢hei amomptqf 8 alrgepmiwpleyﬁdwy be detected
bser ved £théiinfs of the target
by cssf it ARSI 2 tp B i PRl oind (o BAEGRS o e toree
polynileatidd saynpleg aﬁ®®n$aDMe safmp@s Tagogols PHimpe ebrsenttagigns. In another
emboch,av]f 3@2 ﬂgg]ugit ttg]rg S{legl%'f%&ﬂ% ﬁqwsdete@t?&ib}a&%}{s}ﬁ\’r&%{zﬁmﬂmlms of
the targetipglytnadieatid, d@imgwaaowmhﬁs of the mwéelcewbb@alné mplecylpgpand comparing
ar ge | eoti de may be detected by
ﬂmsm@gg%%foqﬂ¥%g&§€%?%P&%hyut?ons of the nucleic acid
anal og nol ecul e, addi ng various anmounts of the target
pol ynucl eoti de sanpl es, and conparing the sanples to
control s of known concentrations. |In another
enbodi nent, the anount of a _farget pol ynucl eotide may
be detect ed by establlsh|ng:§%r|al dilutions of the

target pol ynucl eotide, adding various anounts of the
nuclelc acid analog nDIecuIes and conparlng the



WO 2005/ 017181 PCT/ US2004/ 016118 [00136]
Alternatively, the anount of a target pol ynucl eotide
w@amsheridet ect ed by measuring the Kkinetics of P€T8S2004/016118

assay based on tine. Measurenents of the d in the
(0013610 otV AR o st RO PO P e P ToRi i e
kineticsF SR ALY baEH &f tihd) MEHs X biéfs oflie B/ irthe e@iBincdahikare 04 taken at

| ight stinmulus. The dye nayKﬁ% qetect§9 at'sttLHP% b
regular friciyads skt RFPAEGAD PHAS PBRIBOT £ aPRIGIipPQT gl stypplay 1he dyemaybe

detecte PR R stif@tinedafRf cdnktnakib@ it thSixfiet, s aftef Bigpliction®f thaYighatimulus. The
any tinme period, for, exanp|

. ] e tpe total tine Lor t he the fime
time may[9§ ABLUITHPAIOE TPl Hisrip! sy of e Chan g OPRGLPIPRG Y Grne
required Reie B%ﬁc@pﬂroﬁ@ ﬁ@lﬁﬂv&’ cl‘é)a‘ﬁtgéﬂaﬁ% ceHan g8 cbnbige, dudhess ik fot limited to,

age, SsucC as, u no

ercen _ t limted_to, bout . 20% .

about 2§ Thessediony e b8 otsh (PFb SHAEr HiPpRGs & Rl Cibpsp atftion of

solventd QIh SXRIPhE&hMot, N5%hepageid,i16% BNISOs®l1vBtugnsluch as 20%
nmet hanol , 15% i sopropanol, 15% DVSO, or 10% but anol .

[00137 {) 001&/kaclib®cdn@ds tkcQide 6 MdhgabSufeR @hdistdveats, Thage bafers and solvents
uffers and sol vents

. These buffers and sol vent o
includePHeP ORI G DR B AR S00 % REPBE 0 B doieaply, 51 fgpol. 10%
methanzli%;tg/dm Eboﬁ?op&oﬂﬁ/?%\mimgp,a& bl&%lb@lilstbtlfuﬂ@}d(,o.liﬁfmmt ]EleMINaHCO?,,

o m oA e R RS0 11 SRR hagggon s
N@cuﬁucrose lysis buffer (0.32M sucrose, 10nM Tris, 1 %

riton X-100, 5mM MCl2). [00138] The quantity of
[00138PO! YReIGlaB@Y bfigolyruclaotiiaiips empiyythey Weitermiheidtcaéxpesure to the light

) exposuyre to_ the.ljght . stjmylus. .The cha i
sl g5 e P LR G Gt st Bt s P ppgore o e
light stRfBusS¥RBSHirEnd ptitdl @ropkiityg Ve tremertinsayf irtaktehet distanct timay (for
optical . property. surenment.s be tak .
cxamp B AL £ R D o .S PADEN PP LSeions cn be fosen
(furthet EHafde\sBIpBId) af desdribexp@seire to the |ight stimlus. The

reacti ons can be frozen (further change stopped) as
[00139§l€ S Thinpesinakosample[d00H3IAposGivanthe Sightrstithles sxarbplobserigé int sgveral

sure to the light stinmu us can ed. |

ways. iggg‘lagge m %yﬁyggcallﬂggem %aé/é)e Observed as ap {i‘\?lég%ﬁf? gcglé({)rb %)rs{)@anrcr:g,y |
fluoresbérc hafRrtad, Asmiuninedegee,an a cahlgngtioa ismob ahltsenatively, the change in

. fluorescence, r.eflectan chem | um .
ot SRRy PR AT AGSAR el fome s
Tecan OpiiibEala TetmPafitey Spafidieaveleagihsusiyig ohsareddior exapledy a filter. A

.. chan i S nmeasured. usi a ect rophot e
e
differel®yin ke ratb sfuhwed, orfiier diffocemp incthbyhangef at b b time AIf adighi stimplus is used

contrpol expresses a.cha i : f

o P 522 By R ARIE B R o DA o
(lowertWiselespite) tiah tiehhiged eotisstohe Th dxbitation gy bhatt feecxahpleg® Sam and the

. .a set. tine. a L1 ght ' ' :
emissif gt SRR SpPBpert g Sei T Be bt iRis e fMpence inth ot o
changsthe diffetescepn cheicbange bt setiemsanpl e is at a hi gher energy
(I ower wavel ength) than the observed em ssion. The _ _
[0014@x i Ihatditden themixhee aty hivor chavgnibhicoccSbafore srpseh o the light stimulus.
: ssion A r.ea ;
s (LR B SR oiF APl Ao UL E BB R En TR oysten,
or a clatidiliv@inesved systent.he change at a set tine. [00140] In
addition the m xture may have a change that occurs
bef ore exposure to the light stimulus. This
di fference may be observed in either a
spectrophotonetric system a fluorescence em ssion
system or a chem |l um nescent system 22 WO
2005/ 017181 PCT/ US2004/ 016118 VI. ASSAY FORNVATS A
Li qui d- Based Assay System

22



[ 001411 As denonstrated in Exanples 1-4, the nethods
and assay systemfor detecting a target

w@odogoumBeot i de may be |iqui d-based. The sanpl BCT/ES2004/016118
nucl ei c aC|d anal og that binds a target nucleic acid

IShe pol ynucl eotide in a sequence specific
manner, and a dye for which the rate of change in the
dpt i chiquit-BawdAssavSvetems erent i n t he presence and
absence of a nucleic acid anal og/pol ynucl eotide
[00141]hy bAsi EmoAdtRted MTBLAGEs 11 01, e aEtoas ehdribssy ws&m for ddttingh target

tion. The rate of chan nth pti.c r
polynuc&wéed@aydvélqpﬁ et ISP T EPCi% sFougop G Ebipdad R cleei seid
sequenc\é 3f t‘lﬂl@p&lj‘lﬂfcﬂzﬁﬁ&ﬁh 8 bdqGerRt spebific ki@, Qlfld 8 h?d’@ﬁwhlﬁh th @ate of change in

tical praoperty of the e inasiml]lar

the opt QRO R PRTOA P B g g ghacsisolymucleoide
hybrid, &8 3b: 3L YFdGdcaQhikfie: iR YiBiil eolit@nd Ehefars of eh:ihgé Eﬂ thd d>p¢‘iea1 property

rate of change in the gptical ert. }Qg :@% ”
ofthe i &P PIXHTAR ERREFFHB TOREICE AU BREFTSC of (A JAS phhersg imthe
optical 15901?{6119 o€ the AYé Blaatififr hdxthd eoﬁlﬁﬁgﬂﬁﬁ)v@ran&ﬂﬂm ta nﬁcflelb hed

peci fied pogﬁﬂgcleotlde i.n a sgqF ﬂldete ne tq% lati

analog/pi RIS SY R AFEERC BIYYRIER BB T e HEce! Bghigl [ e elative
rate of &1@1%412‘&16 Shearmbie oﬁﬂ\ﬁ At Mxtﬁ&%bﬁéﬁt@y thal }B@;el’ﬁﬁ or amount of the

s e A R e e & By B Rcond e
samplel €nsion. The methods and assay system nay al so be

prepared in multiwell plates. The plates nmay contain
[001422NY THUARRI B asvey d;yStemlmhy(m;e bt pep@td inQby vezbdl, spd:}msaScroﬁlge tubes,

o 558 By R A PR A B0 i o

preparet $n m&lharblmpldtei; T ldtes\wely lcorthin mymmrb@t oftverils.plnane forJBat 96 well plates

L T T e R

liquid i€ RtRRE &dash @Eleof d mhiddkitet plaed on a solid support) Most
often, the nucleic acid anal og or target
ml yniseoli@ Supplat-BasediAspmtivbtemed. There are many types
of solid supports that the nucleic acid anal og or

[00143] ar ’g?est methalsyndigssaotystere mpbe sxﬂﬂdéasermeyg loae aitih@e hagponents are

1mmob1(hﬁ?4 P sgﬁﬁl fﬂpgoxgo&\/los* (g'ﬁ etg% réurclelc aci%ita{lggggrr t%{éaﬁaogmucleo’nde 18

immobflieed rla:aﬁslre(ﬂﬂyptypepof whd supporthehee thefudeic deidl ahadean farget
Polynuglaotl? eglgle Cm d a flch@%}Jl 1%21}1'01%111%%9\& %Btt l%nlge% Stéallc%)sé %r%ﬁ?r%??sl «
(mtrocdlfuloae gylloni) paarme rtrack Stchlslenb,murdmes AEdDepdyvailideradifioods, latex,
praBLESHLE TR RTS8 DBl G oA macic
Ifa gn@pdtgenue hedsthamictan setiinasg malycui@‘sqtldvmpemf@yls prodérprey. In @nother
vanatl(fnn lﬂgc%léa%cjil %ﬁ %r ggé f}%&f%lﬁlg&glﬁ g‘gﬂ @\Illgé lgg}% 1%}: c%(fal@r%%dlﬁed to
lncluda/'calmkalgmmnqty,tshpél a a(biogn or aidellizkagd, @@mb blrﬁafog‘eqmbranes In a further
variatid?O Jt Hc%lg 801& g]%log%l‘ Sﬁ%éh?cﬁ ¥ot91@ rﬂomgé xlnbyzﬁsdim\lﬂo@lhzed via sequence

séquence spec zat1on to one or nore
specifis Byjpuidizetem.to P30t 4ebte Eiguess. 17 depicts a schematic

representation of |ight stinmulus activated, surface
[00144{1 ndsutg 1z7ect¢pld‘etaedtemhc wwhreseniotien of light stimahig h@gstedaA)lrface

0 CRPB AT nuclei cid
e S k] KPR b e
analogs fre addsp prothe wel@nmaﬂewwbuolattam@ tovds Baniorane) Ehecedlss wghed @idé«xcess
l t
ol i€adRA] MAYELRRIEH RN deSarget
ot 25105 P05, D5 TRyl b O S ML RDL s
attaches ¢miht eoremiereaniaryioRslodd @1@@@19gSaﬁhN@gBeme)anmﬁ@@ fyppcdeogideyis washed
. Le%%{h@% hSu@gbed off. F) Dye is added

off F)?ﬁg%égdégggg% The Tight "stirmul us. 23 WO 2005/ 017181

PCT/USZOO4/016118 [ 00145] y neans of attaching a

nucl ei c acid anal og nol ecul é°to a support is

contenpl ated by the

VL




instant invention. In one aspect, the nucleic acid
anal og nol ecul e nay be attached directly to a

woresosisrel The nucl eic acid anal og nay be a PNECT/€S2904/016118
A G ger, Lester A Kleiber J, and

P
[00145]5 ¢ 69'3’ DR AITBEYRE FPuTsIcaEd) aﬁ?lo%i?lﬁlﬁﬁ’é%ftol acsgppoﬁd%?(’&?m%éeg by the
instant ﬁ%g[}lv @88 hglbot, te/ubibl Aol 434td9 moléculéo‘ﬁb}%d Aactel dmwy &ic

acid anal og nol ecul es. (in ter i.ed
membragec Rag elsicaridendng way bsa Fiip %4%8’"@ iﬁgt? %ﬂﬁg gfffﬂa a@St%mH
1998, PNAfangyechnUwgyfm InbREuldridehefcsU SRGlebities hhyhnmoqhozlae |1m(n717 -1724)). A
I n anot her asEgct a hiotin.|

i C
soluhola%f.ne}clalﬁ ari gnalrg Tedlenules hayaise l%l%“i.ﬂalé(ﬁsla}leg & %" gy & %\‘?i“’&f‘l}?f
modlﬁﬁ%ﬁﬂd%H{eﬁ RELs drp UTHE fagr 8 tkeaskdasr yetidizdtee, €. g.

ler, D.P., Stults, J.R, Anderson, K K Cebul a,

[00146]S In%%tiﬂl%spé%t |a biotifl ﬂh@el&l ﬂfbl@i@d’dld dnaldg méQOhle nAfl bé atiathed to a
Capture and Recovery

DNA a
srepa VS ROBITE PAEFD ﬁ%Ch\ﬁFPHeaéé’bWF%I@eNﬁ@I GRBRE R g LR Anderson, K.

Cebula/ N8 NbdkCBIL. Bh@BRRRMan? 83 1044.- 248}y Cathr@ﬁrlderca\&ej &MNA at
nucl ei ¢ acid anal o nnlecules

PermtorltiioBePTEak s O PHEG S B8 AL se e i PR o240

Biotin ﬁbé]éiﬁm@fefc@&ﬁ'aﬂawﬁ fhblesllds Qrﬂﬁédl vdthl’l;tre@lvid&\/\]labﬁjed lhex dm_}mlyearbonate
aci d anal nol ecule to

beads. i 1P OGP HBTEY SahEH Shd IpE e SedPEoE AGH iy oo bind o

the bea@d iNDfr Gl @GR RIFD TR 1R adW abd thén 4PBR4 to @ mm}ch%5ge8 @8dmbrane with a mesh
reater that the diangeter

size 250G A5t QRSO WP e e o BT Al BB gk

localizeéBdréaAsE e clitd ah@tic 2a€ hthlogmadi@glesroDiedt kashelis Bf meteic acid analog
molec 3 B0 ORI RGO IR P 1 gy D T dhndard o
fluore mmyéaséwﬂ@uﬁbmotsm apdliessid cbmifty(ssepny.| Metybiaxy.cRedimyt F., and

Hohelsﬁbw S%%p (:X grlne?c};@%y@?l%afﬁgr%!ey%dgg glts | }ée pg%c}uctj(ﬁ%f El(b%e_ll_c acid analog
libraryAHbRTEBbT@hiigiea Bl 8b6-pept | de synthesis for the

production of nucleic acid analog [ibrary arrays,
(001471 O eAvtied BSCt; 31i.e ﬁﬂ&i&ﬁﬁ)analb@ﬁiﬂé&]lesl rmyamdixhdato aggdgeeatofher solid

C|eIC aC| nm
51.1ppor(i:’{>1 Pn « al-lrang @ﬁ%‘% 61?1?1 O%‘IB g/utl)er? én \évxtg% (?llte?ﬂ}gtﬂ the glass or
oﬂmriﬁﬂﬁﬁﬁﬂﬂdﬂ@gmumhﬁyc aci d anal og nol ecul es in water

directly to the glass or other support and letting it
[001481! r 16oye vakigfichd the nhamelomd atmlbg atolconle it desigmdad pioducgeingt positive

| o nDIecuIe s, de d to N LLhve.
charge eﬁﬁveﬂg chzgge eél'é a'c%nievg T excrﬁglrg,gagagslﬁgﬂg (?rga#gh }stlne ‘or
glyciné8ta SG)QﬂJTHahé of the pasdid acuﬁnylog: hmhg.dd mhy b¢ wped rattagyl theiuglsic acid

nuc [ I
analogdﬁg}ecblge tag gaga{%e‘?%g}ag%eﬁ nylon merhb eel? Cﬁ% ggéﬁi@é\k %?a %[a n‘fe%ta%e repels
any nmloesﬁidl tiat ismoBcan@ifmichtae] andohesagiccompleorenian b themesleif hed analog,

menbrane repels any nucleic acid

ative
ntary and/or exactly conpl enentary
thus “PTH Z“}gs“mﬁ%?e"g%r‘?%]%mﬁe d/ | |

[0014 Ag.\%r { uc' e uc‘?} the 3p %JB%%% t]al‘%%‘#%lyﬁhd’]éo%gs' Ry e detected by the solid
suppon(bb&yiﬂ quslteaotln des caser, a g«shﬂusppwrt coutpigemultipleyeleic et prpdag, molecules
tected b

1mmol{)rﬁ¥e§ o 284 el £ SUppoL |%COSHE§1 nglrgltefc g(gﬁtﬁa %oc[';&t dlgéssi‘ﬁ)gfo na%c%ef(} %Cll(p
anaxogpmydmalaaide dybrioks eoidodls doqsmn’dtybhcﬂlm thaphe alclyéq:d @ tha gopdpupport.

A control nucleic acid anal og that does not form
[00150juc| Bhecsold supporabakdapspyclstern olae bt egé tardeiact Al deaptvpeigek
polynuc?eo%de % B%}tb){ﬁxgﬂb @,_F_Re d opf}‘) r@ﬁ&sgﬁj Sgteﬁfh&eb@ opRbdstes the expressmn of

port-based assay syste
at leasttra‘tgoub& aubgd aljogt Yeatdeast @puﬂ?.@azgﬂeasjﬁboqt ap.gbleast about 40, at least about 50,

pol ynucl eotide. In other variations, the solid
support-based system detects or neasures the
expression of at |east about 8, at |east about 10, at
| east about 20, at |east ab 30, at |east about 40,
at | east about 50, 24 WO 20057 017181 PCT/ US2004/016118
or at |east about 60 different target polynucl eotides.
In another variation, the solid support-based system




detects and di stingui shes expression of 60 or nore
target pol ynucl eotides. [00151] As an exanple, and not
wo ooosloiTBt ati on, a solid support-based versi onPOf/UBIE016118

et S g% S BB e SERAEASE e

detects 4n@ a8 heui O KPHE@QIri608r mdrb Eurgey pél@McRblid¥ws smal |
anmounts of specific target polynucl eotide to be

[00151]1 dexd dnfdxfple and ﬁ&rfoﬂﬁlﬂﬁhbrf ) @&iﬂlﬂut)}hjr%aﬁédmefsﬁﬁ of thichssay using a
gi ves a Vi sual si g $ ef( %te of tgl n@ col or ?%E‘ rg&
membrag asy HE FUPPQE tSr@SEifte i 1%%% S LERL Ve PEfilr pirént
polynucfboli®d. 48 kystePfioths SAMPArRouh i BF §pec1hy Eﬂfgedpdﬂtuckamdeambh identified
i ntroduction of the dye, Zt st ngp%l% L to clear)
and/or qyprgified Epfhingpigutes, and giyes aéf]fsuaé ﬁ‘ﬁ??g &% R i Ofélaanges
withoutRigd de8d for SferdsiE eBFHRMA L dr Sery@ﬁﬁ(ﬁiamp&. lysid) Byb’rﬂltzﬁtuﬂlt and introduction
change in the pattern qof the cix q'a aln gnptg She membrane is
of the dyigy ﬁﬁgw@maluﬁ BREOYdse: aaé&ﬂ%‘%of auge |°§ SVEFHPHE™ fe™e
observel! SRERRDFBMklgd MR dattdtn Of tht adlged byab yithe hﬁﬁnbtadeﬂlows the user to
Optionally, the nethod_or a 1varl atdgon therlﬁ,{h me%ogora
easily dsfémaff %areéeﬁ%a@ﬁ%ﬁnwb’étafg&v wpelealidsy ARivgRelg
varlatlog Nk Lemay Be ﬁfoﬁh@dmtsﬁﬁll bit@b&ipeﬁltevlelﬁﬁd laid @evice sShhepsutoaated

per f or med a. nmach i.nt ervention.
robotic [VGT@PS off Stfﬂ?'?éa%leﬁ I?eafog’EFﬁﬁ’éS F@agfﬁg%gyg%‘ég ag)}%tf: 'SRy be in

[00152] nron;,\l"ﬁer st% | tﬁlfengmghse ry*rjsag%g 1cromter Bla%e a{‘r%{éﬁ%{erﬂt gny
microtife® PBie Rndwitlii tik drmSueusan Thassmycompsn@m mdyrremam lifod maauch an

96 wel | pI ates _ar sed a oth | at.e
assay sygten. |, ipqpe fpmah 2 ?W@H glﬁ@%%fe uged- m ar o'i‘?{gép %%ém@ ?et 4" When the
assay ifihl nGOORENRHLS, Ao Pincht m&bufaethbxa bohdtto the lvelidssotfpag remain in

surface i.n in solution in each well of a
solutiopneeagh Vel ‘i‘fma lgﬁogtermtie Target Pol ynucl eoti des and

vIL. SSF&%?%F wie%ﬁhgfp"' SBHGeriihed rabpaaals, | 500

curri.n nt he
e 5 R B O F ATly c
synthefsd, ﬁﬂuﬂﬁﬂtfylﬁg) rGthérltypet Dﬁmlyaxdmﬁﬁsnayfbetsmg@@t double stranded. Non-

limiting,%lﬂﬁx?) &8 1‘3%{;'8? e?}gmaﬁ?’u €51 WD%A %{heﬁ&gm NA, éengallatory

microRNW, FERN A, aRiNikial mneaanelrm RINAL r@h@m@hﬁmg@f{amﬁwg)étarget

| | eqti d de t] imeric
polynu%'%&}/c{é%J %c\eyg? %‘pégeeg%{ﬁn ﬂNJA gplé%\&gce Bﬂg &h%mygﬁfegﬁﬁg h@ chime
DNA. [T g@fet peliualsctideatdycentain PNEo iedrnidSiPd phaentdrted by the methods

discl gﬁntlfl ed or quantitated by the nethods disclosed
SCOfierErh. [00154] The net hods systems, and assays

[0015@ :,:'13-16 grg 910? &% éeéné %%ég%s %clnggcy ga{lré }g%v?% gal%?yoil usdHl Noﬁglmltlng
examplps aﬁﬂlbé‘ewmqnahrcb detecing anmnmdglea grganisroh rathogwsdhdrag éoodbome
patho 12%, ﬁ’g grrllr%ént'ﬁ Ipathéﬁeﬁm{e%o n% %%13 FMg@ﬁshﬁﬁﬁk%ted in agroterrorism.

ogens | n agroterrorism
Other ﬂiﬂql@rmtmg)mels mniuth: dlgpa@ﬁsh@nomﬂudd@ sgkupin sensaiitied disedse diggnosis,

detecngfl éee)r(lgsacon err}ng%gt? 'H}o’h% ﬁeglﬁ@%%e&&%t&i SFIBR3 'c&fem%& ﬁ%&lbIQ)Elﬁon for

rein ot C resistance tection
drug reporges) dgeation begene mglphcawri erdm@%stmeldﬁm rﬁﬁppnsecﬂﬁt?gﬁon of genetically
pon e B,
moditlf SREFSES uyf S EHL AR RIraRERES LT b EBLE ol ppn imiting
applicanak fnickede zgrxgalmrai msphcams aetvetsrinay apfliceons- i ndi genous
fluora or fauna. Additional non-limting _applications
[00155]nc | Erchenplegs focillitatier] and ppll frdlanmiiahiam, amsvgﬁ% belqvar v
applications. [00155] Exanples, for illustration and
not for limtation, are described below. 25 WD
2005/ 017181 PCT/ US2004/ 016118 A. Pat hogens [00156] In
one aspect, the invention relates to nethods,
conposi tions and assay systezr? for



detecting the presence of a pathogen and/or the
infection of a host by a pathogen. Cenerally, the
w@e@smormel of a pat hogen and/or the presence of PEI/US2004/016118

pgthoggghggmg host is detected by anal ysis of target
pol ynucTeotides in a sanple More specifically, the

[001 56] nv QH bhoRpéeluad ﬁ%nﬁ& 1@3&:9 AReth R HBR: gb&ﬁo(ﬁg ?ndoafss stte%gds for

assay systens for ana y2|ng target polynuc

dCtCCtIB%, th§ SHEENe J@ﬁé@gm aad/jeythe indécion plorhostdya pathogeni ﬁemadlyol the
presen@f,n@f1 a%thﬂgn%ﬁ&ybleth@ﬂgseﬁ&ddf G QtﬂoééB i} Dost¥ %CtE([qu tg'ra%lgm of target

m xture. The rate of ¢h hange I n optica i
polynyeleotides i iggipley &pre we@@taélzz,tthq neenpipe it do mpthqtmmnppgau@fs of matter

¢
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Detection of p

wsing B PRE: LS RGO R K S o K- Biyesdsf g Hobert.
W. Bld(ﬂylPt Wk{ﬁﬁ%ép@ﬁ Adddedon)P. W erithhg K. ZOBG)ai B5BIi6R, J. E. McGowan I,

and F. (B,’Qggqvgr Zﬁﬂl %arp%g@tmn@%ymaiﬁal&tpg%ﬁilelﬁle?lﬁ,anqopme %m 19
1aborat(k§1es Lrsmgaﬁé Nh#@dnRl Coamiftkd f6€Clinickl Lﬁordw@mdards]axtendedespdmﬁm beta-

Tenover. 2001, ara t1.gn o [
oS taorghof L SRRl € .1 Komp 2000
A coloriAdi98 @ QlibesstesifRaCdlendisiatonidh gamtintiseBexf Truns@l IhfactT&(2):134-
Laboratory Standards extended-spectrum beta- | actanase

6.). detection nmethods. J Cin M crobiol 39(8)'2864-72
Carter

(00175 of 317 PRSP GO B EVBREF or Rl SRAERBBIELYS drencd ©

have segjlihBl @ %}l'h@ts obexqudricadsimildriof %ﬁudﬁ@ I’)’JRJ;&@}ersﬁlsgd to identify
[00175

e_pat ho be. Haenp a
Hacmonbigp G BRAPR G e R HeC G RGHob " Y bee B, Shoma S,
M. Ral@6 R0 0L Sy ahinf 2000 NepiddeakbtiGad iraaashilss inflhauwzacgype b in Bangladeshi

i dentical to r d t.o.i i
e S5 g S B 88 oo RETBREL Mg o
Nutr 19(8):368€743 CorlésS, &8 E., M. gsuweahn Barro\s. V. EdvwlardRdbmes, ). Jalﬁnd aud E. B.

asm n.

Kaczmpsskit %%)I]1 Z%@uﬂ%pﬁ%usksle’ﬁeﬁl ﬁ %ﬁ%ﬁ% W]enm%ﬁgm gpaem ;\%ulu?]mﬂuenzae and
Streptd@ﬂ&ﬁi@féhﬁorﬁﬁﬂin Iﬁﬁ@ed@ﬂ chies ohyeriﬁ@mamdi sepfiednyis hgngyfal-time PCR. J Clin

resi stance, r .
i g SE8% S 554 808603 55| St o
CalymMatoBsbvainthSeralQivasiis. Sex TrandobafecaT@2)B348,). Kaczmar sl ci .
2001. Si mul t aneous detecti on of Nei sseria

[00176ENi Thg iphith6kics malide faphyldcusus siflhiasn MNae]ciceastfl analogs may be designed to
v s R GELPLETRL A RO A% B35 o p gy
StaphyW ot kifuladd (Ek)afnibEzSaf tBesga P@qum@alrstamchsclbsecsn the@ﬁdseg €. g], Yugueros

1. A Kb opieb o RaReE S i G - SF Th@lRolAa E Rubete, 2000
Glycerﬁﬁlél%)de-ﬁk Fhofphjte dfiQBbEGscTdneodiat drogern umfyl tpgonomic tool for
Staphyg cd%l OC? gﬁrllJ %Ié r%b%Jll 3%{},%_?143@1' C5| §Ad°3z®%aa Paﬁai’ ?@z?k @Xioggwskl and J.

ces or mént Sequences
Kur. 290 I‘I’Ciloihl’ngpefxpredﬂm amhiunﬁcatﬂ@@ﬁlf the Snaﬁrygocgg:@@j amlap.ﬁ]gmsﬁaplyn using the
: ] ccus_ n ~Bhese1BCR prinmers
intein gf’lgﬁ)g%@ 8né%m| A I?ﬁs aalitPr%@e@ Lleﬁurﬁa QE uer cF)js J., A
Tenprano, B. Berzal, M Sanchez, C Hernanz, J. M
Luengo, and G Naharro. 2000.

d ycer al dehyde- 3- phosphat e gﬁhydr ogenase-encodi ng gene
as a useful taxononic tool St aphyl ococcus spp. J
Cin Mcrobiol 38(12):4351-5, and Szweda, P., R

PI adzyk R. Kot | owski, and J Kur . 2001 CI oni ng,

L o " ~



30 WD 2005/017181 PCT/ US2004/016118 [00177] The
pat hogen nay be Streptococcus pneunoni ae. Nucleic acid

W(am(mbmgasrmy be designed to have sequences 0rPCT/USZOO4/016118
ragments of sequences simlar or jdentic

[00177]pr| PehREAE e PHERRPPYS PRPFBRES JOLT™ el designed o

have se ﬁf@pbleﬁ;agﬂfent% Bﬁ&@ueﬁ@g sPEilafTB lﬂeniﬁf:a& t@lPCR bxaad udel td identdy t
see, e.g

SteploayiupRperR b pis obthee SER TRty il MR ipeeye s X . B
C. Milldel 0BeVioc 0,08 Murbip HOWREH) tA . OfFoley MaCaifetirg Lmd 665 I Cidibe ROB.

prptrstn b LU AR B S5 R s

specnnéﬁ? Hil R8éded Sith ad‘i@ﬂhéﬁm%ﬂ‘ﬁﬂ faphd RPar@ionbb F63 NN PORamplicons without the

anpl i cons withou i
need fopgleningy éﬂ)p]g\@cnz)bmi @4;(2)2](%-2%2 d?’?ﬂl}?‘éﬁ Ofg J ngy IJ \}ﬁg%?ard 5 Imeri, M.
Altwegg an®PDSKRRL d00 1T QuiriBiive ddctionbit SR FigcocaumbthnEimdNéa dr nasopharyngeal

antitative de ect tr
secre‘uoﬂgﬁ@u:pﬁﬁlgJ (IFIﬁ @é%ﬁrg %ﬁ"@%% élg aé;?i%(?ﬂgss,g(;lt? %1 Gl{lver R. Borrow,
V. EdwEx@BJon%s Q@ i1l aﬁlﬂQbel(ac&%rQﬁl B2 Bidditane@n detCaioh eﬁﬁmsﬁna

M Qi ver war ds.- Jones Ad .
meringfighe, MagRpP Vo RS T SRIPOTT RGPS GHLCT oo of memimits

and sepH8dn@ & b yeA inNICEs € Glia MiGebioragi4)i1d5s3.).Haenophi | us
i nfl uenzae, and Streptococcus pneunobni ae in suspected
[0017sp asghe ﬁhfthdga{hhlﬁbglbd@cﬁonaaiﬁlﬁ SERNA o, for tis degetingslARS. file sequence of

CR. Cin cr obi.o 9 Q
coronaﬁglts ﬁ@é Ef'] fohlagf Heexmlg ﬁté@ei éﬁ%er %05333ﬁﬁ&)q/0n£r813 e%? ]-Er%kﬁngles of these
target PABMEIE0HAE B RS 0sddR tiSCAILBRCES. szmzeb,r’R) ma\u mnamag $Goldsmith, S.

found, he er f t
L A G
Ling, GIDSEU@SIady, W Jt ﬂﬁe}ﬁﬂtGLéﬁﬁlec b. Ejaddodks]’ akaB HigldGJ, DdBisi, J. Y. Yang,

N. Coxgrgflln‘s‘lugges &&&GB %ﬂ}blgﬂ ini, ajld% J. %elgierSon ZW .E%o’vel?ororl__aawrus

Assoc1B@d WithSevere AcuteXuggitatary ﬁgmdt_nme Ni Emg], I @ed Bi:16:ingstency., S.\Wunther, W.

PrelserF§ \fh'?%!? BVe}]fEﬂ%.ﬁr (% JS Bgcker%ﬁ1 ga'g lf\ﬁolpanmﬁago tLN{(o]]_Fnllﬁ)va R. A.

Fouchidr, AVBerk@DNOM. BUrguiereBeClnbtlyiM. lﬁdﬂdnahn N ESMSK@NWHQGOEIQMC J.C.
A Novyel ronavi r.u soci,at.e i Sever .

gt e S e SRS 8 DPRLA B, e s

and LSV, 18381 Dooi, IdMtificRioaios £NpvebCoMaviem Raerts with SeRere BreodtRespiratory

S. cker., _ benau, M Panning, L. Kol esnikova, R
Syndroﬂlel%%(‘j‘é’cwg}_ko Berger, A. M Burguiere, J. G natl,

{0017 Sﬁ;la E[gjﬁ gﬁ%geh glay %ng)rg?tollljav)e%sg(%\p\@%pplﬁ cé%ﬁ‘ I’ﬁ{@rnph!s ofq'}lese target

polynu\/ieeﬁi(ﬁs arkl disRoseldliethi art ADovicet- @lﬂellrfh Fudl Bbﬁrg@@eh ! Clzarara A PBellaiche,

ntifi f
E. R“’@B‘?’“ﬂfﬂ aﬁ?‘[i’gmf’ %%ﬁréégfc}%ssw tJh eh\?lgsrsg Acut e ‘Elé%d 5 %Outme use of
gene afyhifisadomefor perfingd didgnMistinbbildkey]. AfDBadgY O(Thel 1§ ehdgempns, I R, W.
y det el | er t [ -
Lawreg?ag,pe\iv%gksefte,ﬁ% (%g&)) e TSCO&;eonﬁS'{g?@g Iﬁgfré%%;‘? Qommumty acquired

pertus€l$ @bdcti@e dormparisdnenfoth c@lmwtﬂu@awhmlbodyrassaywnh PCR detection

wing feCafRialer O ol R ARLERB a0 TR A 2
[0018(#3 or Fﬂi%(r:ptaa d en?Trcl) 3%6 PL}I?fgﬁhttﬂo?a?raH%ﬁFP{t c?%g of Qﬁﬁéﬂ Jak Q@zxttﬂ)oﬁxamples of

lagnosis 1n C Arch Pedi atr
these ﬁ]{g&ﬂ@oiyilﬂld&tﬁé’s ar¢ disnjesppia, thelart (Ree, €9V Levyalar ad e Magrodieva. 2003.
Evaluﬂog of 5 & %Eﬁ Qe@ctw%aalﬁh %A f’wlgnc% m ghodg@cg Iﬁ§éjiﬂ the%%%phthora ramorum.

-acqulr ertussis infection:
Natmﬁabmhtﬂusmgcy] volf: 2098t drvaxtalplletaﬁthe Parsige Hmenseswéﬁtte MePhereayB- A, D. M.
S t e I'A. Tjosvold, R.

Rizzog gy CYP A DU TRt oo TR N RIPARSAR, BLA. Tios

40(8):2908-12). [00180] The pat hogen may be

Phyt opht hora ranorum (the cause of sudden oak death).

Exanpl es of these target pqgl,ynucl eotides are

di sclosed in the art (see, ]g Levy, L., and V.

Mavrodi eva. 2003. Eval uation of the PCR Detection and

DNA |solat|on nethods for _use in the Phytophthora
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Rizzo, M Garbelotto, P. Svihra, D. L. Wod, A J.
Storer, NN M Kelly, N Palkovsky, S. A Tjosvold, R
W@ 200912805/ 017181 PCT/ US2004/ 016118 B. St andP(ﬁ’[YUSI2004/016118
and S. T. Koike. 2002. Sudden Gak_ Death (gaé &qJ
B. Standifold, arg$0 3. Keilsama00- Bulders Palplacath wffifosnt-¢° L f0qPgome & Lardscape,
avaﬂablégﬁltﬁéqmﬁw@&y%% CEtbinfa0f Divils BbsldgVi s website). [00181]
pat hogén maybe norwal k virus. Exanples of these

[00181] ! ar’lgl@'i)atHSQeM EHAS? B@ﬁﬁrbvglﬁ%lr@sr %xdinﬁl@é 6f&Eé§e tatg’et pdrgualesdtides &e disclosed
g.

in the angm; gg . KMm K S. EgtIeyoeLR IEGlaégh gp%afﬁonm)g 1@15§[ ](::ﬁ?egs Lséi Chapman, X.

Jiang, c*ﬁﬁmﬂ{rﬁy E, Pon, P& 1skehdedand & kangbar Noank vers- &socﬂé}ggfhstroententls
rwal K virus-associ at ed astroenterltl%k traced

traced tq mcmn@mwpﬁwfd A5 U SPP S QOB FR o of mdleoutar

method- 9&@@9!55}%0%@{1%&%581 BQ@HI@EMOHeﬂW@ld@Q:UlLQU F. m}mi vasdol. C.
assays. Cin Mcraobiol 32( 2

Lewis, ¢. D. Hymphrey,L%\ﬁf Mepnrog, E. %gon Bn 3%@.@%%%94@31‘%’[@1’12&10% of a variant

strain oﬂmgﬂc%s fFom PfoolYDBMe ButbFeak ¥¥ gaﬁﬁﬁnteﬂﬂiﬁi)na. criise shlpas Bawaii. J Clin
. Characterization of a variant strain of Norwal k
iMwnbml%%@E%i6h1a f ood- bor ne out break of gastroenterltls on
a cruise ship in_Hawaj i

[00182]32 (’Er})e pg‘@ggqgl)may[be & ¥: Z}Quqlﬁlé aﬁg‘ﬁwgc&é e 99&6,@?_?} t\/ ha uences or
fragmeﬁ’@éf@e(ﬁﬁﬁée@ GishilhBy iRet APSIPORESinieds W3ad® 16@(:1@6{{6/6 Qix@nnples of these

fragnents of  seq ces sjnm.l r.id to 5
PCR prigier s disghesedyingipe et 7 £y SRR R M ERingff M QKRS na . A
Navia. ZUOD rﬁfl@ d@écﬁor%ﬁfé!;t@ﬁ@ﬂw-m séduencas frorfy Sﬁhwalebragn tlssﬁml Nayrokirol

6(2): 16%@}@% o 1%?2%?(%2\%%& &nd éowg%%sﬁ%a ppélgatll?gsh % Ng/?(rle?a‘se chain
reactiorfih §RuMRlol 6RHéurh'Di§@1(ﬁ1 Ndrtﬁ\lemrzsw) nap, v; Gxérﬁ)nglhﬁﬂ, _P7,D. Marriott, C.

Harris, )S\p}%*:?q%g‘g‘: i, ghd Bofr‘%?%r 20 T Pﬁgaﬁ}(ewéfc‘ﬁ?g"“ml ohBRBotymerase

chain réat“t@dﬁrfﬁﬁ Eﬁti&gﬁ/wﬁﬂiﬁm Diesti dchuidnid Thallmad® 9 Clin Vire2ZB(2)u 63-9).
Cunni ngham P., D. Marriott, C. Harris, S. Hancock,

(00183 €8¢ pathoRrBEmb be@ameascterﬁﬁﬁaberd%msse Nnelglaamd enaHigynhy be designed

I DNA p | .
o B JECAE8 P 585 B DR s
tuberculisfsO |Exa?rt§;ﬂ€s) of h@t&r I?R pnrl[lé}@drS 3fsclbded ipiat o (pee) elgaldem@s M. ], A. Criado,
CO acteri u upber cu iC ac
M. Rulg,efk dedd aﬁ%& Cn'{Pe)lorﬁ%r\g% a q é%]ﬁa& Lﬂé&)g GinBroRe rgalqﬂl?e I‘@g'fop'paﬁd detection

ragnmen nts
of nfarﬁ;ﬁﬁl BYTIE@Saz Rl redidtadbe DIMyodBattcrioml tuliemul%ﬁiRc}nmaﬂmpbte& SuagntMicrobiol

i s 00 AL O3 5 TR B30t R, E TP ..
Khetavia, TR &0 Monbl, QlBhZuaclﬁa.ryaCandLS a)hds:;tbaﬂl 2@3. Da‘l'empme@ts)f a aeN sensitive
and effa:éecnéAZE{]l %Ealﬁx PBIFmFria?e%}? %eeetgthoéﬁﬁ&%#lor en &%atfog and @l@flel(é}’ltlatlon of

a2| resi stan
differehMiB 0B egini spevidsLirep Mst b Healdd 8(2): 17 Kafobtalws M.OK aignned, T.

Nagatab\ée CJr gtlgﬁ,l S. Xllta@? ?@E‘zg%ll 45(53?{) @n%? zéaz %’gﬁ.&tgﬁ %ga@%dbas%d methods for
the d1a@1031s|6|ﬂﬁibék\dﬂbsls 1. iddkatifibviod af mycﬁba@nat PYAa e, salapﬂgs &it T Tuberc

. 2003. Devel opnment of a new sensitive and
UmgQW%&%?gﬁ% mul ti pl ex polynerase chai n reaction (PCR

[00184{]()/r | glg(% | f I E dtgl %gln%c elc.? aﬁe%taﬁe%él%aﬁ{aﬁbﬂ% foft Qr%gcgt 7
polynusRbiGd ldd)rmlnan toM1 enti€e grdhprethatlibgens NEgraxarkme, ngclen@cp@, pnalogs may be

st Bt S B ek, i

Fungi (BP8).dBxaiipfes ofthe squankesmyf tholmadtie Wlé pnafdiga far BPGy BRHQ, BP3, and FP8 are
b 3% les. Int J Tubers Lung Dis 6(8):732-7). [00184]
SIoWn 4518 hot her enbodi ment, nucleic acid anal ogs are

designed that bind to target pol ynucl eotides comon

to an entire group of pathogens. For exanple, nucleic

acid anal ogs may be designed to detect bacteria

(BP6), gram positive bacter%%P(BP 19), gram negative
bacteria (BP3), and Fungi Exanpl es of the

sequences of the nucleic aC|d analogs for BP6, BP19,
BP3, and FP8 are



shown bel ow. 32 WO 2005/017181 PCT/ US2004/ 016118
5' gaaSSMycYaacacYt agcact BP6 012018 (SEQ I D No: 3)
WG 200a08aRagYYgcWagacSgYgaS 012019 (SEQ | D NCPCHYS2004/016118

5: gcagYWaacgcat t,aa SEQ(‘t BP 9 012021 ID NO 5)
BEG o a‘% ;2533?2:3 \g %;2 I3D( gKE)Q |6)D NO 7)
8@ ttagccggt g W %ﬁfcf Y 1D NO 8)

cggcttaat FP8 012055 (SEQ ID NO 9)
5 tagcgacgggcgg 012057 S D NO 10) [001851
The_pucl ei ¢ aci Woaﬁggcﬁ aﬁgcﬁ‘e E&(tl%l in clinical

BP19 ap ations _fos nosi s 0{1SE m crobi al cause
Ofﬂ‘?@ sis or in aagﬁf‘“fgé ere the microbi al
co of pr od [ nport ant in evaluating their

shel f-1ife and gﬁt%er products where the
BP3 st eg?h ty is be| g% 01861 Tar get

poP ¢l eoti des ' f| C to ri bosomal RNA

ﬂﬂﬁ&ﬁ such(§ § E. coli. Ribosomal RNA
S speC|f| Q Qn es that are characteristic to
thel r organi sm Bé usi n ECl ei c acid anal og
es that g‘t‘% ary or exactly
FP8 g’b::feoggent ary taq, e oI ynucl eoti de
& %@ RNA sequence,
d

eristic
pa%&%ns may b gl?%@f i based on their ribosonal

RNA sequences. Ri bosomal RNA sequences characteristic

of different pathogens or strains of pathogens, may
[00185pe fToeimdjeid a&rd apxlageyiae be wsed (DlinisHappliraticdg falthe dheginpsisof the

Fen

microb i o g1 Gis e At il dheAfe nE TS0 O QA mportant i
evaluatagnhhlmelf-hfemm\statﬁm anether@oovtte wésfe the sioplity ighaiig as{es897)

272, 645- 664). B. Host Response Pol ynucl eoti des
[00186] 00 T8¢t phheudientigetmaybeispaificde rihesymall RNA rauencrpsych as 165 RNA in

E. coli, r E%ﬁs?o%ﬁ{ﬁ chIthlgl ﬁ)%lt‘ 9?6é1uéfcés%ﬁat Q’B Qﬁ%&ct%rﬁtlé t?)ftﬁéﬁt cﬁgamsm By using

5@'%

ogen, nes ma erenti al
nuclemeaxmraeslsgsbquemce;se@ @nqs;empl@mt:lh@fy pa@ﬂqd@mﬂmbnpmé@d@ @ tapget
polynu%%otmﬁ cﬂ;%rg)cfter 1is es Vﬁ@ﬁ'%ogcﬁr?‘a!l RRIA(sg fic Eﬁﬁoggﬁs' H@G&ﬁiﬁﬁ&)based on

attern ion” correl ates
their ritsbinali R & setqumqestayhla)ssrp@l ANA @QWWG@@’QCtQFSéC pledifierend gathegens or

el aan r e
L e
Jiang, Ba FphRe AjdyHEnwd gnd$ylviel éTntnn;f W@T%RCW@@POW @éfé@ﬂ@é’e &amimg in RNA

<Aptamgr &S nﬁ:ﬁg{egf“ %oi %a§§§7&992 %ﬁ?f_fdl)es may be found, for

B. Host Response Polynucleotides

[00187]  The target nucleotide may also be a host response polynucleotide. After a host is infected
with a pathogen, host genes may be differentially expressed in response to the pathogen to produce a
pattern of mRNA expression (gene expression profile). The host genes whose pattern of expression
correlates with infection by a specific pathogen are referred to as “diagnostic marker genes” for that
agent. The mRNA is typicaily derived from white blood cells in the sample. Methods of identifying a
host response and altered gene expression profiles may be found, for example, in 1) Das, R., Mendis, C.,
Yan, Z., Neill, R., Boyle, T., and Jett, M. (1998) Alterations in gene expression show unique patterns in
response to agents. In Proceeings of the 21st Army Science Conference, F-P9, and Mendis, C., Das, R.,

Yang, D., and Jett, M. (1998) Identification of alterations in gene expression in response to

33



Yan, Z., Neill, R, Boyle, T., and Jett, M (1998)
Alterations in gene expression show uni que patterns in
WO e@ponae1 t o agents. In Proceei ngs of the 21st PET/IH2004/016118

Sci ence Conf erence, .
Staphyloegprg! entsrotoxip B (SEF) um’i@ldlf?ei@’é‘él)d‘ﬁlgg’e 2@5 18546 ‘gﬁég %ﬁ“ Annual
Meetmgaggﬁelfraﬁdm@@smn gene expression in response to 33 WO

2005/ 017181 PCT/ US2004/ 016118 St aphyl ococcal

[00188]ENT REQbR b kehe &pBNioigbMGigtiatd eeeddvelapeddd diplmge (DS medical

In the AS 38t h San Fra
conditcpiy st JGF NELROGETP 1 n o R LRGP L i o Friend e
al., WOB®B055HRY §laepadi &6t Hind GNO S¥5V30 itoPrashard zﬂrleﬂy, the method involves
condi ti ons, as describe for

obtaimrg tl-;ngvei g@n@ EERESH O dn ec‘gfi cellsessgggtgg %J% a § ef%td 001|1_dlt1on
comparﬁlg thedtblative IR ILEBS Gith Sst:%iﬁﬁh’ea Bortdols. & dignosis AmetnYWBde based upon

/57130 to_Prashar. et r h
the conprFOR LG MR RIS T VBRI KR GEFLA remy gre of e
variety S8k &&1R6k w&l nSwASSBE itré}ib&tdn ‘gbriehtl ayss dleeellsodd tien dnmthfor or purify
and conp arhgg t he relsgi\/ | evel s 3gta ned \ 1 dumn but ot
RNA. @eepprshadraisierdhe rrodugedly /8% meas e e S8 e e
limited YPBE methb @ ERIPETySPastaf cttah e WRIN/(S280; &&mi emal Imeﬂeials:c 257:967-971

(1992); \ina,%pqu %;\I'g\]olfnslfi I ieﬁql,fga Js\r/éﬂﬁg—h%%?%rﬁ taﬁd Prael} et a? m Proc Natl. Acad.

Sci. UREIR6581663 (1096). Hfh&se@,@hlhﬁuea nehicaleproduee igale ef(prcssmnn pptﬁ’lqsfuymg

RNA. Gepe re rofile reth .
e RS S0 PO . RLOHER R Yo
array, JOMNA S8QLdNORIS, o@mﬁmﬁﬁnﬁ)g arfdr ths tileer Cﬁ’tentahes the gd®expression profile

97/ 05286; . Li
refers tp g 56}9&;3&%1@1 8? tli]ug F)H)rmglil % rgklizglsaﬂ 1el§eéuc}51 a§1§1 );B%ti&%gég gtﬁdmdlograph
of labe(e& 8SI0)N ﬁa@ﬁdnt?pxasﬁba& freih t@thl.cellular BIROGA sdattated opdwmdasis Geize by slab

3. 659- 996). Th h
et clegpace: o B8 O o6t o PR
FRET d b i.di
[00189$| i é%xﬁ El%?yesgf i‘:ra%a ggplds Pif tBlrs nafrentlo ﬁ)gonh%ggntgﬁec ewg}F tro ‘%s/sess

mRN A@bﬁsﬁ@q uﬁﬁﬁit}ﬁgdesﬁf%ﬂ\bélb\m geweprdf nfRNZgexpeassiort (e, genk expression
profiles efg’tgﬁﬁgﬁ %]]t]hee e{iﬁ %1?%‘3{9}%2%%& {) pr%%iﬁﬁfr&%fgc tos oshi® ¢ ker genes
are det&&edlﬁlyas@?lné Gt ghbridization dlibaragoregmBplas tothei a@g}lgdermm exactly

1 nentECP %duqed fromtotal cellular nRNA separated
Cmnp?WF K128 9674 4%%2e by slab gel el ectrophoresis,

pillar el el.ectrophaor, LC, and ot her
gparaﬁg%“gﬂ@@ﬁ&i@——?@%?%gﬁbihgggssay systens and

[0019(He th o({bmtnh kﬁenlvﬂrgn%glta? gaﬂ%rggﬁs/ r?a%/ te rdet@cj:t %r\é&nm‘yentlon

e S S Iessi
Foodbbt pathogemsviadlsdephut mRNAt lewiprd ées S iistamia( (Ean@pylobg@tﬁeE coli and Salmonella.
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[00202] In a further enbodi nent, target
pol ynucl eoti des havi ng pol ynucl eoti de sequences
we@orsespendi ng to nol ds nay be detected. SequePCEES2004/016118
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Sequences Tpeclﬁg{ol I?egfoﬁagaalre GORL AMHDAL (08 elgh ACRT € @ilraﬁe[t@YnﬁlyaQﬂh ,
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Leglonegllg 9) fb)P ]EQ’B{ Wo\l’e&ﬂ)ﬁoc{ S @ﬁi%%du@@mb@(v ¥ ﬁ%@i\/ﬁcr&flol 2003 Apr;52(Pt

erira an cont a nation 1 n harnaceutl
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DNA extraction and real -ti me ner ase C(Ii}LO n I
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based ﬁsgfys ﬁ‘% ‘5/16 Hléch I;E@ee B § q}%ﬁ%:r lgz;é”fe%% E%rceg ﬂgzﬁ%foém Shf)%ayeva G,
Blascd ]ME, MA’rtn QMHmpe:Engl L. Kmmmy ofM PCR teBtrfm‘ t8; didgniNsibbl Bibge]la ovis

inteify agn A1 RORABET0% Bar IR RO B 7V Ay o, Amin

AS. Deree¢isiaf Brﬂ@IDerpbb&s in g oGk b i}ffecZed chitld, sbeePpoathant entels@®@y PCR. Vet J.

o0 Y By PSR SRR v 120,

BruceMJmelitarslsnﬁrut:dﬁ]e osihadd Bngelpf sufsédlvi ey RCR.dGhw Miargbidly1994

at Vet Rec. 2001 May 26; 148(21):649- 53;
N°V3E§ﬁ£egv%é6ﬁ AA. Mahler M Hedrich HJ. Haagmans BL,

be
T T M T
polynelcsida comtspiydade oibjercotionc. resjstamd bandsrring gepesknawg ingthe art.
234(2):349-63). [00302] In another enbodi nent, the
nmet hods, conpositions, and assays may be used to
detect the presence of or %ﬁ%ection by FIP virus, a
nmut ant of the ubi quitous felYne enteric coronavirus
(FECV). Nucleic acid anal ogs may be designed to have
the sequences of prinmers used for PCR-based detection



FIP virus. Exanples of priners used to identify FIP
virus by PCR based assays are known in the art (see,
W@ 2@5/018nn- Mobor e DA, G uffydd-Jones TJ, Har boR€T/D#004/016118
Detection of feline coronaviruses by culture and
VI | evEise transcri ptase-pol ynmerase chain reaction of
bl ood sanples fromhealthy cats and cats wth
[00306c! i B @abspte thmpfes;enf @plidadosprpeéstackit for detecifey tadybtqobbiadotides. A

N ETICHRE R T T
anlogs, SOUr€d3 @V lightl Sin@SEOBU R stanliatdl used f@pboie, keysfshdvehg positives and

eSS Sl e g RO Eh st e e B
providedS F8Y ﬁtsﬂi?dy faki®oinbRdeistebié phc]d@ﬁrgcdf tHehespﬁn‘tﬁs ecnmsmﬁnsomstructmns
fectio . i,nf i ous anem a virus (ElIAV).

”ﬁk"W£?V@1@m§@Pé'§%§FB §dﬂﬁggﬂgwde5|gned to have the

seqyences of primers used for PCR-based detection of

El AW anpl es of priners used to identify EIAV by

PCR based assays are known in the art (see, e.g., Cook
[00307RF, TGokiks pSvidelliheretn, indidBietoad arrmpor&R@es. | ssel CJ.

Devel opment of a nultiplex real-tinme reverse
[00308] r aThe dyep tanste-pooiderbr ias-padkhges Ampwds: bi @ b providedjigiasigle tube from

i.nfecti qQus _ane virus (EIAV). J Virol Methods. 2002
Wh“’h?&&a‘“siad‘g’fﬁ’p" inl]% Langenei er JL, Cook SJ, Cool -, RF,

[00309 us H’lhg }4‘5{ Fla& %@ﬁﬁtﬁer 2&ald in 1§y§ﬁ% tab@&cﬁ%ﬁr@%ﬂ s@&e@aﬁhon from other

tious danenta vir l'asma sanpl es
mmmmﬁmmmﬁﬂe¢6mnﬂyr&mﬁmmtﬁﬂﬁameOf@ﬁgﬁme$ﬁmmnapparent

carrier animals by PCR J din Mcrobiol. 1996 Jun;

34( ® Nudgi¢ Azid Agatpge aj an MM Sinmard C. Detection of

horses infected naturally w th equine infectious
(003101 ol Iﬁgﬁalmmgﬁgo@ﬁ&xma@mﬁ@lo s.reaction. J

2001 May; 94(1-2):97-109. [00304] The
met hods, conpositions

and assays %? @ #sed 0
[00311det dide nbieie gridanelve sag e 8Fy nupﬁwéee.aaﬂ%ys et pegeigy foome
embodll\rlllile% %he nu@l% %Cm%laﬂ%g @)e(g\ I?glﬁdtﬂz? as egﬁ“’tﬁe AddRic acid analog is a

sequences 0 ‘det ecti on of
PNA_BruceIIa ovis. Exanples of primers used to identify

Brucella ovis by PCR based assays are known in the
[oosmr t Tiseegleieaqgd arvbogtnsy dhe doy sénefrep theGa coraplementary emfphy
\A h
complg} é}? {c))l ot%r\é%fn%lelﬁ’%—'@? ég«%n%g/lo E%Jé | ag ng Q%Zseg&)e%be llnown mt e art.

0si s of Brucel
In one@mbedimenif tbetictee doil @elnehaselantplew disclopadrharesn. , Vet
M crobiol. 2003 Mar 20;92(1-2):65-72; Handy ME, Am n
[00313}S. Thetedtit avid sfal@murydk Provisied i asy syifgble|gentpingriang fnay be pre-

ahquo%@ 1rE§Bsggl %ggﬁrlf §r 1§ Ia%{%glge ‘n%%? ﬁeBﬁa?glﬁg?ﬂgl\]Iﬁe %xl‘caﬁ@ﬁma)vﬁé further

n
packagod fiff ery@mtabmpadﬁgmg fcgpggggatl@ fa@@,p?@a@rg;o@yoneg}ts opthe g% and4to facilitate
dlspengméJ Sﬁtlh% ae%%kk g(ﬁ%%:sﬁﬁon B Lheslek @mﬁb\ﬂirﬁent @\%’ oﬁﬁ&f@ Belnfic18iH h&d analog

n M crobi ol
sequeﬁﬁimab) be’&@@‘@m@é in thgo@OBjckTdfe f or egO| ng exan‘pl es ar e
only exenplary. Target polynuc|eotides may includ
[0031410] yFhediite ey dlesinelode weshisitdp fagilitaie dtoite }ahlt“il%ﬁtle‘@ P%the nucleic acid

f%ﬁm ifid RIS BT KPOWIDNA. t he art. 62 WO
analo%%%@%‘?%§ B 384T B Rt PN o [ 00306] |n
one @sp&fleofiift PimaGNt application provides a kit for
detecting target polynucleotides. A kit nay i ncl ude
one or nore reagents useful in the resent enti.an
[00315)or Bhedriip ey owfiapall YﬁHU’&qTéI}CB‘d%\EF‘H‘TCCéﬁP%é iy, @i exemples
of hgﬂt k@hdes %Icluﬁy {he Sylvixud C@dlSNhlﬁt'I@[(CW I A&eti$ BlctfO TS c @30l Fritz Aurora
OMAn%_ﬁPS|t|ves a qgh&y@guof contro
50/50!39&%/%‘{3@?@5‘?‘ P %1?9&5@%‘11??@‘ Its. Optionally,
one or nore buffers are provided. The kits may

further include suitable paeﬁgglng of the respective
conpositions, instructions,




and/ or other optional conponents as disclosed bel ow
A. Dyes [00307] The kits provided herein include one
weroosorastyes. [00308] The dyes can be provi deRCT/IIS2004/016118
pre- packages_. punt s,. Or, can be provided in a single
t ublFolypiclegdedVianipuiating tampongnts apportioned. [00309]
The dyes may be further packaged in any suitable
[00316]p ackagii eaf ko BEPie@aipboisfusahno atahipniatepolyparmtitdes, sth as buffers,

the ki t gd to gacglltate di spensi ng of the
eNZyme, § 6@??? pihergnateggs) ej ¢ Aci d Analogs [00310] The kits

[00317][ OO?SlfIHu | ge%ﬁﬁgeieseq%ﬂu%glgaggg mzﬂerla sI C%B A%l u%e ﬁ’x%@ tﬁgsétre used to lyse

cells or agtadt BNAlop BN AaEondle sl iThe Huﬂﬁﬂ, enzyme$ nolomes amhdﬁwlnmeemals can also
t he nucl ei

aci d anal i L.
oS L 1200 L A L L SLSUTAS. i
1ncludeTﬂaﬁe)@ﬂlﬁieﬁﬂlmseal&bldseﬂrilaMO@czﬂ&yClbmxtg anybaegquahoral thatl edigon

(Sarnbrﬁﬂ{q) é Q{é %éyds.ﬁa&a% ﬁ[&ri)Xr F]sg an %tﬂer rg%regc% d%cfo%d%%%em
sequence known in the art. In one enbodlnent t he
nucﬁeﬂ%g%%ﬁgianalog has a sequence di scl osed her ei n.
[00313] The nucleic acid anal og may be provided in any

[003185 Ui Kitbiney fohtrandhete inssmdionefpr befopmiag thelratfinds éegcrnibed berein.

e e e

label af;ﬁaﬂd@glcmgalfl@ror %gntenga)t piber @W@thﬂm%mWﬁ@fﬁ)ﬁomWr The

mstructlons mag gl}fgr% tggwﬁgel' $ftn§ettlﬁo H)'r ?J@ﬁgﬂoﬁ dnd I)r rt‘ng@vaf: !)ﬁﬁ@c?dnﬂ:gts of the kit,
anot two or nore the
precauﬂmms hmi wethais doracnlaine@andélea g@n@@sﬁlmeﬁéﬂ EHHB.YIRALS CANYCHENS

K [00314] The kits may al so include a
"m”qw“ﬁeaﬁgﬁ%§%$a0|Iltate effective hybridization of the

nuc Ch §aifk afjo tl@‘[l‘ﬁL 0 Sl 8nd1@i9€t pol ynucl eot i de,
E;HS—Sé*ﬂﬁ%‘spé&%%%Nﬁ“ C. Source of Light Stimulus

[00315] The kits may optional |y further include a
[00319% ourKGle mat firthghontain avmpensnts Nesulin Hie ProAEPTRBERTFEAdS d&ﬁclosed herein.

I ba¥blidtRs, Bluda¥\el
s LRGBSt Lot s o ey i

scissorSynhaylging Wndmdf&/e BOWEEMODS/ bl ue and a Osram F9TT/ 50K. 63
WO 2005/ 017181 PCT/ US2004/016118 D. Pol ynucl eoti de
Mani pul ati ng Conponent s EX8¥PEESThe kits may al so
i ncl ude conponents used to mani pul at e pol ynucl eoti des,
[0032(ﬁ uchpr@$oiRRWhd, oﬁ-hmlter%@(ﬁfﬁﬁes LAk WSk fiddeibethe manner of usmg the
terials. he huffers, enzynes, colunnf %1 ¢
aboveéfaq@?edmﬁte@?qna s Eféiﬁrsr%é Ao RS HAR HPE TSy he Scope 0
this ml/e)ﬁﬁ@n b&Qhth§ o pr&¥itERet kb0 pipiRed. rom a cel | . The
fers, enzymes, columms, and other materials can

[0032ﬁ| S OAll hlﬁ:%lld»‘a@ﬁl a%@lﬁ@ Q‘[@Nﬁ st'dSlEﬂ)ldtﬂnsfﬁﬁ heull dtigg Examples were made in 5
polynucleotldes

mM prasphgisRaEEs PHj AP CBysitE Soph s ey or DMSO.
Mol ecul ar C oning: A Lab nual, third edition
(Sanbr ook et al., 2000)4§%$%ﬁ§%%fﬁg Fbrbor Press, or
any other reference disclosed herein. E
I NSt ygkid-Based Assay System for Detection of PNA/polynucleotide Binding

[00322]  The formation of a PNA/polynucleotide complex resulted in a color change of the indicator
dye. Cauliflower mosaic virus 35S promoter DNA was used as the specific target polynucleotide. The

dye was 3,3’-diethylthiacarbocyanine.

[00323]  Ina test tube, 15 uM PNA molecules complementary to cauliflower mosaic virus 358
promoter (35SPNA was added to 5uM 358 promoter DNA (35SDNA). The PNA sequence was
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[00318] Kits may further include instructions for
perform ng the nethods descri bed herein. Instructions
woreysloe7isncl uded as a separate insert and/or aBC"p(HSIOOUf)MIIS

cocad a5 RS0 o ORLE] Dby ARl b v

added. ITRE EHPAIAC chdaye Piad reeht iA ex@fitiaihaeystenihe i nstructi ons
may i nformthe user of nmethods for application and/or
[00324] ©MDAolod Ehaheindionédtht presehed dfehekiolynuclgtideaut i ons and
nmet hods concerni ng handling of materials, expected
[00325) eSThd lﬁluld\/\ﬁiieldlsy@ﬁn wamtemdusmg 1ul of2r5opd ldym@bl}tedalm@l 5@uh otal volume of

s 2 e 0y A 0] EPTRRB LSy,

howevel AR sj‘zﬁ’teﬁﬁpdtﬁmﬁ@i 1:_teh& 1ﬂE§tsfeﬁﬁ abdalie st pﬁkddi b?e tigie mero reactions across the 4-

a {Lo onent s_. .
10 pH r&%ﬂ? qa% ana cig{;téCﬁ{] to 8?02165%5{3] %kl)ega \Sn 1 t t an controlf 1&%1%{1% the PN A/target
polynu@écdid€BybridS CJbGrS@dpSsurerta fikhtrsgmplas Shea*aaj:tla}sée pmob baspimg klear. Upon

EXAMPLES. 0
s SRPYBE CO B ol 05 00 B RO G ARp R s o
the san2baY Betdlem@H el Raavtnt vith PNMpoi}&uQ]mﬂlét Isstbmlddronhzﬂ 46 hedegsidual

exanples in.no way serve to limt the scope of this
dyeat\’aﬁ%srfk’?%ﬁ?ppblg? rather are presented for illustrative

[00326£ ur ROR e%'f:r c%f %Oi%erg' lt En,hfl g%ﬁ%latgongﬁﬁ\%fg&q]lsgcg S%% é)uffers were

I'oNs I'n esS were nm
tested voith \ﬂiNbl}Bi}ﬂ}Bp NapP@4 blffeﬁ”EIVqre Ehled uIStOlj)rﬁl\é g(glcgttlhg(pnMBgﬁ’erﬁ aindesglts which

perfornlq_eit& d)gf 18% ag%%? &2@%4 @?B&ﬁ?g&%{% d O?M BEAYPLAR sdits which
did notRNBW pmlcgsnﬁmbeebtmanee &i thﬂ:lmﬂgoqs @@Bﬁgﬁaﬂwt¢, deh CeHAP @, FaS04, and

MgSO{:]c hF ﬁg (s:(l 1%Ot I sg %ar%%e&au % Sﬁgl ¢ @/d Th&)ngi @ql’/ofwé‘eh@@gﬁ/o butanol,

PCAL ower” nosai ¢ Vvirus
10% mpthaivht16vo @mpm omé@’d A4S, h‘lé( Wowldy i nifenOgeM NH4C1 lOmM

ol 0
Na HC(gg W%g%%éplghl acar osgil/)glﬁ,:gﬁger (?8%% 5lé<jroslen105n IE/I"efgts 1tA>u’I*;rétlonX 100,
S5mM MECIM PNA nol ecul es conpl enentary to caulifl ower nosaic
virus 35S pronoter (35SPNA was added to 5M 35S
[00327pr orSodiem pBdéAh{tSBEDRARS teFibbat PNA, 8.6uént 8, Nd 9. Albatheapuffers were

e e
[0032§1\as t306t fd %%g?olﬁ’ﬁ@l[e%tg% é}%}iﬁm ﬁ:glﬂarg r%acu %ex@rd@t%&m G dhcEXEEMS of 1.5 X

e i ndi cateq t he
10" tameasaesmmée@fdes/mecnpm(% ueQT taeget m@ynuplewsiz | of ppastipn)gif amphﬁed target

6 ected.
L R = R T s
The system and net hods wex smipggi£d and successful in
the pH range of 4-10, however the system performed
better in systerrs above the pH of 5 At tlrre Z&r 0

react i oRetexming pfithe Effect of BNA molecyles
i dentical to each other but | ess vi nt contr
(003291 5. KT HFpEeRElepRoy the HfEets opEAipHEEN BT T EeBh “ti pr

compdﬁégga%gsfogo\lvg ght stimulus, the reacti ons began to
becone cl ear. Upon further exposure to light stimulus

reactions with PNA/ pol ynucl eotide hybrid becanme  Final
Compbfdt! etely clear at the same rate betweervglidné- 10Concentration
WaterReactl ons with PNA/ pol ynucl eotide hybrid figam pH 4NZ
Upstrd@PribRSisfual  dye at various shades of pinksul [ 00326
Downé%re@ﬁ“i? p&Er, 8hguf fers at 1 0mM concentrati onsp.have begsam

MaClL usqq,, Sorre of the buffers were 3ul 1.5mM
10X Reaction Buffer (Promega) 5ul 1X

PCR Nucleotide Mix (Promega), 10mM each dNTP 1ul 800uM
Taq DNA Polymerase in Storage Buffer B (Promega), Su/pl 0.5ul 0.05 u/ul
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tested with various pHs. NaPO4 buffers were tested up
to 0.5M concentration. Buffers and salts which
w@eoosSorTed optinmally include NaPO4, NaHSO4, PCT/US2004/016118
K2HPO4, K2SO4, and CaSO4. Buffers and salt whl ch d|
BSA  not all ow successful performance of the ods
include Na Gtrate, NaCl, Call2PO4, FeSO4, and I\/gSO4.
The nethod al so may use pure water, 0.1% SDS, 0.1%
Compodifibt SN 0X R ctldh Fwween- 20, 3% but anol,  10% net hanol ,
Tris-HCG10% i sopor panabomer 10% DVSO, 1X bl ood lysis buf f er
kc1  (0.15M NH4CL, sh0mM NaHCO3, . 1nM EDTA) pH 7.4 or
Triton 384y ose |l ysis puffer (0.32M sucrose, 10m Miris, 1%
Tri ti on X-100, 5nM Myd 2). [00327] Sodi um phosphat e
fer was tested at etj—l[l4,_5, 5.5, 6, 7, 8, 9, 10. Al
[00330]ot hghepﬁlﬂﬁf%eﬂge%"éere? 8{WH at pH 7.5. Sodi um phosphat e
buffer pH 7 gave the fastest reaction. [00328] 300

Primert A J6tprpRdnseyedeet | de per mcroliter of reaction were

o117 detedtsedcrConaeninatgaorsred 1.5 X 1014 target
pol ynysk@abindegsy eacti on (3 X}1012 target

o118 polynuehGarhide/adApiGT@astcan)|; 108 anplified target
pol ynuskeabindgg3y reaction (2 X 106 anplicon target

PNA POI YNUEEECACEENABAGEAKEATTI or)) were al so det ect ed.
EXAMRLEES tDat@ng) nati on of thg Effect of PNA nol ecul es

on PCR Reactions [00329] This Exanpl e shows the
effects of various PNA nol ecul es on PCR reactions. The
Thermpizclexppgeie AMERgereh BEFEDI ows: Final  Conponent
Vol ume Cotédertlrainprtén Water 38 ul N A Upstream pri ner,
42 cyclsOM 0.5 ul 25uM Downstream priner, 50M 0.5 ul 25uM
MyCl 2, 25Mhi® lGisecpnéiM 10X Reaction Buffer (Pronega)
5 ul 1X PCRomNdst@ods de M x (Promega), 10mM each dNTP
1 ul 800umr faraxf sBNAdPol ynerase in Storage Buffer B
Hold af{4°r onega), 5u/l 0.5 ul 0.05 u/ul 65 WD 2005/017181
PCT/ US2004/ 016118 BSA 0.5 ul 10 ng/m  Conposition of
| OX Reaction Buffer: Tris-HC1 100nM KO 500nmM Triton

s 385 A3 B v e

reactiohsSEQ | D NO  12) 0118 5" GATAGIGGGATTGIGCGTCA

[00332] 1. 1ul BURR corn DNA (Bt/RR corn has been genetically modified))
[00333] 2. 1ul BURR corn DNA, 1 ul PNA (100mM)

[00334] 3. 1ul B/RR corn DNA, 5 ul PNA (100mM)

[00335] 4. 1ul Water

[00336]  The PCR results were visualized using 2% TBEE agarose gel electrophoresis.

[00337]  The following samples were analyzed to determine whether the presence of PNA inhibits
PCR. In addition, the effects of PNA and methanol on PCR performance were determined.

[00338] 1. 1ul BYRR corn DNA

[00339] 2. 1ul BYRR corn DNA, 1 ul PNA (100mM)
[00340] 3. 1 ul BYRR corn DNA, 5 ul PNA (100mM)
[00341] 4. 1 ul B/RR corn DNA, 1 ul methanol

[00342] 5. 1 ul BRR corn DNA, 5 ul methanol
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(SEQ I D NO 13) PNA 5° CCCACCCACGAGGAACATC (SEQ ID

NO 14) Thermal cycler program (M} Research PTC 200)
W(?5005/®671&1 mnute 42 cycles of: 94 for 10 seconPGT/USB04/016118

or 10 seconds 72 for 20 seconds Hold at 4 [00331]
[003431The6féluﬂ§7\ﬂiehg sanpl es were anal yzed by PCR to

(00341, QGRS ACKEels e PR B %ﬁb?%ﬁweéslre G

[00345]DNAThefgsl?1|}té %mg‘gtg !_%{9 )dlddg ﬁ}ﬁ%%Cﬁ Whml lII g{ %Rsas ?%Jeﬁﬁ&?e reaction
(Tube Zg bitA BH%&Q@%MNMJ 9 913135,& whs adﬁedlﬂo thdateriof OR886)] Mdtienol did not

results were visualized using 2% TBEE agar ose gel
inhibit RIRwherohkldMNs ives adflgyg Srjreaphien {Tgbq @M@la@@wﬁ? @élb\kéﬁg when 5 pl

a ot e whether the presence of PNA
PNAWls%%F%dﬁ?%er%&g (ﬁﬁg@a dition, the effects of PNA and

met hanol on PCR perf or meges, sgigge determ ned. [00338]

1. 1 ul Bt/RR corn DNA [003 2. 1 ul Bt/RR corn DNA,

1 ul PNA (100 [ 00340] 3. 1 ul_Bt/RR corn DNA 5 ul
[00346PNATIieltiyanderse phiteds stimulatedichanee mp argRtied PFPPEIIRCL 313y

dlethyltﬂﬁtﬁﬁﬁ%mne[l@&@e%l diBerent cohceBtAHBR GFINA BDR¥RCuIS wed determined for a
2005/ 017181 PCT/ US2004/ 016118 [00343]

specifiqgarggt ngfynydgosife f@%%l&%]andrmAP@Reffcésul ts were visualized
usi ng 2% TBEE agar ose

electro horeS|
[00347} esThhe GrepRebwasleotidp Fes %@F Y elenss ?ﬁﬁ%@%&@ﬁﬁ% Nf%) and
comple%m%%e M ek Qe tx}aﬁNf @ﬁ@TGQﬁ'GCCT@C@C@rAG:’D% @iEd ID NO: 1) The
i nhi Bit PCR when NA was._ . added to eacti
target polygpeotyle cqv@%nﬁaw Waredh% that are, Jigigg T%@gﬁwﬂ %fh“[ 1gure Pﬁ}& PNA
concen%%n%g €44 bRokh&ch®Aatk @k dohttatatbh.wabBhhiateedactibnd
inhibit P when 51 PNA was added to the reaction

[00348{ TURER)S dcFRNR] BneXohRO 340} -dTéiEylﬁlﬂaﬁﬁbd‘c@hﬂlﬁﬁodlﬂe cﬂyeghﬁssmn after
stinmul at ed chan}g{g in an opti

LT T TR G RO AR I

concenrMMRRBhE afited %Véléng@l\i&hmufé@ e ﬁnm tdetlahge I’I\eﬁiy1ﬁg)¢‘onéentrat10ns of
specific targ ol ynucl eot j d n

polynuglé@ﬂgié @ dhis 269 @M aqqq@plcgﬁ glbf[he ﬁ ptg Z.Fge&g c%gntragon represents

the ﬁn@mﬁ%ﬁ%@@@r&cn&ﬁ@répﬁsm sagypled Behtaining probe and dye only; (A)

represents samples containing dye only; (x) represents samples containing buffer only.

[00349]  Figure 6 depicts the percent change in emission at different DNA concentrations. The dye
had a higher rate of change of emission at higher DNA concentrations. By comparing the rate of change
in an optical property of the dye at higher PNA concentrations to the rate of change in an optical
property at lower PNA concentrations (or in the absence of PNA), the presence of the target
polynucleotide was detected and could be quantitated as shown in Figure 10. Polynucleotide

concentrations are the same as depicted in the legend of Figure 5.

Example 4

[00350]  This example illustrates that rates of change in optical properties of dyes can differ for

different wavelengths of light stimulus.

[00351] A target polynucleotide having the sequence 5" CTACGGGAGGCAGCAGTG 3’ (SEQID
NO: 2) at 20 pmole/reaction and the PNA molecule having the sequence N’
CACTGCTGCCTCCCCGTAG-Lys (SEQ ID NO: 1) at 14.4 pmole/reaction were combined with 3,3’-

diethylthiacarbocyanine iodide dye to form a mixture. The mixture was then exposed to the light
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conpl enmentary the PNA nol ecul e was N
CACTGCTGCCTCCCCGTAG- Lys. (SEQ ID NGO 1) The target
w@ologoutBeot i de concentrati ons were those thatP@Er/es2004/016118
listed in end  of Fl re 5.
stimulugRspéseft ‘?Ya@l?tfﬁﬁm\m SE?P“&m;?ﬁBT EPREEY ’r“b‘ﬁhe Rifgsnifyaee in dye emission
was me&saRe 8drkigdel ON was 6nnol e/ reaction. [00348] Flgure 5
depicts the tine course of

[00352]3 Sfrightt thbpﬂ:tt Jfhle asalkg e adxpartmdno dVilie tighe stenmlesiasgesf dietusing the

expaosure, t ht sti for, differe
Frit: AGGROBRD Pk RESTR: REEPAES Ay eI T Ry R 0 0Y 2y Pl leh
stlmulu!i. ®8d gePMlted GORPCEHILY faltel. OI\heUSQuhgg foyiu éﬁght\m ﬁiomrﬂgt) hml tp gm nm. Green

ource to stimulate t var ng .conc r
light tigplus gt §RETeI°d Bfl}l%i%gff?fhﬁ o B cdsulng §§£\‘} grSE bR 7280 o
Red lighti8miugWhLeen8grRM dsind L@ e fillerc Ohe eailting redhight eps ﬁsre 68@nm to 720 nm.
the final DNA concentration in each reaction. (0)

[00353] epPVRREntis sﬁrﬁﬁméf RsultedOhitthd gcrean@t mr@bedfmgﬂ: iglymeisgen. yBlug Ay green
represents . sa cont aj ni n e.on
waveleRSF UL G f?@veblar-‘f‘f%?% TG Fofe W‘VJ&Q‘@? HERkF very

sbwpék&ﬂ&ﬁﬁxﬁﬁanﬁﬁﬁﬁent change |n en1SS|on at dlfferent
DNA concentrations. The dye had a higher rate of
change of em ssion at hi §hanplPNA concentrations. By
conparing the rate of change 1in an optical property
f e dye at hi gh I
[00354@ h ah‘gg Ex m%}e dem ngtrzﬁ{s tl?:g\l‘lﬁ&g %%Eh%gpltgt ﬁ%l%%ﬁlsé&otdgt@ct ftfefen8ds in
mmhmmmﬂaankmatlons (or in the absence of PNA), the

presence of the target polynucleotide was detected
[00355and Teoshrdplbewee prepireda t g figss sasipbsgoniapedp Wt@re pHPNA complementary

nucl eot i; 43.3-
toa Gl\é@ S %1tenca oun ?%GMI(EPQQ ﬁglg/ﬁlgﬁe"g_z& u%}gf(? s&@lyﬁ%ﬁ@@ [alé 0%% 01
dlethytﬁiaCast&)(a)mh@hcﬂd [The sqcamcbegmp]q&pntp@@cb@m@fur@pf&’%%cqmplemen arytoa

GMO se uenf:eatlom?ilg Qﬁ\?(t) 's%ﬁg%)%ucqy(ﬁﬁr e GRL (?UI(B E%r poflﬁl[lcle(qidg f.g8 ept.

stinmu tar get
dlethylpnzicyzfnu@lamot iodde hHpémrrgpeshes tg bgm sifpdus rate of change in emission over time

n@ 1%% & fra? soy leaf for both mixtures.
WaSObFS)GI’V reac I%A%g %’hp )gﬁ%d fzecu g hHaIVI ng %Oﬁ,eea or Do

In bothsreqtlmclszl N isol GACPSBTESCRADTEE NG eastion (vSEme p RRYA copeegipation was
25 no/yd 4 pnol e/ reaction were conbined wth 3,3'-
& i et hyl t hi acar bocyani ne i odi de dye to forma m xture.
he i i B ot tinfa8s hdp@itd B Figh@s. Th t
osse 15 A LB R0 51 s Bty 70 o e
changafinfefissienof 3.3 ghethypielcarpenyrmnepdidowss Heewed Ovshtme FPé aSample
contan? E%E,gn{ 88@@%%%’135%&}{&0&% SHFNNmolb@ite é@xﬁﬁ"éﬁ{eﬁﬂrﬂﬁ @Fegion of

ure depicts the results of this
genctieXip sroirief breanii (@MO) givt358§ prhrmclretivpsng e aeusiEdy g dified

orgamtsﬁg(}ll\@ yﬁpoﬁ#ﬁr gé@hd@ 0f R G’M@;ﬂ)@ gnu?o@&ﬁﬁé epit c}ﬁﬁﬁet i emakich 60the dye

m 4 nmto nm Blue |i
resultssfranmilpe h@r@ggn@‘eqf ahreANFg to kg (ﬁ]@loasom ang nettp the lnon-ﬁl{g) soy. The method

detect (ﬁ:ﬁ%b bk:nH Sot - ONAS sby. OMe HRYer? McthBdAB Vi heatk RRRtect
StI%U us was generated using a green filter. The
dlffererne@um pélymyclyptidsrsequiersss Pigesst I DBM-450 nmto 480 nm  Red
light stinulus was generated using a red filter. The
resulting red |ight was fE¥#EB8® nmto 720 nm
[00353] White light stinmulus resulted in the greatest

[0035PE" CEMt 2R RABoW thR MheSfubi@ily oﬂogﬁu@ﬁfﬂldg neeAmple may be determined by
wavel engths resulted in initi Slomer ercent

measusing Higays Prrhaseds PP Re Al e P SR 28 gapgown

polm&l&Wd@%@%tl&l%ﬂ gQrdlMing He $5¢ @thal@é apk eptiral &Qﬁ:ﬁ#}o a curve of
Thi s Exanpl e denpnstrat es hat

t
o of By BEE GBIV PR o1 e FIEPETIE 461 e CIATAER: messured

at a particular time of reaction. The determination of the rate may also mclude determlmng the change
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[ 00355] Two sanples were prepared. The first sanple
contained a m xture of PNA conplenentary to a GVO

wa@egaenmel f ound in GVO soy pol ynucl eoti de, GVPEDYS2004/016118
ol ynucl eot i

\ .3 - diethythi ' .
oo RS S B S S SRR B cppmion o
one or ERERNGIE Mbdfiy/a kdwa cokbiidrasieguence found in GVO soy
pol ynucl eoti de, non- GMO soy pol ynucl eoti de, and 3, 3' -
[00358]di eTtytnicicaasaipie y a0t kankoi etassicupomseerpypalyaudotiiid ght

st.i mul us t f .ch i ssion over time was
Cmmmﬁ@ﬂ@@?Wﬁﬁmﬁga 0 t?&%ﬁ%@@mﬂ?ﬁé”§1§n%b y%ucleotldes
CTACO®GAGCLAGIONETE 3’ o(BEQAY N@aX) afibthe BAImalecxteise@snce wag N’

et B UEEAG | SolRRLA e DA AR e

functiod &Qﬁ@ﬁ]pof&hﬁ:ld’oﬁSeLIéohthtg‘atToatlsede@fctedI‘maﬁrg&e|1Q Thd dasi crorresqwmd to the

TR NP R M ST
in emlssﬂ&ﬁﬁ lﬁfeﬁﬁlrdd\f&f a daipe hhdnig @ mmmonmnatmnn Thgquantity of polynucleotide

ina glverbq.ﬁﬂp :d%lg,%nga)lg rt{ﬁ:oc?( aﬂ?g (JF:) stan drd ¢ rEé\IA mol ecul e

gene i‘caf 'y modified
organlsn1(CmK» soy 358 pEI qggeotlde) and either a
genetically nodified organlgnw(cmm» soy

pol ynucl eotide or non-GMO pol ynucl eotide. The change
[00359] n Ehis sxinple dsfmobdimtes the target gellmusleptidsrmayie RNAor i di zat i on

of the PNA to the GVD soy, and not to the non- GVD soy
[00360IThe ANAGRNA, ded 23 t-dcthyliacaidysays iopide dyrorere pranbiss. @marget
RNA s%]i%%,(l}ce m& 5 ’%@E@@E}Gm 1%19&4'35’ fSEG D £d: QS)da%H %tPNA sequence was

erences 1 n polynuc eoti de sequences resent in
a univeBhlactEsia Ml Aeprebd l00BS T cohplementarmpiasensh dvise RNAtsequsace. The

mixture L{%Qet ém(pgseg ftqbl&% Qﬁ%ﬁﬁls ea%i 'tl%%)efc@nt%h%gm e@mm o@ﬁle dye over time was

neasurln tthe rate of ch ange in an
measured) aipd edmpared et 5a}mp@f1nql¢ﬁeng@]éNAmobmgc&¢p@Fl@seﬁwpq@stgqﬁi of an RNA

newn. .Ral ynucl eoti de concentration and correlating
pmﬁmﬁﬁﬁ @gk ? change in the optical property to a curve

[00361ff T‘ﬁ@?e‘éﬁlgﬁfée?c%n%an d%ﬁt%@oﬁd&aﬁd?@pe&%b&%le E)J&Bf%fetiyn Figh811.

e change may be neasured at a

Compapigamt ¢f&0) Ipmpletqf treecb PNA@gTIeRsian (-Dh@dd@e@ RATAED PN G poricprations of

20 pmdgg%g?tg?};l]@{éog &%g%%(ﬁ)% ;21 gﬁ&%ma@il&g & &m@ﬁgseﬁtg th\é@ercent change

16118 RéIptlca propert
in fluorgseshgegith tieemaergd tocnrebsiaad fyrplanse REWepg@USlPPLGET RIE & a change in

e r N detc@B@bREd S Era82dTRh th
L B T

opticalipeapedsafthe fxsr a 20% change in enission at a series of
pol ynucl eoti de concentrations was cal cul ated. The
target pol ynucl eoti de sedemple &as 5
CTACGGGAGGCAGCAGTG 3", (SEQ ID NGO 2) and the PNA

[00362(]D %&H e%a'\%ﬁe HERGRIrMEShdNthe ntefMoll oTlldGiHEpkecat AT d apSitaminating
1) The tine required for a 20% reducti on
bm*@ﬁwxb functlon of target pol ynucl eotide concentration

picted jn Figure 10. The datg correspond to
(0036 or Bhpocr FRABSEREEITIN BY G 6 Ty ROy sipegpice n-
sampld A8 cBHERMatidd HcHRRIURE oﬂieh\Mbhf}]hlcésh@d's@eﬂeﬁmﬁe(Q Q% -dfb&i‘yllk;ﬁacarbocyanme
avl.n unkngwn

in em ssion Is nmeasured for . a s g
iodide dgp @t PR TRAECUIP R RiehAtert ’yfh%fefgﬁ{%ﬁ*a FRUIE Feglcnc ey
CTACHOEAGEERB LA TRy’ ASEdabavari2nad thy PR X séapmeatas ng to a

st andard curve. e 7 b0ﬁ359] Thi s exanpl e
CACTGCHRGH LTSS QQ9?4%1V%E§%%H5N ucleotide may be RNA.
[00364]88?’4@%]%@&5 %F@B%?W%Z-?ﬁgg% lggsl?rll e S%ﬁ Qr%% Irllﬁngf“ed clean

system and in samples contaminated in a background of 1 Dl, 2 U, and 4 01 concentrations of deli meat
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RNA sequence was 5 CUACGGGAGGCAGCAGUG 3', (SEQ I D NO
15) and the PNA sequence was a universal bacteri al

w@RaspITaBe havi ng the conpl enentary sequence t BCT/H820RNAN 6118
sequence. The nixtures were ex

S
wash arS IRAGPen AHEPLSTe | OGO RO iR P 06 Pelpppeteotde vs
detectedi}{ac&ﬁ%m&thmcwg&ndneasur ed, and conpared to a sanple
i ncluding a ponnucIeotlde sequence i nstead of an
RNA  pol ynucl eoti de sequepegple §00361] The resulting
percent change in the optical property over time is

pLcte n F| npar, spn ;
osssi; oy gt SR O B af I Sk PPt B B G o
00- gata@t@ggéﬁgtgég&)t (BBQID 0I0: 1280;s pitavhel/to e aiedptayitiin W@l then reacted with a
el rea [reaction J
o LS e e PR g o
percentt:hd’ﬁ@e eacpaiee dvdr Oimer Ohepdymicldyteleatagbe a syRiAsized polynucleotide or an

o B BSELSE, 5 LSR5, SHERE W oA BNl S o

16) and@N 95 bEanfipditén t@rfge@@@m@rﬂedtﬂ; tlest aJolptmal:ta]es tlofhe BES/PISA Stbipeoo-
36 t
M T e PR e e

5" tcncnbaedcgmmnmqmmap) ’Traet/qeer mhrdescﬂﬁié ri’g@x 5 bnoemgg‘@gfegeaﬁgtgcgt

3, 3'.-di Ith| 1 ' WeTol '
(SEQ Hgmllg \irvrﬁh aa?dé ] hcon F pcbgmuﬁl%?to(%%gé/ ﬁ?kg%?ﬂc%p&@g-tqs &SEQ ID
NO: 17) uire/a+iWaschaies EiSrﬁNﬁeﬁl bld’ﬂ(ﬁgat@tg’gd‘t’gglgcgﬂ (8EQ D O AA) wigh a 195bp

ampllc(tnat?régttpog%npi} O%H 5@ ttc%@ @ e Egﬁ C@Eﬁbﬁ%@ rlepﬂd%‘:écac;{@a%tccact-LYS
(SEQ ICNACSGAEEE @ﬁ‘#&(’:ﬁr@uﬁés 356 BEQ §'DloNO:-gaRpteagrtictepss ($BEAD NO: 16) with

o GBI iy BRI S Bl

LYS, (emnger@ iL8) WiRje HnttctiticongdMSHAEQAD NP éahandﬁmpeéma@mt-ws (SEQ
D NO.a r& nxcuﬁa%] th‘H tﬂat 5 q1c01'r1] taia% P &E%T%@&Eh‘é bgifore y V%érzatlgn Witk the attached

concen
PNA. ‘709" BhrckSits ﬁﬂNAS?%%@h@mSgaﬁmegi (@ IQJE@ tDetdthopen
compleg%/engry&g%%% ide. X’ﬁlmmﬁerd %o t8r%r& 13(? -3 % Iﬁ%;a&c'ﬂa%oﬁ 2&d € BGHis and other

eotl e Was I’n a contam nate
embodbm‘zsg]ﬁrﬁmndan ecapphesidhl [1ﬁ1@1%5]>u1ﬂmgwn a thgarg efﬁ;e@ﬁ@,ltlpm@f nucleic acid

addj LNyl at ed
analogﬁﬁ/é %%6“6 FiEs O%gAéaémeg gué%t %ftcglg 61?%( ﬁ%%ng 11%8 16) is

attached to a streptaV|dg Iﬁ kot hen reacted with a

pol ynucl eoti de. After hybDri za?lon the dye is added

the system exposed to |ight stlnurus and the er cent
[00366} harihe Eretple demiesitho vt oftq%me iniveopgien] pienes e there Atdtfeent

nt hesi zed ponnucIeotlde or an anplicon target

Wmmk%gﬁgnucleotlde "Test a" represents 35S PNA

[00367libI qflé‘lﬁ)e gﬁr‘tﬁ Q{sgﬁgc%hl'p%sgﬁ gt exﬁv&%g th él'l\tlglmulﬁﬁaf @ﬁ’é}erﬁ wavelengths for

95bp on target polynucl eoti
a serich ishaEies, hETHIERELTSS Cleptided o angyde a%}?tbﬁdﬁ’éﬁcﬁrﬁ?fé&‘@Pe iodide

dye we‘s?Fe?aljeE) NP ¢ %eal‘g"aﬁ Ep'\IAti]c%ﬁQS’peﬁ?Bk he el \Rfa%rog&trved The target

nucl eot i e ctttttccacg é D
polynuieotidepyas STEEALGEBAGH ACLSTESS (FigA ID NO: 2) and the NA mo ecule was

@992 tdrs BPRb: 1)(SEQ 1D NO 16) with a
CACT%Cgtﬁjanpllcon ta?gggg%olynucleotlde and PNA

[003685] t Clilgrftgtl% %) LS gﬁﬁiA(g-tﬂeY e dodsébt He en¥giod éYer ithe 8 d R 'of wavelengths

bi 0- oo-gat a attgtgcgt  ( SE
s e o 08 10{ 9009 802D (550 | B s
645nmr’ FBlcéaEﬂ; b at) 'ﬁf ?ﬂaﬁﬁlctlex ositiveleehttdPoNEkt sdnfple; @B Mepicts the PNA probe only;

tcacat caat ccac
(A) deplcts the 3,3’-diethylthiacarbocyanine iodide dye only; (x) depicts a buffer background. The

emission corresponds percent changes depicted in Figure 7.
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(SEQ ID NO 18) "Test/a+b pre" includes 35S PNA
S bi 0-00-gatagtgggattgtgcgt (SEQID NO 16) with a
wa2mbpo1aspl i con target pol ynucl eoti de, PCT/US2004/016118

5'tcttctttttccacg-LYS, S@SE I?I\IO 17) and
5' t cacat caat ccact- LYS, (‘ggd‘ﬁb NO 18) where

5'tcttctttttccacg-LYS (SEQ ID NO 17) and _
[00369]5' tTACALGHatiRoatiat thY Tie(BEQNay 12 UNG in 218Yliddrased e By pugparing a

PN ool oS SR G DRI AT PRag * SR HBeE, /o

represents, 35S 5' bi 0- 00- gat (
oo Pk S350 o T 10 T A0 A e (A s
experimehtBl K Eife targer-polyais]ddtidarivarcs’ STACHGHEGEEAREAESTATT d(SEQHD NO: 2) and

t hi nd ot her ' j s )
e e R O DRSS B RO iy e
biotinyl@kd PNAIpeibe wacintmobilivad tgeelt ty stedtivdiehiotis binding o T he helynucleotide
far .pol ynucl eot.i.de can_al I 3008 Ticht
and 3,3 Eggtﬁ%h’éd%i%&[yﬁrﬁ%%@%ldﬁ%fesw %ﬁ%f@e%g%eg%&% ﬁés rate of
stimulu§, RAOGE péreenachangtih Qadregegperssipn of the tie whpencasuredi f f er ent
wavel engt hs. [00367] Figure 14 depicts the conparison
[00371)0f Evepesumd eantde, hbiphinylsttd pebuandaftargit pplanusiotidpyer alryied &
dide Qb et |65 i X 1} 2c88tide hybrid was th
hybndlffg?%ﬁ%ﬁﬁﬁ’géﬁ e‘dlél?&ﬁﬁ&?@cgeﬁgd%@?%d?%ﬁ@h?lg{:car boc 33’ ani ne
added to @ sirapervidihy@ated welh mapte drbridavas aowddde biad fortharelbpifaea]
property of the dye was observed. The target
[00372pol Figuel16 denidethnasrcst ClETXCOEBREGCAGCATY @PSrved frghefifstynd second
L 1R NN 1418, WBBby streptavidin-biotin binding before reacting
sople e S A R TR 6 Py sgpriging i Bing e
to the tﬂr_get PHNA gnddbpilntesttﬂe),tﬂilqﬂﬁ\lfé owkesde gfd t@rg@t veagiadewyediio Byhaidize together

- oludd t Rins 8 4 fy) HthBe p@Sent Hah QWS FludkbscBhod &6kh time
m SOlu‘ilolngn[%{o?e %a)%ln%?%{ggﬁlflgh}fw?égé 2% 458?1m nc) agf%eenul isght l
comparsdtormoehe abhOnm d) red |ight source 645nm For each of

a)-d), (.) depicts a positive control or test sanple;
(o) depicts the PNA probBxamplgi2 (A) depicts the
3,3 -diethylthiacarbocyani ne iodide dye only; (X)
[003738 Pk Sx i d R hstRas ek 2 At thod$Bay RT&SH %ﬁ@&ﬁ@'ﬁm&ﬁﬁy a target

e
ercent changes depicted in Figure 7. 70
polynugle@ile Obtrined i blosd crauni® 16118 Exanpl e 11 [00369] This
exanpl e shows that the nethods may be used in a sol.id
[00374p a s dhinfan blead whscoBpasesthyi vsgipancpnNAIoP U trbfse JORRE "rﬁi;ﬁchl?%* and
Lt her, befor 14 icrBhRd] i . 1 that was 6M
tout ofya5yof Bieig@hafp b BlaBhlP PO QuinabiBl b rHgRRALTE
guanidiniunp thigveaaar 3006 EPTAG I ol TRIS. B (! ¢:8) d08/T Tritpaste 10g/L

... experinments. [The t I ' 4. 10ul of
it R LA S P g BRSPS NP hHE P P disptved. 10010
fermnald B 0AGkAK 8ddea stda mitkdfuge tAACHRIEHEECTGTCCOBT A3 ly(iShdier. The reactions
NO 1). In a first sarqil g @ .bitoti nyl at ed PNA probe
were affgieed tsHRAs & 2Pt EREFPeHY LePBYEavi di n- bi ot n
100373, 3 it pRTCS P DGy R L Od T P g fsoaded, and the
pellet AAGRER wikth S0BAPNhEly ¥R Buft DURESE1EtGyvak bglrifugeitagain farg, miasad max
t he percent change in fluorescent em ssjo §)0f {hte dﬁ/g (5%
speed.\idig sypeEIg @RS dsernderaqnd the S&P%%%W%‘WB?%‘Y&& Opl of wash Buffer 25%
e:thanol?,i %31%' Btk @hes: PbRARENAN] RaNiake efC] QRIsyu alhe edabiits were@entrifuged for
~allowed to ’hybridizeto ether to. forma . hed twi ith
2 minPRAAREIgPRedded tores RSB WaTFiErapsily B TATHEISSBTY Beenec tvice Wi
5mM Hafl DOBS: OB theFB e Byt @izatichtrERBEA VAt the Gipaltrige, veattions were
and the hybrid was allowed to bind to the well
resuspeudefl awith 20910 087 2Y! rbpgphiste bufferdepi ct s t he percent change
in em ssion over time observed in the first and second
sanples. Intest 1 (.), the probe-bio immbilized to
wel | by streptavidin-biotin binding before reacting
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to the target DNA and dye. In test 2 (.), the PNA
nol ecul e and target was allowed to hybridi ze together
Y0 mosml'usl' on before addi ng to the well. Y-axi SPCT/US2004/016118

PSRt BB SRR B KA TSGR S

[00376); ; /the fgl
blood waxXagep knta fﬂi)@mamfbﬁ &dﬂeﬁlﬁ: 1 Tt edultes WSO oty pf tvactios efl Ing of DNA.

i dent | f r.9 nugl eoti de

PNA seyicy i @?)%ﬁé(?@ﬁi@ﬁb?ﬁn@&e : g%fé%ﬁ?“é h bl ood was
e oy et e g, B e T N Bl
S Bl ge t ubol SRPLERT ng 18P SI DTEUTeS  H PRy Rekye
wWaN4M guani d] Blum t hi ocyandtle; 20rM_EDT - 10mv
TEPS. HO (pH 6l B 40g/ L Trifiwn X; 10g/L | M

dithiothreitol. Prior to its addition to the blood the
[00377b uf Emissivméathwat @lecitd WBOBEa Genios spdpteopbptometer at @R exsftation wavelength
Y were
ot 535 QG AR G g A ol 2aflrTh 54 0 36 whiiad, the samples
exposed ®dighi srumslus emgheaf tiroweesd/ 50 dori 3@@%993@% Tae flpesesgpnce was measured every
Osecongsnl%))r{@% s for 10 minutes. [00375] The reactions were
u 'for 5 mns at 4000r pm Supernatant was
[00378,jl S C?lrg\grgg? S}Q)Q&g ‘}]Laltjﬁle S mlé @ftta@&%a\f@ﬁgb&"ﬁéptfbtmj(lpﬁm.ﬁ ﬂh@ected by the
was centrifuged again for
assay, lmt ths femalerfelﬂod depistsd by WEP)@S a8 neeefivrcaire! Wee gotdie®elst - ded,
t he supernatant was washed with 5001 of wash buffer
(25% ethanol; 25% i sopESAYHIIE 1400nmM NaCl ; 10mM
Tris.HCL (pH8.0)). The reactions were centrlfuged for
[0037 9? MAN §uAber BB R RREQRnced Reke P GanREIda @R @& polynucleotides.
di scarded. The reactions were washed twice with 5mM
These @h@?@mﬁ&ff’élsﬁéf)fﬂéw used in the PNA hybridization

and

reaction. After the final rinse, reactions were
r esusPehAREE with 300l of SnM phosphate buffer 71 W
2005 PIZDakio pCT/ | idpooa ingeeEsciirn 0FFS IORE: f 4 nd
tablle_shows the it¥3t conditions for reactionlin
mcrowell. 2.5 of whole bDlood was used in 501
r eacf PRIZOMo| une. | Sidacigetegpiratgiap-15S 3ABEQ AP Q&) s /|| 166f
reaction and I ng Bf DNA. PNA sequence 5'
Bi o- PEPII®RAGDGT GTIGHd-OlCstBtecétBie@at D NO  19). |Test Neg
contyol No PNA cloSEQAD N@Eaxpl e 48] of test 48 | of
negaf pMe0%48iolk of | sigg@O@-tgcBdbAgthy 11 O Dye 11 | 1 1 1l
[ 003 7] Em ssi on}| @&QaDvweE: 2l | ect ed using a Geni os
specf rEPHBLHRBEL Ef 56b-CD@AOHtaictm wavel engthl of 535
nm and an eni ssi pEgawatiemyh of 590nm After| an
I ni t ' \p@BhRsM NUEELICBOHOO0e-tgaretes were exposed to
l'ight stinulus fygmJimenédunyra 50/50 for 30 sleconds.
The [PPRIBHRENCE| Vhio-CBICUOE00RNBENcccSBe &mpgjds for 10
m nug es. [00378] fry gor )16 shows that the sanple of
targ ppmﬁupl 00 -tgg&wc%g@wﬂjﬁ@,zwas det ect ed by
the “assay, but—the female brood depicted by (") as a
nega eort+ol =7 Us 79|
A nu rB]éﬁS nucl ej “&‘gﬁtaé%%e egst vvere or cap be usged
to deteet *argu o '..uc?'eGL iY':ISpo. These—sequgnces—ar e
listé Bpgé? S'cceacceacgage-L
SEQ ID NO: 11)
PP1485 S'tcttetitticcacg-LYS
(SEQ ID NO: 17)
PPI486 S'tcacatcaatccact-L'YS
(SEQ ID NO: 18)
PP12202 bio-(0);o-ctcattgatggt HIV
(SEQ ID NO: 23)
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PNA nane Seq PPI 2101bi o 5bi 0-0oo-tgagtgtgtggcttteg (SEQ
I D NO huSRY 19) PPI2024 5'cactgctgcctcccgtag-LYS

W@ 3EQITSNC 16S 1) PPl 2024bi o PCT/US2004/016118
5' bi 0- 00- actgctgcctcccgtag (SEQ I D NO 20)

PPI
PPI Eblzlébli 06 5'b @o&b&w%@&%ﬁ%&?ﬁa %Q |||Eﬁ% %)
PPI 2025bi 08 5' bi 0- OO000000-t gcctcccgta (SEQ I D NO.
22) PPl 2025bi ol 0 5" bi 0- OO00000000-t gecct ccegt ag ( SEQ
ID NO 21) PP12025 UL §+t0@pf£Geotag (SEQ ID NO 21)
PPl 1 8bi o 5' bi 0o-00-gatagtgggattgtgcgt 35S (SEQ ID NG
16) PP1359 5'cccacccacgagg-LYS SEQ ID NO 11) PPI485
[00380]5' tBgure {9 Gepictcthe effdctrs exismme fqlifesentpvayelemstis pf é}ght stimulus.
5'tcacatcaatccact-LYS (SEQ ID NO 18) PPl 2202
[00381]bi oA@@)tummﬂ@mgt@gﬁwwwmctgosm% ) (B89 I DOpH, 2

polynu«%e%géé %']cf%g%g ga ac?%?@;e (SEO i & 4 8'3%1—aseth|¥|lct:}\1}acarbocyan1ne 108dlde dye
were exp@s@@@oq wlmegxgh@nmh@ b 2l isile BpTckmeths Mgedisatsource gbOnm),

green h%&t s&ﬁgee(@iOn V%e@ ﬂg{t Ig&lr&ef léAhﬂngﬁtang b MMt Y8mulud SP3dd. L/?ght source for

ture inc g cact gct gcct cccgt ag- g%
the mix¢SHEDt WES MAUAR, 50450 frp@q R}%@p@@pﬁ:  @ESER B red, ﬁlters Were place n the

: GRJG & d
o ORISR BRI st o,
[00382f 0 ﬁilM& S{pbéegl% hg%ft stAIbS iR i@ defdreny ta8d dFlcBange in an optlcal
engths, a blue |light source (450n reen %p

properts o he &e(BTOHAY 10 creieesied Vet MUBEE B et '?%ex b fgh Yunes
resultecl 1111% IneSdutdPH dHSn L BPQ MY tBre thdaBtm&ER) UDﬁ&rd‘nOﬁvaveldﬂgthmemﬁ’Gd in

ght was an Aurora 50/50 from FI TZ. en
difernt et ahangs Mophe! DiEpatiss) HUsTrABRIrhYYs g Eog ey Be vsed o

cause dﬁ?@gﬁ &%s%&aﬁ%’]ﬁ R BptRalSRdPeftPofidyel Wel | pl ate reader
(produced by Tecan).

EXAMPLE 16

[00383]  The PNA was immobilized on a solid substrate, and the amount of DNA was detected based

on the change in rate of fluorescence of a dye.

[00384]  The following reactants were used in this example: a)10 uM probe-BIO (from Example 14);
b) 2 mM dye Diethylthiacarbocyanine iodide (100mM stock in DMSO; 2mM working concentration in
5mM buffer); ¢) 5 mM buffer (pH 5.5) (1ml of 100mM Na,HPO,.7H,0 + 24ml of 100mM
Na,H,PO,.H,0 + 475ml H,O pH to 5.5); d) 1XPBS + 0.05% Tween 20 (PBST) (1XPBS = 0.137M
NaCl + 2.68mM KCl + 4.3mM NaH,PO, + 1.47mM KH,PO,); €) Streptavidin microtiter plates
(NUNC); and f) test samples containing or lacking a target polynucleotide.

[00385]  The number of wells was calculated. Each well was prepared by pre-washing wells 3X with
200p1 1XPBST. 1ul of PNA probe was used in 50ul total reaction. 3ul of probe was added to 147ul
PBST.

[00386]  The PNA probes were attached to the solid surface of microtiter wells. The mixture was

incubated 1 hour at room temperature shaking gently.

+ control Test sample Probe only Buffer only
50ul 50ul 50ul 50ul buffer
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[00382] M xtures exposed to light stimulus resulted in
a different rate of change in an optical property of

wo b@sdyasconpared to a reference val ue. M xt ur BGT/URZIN4/016118
wer e not exposed to llt%tt stimulus.__resulted in

[00387]ve aEervesdls @erarhmgeaskrderi wevith PP@uh%fé’%FeMtqmdd{aﬁfeé’?Oéﬁq The

wells wi Yieh SRMASvith XUl itednN Bhosghdid BIFRAFof @ﬁ)&&lv@f:ormhﬁﬂ@l&)f fH& reaction
optical properties. This exanple shows that
was addeRt 4] oA hasE Ao e AHRLLS B PSS PIPAPED [ of the sampl

was dll&tgﬁaﬂg«gul'o@ R%EJ% 8} théd FIRET tb ¥neQbst @anﬂﬂ@welm&ﬁ ah®buffer only

was | mmobilized on 61 substrate,
wells, 5 hlcpf ph@p%@ﬁﬁer B - \ﬁé]swﬁléﬂ"é{ﬁ%ﬁlbﬁtﬁ%goa B gt room

tempere&!?r@ Qe Erﬁlersﬁatkﬁlgo&hé LWHRSERRGE] OX with dY@: of SHOSB4E bUike as
OWI ng reactants were used in this exanple: a) 10 M
deSCle?ﬂr@B‘éﬁ BIO (from Exanple 14); b) 2 mMdye

t hyl t hi acar bocyani ne i od| de 00 st in O
(0035 ot liiprctneent Paren o sl 1 o PhOélaha%%hlf%FT/We“ The
dye sol@t%fv@ars al Rt Pa1bVellslefdepthe A3M iR EHMer bl @Gett. SHANGS phibsphate

OmM Na2H2PO4. H20 + 475nL H20 pH to 5.5); d) 1XPBS +
bufferwseé%dwtv\éeﬁufieoebeeﬁ) (1x PBS = 0.137M Nad + 2. 68rr1\/|

3mM NaH2PO4 + St
[00389}-n C }I"Bq ﬂlfcgq;sc?ﬂc%lf)@ge dy(e ssern\’fg{%T ng nltl lglllor%sgﬂ)ﬁ% gep Iilng was (Petected

prior t Wuﬂhgéyﬁb%&é’ tolli@Bictidglua frbd g &hrd@@ﬁ(yiﬂﬂ@gheﬁhmﬁeExc[lﬁﬁﬁﬁﬁés at 535
he nunber of wells \ﬁra?ser&gl cul at ed.

nm andrﬁngﬁ&néHSWan%s Q}aég}cﬁ npgut%s)@swgta emff)alf twﬁ%%ﬁe reader.
[ ul of PNA probe was usg%w& total reaction. 3ul
of probe was added to 1 . [00386] The PNA
probes were attached to the solid surface of
[0039011i CAQtThe €lloweig Botocbh@anfoRéwideising 8 liquid PiMdakmplel hour at
room tenperature shaking gently. + control Test sanple
[00391Pr olseffifehtwdlsfiérahe mndbyr of SOulles30 bd teSOdPluSY frir cénirofsevere prgpared.

2005/ 017181 .PCT/ US2004/ 016118 [00387] The wel s
Them%(g%ﬁ{% ewsmﬁ%&d with 3X with 100ul of PBST. The

I quj s removed. The
w8, 2 eyt oy . o e i
Na, HPDW7HS + # el NahLOi. 850/ L@l S adl § pl ‘eﬂ:guampiﬁ Blregamples were loaded

ffe dded h |
imo o GRERREO B O PRE: CRTY s diluted in 40Ul of
00393$h031%h ro%e g %git%utﬁh e\{)er goql%% 'd(?.o Folillg 61%-@%1% Qﬁ%eewé/fﬁ IvJere set up as

er on sphat e
followbuffer vvas added. Al vveI I s vvere i ncubat ed for 30

mnutes at room tenperature with gentle shaking. The
welil s mmmlvash d SXeSW\A';ampleli)OulPI‘@ﬁorQhosphﬁtefeb‘mﬂf er as

desiet+ auuv 863881 ch I
using Flﬁ‘F‘+ﬁ‘°nE /Idy‘eJﬂ?o"ng\b of p ospﬁat Q%E)u Fbg? wel | .
The dye sol uti on was added to all wells except the

[00394{13??4?#% ot r b Uf f Jd t%aﬂ %gﬁ%qEﬁ%Mgg pﬁh@%ﬁuﬁon was

gentlyfrﬂlxmlrescence of the dye was observed. An initi al
fluorescence reading was detected prior to providing
[003953x pdﬁmrabsdﬂ@nba cghhomqema Iwithodtienpnsem o ligt stirB0ioges|deigimmed at the
cidablon we ﬁxsr%rhﬁl RAQ excitati
oA P BBED 5y RO AR SRS o
590nmoul tiwel I plate reader. EXAMPLE 17

[00396]  The samples were exposed to light stimulus using an Aurora 50/50 and the absorbance or

fluorescence was determined after every 30 seconds of exposure to a light stimulus.

[00397]  B. The following protocol was conducted using PNA molecules that were immobilized on a

solid surface.
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[00390] A. The followi ng protocol was followed using a
[iquid PNA sanple. [00391] Sufficient wells for the
woewoseL718f sanples to be tested plus 3 for cone€DUS2004/016118

wer e d The DNA RNA
5o RS e, DI o1 A vk ) o 00203
d1ethyltﬁ)i%afr‘t%¥&a&1§1e @Mld%fﬂslg&l@gn&ﬁch'\a&hﬂ%@‘l 77HRAyk: 43HhM 1X PBS (0.137M NaCl,

2.68mMVs Kb Hémypﬂzﬂ%a}d@@M @%0@ +®Oé%%weeg@0w§”53 Piasr@i{l?m NaCl,
2.68mwPk e, Q%nﬁ\# K]Qﬁq;fg)l 4 RPRIBPO, T he (3rODRcen DY o) ddthsabiigleh &{cludmg a

wer é conbi ned forma m xture, and the wells wer
target pelghuclpotides an&f@sumwdlmqg@dmatﬂs (Vengbraahbnedilprig’ @ﬁa}og No.
436014§yffer only 1 L + control 1 L sanple 1 L buffer 50 L
uffer [00394] 49 L of the m xture was added to all
[00399]WeI hon i xeg QIFET}{I\?A w?ﬂh%no\ﬁ!ﬁ 2kd be-ﬁlﬁ@ i@l ngﬁb Méishucleotide samples.

he absorbance or f1luorescence
Enough/wetlls olste asnatsd dersamplesa () e testad) mbes sk trovylisft copply By waghing 3X
with 30#) hl of 15{‘%}3'59“\“”[@9 DNAVE ll@\ﬂ!g@h)é 'tesf"éﬁ R EQ]QQ@ T&Qg&{ﬁ‘ylated PNA was
Fuorescence em ssion: nm and fl uorescenceé
immobiix&i tb #el saepta i@ tuted MO SBYGddTHgd pbeliO ISP N steckario 8P PBST.
l'ight stinulus using an Aurora 50/50 and the
[00400]abs Qe fastamix Flasimsdshe hekided $n d2Petdion ¢ PNarstaskeng (n +2) X

1o iy STSRENG TR SesisEe %B%%‘av&%%%%@@ﬁlbﬁ%' sty 90397] B
l"“““ﬁ %%:J 1!213%5‘; ?y%c;p@%@@ﬁmyggﬁ&%fg g rom "d ?uﬁ;] DR Bentle shaker.

o] S 5 RS Ao e B B i,

the nucﬁe% &E@sa flc W@ﬁ’ad&att@!hg St di 848 pfbe AYiBof sEthple wadvhdi¥d BBSuI of 5SmM
ad, 2.68mM KC, 4.3nmM NaH2PO4, 1.47mM
PhOSthﬂél@Pﬁer) + 0. 05% Tween- 20; d) 1X PBS (0.137M Nadl ,
2.68mM KCI, 4.3nM NaH2PM4, 47mM KH2PO4) + 0. 05%
[00403T e &iontrg): welly Weis Drepaad dé%%f’«}lw&ba]&.‘”ng a target
pol ynucl eotide; and f) Streptavidin coated plates
(Nuncbf and Tnmobi | i zer Tikt( Catcadtad) | RNA ont3/6BdfZE) puly
[ 00399} }n ong vafFat-he u.., he—PNA-was—mpbtt—zed
be}‘lore F?FFF%‘H’LFU ng the F}BI hitl eof i’de sanpl es. Enough
wel | s WerRr o ERaE 86O, [ n be ted plus
3 extr vvelI sﬁ)?lor cont r%?%rg%/ﬁﬁn(ghm%pqx iga’rﬂh qnh of

1X PBST. The DNA or RNA t be t ted
1004045 o Whagics Here P AGSToP BT AT B g T b @ @&e ey A

shakm% oﬂcﬁ@veﬁats ﬁlepyvaﬁlqgj e 1doph sM FRMHESuEEERK A We@olﬂﬁém was

00400] A PNA naster m x was nade th

preparédizsl adding 1¢hof 2o dyesolutior to HOM GbpmS phoebhaterEerReT s'az)ple>< 50ul of
dded t |l |

SmM Ig?&%g‘% bEH,%RéaF é%d]ne BnE ﬂﬁﬂ]‘w&o?] aThg m gt 3r e ﬁs >

[0040%0\/ ez&l?lqltﬁ[lg %@(ﬁl’ Qltcggr ﬁ&?esée]nwis c@kct@@ﬂmr&@%@sfuﬁitﬂ %%ght stimulus

ach wel | was washed
ot the feflping @@welc;fg&m@abrbmw Se3aj ﬂunresweg%%ﬁ&f &3 B ?@rﬂuorescent

exmta%dofS@(fﬂ‘ﬁn nucl eic acid sanples were added to the
Zed probe. 1 | of sanple was added to 49| of

[00403”1\/I Sa%f)% Riad &p&gé {ofﬂ'ght stimulus at the using an Aurora 50/50. The Aurora 50/50 can
also be used with different colored filters (blue, green, red) to specify the wavelength of interest every

20 minutes of exposure to a light stimulus.

[00407]  In another variation, PNA was immobilized and target polynucleotides were hybridized at
the same time. Enough wells for samples (r) were prepared, along with 3 extra wells for controls by

washing 3X with 300ul of 1X PBST. The DNA or RNA was isolated.
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[ 00403] Control wells were prepared as di agraned
bel ow. Test + control PNA only Buffer only Test
W(sa(mpmen&l pl 1 1 O O 5nmM phosphate buffer 49 |prP@&PUb2080016118

[ 00404 l1s were cov re

(00408} oo TS ABPN BB S FP I B PR RGPy e | e
shaki ng. Each well was then washed with 100pl15nM
phosphate buffer 6X. A dye solution was prepared by
adding 1 pl of Prdv wecoﬁ@1|>1 TEANM 019 | BQfferafly5imV

r —perl sanp 50—ef—5mM-phiosphat e
BB¥¥ er was addepl! o i buflflel onl yOvel I . H[OOQOS] An
Tiishmbe T €ad ab p[lp ncg or [fj uoresggnce was| det ect ed
prior to exposure tg a light stimullus at e
f5alM phdspigrteianttet p4fgiinsts ldbsar4variice of50B62nm

fluorescence—em-ssion—oft—535nm
uuuuuuuuuuuu CTTTri—oSJt T Ul J 1y

and—fuorescent
excitation of 590nm [00406] Sanpl es were exposed to
[00409]A| Ofhe ﬁixhii&%b‘ﬂncaﬂ)aﬁe b@veuﬁlf&gloa]mo/ﬁnmmﬂd@@ﬂcﬁﬁt onEipplication) at room
urora 50/ 5
tempergtpne gaiptly s k‘%‘l"l%e g %@ fng%llllfg evlag‘g?s gl\gg}g I;]v{ltg C ol o{e%uffer A
dye waQ{nebeﬁ‘éﬂs Q8deribiBhYve. 2010f tsB15ti 6 wR%POIUS @ach &eR ekdeghhe buffer only
i mulus. [00407] In anot her variation, PNA was

well. | nmobi i zed and target pol ynucl eotides were hybridi zed
at the sane tine. Enough wells for sanples (n) were
prepared, along with 3 s for controls by

[00410Y\'as RO 118w gﬂp&}?ocgﬁ% cBhdubtdd PBSplanf DAADNA or RNA was
i sol ated. 75 WD 2005/ 017181 PCT/ US2004/ 016118 [ 00408]

[0041 1{\ npge Hﬁeazva@leRPi%l B0 1vBe PN SepdseronBspupifiep BINACkxasction that
contai di aor aurlr%‘amfleels \?vere-p%—%? El]élg ¥ ocgrtl é}%lg&l W%ng?%lnﬁ] f ﬁ 6)§ g'nhs ¥lgtlon was

used ildoleleacdiBnl 48 | 49 | 50 1 [00409] The m xture was
I ncubate covered for 10-120 m nutes (dependent on

[004122}1|0 p |A GRbla@mh p&fte w&w&hﬁemﬂmwﬁ&f@a@b@e Bﬂﬁi@dm@me'ﬁhﬁ‘er (PBS)

) ed wth hat e

(+ 0B B ey miasr AR Ly AL e Tieia T B SRR gne vsing o

plpettet |T€ waeH AUOUIT s¥¥aSonavehd %ddeﬁ@lr&fﬂ@ho e kdell e"l(l&eplutlblhﬁasbilétf sarked off
wel | . EXAMPLE 18 [00410] The foll ow ng protocol

usmg%%a“t?é’ﬁﬁﬁ%?”@dlpu& ng plant DNA. [00411] The [ine was RR

o0t BT MR 1 SS80 RPEA P g 1000
GATASAIAGEATIGTEEETFIBYMIER0g! 6)) whege OO @ﬁ&wg Livikers.YOh el afitheafiluted PNA
was adfg?ci, éeﬁ(fjll%lb u%j#}géj]bvg{nésteégg\)@g H%aestg %O\Rﬁd? ]83'12 bL goun% p]us é’xe well in
excessPTasihat eleud bigd etlwslal dnoiphlmik fves médEBE) 1 1(vd'ell@ (96! pfithe diluted PNA +
s T RS SRS TR P AR Lo
gentle @hak&@lotitah ObitriaBakend de thedidar tink YDNA whabprepedd by idking serial dilutions
(1/10, iﬁ b&tl}’@BO)\A@gach ?)?\JnA ssalﬂq%ll(eelg W%Ie{r in n%%ﬁo%l% trt]lges.s'ﬁ%%s Q/&@ %’JC@% in a thermal
cycler and a denature program was run (95C for 5 min). Upon completion tubes were placed on ice until
needed. After incubation the plate was washed 3X with PBST as described above. The plate was then
washed 3X with SmM PO4 buffer (pH 5.7) as described above. One ul of DNA or diluted DNA sample
was added to each well, (GM or non GM DNA, one sample per well). 49ul of PO4 buffer was added.
Plate was gently mixed and incubated 30min at RT with gentle shaking on an orbital shaker. After
incubation the plate was washed 5X with PO4 buffer as described above. 1 ul of 3,3’-
diethylthiacarbocyanine iodide (3mM) was added to 49ul of PO4 buffer (A master mix was made to
include all wells plus enough for one more well). 50ul of dye/buffer was added to each well using a

pipette. The plate was then placed in Tecan scanner to monitor spectral emissions of the reaction at 535
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[00413] PNA bio-18 (35.S) was diluted 1/10 in water.
(lul of PNA stock to Sul water). (BlIO OO
WORIDACTBECATTGTGCGT( SEQ | D NO  16), where 00 PCEUB2004/016118
linkers.) 1 ul of the diluted PNA was. added per_49ul
fm exciegtioPBETEO0 AT PRSP, A RitRbESAHEREORyIeA e rtrerest| Thralavsdhen
exposecptg PR YRS uIRE M1 &1a8n Yiﬁérbald dF 1 1SN Qe SEata duslykdd ﬁﬂ@x&&ﬂiﬁrﬁl pl@ted based

0O wells enough mx wa (11ul
on Pefc?ﬂ"[ Cleaﬁée Yflqnl?t‘@@gﬁ?%qqauogé%(sarpg%?yA dé’@ﬂ%ll)oﬁﬁi is mx

was_added to each wel The plate was incu ur. ..
[00414]5t ﬁperQ ﬁeplcé%tﬁf ‘i%ecgﬁ%&:q q;lféergﬁ cofpcenfrafpRs ot s %yﬁglﬁgr TIlIest] are indicated
by the . "y 1@ diEnot DM@ AN O Refuette l%és trBsel 1o Backeroludd levels. These are

di | Ut 1/10, 1/100, 1/1
indicatag e | Abemeed Pereble ke 9@%?&3 Q55T BN hih EBteSponls o
approxﬁmﬁt%[y'ml gen&ﬂ&l ?f gu@@d d@ﬁ)l&@ﬂl@tp%@lt 21510 ﬁWpM@Splprﬂty(vQﬁ& the number

n). etion tubes wer
of enogiey $1CMAGRHKY SORFREIT SECBALTDHE A CONE SR (achgence
3X with PBST as described a The plate was then
washed 3X with 5mM P04 %WSJSX‘(QH 5.7) as descri bed
above. One ul of DNA or diluted DNA sanple was added

[00415] O @RIV} reaétiosRswsriaRctidy oDy geo petysakptide ip plrosplekd uffer alone
49ul of P04 buffer. wa

and Wi Qo S S S R ﬁﬁeﬂmg%g%? s B (el ROl deergents
includi®y kP 4abhndsiked-100Af t er i ncubation the plate vvas vvashed

5X with P04 buffer as described above. 1 ul of 3,3 -
[00416fi etrhyfolibiag aehoeyaniaden ihe giotheoll Hriv)uMBNAZABEIbY DmNORT -

et G St LB PG o 5 AR B o

100mMINELIPOL TR0 WasmakIBHOL B,? aj;hi) wel Sampls.ng a  pi pette.
The plate was then placed in Tecan scanner to nonitor
[00417F P€ Ghédh v@m s/sﬂe repared foi He nimbke tof eimpéds tGBSestGl PG 3 for controls. The

2005/ 0171 /.US2004/ 016118 . n
DNA of RRGHS G Jch ot eaon -l e Mo el P g DAL sample t
form a &8ftre. The pI ate was then exposed to |ight sti rrul us
and read in intervals of 1 mnute. Data as analyzed in
Exdel apéhtpl of t ¢d brsedmplen| pePsidndinlc hiang®uffsr dniyre
usiing The+eduadlilon 1R0sdnsdpl e/t PNAudye] onlsy kL Xif&.
[00Z2T4] Figure 20 depicts the detection of different
concentrati ons of soy DNA. These are indi cat ed by the

oo oS0 RS SO a5 S SAEBEE e wivin

was mixB&€gently.The net hod was able to detect 0.0625 ng GIVD soy
DNA, which corresponds to approximtely 21 genones.
[00419]1 JUEiniid] flREsEshse thévsurp@et ent m@dtangleuﬁ axpoypteite allight stimulus at an

emlss1grb§;:ﬁe I %/ %\g}%raség ﬁ]teer;(g%aglole ﬁeg?ngdlg 8 (s)an pé?sgv\é?%&%gﬁglto I?ght

stimulbQls@e n SQEHEIICH. anEXANPYobah&: a[n%ﬂﬂﬁires‘cfélﬂe fved heasiimd)after every 60

eaction sho et of
oS E SRS SRR i b BEYPUSLASS) Ut
compaddiithTedctibris@m phosBiate Hudfer cexpRingPENILE 0. 8. 5U0h8%n 5%, and 2%
ot her nonionic detergents including NP-40 and triton

tweendf). 100 [00416] The following itenms were used in the
r ot

[0042 i et ?}r? %% g%gisgg%%ngﬁslloﬁleu%ng) iffer: be)nE g)nrc]gvltrg’%%a of tween éla) rg;iresents the
reactidaivithAa8et DNAE ; (o Xeprosentyiplnbt Rlene, (Ap)l-ﬂelﬁes@)ts @ganin buff@ Oanii(+) TCPTCSCH'[S
buff N%)%HPOZL 7H20 + 48mL NaH2PO4. H20/ L); d) test sanples.

W 298%1 7] Enough wel|s were prepared for the number of

wMZQNZ%Réme 5? d p?cts géc' %ég%r%l khzSn?issflo%rforcﬂﬂérérﬁlc&ce{ﬁ%om%&ﬁ

at’e reaction contalned: 1
probe, 47 L buf fer, and@{,kM be to forma mxture.
+ control Test sanpl e P on?yﬁguffer only
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1L+ control 1L sanple 1 L buffer 50 L buffer
[00418] To all wells EXCEPT buffer only well, add 49 L
wooogioxtier e was added, and the solution was nPREUS2004/016118

gently. [00419] An init]al fl uorescen nmeasur enent
100422, ST remhle OB TB R R oo G AU 1 A0 0L han PNAS
The pre%m 1%§dti9ﬁ‘ use6 idekdiGhudtbic 2SQEIMNARY RdioBX Ednt@itrh fidh & @bden?Din dlte

The sanpl es were exposed to light stinulus
Phosphqj%blrf@%(iﬂrs%&ﬁ?rt?ﬁeé 50/ 50 and the absorbance and/ or

fl uorescence was neasured after every 60 seconds of
[00423)o x pBha felovting BNASEHENSSE PRGNS The standard 5mM

00424F cobinahe. (8 shosphaE BB HS T ni ng 0. 05% O, 1%
[0W95h6p2ﬁ6é3?ﬁbf§n?é:F%Hgﬂégﬁg&l gé&%ﬁ%oggﬁgLang?{gnizof
l004261( o) ERagr eb L GEaaeTabaSRo D P2, ecents aye in |
00427, gBP‘@erféseS%}%]f ¥ R i adr oo on for
v S SR I B SR AT 00

ExampleOpidste at es that the reaction can use nucleic aC|d
anal ogs other than PNAs. The present reaction uses
[00429] oc IE@dremAccbmpareﬁm ds dalaNASPNA/Brobasasd wish ERAtreles triholiquid
the f StiBfons of tween20
reactloll‘-a %&8@ ? l‘ef.{;}[éon 2191 %%%Efﬁmpa% CBI% ar% Vglll(ﬁlg c&rﬁ C]ﬁ 1S 0 e]en

seqguences were use
added to NAs-phospiyite buffeEt masnﬂ@rs«@ressa@est Rapon whily opqnGoe } are he

e R TER PR B EF U Maagl LORRoeL L1 ©

[00430& g’ V!St 1gt]s biee %g@?ﬁ% 1§sﬁ)g 3§1§%Fﬁﬂ9 Fsus [L@@éz @J) represents

OnS re C rmin accordance
the perednt Ehatigran thetrérotion \dhestccbm%@ﬂ to rﬁhe @@aﬁ]@b%ﬁlq_@ (fyepyesents the percent

change[drr1 g-b %R\]A gc%lflre (htl%4 I‘\X&Q o%léﬁtsédttMe ﬁ%ﬁ g g'fo%e Wi d cE/e % (A) represents

es an reacti on.
the perSitraticiagein tted S¥A-Briest reapmmnaccenpmﬂﬁ@ﬂae WA preba ples- ((®)

represersngs tileg‘ﬁe%c;[egtochc % ngr{ t%g RI?ISC %fgt fhﬁb@ﬁwgen B gﬁ'gd fond PeA-C probe alone.

represent test
reaction mhlle open syn?%%al jﬁz%he respective probes
only. (., 0) PNA; 0 A, A LNA-B; (, o)
LNA- C. [00430] Flgure 25 depicts the percent . chan
[0043%mi s”@xe@wampmgd PR saerusessto dageg beratigis 5 spredbinsstan %methods

hepatl%ﬁggm P%\'f: F@lgolétgd EO8 pfa?rﬂ&ﬁh@ﬁd WRES LR @hepaitié O&irus present.

resents the percent change in
Using thmsq_w\d RN gesctions a@tei @n usked in ayifiare & acePTianee Wmthﬂme‘fhods

disclodd g1@m§ al one. (A) represents the percent
18650 Eange 'n the LNA-B test reaction when conpared to the

[0043i1 NA- I@ﬁ%\é %&p@kﬁﬂ@det&iloﬁ &@1@&%@5‘@@1&4"&0&3&&@ ﬂtffe@dﬁﬁﬁl@ﬁtlﬁeﬁ of
C test reaction when conpared to the L
plesmpy Bisgaia pGikanEe OEXANFLTESTS1Y (SGUHPY ITIEvsss Si8) T 08 Sy ombers.

al so be used to detect hepatitjs, C virus. %B ng
[0043%t anHhsrcapyiarppshef hepatitis C virus can also be quantitated. Figure 27 depicts the

emission of the dye obtained when different number of hepatitis C virus RNA were introduced into the
assay. Lower numbers of virus RNA in the system generally have lower fluorescent emissions after one

minute.

EXAMPLE 22

[00434]  This example demonstrates that the methods may be used to identify and/or quantify a target

polynucleotide in bacteria.

78



hepatitis C virus RNA was isolated from plasma t hat
had a known anobunt of hepatitis C virus present.
W(lUS(iOﬁ/gnlhi s isol ated RNA reacti ons were conducP€dUB004/016118

rmin cco dance h the hods di scl S
R e R L
(tryptic G@Itﬁ&h) Wik @ﬁet&ﬁ@adpinhing féz Svhinutss $160Eepru fen gesuhpér[ded entoopl of

asma, T e rat

e f f. .ch
phosphl B3 1 3¢ Sipoo PR § PSS ASTRTI TR 1ok (P oo
gatagtg ERARYodpY HEgy O NO[ 00433he fEBSecﬁﬁlﬁDﬁ on SI’FBJ!e{OQ}ﬂ“GIAQTﬁTGﬂTCﬁ(UTTCG 3’

ted. Fjqure 27 icts
(sEQ N TR e nerea gD D e R tonnal Aied full AR iigh iy e
system,R@RREd filightGtiviulub andRdAIIE tked.Nt r oduced into the assay.
Lower nunbers of virus RNA in the systemgenerally
[00436NaVEhd foleWing tabRIsRSCEN teg RBtionR for afattdm iomécrowallnwithes S0pl reaction
EXAMPLE 22 [00434] This exanple denonstrates that the
volumept hods may be used to i dentify and/or quantify a

t arget nolviniicel ant 1t Ao 1 hao ar T MR YY aWileYaVal =l -V K ¥ W-¥ | .
PCTL LSaBiA 54 61 1o PIOBROHET  cpBye 3y 78 MR RIS O 1B cteria dye
PNA \3 uuuuu u.J.J.u é)!lluu.-r\)\” [SAVAVA] O oacT cs IluHI \C! L : FT
A E_colil 28t Baci st cereus)—Ftutture—grawroeverairght—in
Ollgo TQR (f fs\l)‘Llf | c_sovihroth) wacel nall ot ad \/ __onl AN ar
- Ay > < oIy LAY | LA L% 8- PTCTTCTTTU ! _y43oxl LR Il\d ﬁg 1
Bacterig] cpifipitles _at 6000t pm-then resyspended—iA 8001 —of .
Dye nhocnhrthil huffer %ﬂur e for 52”}
Phosphgfienut eq. 38k t er t hi §3lhe PNA (&Hlher 5' bji 0- 0o- oK
buffer gat agt gggatt gtgegt (SEQ 1D NO-—16) for fthe 16S

sequence or 5' B o- OOTGAGTGTGTGGCTTTCG 3 &% (%al.‘D b
[00437NO Emippiop gpta tagcligpied s af@%llqsﬂ?cﬁ%lﬁ‘ﬁi"i“\?@r MR erPiption wavelengt

of 535 ﬁﬁ%‘!@ M&ﬁlss@(ﬁgvagl)ﬂ% dé@@§f Adeled Aker ahhﬁhal%h’l‘étnﬁﬂﬂte ﬁ:X@ @isadmples were
stinmulus an eadi ngls taken. [00436]

exposef 1 AR SIS ARG SO0 LT BT D oS TR BsRYae gpased

everydoréegghgsr@y\ﬁjhnmegh a 501 reaction volune. P/ O test
Probe only Dye only Bacteria test Bacteria dye PNA 5]

[00438; d Shlgge'Znge}ﬁl:ts Brciesd cﬁlang@ G the! ﬂﬁorés%eﬂce 4&hpard3yt6 thélabsehce of a

Phosph
nuclewaﬁdsa@fﬂeg{p@muglsewa%t@laﬁf %&?’c’gg letPg%l fﬁ @ﬁ gtafthOEO 31 br . cereus

depicteaR§ ¢4, raQ@Jﬂ QLERIVEL), Has ddlecBNGly it 168 TPNRBMSﬂ)eﬁﬁ @iehssapfbubtdfet E. coli
nm and an eni ssi on wavel engt h of 590 Af t

or B. o, fciofkipd0 AhAe ESRE M) (S "SlirEd PH & B R Hegpe in e

assay. 'ThE (Black ipkik) Yo wstRIPokiiGe AMErOIVATHRES @ the O8N sefhcdd the target
seconds. The fluorescence was neasured every 60

polynugletifisds for 10 minutes. [00438] Figure 28 depicts the
rate of change in the fl yor e conpared to the
absence of a nucleic a&&&@ﬁﬁﬁgé/ pol ynucl eot i de
hybrid for each sanple. The sanple of target E. coli
[00439)" BDligomicsSides (Stapiopicedd 3bynd KigegieakaB)) wes piet invazhse)ing buffer

was detecte e.l P ro i.n e.as : :
(10mM 2 g, g?l 7E5_C - %g|55t‘vlﬁl\/£)1§a%f P@g%ﬁ Q) g(gfl\g;[agéﬁ%lﬁe% (agégfa!nfap Kg minutes in a
thermd] WCMtVﬁ{eyﬂng tHesligo alixtdetves hitved o tdobatwoamatempi@etufar 1 hour.

robe
One mflacrohter of r?lus mix was used per reaction.

[00440] PNAs N’Bio-OO-gatagtgggatigtgegt, C(1)’ and N’ tcacatcaatccact-lys, C’,(2) were used
mixed of individually at 10mM in reaction buffer (SmMPO4 + 0.05% Tween). One microliter of each

mix was used per reaction.

[00441]  10mM, 3-3’- diethylthiacarbocyanine dye stock was diluted to 4mM in reaction buffer. One

microliter of this mix was used per reaction.

fhk
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assay. The (bl ack square) shows the positive control

wth oligo to the 16S sequence as the target
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b) conparing the rate of change in an optical property
of the dye in the mxture to a reference value
webasactieri stic of the rate of change in the opCT/tsi004/016118
property of the dye in a simlar mxture containing a
We claiiown anpunt of a pol ynucl eoti de/ nucl ei ¢ acid anal og
hybrid to determne a relative rate of change in the
1. APkt ofldeie@RBiktiE prétite®) amn@mt & aatrigeigolyheclsodiainiasemplat e
of change in the optical property of dye in said
COMPrigRSit yre with the presence or anount of the specified
E)&b@lﬁfmrfg(ﬂhe)@ampie enhuiclde dcid aBalsatipd 1900rlﬁ)leannmrymtahnrgetmﬁcleic acid

v 1) R S L B TSR R G
differerkt N the Yeds@ic€ ariGibekneana] aQ@gét@anﬁoﬁkudmhmleml aeldcan&iog blybrid, thereby

(LNA).. 4. The nethod of claim1, wherein the nucleic
producigg p giiprey og is threose nucleic acid (TNA). 5. The

BRdoRPariQf th€tati oTcHangsvi@n @ptical frepenty of the dyeinitic raimwlr®1g airgference
a netal -1inked celc aci 6. The t.hod of

value clREeSRHE 88 7 n%edﬂﬂ}e@g%ﬂ foprdes iR weneceris Hif
containfi@lalkSowe ﬁhd)unt yadoBmuclpatide/hnodtdc @dd analog hgwotd td é¢tenm‘me a relative rate of

I.sol at e nucl.eoti de, virus, environnmental sanple,
Changei“hg‘ﬁgl'l’tlcg]aff éﬁ’pﬂ“ medi cal sanple, food sanple,

ap Ebrealdting ﬂﬁlrelstaiﬁ'mdteof chexigelin the Dptlcslamzxjeey ofidyredn baidmitwe Kith the

sanpl e, N sanple sanpl e
sresen G 3¢ Bt B aPerio Gokehar e iRER S

associ ated with agro- vvarfare agent 7. The met hod of

(S:'tl}aeiﬁrﬁﬂ%él.o%gign ll,nﬁvélte%& ﬁn &gk rceacld anglxggsé%g%t n@cl% EQQ& (PNA).
t Bifeg@fthod@lf ylainc |, ediciethethé mlc[ém.mdgmalifgls antetkbdahictsic asidLMA).

S B R PRGBS g Bl e

r THeQsdingl of Bty 1,0¢terirothé agleidiudl anvlpg &l2 e ;1 lin]getdaglnieigt apA
Vv Igelrngeltlgolﬁlg{f DN@ vﬁe&lrgtgg ga? I?e rrcg%n hse%ﬁlk%%g 8:'6 lé]:cﬂ% ce‘ngl cell lysate,

purlﬁed)f)olgﬂuﬁleﬁmcﬂe orviktéa’tﬁi mlyinheedtde,gyats, polipnueitdstinple, indnsi@Rplsample,

medlca} Faﬁrajleow Fﬁiﬁﬁi{l}“a s@mé%é%e\{\%lﬁmﬁﬁ%nﬁl% ﬁéﬁﬁ%éegt%ck samPle water

sampleRIA shifnfRdAr, saﬁp]ﬁmamﬂle RiAciated with bieNAyfard agerd, dRINANDLS psRpddated with
arftlfl c;fal RNA, or chineric RNA. 12. The nethod of

AFO-VAIF B3 wherein the target pol ynucl eotide is obtained

7. fTh‘ml’nﬁhlod:xfngnn 8, whereliBthe Firguraixt dipabedfo adight simus. wher ei n

P@% ggd(}oﬁglf%i’l‘%‘ereﬂ eﬁaﬁ%&ﬁe%%%gﬂe%ﬁal m 12, wherein

9. t TEBE matthﬂ @ clagm &ywierni the trgen pelynusiroleds in1@al crHidarR howclear

o, e SR R MR SR BB B ER Br

DNA, vplgme.mlc]ﬂNApoegemm AOEA., g vitrb ainphifics, DI‘MQ@F ehlmeltlhBNA

\Mié gtgodt %fsclalmqg\%legér’lﬁll I%ﬁg]taggegﬁolénmﬁoﬁgbgﬁAOf claim 12,

e nmet hod of
11. clThd methsd ofwtedm éD,nNItehaal thaRNdgenbasemsldiNek (rRHAD yroepsanae RNA

(mRN%Ej%u sfer%?A @fﬂhﬁgl lg'lé r?cﬁ@klél \Hﬁllléﬁ tpx{c?cp s(ﬂzﬁﬁt érhﬂc'néi'ﬁNA or

N

I ham f1o era, ostrldl um
chimep@RNAL nges, Ebola virus, Yersinia pesits, Coxiella
burnetii, Smallpox virus, hepatitis B virus, hepatitis
C virus and human | rmunodefl ci ency virus.
12. The method of claim 1, wherein the target polynucleotide is obtained from an organism.
13. The method of claim 12, wherein the organism is a human.
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20. The nethod of claim 1, wherein the nucleic acid
analog is conplenentary to the target nucleic acid
waeegaermelr 21. The method of claim 1, wherein P&BEUS2004/016118
nuclelc aci.d apal IS exactl | ementary, to the
14, {Heguthod ﬁgéwab Egmﬁﬁws?ﬂ@eﬁg?ﬁgﬂ(ﬁFm nﬁtW%% wher ei n
t he conplenentary region of the nucleic acid analog is

reat er an t nucl ei c. aci d bases in length and

e ineiodst dpouE Shinef Seettid TBEeRE  n | engtn 23

The nmet hod of cla|n11 wherein the nucleic acid anal og
i.s about c acid hases in length. 24. The

16. ﬁgFﬁﬁﬂ“@P%éF aﬁﬂé?@?ﬁmg%esﬁﬁ®ﬁelc acid analog is
i mobi lized on a SO|Id substrate. 25. The nethod of
claim?2 erein the uclelc acjd analog is

17. |fﬁltfdﬁtltqdé’é\é{n’frblst Wge@é‘lt Aoy %thae?te”\‘}T“a a non- coval ent
interaction. 26. The nmethod of claim25, wherein the
non- co feraction is. between biotin and avidin

18. ofhe ragh ngs?aletna %awh%?m%%g%trﬂém?ww ai m 25, wherein

t he non-coval ent interaction is an antlgen/antlbody

inter ctl The pethod of claim 1, where
1o Bbgeitiosan e o otree P im0 FIERd TSR G BB tprstih of Bacillus
anthracSSJ b}EdsfrﬂItﬁr botfihuM{BROORE, MﬂﬂcﬁchoEﬁTCIdBﬁGﬁhﬁ{ p}iiﬁiigeg EbdR. virus,
ne ho he n |c aci
ersingRar B P BPAP Ty BB P Re LI PR U Gap g gumen
1mmun3&hﬁci5h@z wkthod of claim 1, wherein the dye has a
hi gher rate of change in the optical property in the
presence of nucleic acid anal og/target pol ynucl eotide
20. hyhyméehddddrlaind 1 tWierabhe modeiodcidanalog issiompkarietary to the target nucleic
anal og/target polynucleotide hybrid. 31. The nethod of
acid PSP’ 1 wherein t he dye has a lower rate of change in
t he opti cal property in the presence of nucleic acid

gﬁ@l %ﬁ dgcff %Elrﬂ u,C\T/' ?egtg: g%%cllgg%cg%/ %161,0 is exactQIy compfémentary to the target
nucleop@d. ynucl eoti de hybrid. 32. The nmethod of claim1,

wherein the dye is a cyanine dye. 33. The nethod of

claim 32, wherein the cyanine dye is selected fromthe
22. g TFH@@etﬁﬁmdﬂ chiirh D gwideiB3thd cemtﬁiélﬂéﬂtﬁyj/ tegioaofithb aggleinacidanalog is greater

than g I R AL A1 Dot AR RO ot SR

met hod of claim1, wherein the opt|cal property is

ST Do SLOHR SRR TR0 Mg

The method of claiml, further conpr|S|ng measuri ng
24, :Tﬂ'gﬁlgngtﬁ—r{))cf 0 Ccllazr?] %p\%}etr%/ila rﬂjte ﬁlg:ﬂel(é (a)cp (!l ana og 1S 1mnr%oé)§Szed :)rlb§ ioﬁd substrate.
optical property at a single tlne 37 A nethod of

oft & nftigEith 4 fnloBl1{38 to the solid substrat
2. dg% %ﬂ%zﬁﬁl pré@gﬁ%%%gpm%%%un mm¥%ls'5(%1? 0 the solid substrate

via a rjoedcyvalint metdcden.i N t he sanpl e according to the nethod

of claim1l, wherein the target nucleic acid sequence

is a sequence specific to the organism and wherein
26. t Tae prsdoiainS amiswit the horseivaettanigrttionas Yatwesh bistin dal avidin or
(fntlfles the presence or anobunt of said organism

15.

=

==

streptav1
27. The method of claim 25, wherein the non-covalent interaction is an antigen/antibody interaction.
28. The method of claim 1, wherein the target polynucleotide is immobilized on a solid substrate.
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38. A nethod of detecting a class of organisns in a
sanpl e, conprising: detecting the presence or anount
wetotg/otasget pol ynucl eotide in the sanpl e accopdi/mgo0016118

the method of claim1l1, wherein the target nuclejc :
29.  abiegueshadoérign 3% WQ"*%’é‘&EFéW&]élC%‘é@PQ%‘SF%"a%eﬁg‘/ ‘eqnggfis‘foa‘?e solid
substra® gani sns, and wherein the presence or anmount of said

target polynucleotide identifies the presence or

anount of said class of organisns. 39. A nmethod of

30. dﬂie@ﬁétﬂldﬁlg)f dlafh 1 diHereef thallycMaganicBdFrt®ochS@ R Be optical property in the

npri si ng; det ctln t he res or unt o
presenieaﬂf @%Ctlelbeﬂw}m@&gé%sﬁta Y’P"r?let’ Eﬁ%% gg%a?mgogadmems acid
analogh®td pely@fcieeli@ ibdd. Wherein the target nucleic acid
sequence is a sequence specific to the strain of the
92 WD 2005/017181 PCT/ US2004/016118 organi sm and

31. V\’hl%"rﬁétﬁbdtdf Blalth ESARES BE d@TRYA lowef rafeadfdhdngé ﬂl&ﬁe opt1ca1 property in the
ynucl eoti de identifies the Epgsence or

presen%eé}f guddsic agidhanalng/target pelypsipotide hybrid thap vath%labégﬁg? ‘%%HC]%V acid
analog/Rgdt hbigaucRo8d s (GMO) in a sanple, conprising:
detecting the presence or anount of a target
pol ynucl eotide in the sanple according to the nethod
32.  Ofheh@hdB ok clad @I vRickeirt A€ ayedik gefanfid@l&i ¢ aci d sequence
is a sequence specific to the genetically nodified
organi sm and wherein the presence or anmount of said
33, t iﬂ]iegﬁéth(ﬂﬂiﬂém&ﬁ B2 atHeter thél@nhiné RSs tdted filogSBNGBUIOnsisting of 3,3'-

amount of sa enetic dified organism 41. A
dlethy%‘toﬁ‘?acy(ﬁ?mﬁllé’fi@‘c’% ﬂg“eﬁéﬁ“ﬁ‘}ﬂl% Xaélm(ﬁ’fw(géed F‘gf@agje state in
diethyBhigH&rReanieQsidd. Si ng: detecting the presence or

anmount of a target polynucl eotide according to the

met hod of claim11, wherein the target nucleic acid
34, STRUOAES] dfSladn 3 esq}wamme speal froferty 6s seetedlirom dqraipatidsisting of

and wherein t ce or amount of said target
absorpﬁ%‘? VHOFEERE 16 e‘ﬁtaﬂlg f° auhminec P ease state. 42. A

nmet hod for detecting genetic variation in a subject,

c rising. ,detectjng the. presence or unt of a ... .
35, { ARGBE LA TE ! oot e R SR P8 (PR PRBEDSF Pefiglefimes
36. 17The WbB6®oNtIdiMe, fufth@bmptisilp@hcasiding theSBetsd roPeriyRt Asingle time.
sequence specific to the genetic variation, and
wherein the presence or anount of said target
37.  peliand Fattedig bl etdifn s sabld, @apetihg v ar i ation. 43.
A nmethod for detecting a single n
CaPEnDe e erp o el RS BESEECT o preadinpeathe
metho® bf @MUN tvhertinahd talzeraiuclpio byia bﬁ?.lhﬁﬁb isdscqeaarsgedify tb dleto@msm and
wheregnxgﬁ{}}%f;ﬁggge og a%oénlé é{ﬁémggg ﬁglé/plfcﬁ]eetl{leoldgrﬁlfﬁ\ég prgﬁe%c%ﬁ &ngunt of said
organikfle presence or anmount of said target pol ynucleotide
identifies said SNP. 44. A nethod of detecting a
genetic sequence in a sanple, conprising: detecting
38. thﬁm@h@ﬂﬂmaeaﬁ@aamnuﬁkngmmmsﬁmeE$bpmhmnmngeotide in
detect G GO 8 PSPOER SIET @B RO B ramae Rl ady fssthod of
claim $ paetdin the tapget hledd @ahieqtmnceamdsethlee gpenifit ttethq:)ﬂ% ef]o:rgarmms and
where&nggg%%gg 5 %1'51%18{5 ﬁf 5 ta gg: u Ccllee ghe %ﬁrlltlf Eg{llle B\resenfz%or C?moPnt of said
class dfetg@fkinglg an in vitro anplified sequence, conpri sing:
detecting the presence or anopunt of a target
pol ynucl eotide in the sanple according to the nethod
39. _ofA wétavdwfeteviigrasirnn bha drganget in awoh@e,coapiighgsequence
! Sfiet%ctlsﬁg l’éep?é:sgnc% F(J)re gﬂlcﬁulng ofI a(%artgclejt ofglmgc? tlgemn tl?enSQmple according to the

method of claim 1, wherein the target nucleic acid sequence is a sequence specific to the strain of the
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wherein the presence or anount of said target
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organisim.

45. A method of detecting an in vitro amplified sequence, comprising:

detecting the presence or amount of a target polynucleotide in the sample according to the
method of claim 1, wherein the target nucleic acid sequence is a sequence specific to the organism, and
wherein the presence or amount of said target polynucleotide identifies the presence or amount of said

organism.

46. A method for detecting a base pair changes, comprising:
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detecting the presence or amount of a target polynucleotide according to the method of claim 1, wherein
the target nucleic acid sequence is a sequence specific to an SNP, and wherein the presence or amount of

said target polynucleotide identifies said SNP.

47, A method of detecting infection of a host by a pathogen, comprising:
detecting the presence or amount of a target polynucleotide according to the method of claim 1,
wherein the target nucleic acid is a ribonucleic acid (RNA) specific to the pathogen, and wherein the

presence or amount of said target polynucleotide identifies infection of the host by the pathogen.

48. A method of detecting a target polynucleotide in two or more samples, comprising
detecting said target polynucleotide in a first said sample at a first site of a multi-site device
using a first nucleic acid analog molecule according to the method of claim 1; and
detecting said target polynucleotide in a second said sample at a second site of the multi-site

device using a second nucleic acid analog molecule according to the method of claim 1.

49. The method of claim 48, wherein the nucleic acid analog molecules are immobilized on a solid
substrate.
50. A method of detecting the presence or amount of two or more target polynucleotides in a

sample, comprising:
detecting a first target polynucleotide in the sample according to the method of claim 1;

detecting the second target polynucleotide sequence in the sample according to the method of

claam 1.

51. The method of claim 50, wherein the two or more sequences are immobilized on a solid

substrate.

52. A kit for detecting a target polynucleotide, said kit comprising:
a) one or more nucleic acid analogs at least partially complementary to a target nucleic

acid sequence of said target polynucleotide, and

b) one or more dyes.
53. The kit of claim 52, further comprising a source of stimulus.
54. The kit of claim 52, where the dye is selected from the group consisting of 3,3'-

diethylthiacarbocyanine iodide, 3,3'-diethylthiadicarbocyanine iodide, and 3,3'-
diethylthiatricarbocyanine iodide.
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