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WD 2004/ 100636 PCT/ | B2003/ 005624 METHOD FOR MODI FYI NG
TRANSCRI PTI ON ANDY OR TRANSLATI ON I N AN  ORGANI SM FOR

wWQ BIERARBE | C, PROPHYLACTI C ANDY OR ANALYTI C USESCT/IB2003/005624

SPECI FI CATI ON 5 BACKGROUND OF THE I NVENTION 1. FIELD

OMENDENTOIOMOL TF YT NG e TRANSCREETEIONS AND/OR NESANNL.ATGON IN AN
CANK E'HERAPEUSSC O 'PROFHVLACTap CARD Lo RMNAN TIC USES

prophyl acti c purposes, an nore particularTy t0 sucC

a met hod wherein duplexs té%flex 10 and/ or quadr upl ex

conpl exes are formed by SPedif9¢Hndi ng bet ween

si ngl e-stranded eacederbObED b7 amtednnERt eobase-

cont ining,ﬁggbgg and single-stranded or

doubl'e- st F& d°F TdEEGEE e- cont ai ni ng target

sequanezesinZentIcHCRIETA €I Obo RELAISENARTEdS TR Ffying gene

Wat son-.Cri ck nodel of nucleic acids has, been the

R EPtE? s tEida ﬁaﬁeHEFECGPQKOBi8F8@§Y¥%ﬁt%ﬁ%ﬁqﬁPosesr and

hofd ypyead SularAlyt heslgbuant bpakedinoal WHéGle8inC AGI1dx, triplex

dupl exes first. suggested by Watson and Crick are the |

PESOTi FERTTRIFT PRS0 2%l EPFRRd stV antPafidisi Pinding

Betwbeat r ugtingesrstitadtirg beer 28oeh scoamenadetihatnucleobase-

nucl ei ¢, aci ds glso forn1t[iglex structures an

d
ORIk SEPREE ur BRundbRI TR I€EndPEi ofASUP LT randed

ReCRdlase-tohth isidncrgeitndbfgeae@ng three nucleic

acid strands to forma triplex was wi dely believed to

be confi REFCROPLEM 95 RELEIERPRRT es of nucl eic acids

(e. 9.The?SwRes HPLWHike Qo YPYT inticdene SRAWBNCESY - been the
See, e.g., Floris et al., ""Effect of cations on

PETSRIED (PRESPY iR RS HLAE pP&o LHE 150 BEARLY obL Ty Yoars.
m xedsMHRRGE SAltipsehtledNsnucbcEuhcid. RN rfirst
801- 809 Gé|1999). Mor eover, canonical triplex binding,
DRIFRDIS U LYal PERCHERRY KUt 2E8 Bl iRdd "dRetBodkY type

bE ndinmg: 30 cbetverd ldudtad vaehgt i @sriftuieel eob@senas been
sequences, rather than Watson-Crick base _recognition.

drecoverpd thpG PUCERGIacidid aLep STOParidHPIRS. Structures and

quBd AP s@rBEYASs AindRlr HRWBYRI cortiit@loaled group
of inventors has_recently disclosed in several patents

t hat Epelci MEEEPEYY botfid iMsteacBaskindier@engr fpFex nucleic

AUEd eis¢ r3ndacitds hagedaon Mahsan-dd Ckidase Paliévdl to be
recognition can be WO 2004/ 100636 PCT/ | B2003/ 005624
EPREIRRF af@ UV aditheeHasPecisr Lhi gHFYebecicade (e-9-»

@Bgypurine or polypyrimidine sequences). See, e.g., Floris et
al., “Effect of cations on purine-purine-pyrimidine triple
helix formation in mixed-valence salt solutions,” 260 Eur. J.
Biochem. 801-809 (1999). Moreover, canonical triplex binding
or hybridization was thought to be based on Hoogsteen binding
between limited varieties of nucleobase sequences, rather than
Watson-Crick base recognition. See, e.g., Floris et al. and
U.S. Patent No. 5,874,555 to Dervan et al. However, a related
group of inventors has recently disclosed in several patents
that specifically bound mixed base sequence triplex nucleic

acids based on Watson-Crick base pailring recognition can be
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sensitive assay for specific binding. See U S Patents
Nos. 6,420,115 to Erikson et al. and 6,403,313 to

wmakgilaeed al . These prior devel opnents are bRSEIB20(BN05624

a nodel wherein stably 5 paired bases in a
@mat@ttﬂt | amdl used ei< abed dupllsexfean sbehigendesedurate and

Iy identifiable. by b third strand
i earoRY 50 sh28 BB s frodins aaBees Vo

,mezqomu bid IEJ;a.k}a‘onpemal akl EINA brLpBeXEs, thopeNels et al.
ese riplexes are . said to be only created by the

q{ljf:l rdprlELrognaev g%ﬁl i*ng*r g?ﬁ%d rﬁﬁc}/d} agf“889g %geﬁfél stably

whipieax bansetshelpresemer@ftlohemon‘mdlatlborhcﬁrdot@hpm%x can be
uch .as,. RecA, prot the case with

L2 RRe P PLOAEN s Lo RS aBES Bt Beke i oo i o strand.

r egarziuegiquadr wil.ex 23gclei Mdci dsidias 1zneemstdw;at SN oses
ecul iar ctures onl un elativ
B BhEEBHIA ORE F RS TV s SRipTStet abelpror, these

mqﬂames attedssaidn parlblecu‘lrﬂfy, Sedntrid aby €hBt #heérd strand
334:.364- 366cﬁ 988)2 di scl os thagl uani ne-rich

B YEtuch &¢ICan ISPBAT afh oEg‘Fy UL s S IRFSssrGe of

Jf&hﬂit&ﬂh’lbaﬁldﬁdph@ﬂ:eﬂeﬁ islicHi & & ORe S brettedh.
( Bi o% str n%% 70 (1992 ‘%}? hscl sed that these 20
f our -6t r Ahded EB Mt ExEE Ean” EFPL5 0B PaLRLF nftGids, the
“Na"&m““““?%m“pmmg% o B ot (oo, fchds has
rs i ochem str
G e adh s PROCH S EhEBRE 00 20g%s tUFER beetatively
é}fﬁieﬁﬁor‘r@onc@l,tamnlf%e and hoﬂly g(falulclaeohalaﬂm Caladd SBFf nucleic
ass in an.of fset, ar e)._ al i gnment 0 ng
FRET e el 2 RRL 588 B0 AL et TRal agl A Mhses))
&isdiidseziedhy @&uﬂfd-&:tl%ht baﬁ_gﬁﬂlﬁ@iéﬂtl@fes teHr spontaneously
03|ne eS|dues arran a ane and .hel d
R b e derapAs e ety #al Vg0, sy ot al-
tmi eefentlstaly.  GBE o5HEOM St(1pa3})65- 40s€1882) ), @at  these
%east three conti ﬁius 30 guani nng_uvvlthl n the ol goner

HHGEREER f oFOPRECKST nat FOh of TUTHRe hi YIHRACIGGer into
§1ﬁpsamstwmurlsbl batpdean czuggest ;e]glo:f)ma% oﬁ@gbmétrg anded
aro |navar|et of__bi
pr oc@j'§3§e%1 %Bcl"?‘ as ‘]?ﬁﬂo@lef“llﬁiﬁ Bf 33}—1|1$9 ig ﬁ?yg? adé??4), and
K Mezd gl enc iets @JeseaBbHCﬁgm%J'M@alb@Efﬁ? &Sggﬂ-oﬁéi that some

é‘ 996&%_ formati on of napsi s during nmeiosjs (Sen et
fant r\?ﬁhzﬁé&ﬂ%b%%%o F 89603/665858°RER ul'e a0 offset,

ode Bied- 3861 4rkiR),) , faush el DoRF € “Gaki&$1ance These higher-

order structures are stabilized Ey G-quartets that consist of
four guanosine residues arranged in a plane and held together
through Hoogsteen base pairings. According to Sen et al.
(Biochemistry 31:65-70 (1992)), at 1least three contiguous
guanines within the oligomer are critical for the formation of
these higher order structures.

It has been suggested that four-stranded DNAs play a role
in a variety of bioiogical processes, such as inhibition of
HIV-1l integrase (Mazumder et al., Biochemistry 35:13762-13771

(1996)), formation of synapsis during meiosis (Sen et al.,



10

15

20

25

30

35

(Wllianmson et al., Cell 59:871-880 (1989)); Baran et
al., Nucleic Acids Research 25:297-303 (1997)). It

wham4hemwse f urther suggested that control|ling PEEIB2003/005624

producti on of guanine 5 rich quadrupl exes m ght be the
tkaetymeo caBurobh+hep suchiosh) pl ogi &ad preoesses. Flﬁ)ahntenance

U. S.. Pat ent 709 to Hardln et
%Slgﬂ:ls 5OPHEE B o F[a\gje g%t H%t%ﬁ% $hP8 e 7 c%?ﬁw PEdal-
Nuwlmigh dreilgs thateairehi bps: 297e-Foar maLbon pf guagi NEys been
uacrtets 10 - U.. S, . Pat ent Nj115888 739 to Pitner_ et
gfr cﬁug§§§t?ﬂa{:hahﬁ‘?}}}?’i 159 &8 qREaript EXe LT granine-

Jhezl‘en'ijﬁxdedp[Léx@m asisay foe  deéectdng t@UCEShGr@Hﬁﬁ; such
nt No. 5,912,332 to Agrawal et al. discl os

Pat
]%lo 8¢ PEPCBRESHUI i FITRIBWIGr Syfit hBeFent No. 017,709

0 i @@fﬂﬂ}d eot | dBs, sudgesiergidt t he1 snevhet |aQ:t1v1ty might be
oI| o(L]{c |deshbr|d| eclflcallyvvl

PFOY VR LoH G BUET e oy d CEBRE oo (2 ganine

d_‘{lmxrﬁe&srrultl mer aggregate, such as quadrupl ex DNA. The

mJItl regat e conta|n|ngthe ol i gonucl eotide to
ﬁl f%g °PE ¥rer (881 APRdE AT H & £4- Bxc| E5FokPses that

G-@Mﬂélﬂ:e%aséa Yuadrijgl &s Nean Goed 3dn i3 elio iReaR @by for

scl ose horm r| m di nepol ydeoxyri bonucl eoti de
‘g‘?toeo%sm\%l Pﬁci?l one det ect abl e mar ker,

chemut.lzer &Q&léhltC Nageai; 902, 33 DNp CA@amiang etrmsilet Yiscloses a
atta%{:J é:?]g | east_.one predeterm ned position. See
ntP NG Figak08n 30 t §YDRRY G ePligonygleotides,

yHohas Zﬁlearsajn?c&leﬁl&Oobﬁg&ﬂ&ﬁ@cﬂ:l@gsbhﬁ}gkﬂgliel,nespecn_flcally
corresp ndi n honopyri m di ne- honmopurine tracts with

bt rféeﬂr&ie engiefe | @t gomicdechyde r pp¢ ecwqr%tantly
f@ﬂ‘nﬁabl O B 1 0T @Q@i‘&jaﬂieﬂedsuéht &s apdaganb e UDRH. The
for gene therapy. U S. Patent . 5,650,316 to
%&dﬁ?ﬁﬁaﬂ é‘tggéfagaﬁ?sc‘lz?%te%ml@@ aﬁﬂ“ﬁseﬁ%ég?lﬁ‘é?%ﬁcﬂflt%l nge be
B e fier khag heympelyyiBihg sOkd-goMuclseehi deshnids.
Patent No._6, 395,474 to Buchardt et al. discloses

conpdsiti oRRETHNPNP si Fg 4pépf+ tle HuCPI @M ct s 2landliscloses

ﬁ&mgyﬂmdlﬁepoﬁy@é&mb%aaenébﬁlcﬂ@q:ggmetsl ARtRNG: least one
i nactivation of dsDNA 35 targets, throug

Gremdhley &4 %Wrne&%m%ﬁﬁr@?%acl ﬁgﬁgT—oﬁr $ PA-cleaving
Mﬂ%&h@@/ﬂoB%QOa/egQ@S%ﬂe 'p%e&@t@rxﬁﬂléji fd¥ition. Ssee

gigglélgénéégéggcgg trlJ)B 302 to Dervan et al. The probes
are said to be —capable of Dbinding the corresponding
homopyrimidine-homopurine tracts within large double-stranded
nucleic acids by triple-helix formation at a predetermined
site, and can be used for gene therapy.

U.S. Patent No. 5,650,316 to Aggarwal et al. discloses
antisense therapy using triplex-forming homopolymeric
oligonucleotides.

U.S. Patent No. 6,395,474 to Buchardt et al. discloses
compositions comprising peptide nucleic acids, and their use
for sequence-specific recognition and inactivation of dsDNA

targets through a strand-invasion mechanism. Strand-invasion
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recognition” in that the latter is largely limted to
recogni ti on of honopurine-honopyrim di ne sequences at

wWoomv4pne3é ol ogi cal conditions. 5 U S. Patent NeCT/1B2003/005624

6,506,559 to Fire et al: discloses the use pf dsRNA
1o ishibit geneqexpsLsSis@hni fidad@get rgNE MRr@ple helix

living cell. Lt is disclosed that the precise o
?ﬁﬁﬁﬁﬁ%gﬁﬁpof 8¢t FBAC sthfhcl'@&fterhowdvetargnby patigrited to
th Sdrisasnt habo £ eXhbRBBur BMHHRIMFERL AL 48 S Res at
constraints on triple-helix 10 fornmati on make

Do TS ﬁ&%ca%m&ldrfﬁdi%sed inhibition ... is

medi at.ed Wawnkr iNY.e-65080d585t LUCEIRE. "ot! K1Vi eW 0f B8  the
forggglqgﬂperceLved constraints and prohibitions, it
T8 (i A FOprahihet t IR FERESES 1oBr 8Phy | BREIRE @fde in a

analng | €exONpl exess apds SRS NROS KA ST P L3 PHAINE sm of
or. antiparallel, honologous or conplenmentary nucleic

AHRP o AR&HBEhes TRE0f thasBAt eborfissderpp ctiie! X reme
&t Thorfien@ang GaRAbi dddiaTcdenmnsivaliedsor &l ucidaifd ne1ix
herein. Al references cited herein are incorporated

Ot By maksr dite HRe1EALY Hehat HBPerediatod BrRrEFtion ...

SUMRRY 1 BhEa | NVENUE-GN-ARgOE dii@vhe he i nvention
provides a nethod for nodifying transcription and/or

transifat (Yo" n°&n BhyarficsRpoledi PHITHIEcoRpRFEFREs  and
BEA TH iiQhisNY tOr t he sOr gadd S CQRPOShAdAReCONPRe S fhtic,
a 25 probe containing a heteropol yneric probe o

BERNGSHC iRt ePB21AE} @s COMPRBES I GRECiTE EivdiSogtegerising

Bdeh i dNdi Y9 48 pREkAREe1 0 Rod AT @Rfust @ rMdinbYementary nucleic
transcription and/or translation in the organlsn]

WFEtei ATt ABAEARY FRSTaPt thRsSst garAs nirafl fdontwiddsig acid
PEASIRPQPABLL ¢t &% ORIn3aEwanes Of B iRidekai ﬁe@&ﬂaﬁjﬁ,

wherein the heteropol yneri c probe sequence is bonde

to the hetEapsepnetited: diafelns efifentec @ oréitAfla herein by

sOrDl &PV n YALSONs i deie@npl enentary base
i nteracti on or béﬁhonnlo ous base interaction,

provi ded t hat wWRBREY he | X THE M TEPN35 and t he

het er Qo W8 ilg Prebe seqgueneschs RbiRacal l gl tRthbe for
4 WD 2004/ 100636 PCT/ 1 B2003/ 005624 het er opol yneri ¢

ref HBringe qlisnReCr itid Ret RGPV yhERREIPrige in” an organism,

sald method comprising:

administering to the organism a composition comprising a
probe containing a heteropolymeric probe sequence of nucleic
acids or nucleic acid analogues; and

binding the probe to a target to modify transcription
and/or translation in the organism, wherein the target is in
the organism and contains a heteropolymeric target sequence of
nucleic acids,

wherein the heteropolymeric probe sequence is bonded to
the heteropolymeric target sequence to form a complex by
Watson-Crick complementary base interaction or by homologous
base interaction, provided that when the complex is a duplex

and the heteropolymeric probe sequence is antiparallel to the
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sequence i s bonded to the heteropol yneric target
sequence by honol ogous base interaction, and provided

w0 bat/10dseh t he conplex is a triplex, the conpPERIB2903/005624
preferably free of RecA 5 protein. Also provided is a
rmetetogoll ohe p1 €VeaRirgee Oeducdtel, NOtiRe Wet@EEBH1{Me ATt probe
organi sm, said nmethod conprising: adm nistering to the
BYERFEM'E CoRPGS FPoﬁhegﬁﬁFﬁgPB@lﬁaﬂe%ﬁérasﬁt &CARRRCS PY
Hbmdebgbapol ¥a®d | Cireahetrsefrenatl rofiakei Cthai agiedS the
or nucleic acid anal ogues; and binding the probe to a
PIPJEE £5 fr CFOROr LREafoTRLE: ¢S RS TaRiFhéres of Rech
grog@Ansm wherein the target is in the organismand
contains a heteropolyneric tarqgt sequence of nucleic
aci d&1595 PRRELEEH ERe 2hdrERSHoILPRe PFEVEREbRI seguékeating a

disdrergednt on s ieher R0k YIS IRhgel s seguence to
forma conpl ex by Watson-Crick conpl enentary base =
i nt ePEREPORCRFLIMY Foiogigenipise FATRS kL BN, comprising a

fHope deshtbhat nyhan Hche repaPikerics B Pl Rquedbd e nucleic

het er opol yneri c probe sequence is antiparallel to the
G- Ke L& BPSLGHRrdcd argérIeyudiite, the

het eropaligerne Rrebe teAepsRydis BONGLEv: LB treat the
het er opol yneri c target sequence by honol ogous base .
diogdgct | R, G PreonyE t e TRABN B teSRfFexiFs i@ the

dddaligd, 4N conpieX i s @fe%fe%[)%@:i dFee ofrdOCAsequence of
protein. 25 BRI EF DESCRI PTI ON EVERAL VI OF THE

GSCFA&/ i nvention will be described in

CoNj WAekkOn Whbhnbherob&l fwing Hopd n@gukRcvhichpbhked to
reference nunerals designate |ike elenments and

Wifer BEReTRPYLYMeEAC 1Rardet sAQuORCe 340 3fOTmM  apacomplex by
Whtsbn-8ri®k BPplffenddB ddh 3R ra2Aonl2B ph3Adnd ogous

13B are conposite graphs.  of fluorescent intensity
RAS 64 8 &1 PBNCPFBI $19 WeiVE etitfith HHorc@BRef*s afplde duplex
anal yze dhe RIS 6N gRe r 1d A r MAB RRGIAE Ak eafOIPOSINIR1 to the

graphs of fluorescent intensity plotted as a_function
teqope lweerdachi-amBts appieenitl y3Ba. B hAOCPOBIRIDHBIGLobe

E%.(elnﬁ%oq;ym t@EWeLEBt@%QB!LﬁIé@é q:ar-gﬁ sequence by
Aom§?g233§ base interaction, and provided that when the
complex is a triplex, the complex is preferably free of RecA
protein.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

The invention will be described in conjunction with the
following drawings in which like reference numerals designate
like elements and wherein:

Figs. 1A, 1B, 1C, 2A, 2B, 3A, 3B, 4, 5A, 5B, 6, 7, 8, 9,
10A, 10B, 11A, 11B, 12A, 12B, 13A and 13B are composite graphs
of fluorescent intensity plotted as a function of wavelength
for each sample analyzed; and

Figs. 14A, 14B and 14C are composite graphs of
fluorescent intensity plotted as a function of time for each

sample analyzed.
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The invention flows fromour elucidation of the
specific binding properties of heteropolyneric

woeekai3@ci d strands. We have previously di sSeCDE2003/005624

the specific binding of a 5 heteropolyneric strand to

dupl ex nucl epraackd srstrireopeorf tee hivigiTigyof
dupleg nycleic ,acid to other duplex nucleic acid. W
have '8FsdPUPREF R et Fatt 198t OHEpSLYFER el Suteitheaspgsific

Hiadher ghgidrrassl eguasdtLdpoiprekitcaukYebindcta ea6Ghngs.

othgé by honol ogous base bonding as well as by

Wrat S6VECr PERVDASE V10 HAféPERE i o' af@efhaichdyrding of a

Hardiopg lyfe AOE diMidedot Qusi &2kl NaviaBgdaghd PHAldRIc: Fic

dlrectlonallt{ relative to each other. Thus, , _
PEp Aty FEPLEXNBEFEPEC ajFHS FaneFRpT tHE e xaduIdgies peid.

WANhePECidiseal bysbidutd oreaeh netBebpii jie s ahh8le X acids
antiparallel directionality, wherein the bases bond b

> 3 ) y
PR G0l G bs AHaLaIBINi FRY: afil Brf A&Lden PERACkohgaEh other

RO NEbI oddtlseSea A | b&iaitdRe Hr 8801 Ndsi $yf 8Rfislh-crick base
reproduci bl e having been detected in vitro usin

rESRACy 1a0ai PABI EPFRsPREMERERA M 15 e&g‘erﬂtisniir@edgq?n&écrrands
HEiGhg@NEh PEFIH 891V e EondithicaRs:itJhe-d1ReREI b | 828R @ ther.
t han nerely the disclosure of 20 unorthodox bindin
Prospertdtes oprLuteref craets IRDr barior i Hirdm B logues)
docushseQFigeneyt heiapy Bt hegsn bebfget hefaeutdaGallel or
met hods, prophy?act!c met hods and anal ytic net hods.
4ﬂﬁ%ﬁ%ﬁaéﬁelofdﬂﬁ@?E%ﬁﬁﬂ%&%éé pﬁ@?ﬁ&éﬁ wthe t@ﬁé??o ?Ond by
Wi sOr bh BEI BidndithAnaaay Ot | Ok tQont-taRskat bk | honding
the organismfor a 25 therapeutic, prophylactic or .
HBHESt i cAphr ﬁéséheTﬁérF%@?ﬁibﬁ éﬁ%@ﬂﬁés%%%rqqﬂ’&%é having
B HeteiBBt EANyPEro RAVEL dURAEKy dvdiRk@Xealfstruments and
quadr upl ex conpl exes of nucleic ‘acids (and/or
%ﬁ?&ﬂ%ﬁ'—ﬁeslsﬁﬁe\ﬂ@é@) TiNge Péﬂcpﬁémtﬁ%%weaﬁﬁ’@dh‘é%nﬁs nher ent

di r eGiHON@h{dYe i k€153 fHRNVERLL On@lreMySAgMB hak ds1bb@te of
strands of opposite directionality, i.e., which are

e rader) indAngherPPeBrient of | BIC1Y o idfot hefhie gapsent
§8F N3 FUPESX i A hge At S8 £y Che QU ePBMUAr ¥herapeutic
bi ndi ng of their respective bases. Certain dupl exes .
erldmdi nproghy hect iy arrtheds ahdt e bitheér me85odand, Formation
GOMRRLS @ otW9eRLE aggévgée&umﬂ C@flid tcanH@ LAUCIRI Cinnibit
6 WO 2004/ 100636 PCT/1B2003/005624 acid anal ogues)
wWariaiipddonn par al tepns B Edon €8 ofde organism - for

therapeutic, prophylactic or analytic purpose.

The invention encompasses the use and/or formation of
novel duplex, triplex and quadruplex complexes of nucleic
acids (and/or analogues thereof).

Nucleic acid strands have inherent directionality.~ The
conventional wisdom holds that strands of opposite
directionality, i.e., which are antiparallel in their
orientation to one another, can form a duplex through
Watson-Crick complementary binding of their respective bases.

Certain duplexes according to the invention, on the other

hand, comprise two strands of nucleic acid (and/or nucleic
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anot her, wherein specific binding is either through
honol ogous base pairing or Watson-Crick base pairing.

w@eownantesonal W sdom hol ds that such dupl exesPdDIBR003/005624

exist, or at least 5 would be extrenely unstabl e due

i@id e.dhaldemekhonaybiidegd arin | @araecessi tatodidy the one
onformational requirenents  of parallel base bondin

%ﬂ&a Sror §NEEPPPI EPHGLHIS BdPIiRg sty haRrgRdarhomologous

law opkiiataghydr | tiazabhotr Lo didais@NSpai | 090@§nventlonal
i ng dﬁﬂgnstrates specificity and stability 10

‘H 3% ngetftat TBrt WaEEBn Jepilekes o gl élfﬁé‘nt%’FJySt or at least

wodigar skl e|extd:‘éﬁ1|e§t?§? Ihetlaﬁv_entlcmé al 89, ENGORNASSES: ckbone
dupl exes .cqont ai ni ng strands of nucleic acid

YIRS Ee‘é%%&%ifﬁldoaue*é])le FHT @R d@RRA requirements

ant ipazalikel reiat iRAgiagone aRRhhepordhengiftislay is our
%£§C|f|c bi ndi.ng i s through honol ogous base pairing

REFheFBRh, UKETE e RRE CRAEREEN- LY PR izadd opai soRiytions,
&R Rt ﬁbﬁdbﬁ@e PRRidnishgatradd shecildka cgr eahat e@g&ﬁllty

to define speciflc association between opposing

LHysc ghiats off HaEFencChatG HRIIETSOEREY ¢ %‘fﬁeparallel
anslHgue strands via 20 matched bases (e.g., AT, GC
and/or AU . In the context of non-canoni cal o

conpl '8 sT et i Be P het ePRCORRRESEE rJIPE®8s| efontaining two

Sl XS oPahakh 8l c angkant ilpapabl el nddiddlexgsidanthalogues)
paraIIeI and antj parall el quadruplexes, terns |ike

o ik BRI ng'S lakd one Gifpl BferArR i asevherein
besdi i’ ARG 1hGt @51d@dr&@h%oﬁlem%@uﬁmen@a@eafﬁ@en A

and T, A and U and/or Gand C, but not necessarily in

t he e’*@e\%\ﬁ%% heredar Eomf BPARAS i ¢ WaF??%‘tCrJd?é%ch’arE‘r?edPWlng"

%QL (EF/ Ohasd Npaddiddona4® the roveatdonakended to
bi n motif first proposed by Watson and Crick (the

dW@WHePl)flCaﬁls%%%ﬁfd%tb%ﬁﬁﬁnv%@l?%?ﬂ@ Chepedpclpt pairs

_sbcopRassed byid h%nﬁ?éﬁg%u@gegi.@f ifiid 0OBnQiogue strands via
Wat son-Crick base bondin the resent invention

BaeehfrhdFEescdifpPexed T orhed B/ Hodologoudnbhse context of

BORGENhn il d3 1h B AgQds BRSEe-PRLEI RErePRSESncbMhg parallel
specifically with identical bases rat her than

eepkREtont BR 2 beRlesandhastipsraHel Hort lggegs mnd frarallel
And\0220944 100636 c?ﬁ&ﬂu%%@gééooﬁégﬂs Fﬂ@ﬁ@' WQH%%aénﬁck base

galrs i nclude A A U U, and
onding” and “complementary base bonding” are intended to

denote bonding between A and T, A and U and/or G and C, but
not necessarily in the edgewise, planar conformation first
described by Watson and Crick. In addition to the
conventional binding motif first proposed by Watson and Crick
(the “W-C motif”), and conformational variants thereof
encompassed by the foregoing definition of Watson-Crick base
bonding, the present invention encompasses complexes formed by
homologous base bonding. In homologous base bonding, bases
bond specifically with identical bases rather than

complementary bases. Thus, in the “homologous motif”,
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The binding by the bases of nucleic acid strands is
af fected or conditioned by a nunber of factors,

w@artitesBarly 5 the binding potential of the BCT/EBR63/005624

pursuant to either the WC notif or honol ogous notif,

ram liogous Garedi tdadns (mdude Fald, corment @t i onrandiof and
-+ e). Salty conditions tend to favor the fornmation

of "Wat son- Cri ck bondi ng over honol ogous bondi ng.

l—lonochhgoUgmmtrigf npadmepl@dm abeI frﬁl\t?]tcéed Ca/cﬁgi W€rdfis is
uadru i denti ca er conditiaons
prOCtgﬂyorbégggggl?ﬂ% %%a?l?Eﬂb%ﬁv?goﬁﬁ%ﬁﬁr§ﬁu9%ﬁ§ﬁﬁﬁ§arly
e ammcemg donensahbl, ohfaitfhé ot dahdspraselsst otot B€ther the
V&Q@rg ackbones_of the %w? dug ex nuycl ei c aci ds.

Ach™ St andTi ROROLBARrEx™8F LT he 2P Ay effi6n ORAIESAPFi S&- 9+
s]aﬂtancyoﬁc&qtiﬁd’a(t&oﬁf andyoeohages .andsert puebgabasshs tend to

fnalo es, g@ ded he nucl eohases are rel ated t
cle ity RIS i th i BRESHEy S (PIG38Ei Vel Wmologous
Hhﬂainhy enkh&ﬂobb&svﬁﬁtﬂﬁtqﬁaﬁiupld%éshQﬁQ|QQQ%&eHDbbEr W~C
ar o ertain eacnhﬁge of the rior_art, the

WO etol Br&be® nedet hot YBo Yy rFﬁn@%F%ﬁys probably
Bodaueee &h@dlﬂ@caﬁﬂfédifbﬁdﬂidh@&ﬁtOfcﬁﬁlpb@domﬁ relatlvely
%wed glex faormatigon. Thus, in certain _enbodi me

L0 PAGE! GUnddEs RS SREP afgod o (harged backbones of
et ewepaupiexi sudiahke agegeence of interspersed

purines. and rimdines, and the target nucleobases
are gngnﬁgﬁpﬁﬂ &nté%gaemge&uéﬂi thit “Heggitisg can comprise

apqr tb Is@cﬂu}én@@”ﬁbﬁ”&ﬁicﬂrebb@éleﬁaréﬂ;}@}dry Igmrasubeg@yé tahdiRues,
robe uence exa t he obe sequence can
Yigied 2 /%tBuClﬁsgﬁ %%a&%&afa%b TZohg Fog,eobases to
yAdHTitlieRe abases $;ﬂac&&}ic@ﬂ.@9rblnm|e@&@§rofhé he-c motif or
i.nvention can form from heteropol yneric &%ﬁences
C

PR EF I P i ONMEARY UL ghnPag 86 the

@Bt ideastt 0Rd PWardetnaalepbase ﬁée@uﬁd)@ebéirﬂ%xﬂﬁitﬂya@dlc to
at | east. . one pyrim di ne nucl eobase or pyrimdi ne
%ﬁﬁﬂ%ﬁﬁu@%qg%ﬂg | east™ %%eF?ehﬁﬁﬁﬁde|ﬁ@”é%ﬁﬁeﬁ?% quadruplex

Hetertapel.yner i engefuenges caprefiar akinpddagknts, the probe
honppol yneric fragnents greater than 5 bases | qng
Y HeoRRPCre 58 & TaRged| 48 §u@F§ﬁFQPP6¥m?EkF|HFq9ﬁa?ﬁﬁuence

bAVEHIORpeTHER ASur el . aﬁ}dntB?firﬁlcﬁlﬁﬂsqguéﬁdOfthe target
naturally 8 WD 2004/ 100636 PCT/| B2003/ 005624

HEIRIATGShadss, WhTEWaveispici FFedskat S6AVERFRK at least
S 1 1 yharsrngads bk pdbagpati fi 1} esohdl Rbher fases probe

sequence. For example, the probe sequence can contain 25% to
75% purine bases and 75% to 25% pyrimidine bases in any order.
Complexes of the invention can form from heteropolymeric
sequences, which as defined herein, means sequences containing
at least one purine nucleobase or purine analogue and at least
one pyrimidine nucleobase or pyrimidine analogue in at least
their  hybridizing segments. Heteropolymeric  sequences
preferably lack homopolymeric fragments greater than 5 bases
long. Other nucleobases are also suitable for use in the

invention, such as, e.g., synthetic analogues of naturally
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In addition to dupl exes, conplexes of the invention
al so include triplexes and quadrupl exes, wherein

wopmaanwgs 5 het eropol yneric strands are |i nkePlCDyB2003/005624

Wat son- Crick conpl enentary bases or by honol ogous
dasesingndbbbesy elatiiche hdive ecépaiadiid ywat sbhechosnd and/or
sequences | s parallel qr, antiparallel to one another.
RS SEL U8t Féﬂ@l%%r? St PRal? yOBiStd PefeBhe maj or or

10 mimordgieaye 06 ausiniss- sompndedst ar gehe fFdd8on also

the bases,  of a single-stranded probe can interact ,
Jsrbcgé’idfei caFFyPWrtt b&DEs oﬁu?)‘g]éuﬁg]re%&t'h sVRaFRes" of pposing

dropodymangded tatgeids Siand arl yinkdie basges ofa@ashcrick

strand of a doubl e-stranded probe can interact ,

PEHATCEPEY RRERS b8Ee8Y oA BRECH U RIPSr &Tds o mplgtive

dindaitdontiangdedoar gat | boamadr Wle%neespl exes Bfratihel  or
In certain triplex and quadrupl ex

i nventi Qn.
ae‘{]rrblé’@irﬁgllne%,t%a%rl’ﬁe M EBbase binds to one or two

ot heln npiedRObaEESNd TRES, spRcidddhtiPNpifAdt @ the major or
traditional duplex Watson-Crick base pairs and 20 the

e X I0GHEl 8§ohs IBERES PR dges LAFBRE: abbYEth)iucIhe bases
enbadi yetyie-stebudedt haduel | e nan¥atsen- Goeek rhasely with
bi ndi ng triplets; AT:A T.AT, UAT, T-AU A UA
RFSRY, O €18 UndPBYR CSEFRSF nCfudt nge R G EragAafortarget .
ﬁﬁr);il@tr!l@l', LBBI BLsks YFeCiaes 8trHas )5 AR@LB1elHEranded probe
f ol | ow n% honol ogous hase 25 triplets: AAT, T.T.A
U AR LCFAGE ASPRCIE G YT WAL DREYS U @PGr OF; o strands of
41 ndudiengtCafteds @dRr any glﬁelﬂ&fuﬂl(é&i Z@OmpBPRsd ESHF  the
of base). Thus, in certain quadruplex enbodi nents

e EiiY % he probe is defined as a duplex of a first

and arsecerdashr aneh ARG t Bad 3Qui @Fglex S ABbENREhES, A cach
duplex of a third and a fourth strand, it is believed _
?L}%]te‘i%ebé%}é’gsoftot Eef i FstEsh P EMT Putleghasesal sghus, in
Radict it @achnet besfdidibrRaddiatpe8x twatd)-cirhexbbagk Nhirs and
bet ween opposi ng_bases of the first and second

§19 arfliR1eh) NARACEPRYI R Tt WA SopISEFARGP PhsePBfe,  such

&hisod i@ santh di@idlet hend M0 2ZOR4H 1 063fn-Crick base binding
PCT/ 1 B2003/ 005624 strands; and grcg t he bi ndin
C

RTP JoppBsT iy basBsTof UReT, sdcdnlr akd U Bur thia: U, G:C:6
std s c.bhcceridnAmodeeitEs Oobntihsrt rddyl e¥tB88 ionized
g%gggégﬂég% base), and/or the following homologous Dbase
triplets: A:A:T, T:T:A, U:U:A, T:U:A, A:A:U, U:T:A, G:G:C
and/or C:C:G (including C:C*:G, and/or any other ionized
species of base).

Thus, in certain quadruplex embodiments wherein the probe
is defined as a duplex of a first and a second strand and the
target is defined as a duplex of a third and a fourth strand,
it is believed that the bases of the first and third strands
also bind to each other, in addition to: (a) the binding
between opposing bases of the first and second strands; (b)

the binding between opposing bases of the third and fourth
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EP%’E)%%ts RE bBA POV | 9 atPhoSHRB

structures of the invention, no binding sequence of
bases is 5 contiguous with another binding sequence

wotobasw3e That is, there are at | east three SPOHIENE/005624

strands. Al though folded conformations and the |ike
gerands hasngi rict urchs, ehdihgabetwabhhioppbbéngCBpEedf of the

gngﬂ({]Va%{g iQn ¢ ay cuci arly but not linmited to RNA

Interference € Fhents, where hai rpin design 10 has
been ¥roukdrtaibe eaﬂbmdmmag’esau&ff oth€attgi pYek Nt@ldf ef@aMEuplex

co ti onal t son- ck dupl ex bindin f ,
%@&gﬁ\%{gsetog?tr}lsee ermnﬁn ngl 1nd%§)eﬁ?q%§r}c& IC% %ases 1ls
SemTiZBBJQﬁS pﬁ&h rwmmrpMndtleB@t edqiynhsd add eoa%‘dérj That is,

uc tlnc henot ypes, i h Vi vo.
B oY “E50 0T MaPron o PR o BOGTERE St hdeg Bbraquists Tolded
ocbnﬁoma’tgloasstarahdt]d@ moke mekegt he hatianf tC@UB] BIE) are

toward th f th
e e Penpretas G AR | TVEMIOR pfor o dolprds oyt not

1E¢%¢&ﬂ1tdﬂdﬂ@%tfﬂﬂmrﬁemdn@@ ¢ duchint@ , F @MekS§€hairpin design
teen ua s for paintenance
o‘?s gegorrp g@u%?u?%“%%?%%l’gsh E%’bgg?lé%W%ohHF%@ference
bamdl uchmgcbevemsmﬂddogwheemmndjmg)iupméii Olbin@difey of RNA
uartets ma esent hat , conpl s of the
%I’ﬁl on 5%3 %Fg‘lag?aﬁ ubstfﬁ’tleéﬂ )?lﬁrezécofserles of P53
hppngsdsb : ETs bge@ltétg @gncémdﬂreslglRI@?{fr gpeo]?laeg& @ER’tinct tumor
ondi.n an 25 sy anti.a of GG
BAg o@éﬁndl%f Vihe coﬁﬁéx%?\ﬁ%pe%ggﬁtw COI’?‘%RSE ggg 400.),
fotdied Cpactﬂo:tmvwg ad dlenpyyr |§msselqohm@phat emakel id@SEstrand
ghostphate kbone NRNA, r RNA

TEDNAY or® c(%ug?"é?rg\m E]il%l %EF’B@IBe I}PrtéTreerer efpparate

Btlﬁeiuﬁis;‘ acid 30 anal ogues contain an uncharged or

Char & s ot (R NBURPEYE°aP=a eRabi o Soukor ely on

hac#@m&&ﬁ Jboaadd ngn¢ i ieleydiggg revBNAe amsbd N enCobhALAG) or G-G
nbodi nents are,free of PNA.  For |nC{Leased stabilit

P¥ oSEERCHGRSn §hthough

Hobgbiden IprdegyadanhtDididiy iregetse. Hd&;é@e&o%ha@ﬂ@%and/or
PCT/ 1 B20 3/ 005624 _Unli ke certai 0 conp| e

fart iBGE&Fry %50 Pt & SRR - PNATPEF p‘tsexego‘B?l?’fFes of the
mvmﬁi@n darenobrdepemsi wpaubatahtadtly | NARS 0B Hoogsteen

geggfgé (including reverse Hoogsteen bonding), and
substantially free of G-G quartets.

Each strand of the complex independently comprises a
nucleic acid having a deoxyribose phosphate or ribose
phosphate backbone (e.g., DNA, RNA, mRNA, hnRNA, rRNA, tRNA or
cDNA) or a nucleic acid analogue. Preferred nucleic acid
analogues contain an uncharged or partially charged backbone
(i.e., a backbone having a charge that is not as negative as a
native DNA backbone), and include, e.g., PNA and LNA. Certain
embodiments are free of PNA. For increased stability, probes
can be provided in a phosphotriester form, to inhibit

degradation during use.

10
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At | east a portion of the conplex is isolated,
purified, 5 artificial or synthetic. |In enbodinents,

w@2@anoicen of the conplex is a PCR anplified peDtBro03/005624

The conpl exes of the invention can be present in
soluﬂh@mkeoncerﬁaﬂd desuppdes, parvituDsrliyn wb¥ocDitdd) with

h d t b I t ||
AR S URRRLL 080 DS CLBELELCALLY o e

coﬁdu iFve Fe dg., an elec
xnﬁmsnponmethenrmmplexes can be optically napped or

sequenced after ate tau
Pate%ttsei B, 225 3§§ g§§ §£h@ﬁﬁ%J pPupg Fied,
éﬁﬂﬂﬁlﬁhalbondsymtﬁnﬁﬂmeen conplenentary bases occurs
under m%d ggglety of c ditions H§VI2% irlations
in t efpeFarOFEientsy) ¢ cd%?é Fat © FEstatits @ FCOR
siplarfgel, pandubtf f er conp03|t|on Exanples of these
condi ti ons _and et hod ing themare known in |
Che g BaPPlefEha thy Ute RRVEHED AGHH i gt in
i&ﬂdﬁﬂ@nYSbn ﬁibeﬂldU$mp§H}t 2Q®1vadksplmﬁeslv@Oﬂﬁuhienﬂlco.
artlc SUIted fo in this_ inventio U like
nany ?gﬁg PBBROTY p&2R0 %l? tr%ﬁ?iﬁyaanﬂﬁggﬁﬁTe Grg-r an
glaretacidet) e bt abnptbm&nﬂﬁzweabowa abatitidn b, tﬂéﬁbomplexes can
| exes, of the invention are. st ver a
FonBREETERY | mored M50 5RRrBrSR o Fr BnDRbDG: A Fed, as
tehatt phn9. UThe |PatesitisonNean be, usedoso preveni720,928 to
gﬂglor treat conditions associated with infection by

nlsn1or virus. Likely therapeutic and
pr oplapleadtfie bﬁm@&ngsHdmwbudecoﬁ@ﬂeMﬁﬁtar@obabéﬁi&éﬁhﬁsxunder

her.pes sinpl ex virus man 30 .papi | | onavj rus
?r#iﬁ% W%fggﬁyi NatoeLe)i H?Péné?v%??Lﬁ?ﬁﬁﬁiﬁfns CRNTSFature,
&4 caasncémﬁﬁaﬁmmaa vudnﬁhtregtaﬂegal@%méugtﬁﬁmmauxi buffer

stei,n .Barr Virus (EB tracell r adhesi_on
ﬁ%ﬂ%ﬁu1é§n (|C§&$mp%§ \%%nggﬁgsgoe Eﬁns and methods for

phasphel ikpaseah2 KM)m tpeohet N ks pendPKE) U . siNndPatent

RA ,onc ene, l'ications f suc .

AR |n‘>‘:‘?udég(§g 53t7r?ém JPjoer d odgtGr 2 '112%\5%' discloses
éﬁKHHﬁHB@@S@aEEEé&B&QQB@QQEéa4fo£ahkahglg@métahveﬁwmbn.

syst em_c _her pes S|nBIex I and Il infections;

al
war t Snld&e MRy HRBRFe S dRESN W?X%Ka%%? s,are ‘hstaple
SArntaHvesx iAkBhr skipu adrelystpev e dnmgal7 .ionf eaki etsplexes of

the invention are stable over a wide range of pH levels,
preferably from about pH 5 to about pH 9.

The invention can be used to prevent and/or treat
conditions associated with infection by an organism or virus.
Likely therapeutic and prophylactic targets include, but are
not limited to, herpes simplex virus (HSV) , human
papillomavirus (HPV), human immunodeficiency virus (HIV),
candidia albicans, influenza virus, cytomegalovirus (CMV),
Epstein Barr Virus (EBV), intracellular adhesion molecules
(ICAM), 5-lipoxygenase (5-10), phospholipase A; (PLA,) ,
protein kinase C (PKC), and RAS oncogene. Potential

applications of such targeting include treatments for ocular,

11
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flu; pneunonia; retinitis and pneunonitis in
I mmunosuppressed 5 patients; nononucl eosis; ocul ar,

W@ kioa/180866 syst emi ¢ i nfl amrati on; car di ovascul BE€T/IB2003/005624

di sease; cancer; asthma; psoriasis; cardiovascul ar

lxdliedpsepevatdi ac amf arsgtsitemic gastpes ntesidieal I and II
di < Kidney. di.sease; rheunatoi arthritis,; i
l%‘s]feg%gr%{lﬁfit esr?/ltaaclut 8% pantr sati |c§,9 SERGSE F shpRRon  Farts;
Karehs@r' shis'agcdings ea8&DS Thekju obed maysbenit re@aidal infections;

introduced into_the cell (i.e., _intracellularly): or

il SEEnadt ¢ nebr e |99 Rl uroBabify th SRfuddsurdressea
pattienssi;t | amoapaceledditsy t heomilranyl at iskinof amd systemic
organism. introduced orally, or.may be introduced by )
RS TARRbr gant S U5 R 8 sof (P 6R®Tont ATHIGRS 7t he 20 thma;
Hraotiesibet hotsrdiovasralar i nidoadupkeon idaelddde diirgRirction;
mxing of the Jgrob Wth f oodko(%‘ t he r ani sm aaht _
W a8 Sﬁéiﬂ% r ed“4ppt BHches T HRhi ch S 3Si5dci ess1FRC1d
drrhudedsas dsaedarshetigisteed @tk d opex@reasstibe sppabe, shock;
th f%d,to the organismto be affected. For exanple,

aﬂff [ Br 8b8* 783" Te sprayed onto a plant or a plant

may ke geoedimal lbe engieretyethitwdpdesatbhendradia i .e.,
an amouynt . sufficient to kill some or all of a :
PHRSGANRABIA 1 &7 IPEEPIUERE B amRce By aF Lk i fodevity.
oftdmttiadati ngpaueg| eiatacitds katcubxadgl e ofi NheCtdanisnm,
directly into the cell or extracellu)ar 25 jnjection .
Jrrhttro"dt“ﬁ)édof’ﬁ%i%'moﬁrﬁ?ya[ogolﬁ‘ér %‘?f.‘l %’ngaF%\%A%ran otganism
axt ravassllalornCi rawtatihong t Bee bl posbor |IMambdsystfery oral
the hl egm .the roots, and the cerebrospinal flujd

L P SUR B df oo B i e Gmchrairede i th fooa of
tHeaansgeamh sl gani s@llilhais expiasaes tHeofpehesf riom ahich a
r econbi ngnt construgt may_be, 30 produced b

TRRTSFuCHIRS the E8Ast Afctt9%t 0% ?986’?%?‘“%‘% ERnBryBRFE the

Bid8,calHen @edanet e Wthbhpohend vel hfdesiakd Foomxample,
ropriate organi sm Is also possible to

t.he a It
Fhr 88&8% R d?eobgpF?ﬁ%j afAPtdr Gar? ¥ T ot ani i tthemay be

deigatcahy vi ndfi@ieimed the pRxpkessntthea pdbbdadiner aiMamount
which is then_.internalized gi t he orggni sm 12 WO

D4t G636 Pt BIOBS/ 655824 °Ph§sPERICHET HIR Hte infect
i rechied .NneHe kel Cmathélss | diE| Mtterddnjceali ficdi@ acids, for
sol ution containing. the probe, ar dnen

bo t b
ST s RIVEr P by LTHE T obREC SDARI G ithe R ePFtRoel lular
Ofi PdHi9N into the organism, may also be used. Vascular or

extravascular circulation, the blood or lymph system, the
phlegm, the roots, and the cerebrospinal fluid are sites where
the probe may be introduced. A transgenic .organism that
expresses the probe from a recombinant construct may be
produced by introducing the construct into a zygote, an
embryonic stem cell, or another multipotent cell derived from
the appropriate organism.

It is also possible to introduce the probe into an
organism containing the target by introducing the probe into a

bacterium, which is then internalized by the organism.

12
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in a solution of the probe, or electroporation of cell
5 nenbranes in the presence of the probe. A viral

w@omsinads packaged into a viral particle woubPdI/IB2003/005624

acconpl i sh both efficient introduction of an
expr e¥sisdradonsdtheets i of 0 J.hh@OdﬂJ:ing}':lnﬁuclLéﬂ@S%rdlﬁtsl Ofhclude
encoded by the e SSion copstruct
%TEJ(%'% nI<no€vn |?13/JtLhtel°5‘r tC%PEPlPﬁ??oBE% ﬁﬁdﬁ%'cl}é?%ba&ﬂ“@@t by
ﬂﬁkﬁxrkﬂﬂldbwar¢db®yU$ﬁd p%ubl, asobkpidgl- i @ded or organism
transport,

carrjer anSpo act eri.al
cherii caIOl uPat eodgtltgﬁsp%ﬁbe’ sQ&h aseCHWFRtion of cell
péraisHTase, :LlandhéhepﬂelsléﬁceThifS tﬂike pE@B@ may ¥ifral construct

i nt rod ed . al on nent s erform one or
%r]% Jtnﬁé? Fo??ﬁ?ﬂi d‘tciq\?i i”f”é ?ﬁfg‘W&éSHuEPEli‘ cefficient
act tbdipttalon byr t ha Je&pctelslsa_oﬁr Q:thtsQraBBeaJnlt@Q ©fe tB811 and

triplex_ or_ quadru strands, stabilize the
gn%éaﬁ%é’%to?’an% kg ’}‘Fe@%ﬁdse PY ndhEasEXPISTRI IRt | SPPFruct -
ohe=t aﬁgﬂ‘too@n&owﬁorlnt hekapett ifor PHORBYLALA] Chn@fleic acids
gnal %$ treat nﬁgt t he, probes of the inventjon can

at® i P piRfitraceltcal®s 20 PdApBSTF 116 carrier

whardpar) | ediede agartdisporthi CkRpeESs1-Hbd LEIYS, transport,
buffers, preservatives, surface active agents and the
Pige.as Fr‘rﬁg‘eﬁ??%%t?atr%nﬁél& Honstkay Tﬁ?otpﬁCPﬁ%ﬂ%e may be
Differ @fudea el oagt :Cw?zl_ehl RGnpEhENt S, tmfpeaLthoa;m idﬂecroqginaire of
en anti- inflammtory agents, anesthetics, an
RS athivioneto LBt BRaeC T Uptake by the
@@Hn&pﬂ&tﬁdﬂhal arGRINesyt bdn theY dagladm aispesedot nq@adruplex

nunbe dependi ng on whet her |ocal or system
Prest S‘ﬁ@ﬁééﬁ%&e 2rdt RETaPday (F BEhEFUbFRGinCTease

ﬁdkﬁﬁwhﬁﬁdrﬁfolfoﬁhgaya%@@é%et opi cal 'y (including 30

~ophthal mcally [%l nal ly, rectally, intranasally

oral I15PF b’i}‘e]ﬁarﬂ%&lté i OREORRY [RGeiTt &FaldnglYFbF E&%Weélt the

PyolbdH I eSS e i 0B ol D4t BReAUStedNtihapephbeRgedutical
or intramuscul ar injectiaon. Formnulations for topical

SRR SR | ¥R ARy SRR &S0 PAERERT Y, THOGKGRETS, diluents,

Bli £8¢Es, U6t Sse -0 TesSURRAFREDN I:REive3298REAYSnd the like.
Liqui ds and powders. Conventional pharmaceutical 13

HRFIOG636 BOTIBI00F0088L4 2158 r FBFEUIYqER6UsOT  more
pewtes oindiddiebases, shbhckenersnand ddeiali kgg@ﬁyspe ant -

necessary or desirable. Coated condons may al so be
&gg}%mmatory agents, anesthetics, and the llke, 1n addltlon to
the probe.

The pharmaceutical composition may be administered in a
number of ways depending on whether local or systemic
treatment is desired, and on the area to be treated.
Administration may be done topically (including
ophthalmically, vaginally, rectally, intranasally), orally, by
inhalation, or parenterally, for example by intravenous drip
or subcutaneous, intraperitoneal or intramuscular injection.

Formulations for topical administration may include

ointments, lotions, creams, gels, drops, suppositories,

sprays, liquids and powders. Conventional pharmaceutical
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Conpositions for oral adm nistration include powders
or 5 granul es, suspensions or solutions in water or

woom4aoseous nedia, capsul es, sachets, or tabPer/s2003/005624

Thi ckeners, flavorings, diluents, enmulsifiers,
@i spersi ngraictsser powdder srmay lge badesi r abliekeners and the

' tions for parenteral adm ni tratlon |nc u
];g{eg?‘!g&i l[be aaﬁe%%és) Soltuft onga‘?b{n Pahsd ngga%% 1% ve
ltﬂﬁ‘ﬂtvérs di l uents and ot her sui tabl e additives.

Do d { It
the CCBRAPLEORT otbs Foa: B int ERprocatan gpvders or

pteendieppe $1mﬁm15mhéemtredsohmlcwsl | imowaBklLy die wire-fueous
nD € doses er da th 15 e of_ treatnent

B dERles Shepdt ) op SRIRER T IERBNEED favqrines,
@LJOIHI’E:SI s ehfibei®ikbror, adilsperuiliOnatlsdi@easendstat @nay be

essf};%h'leved Prophyl acti c applications nay require

per| odrc,” prolonged or permanent dosing. Persons of
OrdlﬁanymlakﬁbhsC&breaﬁﬂeﬁtéeherﬂkﬂﬂn@ﬁtkﬁﬂﬂ@ﬂOB@geﬁmclude

oSi 20 net hodo es an etition rates
%ea 3 nt S ot hisgi‘fts%p danqbleq-grﬂa’l E&§Corf R P dyyffers,
@fluaji‘t@alamslnsthaﬂmdng:aﬂoﬂ.@madﬁi’c;ed’éﬂl ar prokar yot| c and
eukaryot,ic .organi s eukar

mul ticell
oo ARy SBreiiie, ol HareEEty 1 YRl BRRCRKR Stess of the
(tcﬁrands:(ﬂdnpttloom)eortrgh@ecﬁ)f cmeltrhdet reﬁdpﬁ:leéfstlﬁﬂ ajls Blserbtype to be
ment eltar met abol i ¢ or

D BushBr bt Ftaladehe  Bhe ¢ thre, Avehei ben ey vith
qmmmeyl aﬂftItredﬂn%&&m]aﬁsﬂﬂmgaCEﬁbxda%&eWblh deryts to several
[ nv | on mn i ver or gani snms,,such

BT | et e Brte s b PR M R AN B oy isease
hﬂ:ag:l'ker ;Lanlenea{lefv@rdrrs imrobudl agt ar mpbl dedetorni amaYS, require
30 can be treated. Further, each cell of_multicel uI a

BRI St e PTLANIFE CreAEEBBPACOREL i nBT LT Dot inary

ERNA-IRNA darrlans%rsply on deaRdmRNA- pr opeinunt I adskayeéon asdosing
I nte arts af their  cellular activity.

TR re i o8 §aheftes (e. g.

m t OCJi’Kthjide&tandfChhﬁﬁ opy@stEn afe @&Iaatyeédc:oﬁeélﬁariety of

al so 35 mcludetranscrlgtlo andtrq(%% %i,on q K ,

FESHET S 2GS, TEPRghB-C %5“’26%? g3gc and eukaryotic

E@éﬂﬁ&@%&%ﬁl&écewhwr @@]&chﬁﬁcpm@baﬁ.isﬁﬂs Bfiy organism
anelles can_al so_be inc [&}t e defi

S e OB M CptNardaEeanapt I B PEa0r FEbe L tLon
Qs agneEidLneltagopuet est i8S heAsdiiS&Ey N@iediabolic or cellular

control is susceptible to therapeutic and/or prophylactic
treatment in accordance with the invention. Seemingly diverse
organisms such as bacteria, yeast, protozoa, algae, all plants
and all higher animal forms, including warm-blooded animals,
can be treated. Further, each cell of multicellular eukaryotes
can be treated since they include both DNA-RNA transcription
and RNA-protein translation as integral parts of their
cellular activity. Furthermore, many of the organelles (e.g.,
mitochondria and <chloroplasts) of eukaryotic cells also

include transcription and translation mechanisms. Thus, single
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"therapeutics” is neant to include the eradication of
a 5 disease state, by killing an organi smor by

wa@omunaie3®©f erratic or harnful cellular growt PCDIB2003/005624

expression. As used herein, a "pharmaceutically
@ﬂd@pt abﬂéulannwﬂmuohs oneotduaielilesSubhabl €o fy A uded

h r,_an w.t hou due adverse side |,

[elctsuC SUE lansl £ GRi &??y,rgfﬁlf?l?l EL'B? ofi*™a g?& ilrleé‘gﬁgc‘“th
trmweﬁccmn‘re@sagraiselw tdligonneasobadd £, benefisktlr idein,
£ used herein e term™" afe and effectijy
t&}]er PSA%r Fefers' omteﬁgtqu ht iy 18Fea J%lberrpﬁﬁéﬂ%ca%\h‘?rbh of a
d&@@fef Is(tlaEet bp leﬁJn@ andesgaerkit er ageubheré ESPORSEatic

] fugn ?lag %Z side effects (such as

OXI cmt Y FHOVEP 8F I BF TS ¥ ®sponse)
corrrmlss usatiehwcéin A & ephanabteu bl /arcbsgtamé'o component

when us n.the n f this li.,nyention. The
pedifi ggaéaﬁs S rrg gf?egf’?fvélsgm?ﬁﬁ}(’“ Mans SR Gsqpimals
wiarhouti t Rurstweh faﬁl@b@fss 8$5dé heepagdticul pudtondid i Gbxicity,
beln%r\%treated he&? %rglcal 20 condition of the _
P °™ he 2P§pe @ hiral “BEP A rea‘f%[&“enstuﬁéte with a
thirsahiabl eobeh&ei t f1eatkTRBL 1ot he nature of concurrent
t her if a and ecu‘lcfor | atj_on N
enpl %}7 &?ﬁ]%l %%glgtrﬁ%ﬁur 6‘\‘ { fi& %oﬁﬁna e5fiyes amount
tefdnsatdov ede &&auﬁeﬁyhﬁéﬁ'&i N ondp in{@lnar RE etk Ib fﬁl sufficient to
carrjer” | 25 pharnaceuti ca accept abl e soI vent
%ifslée #ﬁ%@%ﬂ tT3PERT 7 o TFOPORSE \Vﬂégflﬂ@ t{ f89PFotmsiverse
diodd h@f&mcnral Osudnimeys. Theiccay) | e.][rrri_&)étﬁlenll q@rd llergic
solid and is selected w, t he | ann rganne
LRSS r S TBIEHEAFRd YiE8nA eXedSJrrtffe efﬂF’é"ﬁt /G skarfatio
wdeerf arseed iundre m&ﬂqeﬁlo@\femhh_énﬂhvél’yﬁfdrﬂl zghkOBpecific "safe
condi tions, under tr bridizati on conditions,
?ﬁfge‘?géﬁf&d-r"ﬁpla@ﬁuﬂ‘{; 'at‘? HOUEKdi VRBRS” gh factors

£HNdid RS r@ficliDasi tdbrl&l)ﬂtlibﬂl zBéiRRN. ddeatied, preher r@thsical
t hat, conpl exes be forned at a tenperature of abou

ST 550 TR oL Crw MoUrG oo Jemal g g treated,

s t @iuraeibadi sENtSe t Becdtidihagt | @Ret iU poef ed@bdyrrent
| ess 15 WO 2004/ 100636 PCT/ | B2Q03/ 005624 . than five
henaRys, Gy Pt 138 m tS’@nﬁé’F&tl&lé EESﬁb%?t:’rcé“ar“t:t?%‘HOYed and

theres: fRit uret obethie® bniRAindbubri Nesibaddieatioesup to 24
hours in nost cases does ngt adversely ?ffect the, .
Con‘plpes)( uselehe herein, a pharmaceutlca carrier" is a
pharmaceutically acceptable solvent, suspending agent or
vehicle for delivering the probe to the animal or human. The
carrier may be liquid or solid and is selected with the
planned manner of administration in mind.

Complexes of the invention can be formed under

)

conventional hybridization conditions, under triplex
hybridization conditions, under quadruplex Thybridization
conditions or under conditions of in situ hybridization. It
is preferred that complexes be formed at a temperature of

about 2°C to about 55°C for about two hours or less. In

certain embodiments, the incubation time is preferably less
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fast binding tines of the conplexes of the invention
contrast 5 with the nmuch | onger binding tines

woewedsmsy for Hoogsteen bound conpl exes. AcchciBg03005624

conpl exes of the invention can be fornmed under

plinayrs i ﬁimim&iut@@ndbfréﬁmét Pt @R Nferigt ratvael et Yon@r reaction
Ig;eanl sns. A pronoter, c e used jn conmbination wth
th nét) (b

& prishe. STHE PG t’e UFS1BFBPRY LY yfon up to 24 hours

imteosal absag a@@sﬂt not adeatddlly aBfedt SUHOSOHPIRxEsS. The
o0 Eri kson et al The ~

te 6
PRt Gl ¢ PR Bht FBRaFTI I adpde. SeReation contrast

wiotker caéa&nurag dgeiie rc i@ nge. tngesa fd dYRRPOI o r Sisdysteen
S,y Jfrenber seletedfromthe Qup conS|st|ng of
QNG 1€ 3. 18°7ORI A L IORSTE L BepcPt, LhpREyIEntion can

E@EbﬁnecBGBﬁe& plh@siblogﬂ@]lo'c&mdﬂ:)i@ﬁbnﬁrgéé@i Sin a variety
YO PRO 1, TOPRO 1, YOPRO 3, TOPRO 3, TO PRO 5,
PRGT,°™80O PRO-1, PO-PRO-3, BO-PRO-3, LO-PRO-1, JO

PRO 1n py&ﬁ]rbt&ﬁ: n@aﬂOnBéS,us@Hhu@l WBriy it den Qitllﬁhmt%@ probe.
onodi nmer- 1, ethi ?I um_honodi mer -2, et hidi um

|%‘1IIFC\F§"§ 15 cPFEFHeRP 120 28 APBP RS b Hiftfe 298BFi OF e cation,

dsruya&wse@d &4 hir o unp gaedritdine, dn,atzeur adismefo, Blilsdhu@e a1,
noazj propi di um i odi de, SYTO yes, . SYBR G een 1,
%R rcﬁllé °E eerf“reSYTSRtéI%@ Jaﬁﬁd fluorescent The
2t OACtd U1y den. G tigd) eec@l ) 0BS f1N6kUPRor&, Usuch as a
nonoval ent catjons, such 25 as Na+, and other al kali

§ | SHECTHV ARt 05t iSSREP SQRRIEEING| RE| YR¥OBhr tFPTO-1,

vetedt3,i orsrd-e, gPOPb@:’EZ B@@bﬁaﬁ@om@ dlBV)@beBI LOLO 1 JOJO-
ilr ansi tjon rret al ions

nCHRRe dimgry, c%?l%?% lhatrFPnSRQ bosW |R5é) éhaFaeP%‘? 3, TO-

EROJ-E,aSPOI-ﬂSHCBe.L ssgtrroas , CooNERH63 3, BbOE NG ENt1.0-PRO~1, JO-
erm di ne and tetraval ent sperm ne. 30 The anount of

BROT b IS, BORAES v S AR P ERF LoRpLER Reportimer-

depessi @ur MbMRNimek-f ACt 8F8idiwe| UWliMGatheesNat ¥ELidine,
of the cation, the concentrat| on, of probe, the

BORLEHIT at PEFREY: t argetdinthe RESEIAN Sl addPipbhgracridine

Baté ARSimed)d dthe dRasen6Rss £ide OfpAdia dBAP S cange | amm .dyes,
The preferred 35 cation concentrations and ni xtur

EXRR 1 GiRSeRel ¥7 b YRs cBVRT ed P1E6 VIEF b4/ $88636 dyes and 7-
Redh b 22003, 624. experinentally. For triplexes, it

is preferred to add cation(s) to the rredlumlnthe
foll OWWQ‘*‘% \FRESONE aF REORHE, FDrAM MOROVRY e RBNfRA B B, such

B/g+ﬁa+,( Ghd2@rEN 42%a 100 ekl H%ggmﬁflent cations, such as
alkaline earth metal ions (e.g., Mg*'? and Ca*?) and divalent
transition metal ions (e.g., Mn*?, Ni*¥, cd', co** and 2zn'?);
and cations having a positive charge of at least three, such
as Co(NH3)¢®, trivalent spermidine and tetravalent spermine.
The amount of cation added to the medium in which the
complex forms depends on a number of factors, including the
nature of the «cation, the concentration of probe, the
concentration of target, the presence of additional cations
and the base content of the probe and target. The preferred

cation concentrations and mixtures can routinely be discovered

16



10

15

20

25

30

35

each of Mh+2 and Mg+2. For quadrupl exes, it is
preferred to 5 add cation(s) to the nmediumin the

wo edokavdeng armounts: (a) | Ok 45mM Wn+2; (b) | EnviBRBed05624

My+2; or (c) | Onvt40m™ of each of WMh+2 and My+2.
e menthd Ly npr adtdcak rtipladds catitong st Opkbeerr@di LtlB add

be.when the co is formed in vivo),
%agcclan ggké@at%lh nmggﬁglgnf?gﬂl fﬂ’i%/o"b’engaoe} BRPES oy a) T omr-
mmﬂlegz;th )10 0omt 2 om tvay 't he(qr clogm ND*?5088 0f) tH@ESOMM of

.3, L4 be_ desirable to enploy a cation
recf eas ent:’mflowﬁ’r ge tHeF c%‘i‘?%‘ﬂ?%efxleﬁm theil Bhedsragd to

alebi cmonédst)ermt tivel yedlwealn C8hkOFo1CORCENT BALLOKS : (a)

e T R e Rl R

Mrﬂzcan@emg’rzat edhand/ ot ﬁso&rmpm@ttudaalrgﬁis&duicgitﬁ@he. to the

hou h nQ u ters incl ude, e.qg.
Stsré dg‘agb*’ﬁdﬁ% fﬂb%éf Holegchsafopmed An vive), the

{?dﬁfﬂz@d Eétlgﬂn608€éﬁﬂﬁﬂﬂﬂoﬂ mEy 5@|Fd§u§£édif¥lﬁﬂﬂﬂﬁig the
1 .nal n pr teln maj_o nucl el Cc acl roov
B £o" 51 BERe and 26 BAAPE i DHEAS ISGRLBPRFIng.E #ill be

SaivaAee s oS BaPl s aaaialtnanyeene&e frPrakensraddthe cations
facilitati reagfnts %; rove
o

og“?l IL'ﬁTIeﬂr %Dflgﬁe Bpelat 11y condttiSSRE T LT B Y exaffRe, cation

torteint rabaenmalaypbd eval ss©sd extr dmugiRgghthe dosing in a
%Esrgqe tures., Certain nmethods for providi ng%conpl exes,

ehventititear Condtgted ¥BeFR t keT9pSencérst highly

PrdeRivrapedmBhery Sk mhwascﬁe@afg@m/&rlglﬁtah@r
reconhi nation proteins, The pronoter gref erably
coval}gﬁ‘thl 980 tBe‘?‘Fﬂer%jr'obEtheW@ﬁofﬂﬁE pF oﬁ'ﬁ‘FéPdFs €-9-,

sngleend t yarhin b iriitnde gk nsi tsuch 4 ekes ahl prbound, T4
to thg probe at either end. .30_In certain enbodi nents,

9879 s pr FEER t Hat Fﬂ%l pF&B@lecoﬁTﬁF‘PQ@ adtifldng protein,

BgRIY S orl NEinkH NgubUsi M0k chum §fbeD, binders, viologen and
chenot herapeut| C agents and ot her drugs, nucleic¢c acid

WERABG! atRiCHEGNT AT eREFatBIY cdht AoTLRGRYCin D/

bsOh1aaNd apbihghge EXAWI eSudhSehosetiddind Secafahetmd¥P.prove
6,432,638 to Dervan et 35 al.), nucl eases

POt Yiler ABeS¥HPERS GHEFREOAT §@P61|1§l°ni'7 ‘@BrZC?G‘@f“féGGSGmder

&1 hB200sH 005624 6 08st+dtkd NP ROANT SempdU=@fiGakAt OrGartain
m nor groove binders, photoact | ve agents, .|abels

BRI RS B PRETAGCH SomBHEBPEx % bf Al Ty Rdffsare conducted
anadndplaschicBdidy Sgsidis, prdddue@ssl, C fordidy) Rec A and/or

other recombination proteins.

The promoter is preferably covalently bound to the probe.
When the promoter is covalently bound to the probe, it is
preferably bound to the probe at either end.

In certain embodiments, it is preferred that the probe
comprise active agents, including but not limited to,
chemotherapeutic agents and other drugs, nucleic acid cleaving
agents (e.g., metal chelators containing iron, and other
examples disclosed in U.S. Patent No. 6,432,638 to Dervan et

al.), nucleases, polymerases, transcription factors,
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agents, proteins, peptides, and/or reconbi nases. The
probe 5 can al so contain spacers, |inkers, anchoring

wagmatisosf@dapt ed to bind to other anchori ng aPeMBE)03/005624

and/ or bl ocki ng agents. The bl ocking agents are
cpfc@‘sé]lalkhylgl og@é etk ,0n mtmh:eas&wm, h2hBkNU§r&bvd @ inders,
xgloc[ tsuch that t he ﬁoeg]éa resistant to digestion

PRRE I jart SiHES10 vt aF PP ETbo A AEMES, 2ageDFeasttriplex
winelibgs agehtshe gpaaebeplaamibriiagr adesak, Cﬁﬁl@ﬁneﬂl% binding
certain en‘q(t odi nment s robe can be provided as

S FTer R erlal’?:écrﬂe;?ttllgﬁs' eRPFESE| SRCEIOHR R onTPﬁ robe

q‘.}:ei |aJCHo @heligaNBiBe rhe 1pARBEs £ aln IR S B R rMCt Qlaapted
a t g 15 vehicle, a transfection vehicle or a
lﬁ t &Re ctélr?ﬁor?é}?ﬁlorllﬁgcé’ﬂte& i) efbGdPReMISckipg agents.

']l'lr&aSIBl@dﬁ&.rfg e@gél’ﬂfsé ardiUptepdiay mud-LLesl ds &t 16AEE one
{)ol ?/peptl nonoval ent catjon or transition netal

BHShdHdets oP5EEPS eaticCihnEhdf thhePpPBBe tanderhEtant to

diayegrtionSee chpesntldigskd.S. Patent 20 Application No.
10/ 346, 752, filed Jgnuar%/<S 17, 2003. Suitable targets
are prefSdBiy €MPGIaMmense 108t higashaPre PRERGOSr the Probe
daanger a andican &ecigmgl e or doubl e-stranded. Targets
are referatgl#1 genom,c nmaterjial of the organi sm bein

t r eat'®d St SHGCAEPERE fyantitn PEORS  cyRraf grovided as a

pacherd alf pabhegent™)iod) wkphesside O GRBESMBLI Y a cell or
treated py the nethod of the invention. The target

TEnCESMPTI%e aTHPomidr SEduefiipripe c%dl"'ﬁﬁtgéquénctéfamfer
eI QI t SeHENECE NGB cBE] G€ eNtcc0qdipgaks e@&?&ﬁ%nt

a non- codln sequence or a repetitive sequence

targ tg(?riﬁr meRtY | §EnoAPESBNACREDNATSRd Pase
rm:?N‘é)otQEie 30 Me(}@lge, 1oﬂI@Woﬂ§&%ldeRM,er%%lent

or SNRNA). In certain enbodi nents, the target
P s HRlditdonadiedelt FariarebrBERY| P egt least one of

t1ed orpde Ofankin @He/‘\ tﬁ:&ft Z cafor @@béﬁ@lné\ t@rget patent
z%?ne can be bound to a probe of the invention to 35

Mdgiatéopr BSsi %‘?1/%4‘647#@ géheedrianyiaav ér  phehdt ype of
t he Slﬁt\é@lgoeéfé@%%epgékggggﬁfzo@aﬁg% 30%0a0P ¥lse pairs

Transcription can_be parti al lX or conpletely
M%eted OnyRE! t%?‘éé%argé’ﬁesﬁEQ Pe’a dg%é’r}?éedéitir@’éﬂe?‘r omargets

ihe praldraral gBHeEEAOHS O8RA, F haNS8ERR:sP b GENEeated
g]ﬁ gf another organism (e.g., viral or bacterial pathogens)
within the organism being treated by the method of the
invention. The target can comprise a promoter sequence, a
coding sequence, a promoter sequence and an adjacent coding
sequence, a non-coding sequence or a repetitive sequence. The
target can comprise DNA (e.g., genomic DNA, rDNA and mDNA) or
RNA (e.g., mRNA, hnRNA, mtRNA, rRNA, tRNA or snRNA).

In certain embodiments, the target comprises nucleic
acids that are methylated, telomeric or in an A, B or 2
conformation.

A target gene can be bound to a probe of the invention to

hinder expression of the gene or to alter phenotype of the

18



10

15

20

25

30

pat hogen, which is present in the cell after infection
5 thereof. Depending on the particular target gene and

wo bw4dasaes of probe delivered, the procedure nBgT/1B2003/005624

provide partial or conplete |oss of function for the
¢@yegetstgene. TERhscHiiAfilodSi 8anOrb&EGILHiS1N§ abs0 completely
gjgéSlcbl e. IE]QI b|t| on_of gene expression refers to the
SHEE (or TPR0t8h9RF vEBTE 8BYr d5sed PRNEhESFavef Fom the
qaarlo]I,el Ananen@sgdHNA  penducta f eBhaghas getoJeRe. gene of a

|f|C|téhre ers to the ability to inhibit the
S gendNHFR hott  REASEBSY BFf 6EtS Gif Lt hef tegerigfection

‘ﬂfeﬁehﬁ cebbpeﬁam@ws&%@epaem@&la:ﬂm S‘ehoaeﬁénarlﬁf the dose
nfir exam nation of the outward properties of
ep&? F 150V eGEgani S ( RECHPELENt 8@V TRY 9 t RRTtial or

eniTpitesloes by rin@aciRemreal thectiiditegesdch 881 RNoptosis
sol ution hybridjzation, _nuclease protection,

TF WSSt TP L5 PG zat i on, Nort hern
hybrimihzaliic@bn bEVGEEE bEAASSSidH | EerBEN® MY e3HPRe (or

nltorlng th a mcroarray, _antibody binding,
%g) i\imﬁr‘ﬁﬁﬁ?ssc?rbeh? dd6ay e ret SR, BeRtem and/dz  mANA

Mdﬂiddﬂ’l@romr adt@hﬁ@fﬂW@SaySﬁ)&f‘ﬁlcﬂiﬁqﬁrefb@’guﬂ@a@%)%lllty
and, fl yorescence activated cell analysis (FACS). Cene

B pHE RN T tGeeEnideRel Y14E8aY eBa by Rte BFTeFts on other

Foy t 6F Qihedr HE1I ESITEEANGR sPRBACHROSE P Bl tion can be
ﬁ??{tﬁdum is easily assayed. Such reporter 25 genes
9, 08t Sﬁiﬁajr%%(’iﬂéﬁﬁ d’fsfrHFh%‘éEWi‘WrWS)OPeéFR%Fl?\% the cell

phosyahase (A, fekangabaddasdwase (Laclkexabglias) or by

l ucor gni dase (@QUJS), chl oranpheni col acetyltransferase
k% emicgle e tIIGUESC et Tor 8F oi BN GFPYULIRSY sBYRBidiration,

PeE S e Ad#RIAcionl Ucich @basecddtic) innopati nengypidiass ion,
oct opi ne s%/nt hase 30 (OCS), and derivatives

‘§%fr1teaam Dkt P&t §¥1 e RS &S nhF k23 & 1RfiNay gPPALT P Tession

Ia&aitd:ﬁm‘gemrtasIashaeesaipaﬁmrpdﬂﬂdd@ bRh@ORY I Bnzyme linked
chl or anpheni col , gentamycin nmyci n, kananycin,

TIPRARRAGRS D tret hot$ 23t e, ﬁééﬁég? not hr i"&SkeTBur omRtgEting,
ﬂ&@loﬁn@ﬁd@%%bg (RER) WDo%Q@ﬂ/ 100636 £5yd,B2OAB/ 8056 cence
e

Dependi ng on t ssa quantltatl on of the amount of ,
@%‘?ﬁe"%@pﬁges&e% al ?%%%Ys&ﬁe t F@eBbr ni 18 defreESHIion  is
Eoyitdan y wWhiseheliSpgr aatepst Ea&eﬁgz@e§38f& ab¥s PO stance

95% or 99% as conpared to a cell or organi sm not
g§%%t@]ao%%cgpaywt5rqwt is easily assayed. Such reporter

genes include acetohydroxyacid synthase (AHAS), alkaline
phosphatase (AP), beta galactosidase (Laci), beta
glucoronidase (GUS), chloramphenicol acetyltransferase (CAT),
green fluorescent protein (GFP), horseradish peroxidase (HRP),
luciferase (Luc), nopaline synthase (NOS), octopine synthase
(0CS8), and derivatives thereof. Multiple selectable markers
are available that confer resistance to ampicillin, bleomycin,
chloramphenicol, gentamycin, hygromycin, kanamycin,
lincomycin, methotrexate, phosphinothricin, puromycin, and

tetracyclin.
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5 present invention. Lower doses of injected nmaterial
and | onger tines after adm nistration of probe may

WO e®al1006B6) i nhibition in a smaller fracti on oPCT/EBAE3/005624

(e.g., at least 10% 20% 50% 75% 90% or 95% of

t ar getependehl s Jon. @mn&:isstax,i Ogudfit YR oneXdH €66 OBmbAnt of
ar&§@x may show | ar amou ts of |nh|b|t|on at 10 . = .
THe 19VerF=8f 3t atP@n 8t “ehFgeinsRnAegree of inhibition
wmarnsl ati greafrert antget pODL eBBs, AB ) exapl 95"”&;& 99% as

i cie of | bition be det er m ned
%°m§eas Oﬂ cihae SFrount™ o?r%aerﬁe%br%uc?rﬁaﬁedt Haé:C€§Fillng to the
pﬁ%ﬁ%nmaﬁnbendﬁbﬁctﬁﬂ%em HbsashybriﬁhéﬁﬁédOﬁa@é@bﬁl and longer
hawnqae uc ati.d sequencg out side the regi on used
Fdbes BEEFGCHPDbRE BFORS JPeY af et %elpftweltlon
mya bsenamexe&ctfedctmbﬁhoﬁm@ms b(@dy_s; raaseﬁeaga: ?@% tde, 50%
The ce W th

] yp glde se enc on
PR PEP et Sgori ot beotarFobd oo o MeBRERT AP | RE gene
@;E]g/recsrsgaml sm aTh@lDrrmnlsﬁﬁwWBymﬂl@i aount@8NbfBinhibition at
g%gt aﬁn gacterlug] virus, or fungus._ The plant may
oRBCGECBICEEIS 55 mhBEPEF nPRihe Sdn| rhanstagion of
berget verdwdimat eaoran nyesdely,atene Péﬁfﬁflre&ﬁ:ymd:ﬂ oh@Sibition
are those used jin agriculture o I ndustry, and

RO t e e SFatio éﬁFESl?%rtB?aﬂ¥%uQﬁ Ani$RRss product in

thungicel Dl HBRAOGANI 5815 deBebBdd then Dl ghysnidiiyeasbn probe
rphologles 25 Plants include, but are not limted

bR IngG: i WEpSET Aot SeRBeRrBpuE Rl | thY fEAGILR FEsceyor the
De@ih i teafiyn, pasiid, Olbr ftons1430a, JARPepkiBE, nhY€.be detected
saffl ower, sorghum ., soybean, sunflomer tobacco and

Gheht §° FBEEPADY eToipE RSt apfarBylipenidde, sequence of

Bioecobyiocabbage, cearr Q/tithC%Hbl fdagyet, geakemy be derived
cucunber, 30 eg % plant, |ettuce, onion, pepper, potato,

BRRRKT T, CORAERY 10 4Rdc RTI8RHER, TR r BYIRIG F@Yarid Plant,

ZnGed nlﬁnotforz'élah apdchettiunGl GRS LS. 8r, rahyesd, TP BNt may
apricot, banana, blackberry bluebergg cacao,
%ﬁeﬁ%y“mEBEﬁhut lEPEnU%?rQYmBQF@ermaJ & ??Pﬁ%%tnﬁy be a

P& 2P r HARAS ltivlert gAY e . ki MM fe drRBD ML chbPBs AP JhosED used
mel on, nectarine, orange, papaya, passion fruit

PRaRAEICOHURS S50 4Y1 00636 PET/ PR0GEPEBSERAT %Jé%nﬂ?thogenlc

Pear p1RhPeapR! &niRbskachiuagi pliwd uhaSRREEAYsms in both the
strawberry, tangerlne wal nut, and waternel on); and
BP HAM ale@stemgrrhale@ies ash, aspen, azal ea, birch,

boxwopithnt sCafed lid, CAfNa%EONnoehrysAREREMsN ehfkbidopsis;
fir, ivy, jasm ne,

field ctops (e.g., alfalfa, barley, bean, corn, cotton, flax,
pea, rape, rice, rye, safflower, sorghum, soybean, sunflower,
tobacco, and wheat); vegetable crops (e.g., asparagus, beet,
broccoli, cabbage, carrot, cauliflower, celery, cucumber,
eggplant, lettuce, onion, pepper, 7potato, pumpkin, radish,
spinach, squash, taro, tomato, and zucchini); fruit and nut
crops (e.g., almond, apple, apricot, banana, blackberry,
blueberry, cacao, cherry, coconut, cranberry, date, fajoa,
filbert, grape, grapefruit, guavé, kiwi, lemon, lime, mango,

melon, nectarine, orange, papaya, passion f£fruit, peach,
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5 juniper, oak, palm poplar, pine, redwood,
rhododendron, rose, and rubber). Exanples of

wa eooabreas e ani mal s i nclude fish, manmal, catPCEIB2003/005624

goat, pig, sheep, rodent, hanster, nouse, rat,
pranEL, e, @adrhun%@unéappa@tebrpis%éuﬁﬂﬁals bnghyde raspberry,
gkrawbed%s 10, ot her, worrns sophi |l a, and ot her
T Hseot s S Repr SEBRT AT Ve djﬁ}é’l“ e of 2fenat BAERTIHAUde and
dimmtﬁab i(ef. ec mé’ﬁﬁ,l Sdlf. GispenfAnayh08i PMBirch, boxwood,
%1HQ|a Ascar.i s, nostoggn1 Caenorhabdi tis,
Tgri o2 :%ﬁ%ﬂgpfl LhTESEREPPIIN D e(YocAtFus VY, Jasmine,
ﬂaemert(;h@sk, peler qi@;ﬂ.,arhbﬁﬂhédlfétﬁuoc@saﬁbag@éﬁ@f&m rose,

ia, Oxyaris, 15 Parascaris, Strongyl us,
ﬁ%& %%% . Trichuris, Trichostrongylus, Tfhchonema

ToxoGxampleaci s@r ivaktandatdosminizhat iﬁﬁxﬂaé pkaBhs mammal,
{%ﬁ Bur s phalenchush Criconepel |l a, | enchus,
i31éncﬁ€§ 'd Bb8der A1 CHR | ISt n@nchﬂgms t er, Tats
oG tdQr Lsnd Mahm@l:o: gyﬁeerﬁ\ém@t@JSanlE’@rm yired1GIMeS , nadfhit odes,
Pratylenchus Igftel nchys, Tyl enchus, and
KBt nERE) S Ref F%% VTt deFAS T ThiRett s FReFSRRNEative
@Eﬁﬂe&@@i &ffa,nealafﬂbﬂéﬁ 1wm¢mes@, tand Harept es@inalee.q.,
cel|l. having the tar ne my be fromthe germline .
BICUSREEre, PRIPO00At OB aR] pOLBRE COBT df A EFRabditis,

GﬁphlﬂgildIVIdhﬂﬁerﬁiﬁﬁﬂﬂdabﬁarﬂé eppidildcdius, Haemonchus,
%qynrtallzed or transforned, or the like. The cell my

Ui (B CORL RIS 1 P RARNATCH B Bel PECREFITHA pddvaTis,

1¥&nﬁisc§{xﬁsdl ffer eBtkaﬁ@ﬁlud gcl ude mkla@@@yigg h | Trichuris,
1 br o asts, tes, cardio ocytes endot hel i um
A IRE TOgBYA S bl GoRCRRATIE cyliégnagpa) and those

tiyaphotyters, @@mehag@sg neutd &S ene@sk Nopdii Sonemella,
basophils, mast, K cells, |eukocytes, granulocytes
BEHoSres, DihoH St res, BipRUMfiHets, Helicotylenchus,

st QHeast!, S LIngRaAbeeY | e loduh £old, s Na@%bbhs epdegt y Néhchus,

or exocrine glands. The present invention may be used

PR HG0iIGe  h82pPBBRLuDs | fiaFAVAERESf or FEenchus,  and

tigaideet) or peprvesdintiek di seases Fayr 21n¥Wl-ts  include
2004/ 100636 PCT/ | B2003/ 005624 exanmpl e, the probe may

RL&RTTFuC RAPFATDY L TACOBESES clY HTORtERBr - and

t her efye idthilbhbvoefec X MHa09et0hefé ma@enre HefUth€ldgerm line
for maintenance of the carcinogenic/tunorigenic¢

PhemfATe.CrTo tOpLBRIEIRT a Ui sRAEEIBYtHtther dﬁéﬁlﬁb’fl%gyor non-
&8 getnglene g@¥nblyma or epithelium, immortalized or

transformed, or the like. The cell may be a stem cell or a
differentiated cell. Cell types that are differentiated
include adipocytes, fibroblasts, myocytes, cardiomyocytes,
endothelium, neurons, glia, blood cells, megakaryocytes,
lymphocytes, macrophages, neutrophils, eosinophils, basophils,
mast cells, leukocytes, granulocytes, keratinocytes,
chondrocytes, osteoblasts, osteoclasts, hepatocytes, and cells
of the endocrine or exocrine glands.

The present invention may be used to introduce the probe

into a cell for the treatment or prevention of disease. For
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5 selected which is required for initiation or
mai nt enance of the di sease/ pat hol ogy. Treatnent woul d

WO p@aas3@nel i orati on of any synptom associ at BAT/¥B2068/005624

the disease or clinical indication associated with
&:henaat, h@h@g)&roﬁe geae serinmaddicel anyo Pat hogel-dly 81 or
tarqgted f 10 i.nhi bition. For exanple, the gene

FULS e%%ﬁ@élabbil e9EPBNHPLFE FWoSHE i rEedtd yrasuired

ber esfietdnahckobr 8R! b&at iy afi /REmBALYOYEN. phenotype. To
transm ssi on of the pathogen, or_ maintenance of the

RAEES dh. SIPRAIhnPhi Do pPBBROYRAN d DetaFft ogtRedmay be

ddLdds WHIcH tiD PEqedl i ranthihen isSHbseduantl¥ndAce of
flaced intg an animal to affect therapy, or directly

heogtiegaspyPRANYT QY adifeATEeRht YLD Anﬁéflﬁedamlwﬁetlon of

rt}ﬁr teaNabB8oc LS |w(i|%ﬁd thE0f1 €W, G¢ht SaBtiddidation
for infection é@qy?pat ogen or already infected

?ﬁﬂQQ%a tsar i ER FHHPARIYF munodef i ci ency virus
(H Vi l@é@&t ueeﬁveamyreﬁ 5y ggega&dua‘g% 2 reat %Qbe@éﬁd for
I N

i ntroduction of probe accor to the invention.
et ig8ne m@‘?ﬁ beeéa’fﬂﬁ%‘hogen t§f hos¥efene could Cause

TRsHRSIRessioh eft reheofndswaihpganJ Nt bks RAsheial for
drug netabolismby the pathogen or host, replication

Jbe?P%%ﬁaé?glPQt Pénthe” PREMPERThodermIenigahemeot the pathogen, or

Rt ARIds RN ofhes Pl RAG QAN THAf 8GiHi@A bRyt BeoBESkould be
25 or assenbly of the next generation of pathogen.

NEHIRSRS S Inprephyl &%i 6iki0 ©r g% aiiant Pef bRredetisagently
pladeOfiddd sl Qa1 3% Weldecas thedusd] of i alfé@cly treated

frequency or severity of synptons associ ated wi
P &Rt Voo @a‘ﬁuaé%ﬁ@tﬂs%neza merhléocbr@geaﬁn@mvéﬁrﬁeh can be

&an dendsed For Ligatnent c@l[ls 3Qrdeuehoprmnt i Qfection by a
treatnments for cancers of any type, including solid

RIURRES AN eukEifidey, ilmélGarAg: caplisionapathoristoive, human

TR HBLI 9R2RE ¢AEG) n@hﬁeé&’f&{sonﬁnayc%ec'ﬂwﬂ%@ted for
heart di sease, carcinoma (e.g Val ker, basa

slntB@‘éthF’éhroéePréhét%ﬂ:COIEﬁﬂg ER Fbﬁo%nvmﬁtlon

'§P1é Uy a K 8D Syethe hﬁqﬁ@ peo a(3§Ja|i:hogl3]ﬁI BRURosHO0 eﬁémjréspon81ble
cell lung, oat cell, papillary, 22 W 20047100636
Par/ 98200370065 624 hogen Ehbst Ehrivafdhi Girge, metabolism by the

L ONNQORNRY GosSAUREPUS A8l o8Nyt ddANSidn %@althgeﬂ)én)_hogen s
i stiocytic disorders, |eukema (e.g., B cell, m xed

genome nig§taddiishmpngepr, spreadt | ofhpbniefeqhion |4n the host,

ngg?%ggﬁlﬁgy LY MBRCH A& afdicathi WAPRAC Y G dfRhONiMethods of

prophylax1s (i.e., prevention or decreased risk of infection),
as well as reduction in the frequency or severity of symptoms
associlated with infection, can be envisioned.

The present invention can be used for treatment or
development of treatments for cancers of any type, including
solid tumors and leukemias, including: apudoma, choristoma,
branchioma, malignant carcinoid syndrome, carcinoid heart
disease, carcinoma (e.g., Walker, basal cell, basosgquamous,
Brown-Pearce, ductal, Ehrlich tumor, in situ, Krebs 2, Merkel

cell, mucinous, non-small cell 1lung, oat cell, papillary,
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5 and nyeloid), histiocytosis malignant, Hodgkin
di sease, immunoproliferative small, non-Hodgkin

wo yomphasse pl asmacytoma, reti cul oendot hel i 0si BCT/IB2003/005624

nmel anona, chondrobl ast oma, chondronm, chondrosarcoma
ddirronsms, f | bEORARCOIE:, QikdtncBebbnt YOI Squamous cell, and
hi sti, cytoga, Iégongh | { posar conmm, nesothelioma,

TRATRE L0280t Bt Ser et S ISar AoTkeTER g9/ B
SEIIGO I,z e8ly QYL PMAul 1 ackemof ibraym,, adesol ysRho®:, HTLV-TI-
carci.n safﬁgna, chor.doma, crapi o- pharyngi oma,

WEGEATEHo maY R o C U B s enEMRARTHE LC FBEBREDPhIGHF, cell,
dDS afigare.d)g el ialtastoBs i § eNRAL OFBantOdONiQUPkin  disease,
[ erat oma ﬁgona, t r gphobl asti ¢ tunor

.th
HREPECLEABRAT S FadhonBONcHeASHd) dwigphona, plasmacytoma,

£l RSteatBERe 1 £yd i 9)dr Q8BanonGy,St BHER@ES IHSNAMB, chondroma,
cyst adenoma, granul osa cel | tunor, gynandrobl astoms,
ﬂ‘éﬁr&ﬁ&,mﬁwar adetfoifga i sFaPrestycfor giapby dfgl teljumors,

RidWilocy@aphl | omapodef t Ol p6ehtcotkIDr , méH@QR1GR/INa, myxoma,
tunor, |eionyonma, |eionyosarcoma, nyoblastoma, nyons,

B RPTSaFeon®S LR ABBU oy GRS 2 1R HBd o 84 r EdReoma, ~synovioma,
LpauhiltRa, 53891 RARYHANECca BEL 88 rdBEAUl ERBL@StL By ranio-

meni ngi.oma, neuril enmpm, neurobl astonma,
PRARGEHITRel | ondlYSIEUMERP R onm, DABHFERRE. mesenchymoma,

RS AGPIHoa M myB 8k 28I | Ak JMARERERAART Ebbentoma, odontoma,
angi oker at ong, anglolgnph0|d hyperpl asia with

B 1 hi | | BB eangi bRePRIESGsieng, TEMYi-omakBeRecarcinoma,
Byl ome, cirmREbRendot heldheiBs t BLPBRYI OM, cylindroma,

hemangi operi cytoma, hemangi osarcoma, |ynphangi ong,
‘l’%t&f?%?@céﬁ%ﬁﬁ‘f‘ar | yIfSARGPBSER comeg TapHe€aPonacell  tumor,

SHLNVTALEOBRa, CHRMALERA! CAHMBradehdhs A LOB  cell tumor,
yl | odes, fibrosarcoma henanglosarcona, 30

f%src%f@oﬂsealrlco%r}oqremééﬁ-%ﬁa, SEFpokaredig, tumor,  theca cell

tyRRNangi RSGRRR,  NYOSEHKFN B 0SAhGERBas R, @N myoma,
carci noma, rhabdonyosarcoma, sarcoma (e.g., Ew ng,
BYQEI R8s al | 4@ﬁ§£§m¥°§ﬁd masthaPepPmy o sa i ras meependymoma,

{;&n@uorﬁ%&%mabr easty i &hgest | e SV s€6hQf €Ct dheningioma,
iver, pancreatic, pituitary, testicular, orbital,
PRHE RIS  nRFIT BAREE G2 ne MESFSeBY s ek} oRfoousepEC L 1broma,

RELVorka , resgia&% hY1i&ma VWO 2 AUHR36 oma nonchromaffin,
PCT/ 1 B2003/ 005624 "tract, and urogenital),

PR VFS T OHEY 0sFRILANEPEeL ¢ daPer@y)eprtasiva thangosbpophilia,

theadment of QhikebseRgdi tionsahdk WtRis¢el | s hg¥énangioma,
become imprtalized or transformed. The invention
ke rp inendoddel AoBdNDI nat POPARA tFPe0t her tYeBaRFRAPETiCYTOma,

H&gﬂéfésea%coma ' lymphangioma, lymphangiomyoma,
lymphangiosarcoma, pinealoma, carcincsarcoma, chondrosarcoma,
cystosarcoma phyllodes, fibrosarcoma, hemangiosarcoma,
leiomyosarcoma, leukosarcoma, liposarcoma, lymphangiosarcoma,
myosarcoma, myxosarcoma, ovarian carcinoma, rhabdomyosarcoma,
sarcoma (e.g., Ewing, experimental, Kaposi, and mast cell),
neoplasms (e.g., bone, breast, digestive system, colorectal,
liver, pancreatic, pituitary, testicular, orbital, head and

neck, central nervous system, acoustic, pelvic, respiratory
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5 such as chenot herapy, cryotherapy, hypertherm a,
radi ation therapy, and the |like. As disclosed herein,

WO b@4pow@3ent i nvention is not limted to any PPEB2003/005624

target gene or nucleotide sequence. But the follow ng

ctaasses afd possddyra thay get ngares: B énd dxliad f%dlo cervical
[ lustrative Cgu Boses devel opnental genes (e

éa‘%ﬁ? 3’ mttectPes FTEFETFRT d&fendiehfts kFﬁ%‘éJetlons in which

d:é’ﬂf‘lllé)lﬁd)fes béNHmef alirdoy taMEeHOEr 6r Paxnf Bdian MBIRer Shvention
n‘]gi heI | f.am I menbers, Hox famly nenbers,
S o PHBL AT HEih (SbeRt GFeatment modalities,

inhMibédléﬁéMdﬂHér&ban R WeT Ry BT tHREBRE O Syadi®tion

urotransn1tters and their receptor ; oncogenes

TEPY ABPE, thectike-BCL2, BCL6, CBFA2, CBL, CSFIR,
ERBA,AsERBB -1 EBEBZhe ], thET&esQﬁ/@nvFgguoE% N 1imited
HCR, HRAS, JUN, KRAS, LCK, LYN, MDMR, M.L, MYB, MYC
fycraY [WeR|, ORRASIIPFMPERPMOT RETElegkéde pAgHenge; 3But the
2910 OVHS)y, ¢ 1HEYesSUPP! @588 bUEN.S rhet Y gerRBC, 2 20 @B@ééd for
BRCA2, MADHA, MOC, NF1, NE2, RBI. TP53. and W) and
EnARtee tigeg PuIRSSeSynt AALSORRIRR ta dekras Aepd., adhesion

Iﬁiﬁfeﬁidlre%$esc§@ﬁ1n hydpexyéReeSindBB- A MEQS® ors, Wnt family
E% horyg ases, ATPases, al cohol dehydrogenases,

FSas PaFMFPBY IV CBYTRRIsEs Wiogesd heddx femily mmpkers, Hox

ﬂatiﬁ_lqpnﬁeﬁué&@,%%%/toﬁ'ﬂhééﬁ%ol&)ﬁ%lsooa(ﬁ’&e%%% Peteptors,
decar boxyl ases, dextrinases, DNA and RNA pol ynerases,

At dgsert 1yt Rmnaséact giicosBNBxi dddedr  receptors,

G remBelRde r St AL IRV R RaSEStoFNPARTogBRLE CASES,, ABLI,
hem cel -1 ul ases, integrases, 1nuhinases, "invert ases

PomoBdds, HKbhas68FAL dotlas G5 Iy pa&Ba; BRBB, EBRB?, ETS1,

msaloxy@mseﬁmaly@@gyn?@m, naeR| i ARA30 SYRt h&RBS, 1ck, LYN,
octoplne synthases gfctlnesterases perOX|dases

%@%pﬁgtlasé@f&p%é:ph YChas e¥YCHhol¥por yP BSles PML, RET, SRC,
Pt asesrs, Pl vHEPM RukBgul AlYreipRihagsss (e.g., apc,

%m#/gal act ur onases, @r ot ei nases and pept1 dases,

lendRREA2 /r dBGRAI n¥SEs, NFbveNER BB s@ﬁ%ﬁa@é@swm and
&%} . gODOAé@ 290 0 s2RHa Xk FRARRS) Ac?4a¥Qiturases and
2004/ 100636 PCT/ | B2003/ 005624 The present invention
Refr GonsicSe aARBIRBFTSGr proapePRGl 3t sARFRRAeS, alcohol
&R susespt i bbhiiysd 9, cl 'zﬁﬁ}l&gl‘u‘&b@ﬁ&ases, catalases,
suscept’l bi I|ty to ihsect danage suscepti bi | i
FREEBIASRS, 1§hal 9AehGYBIThaspsal AREANRPET { FVE ppfYgenases,
&@@Jﬂ%ﬁl‘a%*e'scs Jél@cén%@éget ehgeENeARY h&ran £0ZYiBrases,

| ant "structural protein,
ga actosidases, glucanases, glucose oxidases, granule-bound

© starch synthases, GTPases, helicases, hemiceliulases,

integrases, inuhinases, invertases, isomerases, kinases,
lactases, lipases, lipoxygenases, lysozymes, nopaline
synthases, octopine synthases, pectinesterases, peroxidases,
phosphatases, phospholipases, phosphorylases, phytases, plant
growth regulator synthases, polygalacturonases, proteinases
and peptidases, pullanases, recombinases, reverse

transcriptases, RUBISCOs, topoisomerases, and xylanases).
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gene involved in pathogenesis, or an enzyne that is
involved in the production of a non-proteinaceous

w@aro/1af63¢ he plant (i.e., a carbohydrate or |P@I/tB200d/G05624

an expression construct is wused to transcribe the RNA
i N aThleaptresthanseFdridiionn chy aordPr WHIRAme®hod for producing
g%r %§-in. cible; tissue-specific, (e.qg., fruit,  seed,,
RiftHer, Hwerteduesr, FESEFPToP bther wise TRYHAtCabI @ Ivry,
$esgpptibifieeti ga, ﬂnisgbt, dbﬁﬁﬁ@{) ablsep®EMi& Jto infection
ronot er, nma e used. By_inhibiting enzymes at one or
Rort B0 OF SEPER0l TR PP GBRESCTRRGTvEd - The
tarqaidiogenesndy bbeadSeiyneGt JTRy B¢ eebasceil @dtein, a
activity wil| be affected and the effects may be

Heghi P By Car FETPRESHEF TS pl @F dih fRBAe sipoifenityolved

et ahel poutByiah secba Mh-Pubatefabyoihpdit i BY the plant

Lﬁedback c%gtéol i n the pathway_or production of i
Vit €d C2RBPABIFT T Rfpriddutt s. IO RITIREPERESeRE construct is

hIVENLH O rABY chbebdiSeHe t @nnedULea CHORNt HeSEEHSELOPEd®h by a
ot her pl ant Eathogens such as arachni ds, .insects, _

by 0d&E, FFOEDIOCIRAEE er FASSHRFRRTIELICSoMR- Guch frult,

Ppladt sagirkd heflopadt, hogans arsod)i;Sted bindAgise Ofegulatable
| ant Diseases in the United States (U S. Dept. of

E\@rq cul YRS DS MatdF8Gk REMPEB3tUDB YRS | RAGGyer may

188 Bhadt - Bar asintibe tiNgMahagdee SPaEi @%nel b NORdFe APBIHER in a
IéSomet,y of Nematol ogi sts, 1985); and Fungi on Plants
SR ldTt PRBOYRY s 9t PRRSUNWLVetat ¥y PArBPPERPSis, the

Fhyd apafRobegefRAn SO fath 4889Yity NEAAt e WEEScted and the
reduced ability to damage crops or inproved ability to

SOTCTrevBAY PhemGBIELETt iRk (TASEEEENY r GMLFARAGI iyt fTerent

SN RS D81 tRIHBUYUSRAma FURL BET BBI RanSHRE. QB PdEShibiting
are _vectors of plant pathogens, and nay be, attacked
bsehardr eemereli ar Aditat %‘%@N,ay WAF c PTRAVEL RO ePfecinwanted

A ants bybrBahEtson of target gene activity could

be used to delay or prevent entry into a 35 particul ar
devel Bhremrgisestepipgeytione yor PRos§Fd i FOpl Bpfuces5 crop
O 20041110686 PETHL B2QN3InR05624nosisLasRicWaSas arachnids,

associated with a particular stage of the at hogen' s
Fr¥ecicicImematodesac Prohz titine AR F&ERBgeNs ABYIR{ stPme such

peamedi hingd ByeihephRMEGEAHN @ | 1MdeLr @R dBIHRGE. oFOrplant
exanple, the ability of beneficial nematodes to attack
Phe#SS haPfnfte pPeytady Beteshahted byePhhi Bt i dprbeulture

hehavd OF - No. 165, 1960); Distribution of Plant-Parasitic
Nematode Species in North America (Society of Nematologists,
1985); and Fungi on Plants and Plant Products in the United
States (American Phytopathological Society, 1989). Insects
with reduced ability to damage crops or improved ability to
prevent other destructive insects from damaging crops may be
produced. Furthermore, some nematodes are vectors of plant
pathogens, and may be attacked by other beneficial nematodes,
which have no effect on plants. Inhibition of taréet gene
activity could be wused to delay or prevent entry into a

particular developmental step (e.g., metamorphosis), if plant
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control ling nemat ode genes according to the invention.
Al t hough pat hogens cause di sease, sone of the m crobes

WO paoenesse Wi th their plant host in a benefici aPCTEBMEY005624

For exanple, sonme bacteria are involved in synmbiotic
deterjonstaps asboct hted f iwitl t rogearandus@fe §td@d of the

Rhyt.ahor nones._ Such beneficial interactions
iBrgay gdee%p%o}r%% Sdci‘sf/f%'silﬁlg b é’%?%ie]?ﬁ?weﬁrh?@ﬁpf’%ﬁnf guay also
bahinpidi ffisdgeby gettee adhivgntion n tdohelphatt @i OHambye. For
] be. other..utility of the present inventionis a_ .
%r@(et ﬁfoc?'of %5 |ldlel% i Vi )rg)gen gﬁgl?gn{??ﬁnﬁho‘is% adrP Figdfiksnhelr
canphilsi pgevhemarge bef ephabesd t ®yi nbhbibitie aski VbdNavior-
t-ar.get _gen f previousl .unknown fuyncti on.
?(];1% A 1%% f} %éﬂa{g?ﬁ% the&ﬁessu&cﬁﬁ)éghﬁgItaood:rlﬁeoﬁgvepgb?%ti on
of mAlatomghy datadobnsnakugeneltiiseasef eebBBY.of thhe microbes
nctiqnal. genpm cs' woul d envj si.on determ.ni.ng the
{’%%ec a|lcgcn ko 19‘20 }iﬁ?ﬂ:ﬁaﬁg%?terﬁ% g8nés NPy MEnrRE - For
exangritd,Osome bedueeid here dmOUbteantd yrdilo@h ct P@lationships
' of target activit The . i nvention could

i M ng. e ene .

B | L TS Fh 6 5t T FERAYEF s PRgFonotmones . Such
Idwas ipcieddt iiﬂ'ﬁt,erlaﬂgﬁmﬁé ﬁlﬁﬁy ngle npfﬁ%t@g%ﬁ&ﬁéﬂ@g&ﬁéﬁ' present
event.s, _associ at, it evel opnent,, .determ nin

B orh o e« phe Tk D 57 CBoSb bk Slant and/ox
tew ehioproeret./ agi ng, and the like. The increasing speed

of acgui.ring nucleotide sequence information from
geno%qt()tgﬁg é%?ﬁﬁéggeaggéﬁ% BHEPERS, 1M HAUP NG St Gt gpethod of
sfmnkﬂﬂymﬁgf@énéhﬁuﬁﬁﬁﬁﬁ? iB.aﬁrbﬁ@@@ﬁﬁﬁﬁﬁm@@ﬂgiﬁélthetuse of
e ans enqQ , .can be, coupled with the invention to
BeTE T 57 GEHEL30 LRANAET BFTh S Sor'GHPSNPPES gof Previously
melredvadejuncEienpr eh et eng eo Of thedi iR ihsAngadi S8 1&borious
use particul ar codons, searching. .sequence databases

13713610 e e FGGucty, ¢ taPPAY t BEReFihkagereening,

fiefc tiforgAn elehemt i wsudd thhviiBeophyst SalinTap Ehentuhd€ibn of
thel‘[l nucl eot,i dg sequegg{es are derived,, and artificial

$BCh MY gEREeIRBE ot STRY OB asERF t1EEfAR Pt Befuee the
apeiht 26nI 2 00 0GRS PG/ B2OO I DR dyerdagitidrity. The
frames, fromthe nucl eoti de sequences acquired in such

LRGRTThF PG} &gt 588 il 484 By " hoBP BBl targets for
DIt de 3ERS , EXPIRESItAAd1AG CAIodinay tand heapslddlcal events

sequence avaij ] able from an expr essed . 5 sequence tag

CEST5: S eShet T DhaF S4P 8B onstP FEGP GRS, onaling Dathuays
responsible for postnatal development/aging, and the like. The
increasing speed of acquiring nucleotide sequence information
from genomic and expressed gene sources, including total
sequences for the yeast, D. melanogaster, and C. elegans
genomes, can be coupled with the invention to determine gene
function in an organism (e.g., nematode). The prefefence of
different organisms to wuse particular codons, searching
sequence databases for related gene products, correlating the
linkage map of genetic traits with the physical map from which

the nucleotide sequences are derived, and artificial

intelligence methods may be used to define putative open
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devel opnent, netabolism disease resistance, or other
(bi ol ogi cal processes woul d be indicative of the

woerraboss®l e of the EST' s gene product. ProbeBCDIB20682005624

i nvention can be introduced into an intact 10

cebdliny gardrss cavhainengutbeot Bigete gRMACesahkout A1 tHe such
RLeseNt. inventigg to be used in high throughput
SC

eENT 1Y WP °For exanpl e, probes can be produced

b% ana amﬂrdpﬂb]g:a&ém r @z@ultthigmoe usiaﬁg _iahglaﬂ:; S Qfeln@ﬂkéﬁ)_gression
the inserts any gen i brar eriyve ‘Tomthe
Fg?%re@l%geﬁ? gihﬁar?lggﬂfain§§9’11%n%eaya‘f?ell@$llrev§6°‘f“r Bfh gx¥pressed
gegoence DNba@r niERbA) (€. gunceDhifsanda LNt dnRdi Virduagrowth,
8' ongs fromthe |i bJIr;las‘rr% can, be replicated and then
FEOT AT SEpEFR act POPR25%ut THPeFEFRIRy tRE  other
[piLblagycdls praicesaenetbould Hendindiidaalvé eaCtineN nens el Sole of
%g.g% A 96- wel | glcrotlter plate) to mininize the

URDaTT 6Ff KPEp8 PRyt red to practice 20 the invention
and tRraddsowfathemahizent 0bn t &eh WO 0duSelULhOHSan intact
coﬁj{i nin robes that are capable of inhibiting the

e

e SN FERERP RN AR TBE T pP BR_ Ay Ing the present

i ndévE thtal tovedd SusdDsid el Wi RughbGEOkbheEnPhAt GBS . For
an_ordered array, arhcéo i ntact cells/organisnms in each
r

FERTP S B s 378 pgﬂﬂyc§§ @waﬁﬁbgmggification reaction
Bt | Eaineaiss flankeh@vii ifscde¥ebopamptyediee 1i@rary derived
i_nhi bi I'hi OH: of gca(ré%%t& gene activity. The anplified

bF 3PedEartarggts / PEERRYSHo, IPRFELT eB2¥ nbs, 49t ved from
gehbihDE gowm Seit RN ajiNg tdial angetcrgane. Individual clones

Al ternatively, the probes can_be produced by in vivo .
6FFn etri“%?%‘%cF?Bti% FPEM SATSD &Xpr eBlfyn isolated in

copstdtict résed dn@ , PIREUGH dfReabi Pr any. 1TBLar FONSt hHEhtained
an be replicated as individual clones of the |ibrary

¢ S . .
aRd ‘PPN <Errbedee6pPRAVEESEhE prrobes; %alh ¥t bhemégrotiter

bbebepetbeflihoni fF g ealufibed NbH, stoPs CeLLADFGANMt SMpractice
cont ai ni ng%ithe target gene. The function of the
Pan 3pE 35°as8AYen ferRmatdoaf f e€t sthe hmgocess.

881t beokel ddn@bganhg s deRe a2d MWA04/K0G686biting the
PCT/ 1 B2003/ 005624 activity is inhibited. This

SeFERTEMy CHASTSBE dRBRALFRN tRe BHAAD dibCedrdivhdpal wells

gaBibeodOCesSQd hitdAIGR NNl 49r an®XAHMRIr®d array, and
ar abi dopsi s, ,bacteria, drosophila, fungi, nenatodes,
YPEaSEs Cellpforgatsmandint i 83tie valt uFehcbel Sdewededor any

thefyed BBMMIdSfications in behavior or development due to
inhibition of target gene activity. The amplified probes can
be fed directly to, injected into, the cell/organism
containing the target gene. Alternatively, the probes can be
produced by in vivo or in vitro transcription from an
expression construct used to produce the library. The
construct can be replicated as individual <clones of the
library and transcribed to produce the probes; each clone can
then be fed to, or injected into, the cell/organism containing
the target gene. The function of the target gene can be

assayed from the effects it has on the cell/organism when gene
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A nemat ode or other organi smthat produces a
colorinmetric, fluorogenic, or |umnescent signal in

WO e@pomsas to a regul ated pronoter (e.g., tranB¢ER20G/005624

with a reporter gene construct) can be assayed in an
&Hﬁiiﬂnﬂaistmnhdbﬂtédy TEl£»@®bé@ﬂiM@ pealei Bs thahable to

ate the pr the assay! s,sinplest form
R PG o SRR acive HbgaF S Sroch obl (B7PR atymosr, for
exmnmﬂase cofaltidepsiighabaaberiahididsophiot, afuﬁ@ﬁlthéﬁhtodes,
ul ator resu tshln a decrease of_ the si
Xh fdrer FEPT BT an 2B ganissiei s HetEdni f Hl?odﬁélvﬁ from
ganeiical [y linked to a pol ynorphi smthrough RFLP or

QrL anal t he rese i nventi on can he used to
gai nZTnSIné gb?lgegar ah%‘fherortgﬁﬁtlsﬁ‘enet(}?%t produces a

p@lg&ﬁﬂdﬂﬁﬂﬂﬁIﬂh@b&o@enﬂtfeﬁf|Yum£ﬁ§§&ﬁﬁﬂk&ibﬂéﬂ' Iheresponse
haracterl S ﬁ% For xarrpl e, a fragnment defining
a;*r r gt SF s@qfencdsariterEeyi é’lﬁptya zeeporter

@énéucblnﬁ:zgﬁﬁ:et |@arpode/r@gﬁyeﬁmlearhrbaammf¢fma&d & identify
g gﬁfe an t he probe can be introduced to the
Wg r?rhngangr%%’r%%r that aregrigton e t pgomoter.  In  the

ebed s esiimbli€st S foeml el alradiwibh dMhibbiddQrtican B&yulator
determned. O course, there may be trivial

ESPFHrat FOnSTf of "iERFAS Vet r &56I t%’L%atlh M siphpifpion of a

pssayivd Hegddae¥anpéLildNNinbht HOBr&dsd her tdkget g8eNe
causes_lethalit inhibition of the target gene may

not resuttCrar %Sﬁrolbsstéﬁvaqﬂ N HREEToLS ¢t ef’%m&é‘ﬁéntto be

el s IRUCL egkédle taequeneagmbhghi sl e nidughapahle ek oL
ithrbltlngthetarget gene, or the target ene's,

FEIVTHY | ST REFRFEH . TBEIEAE N SE8eR® (URRsht tOnIHey Hesight

usgdrdirg) vldrdwirnghbBe geh& i gd Ocpneshent bt BEN@Srectly
Such genes may be required for cell_ or organism

W%\mrv—%lﬁ}eatf% Eh%aFPPE%I‘F%ﬁ“ﬁ%@es BSF AR 1Gpnent fRpoment

aeklmief tHRMERLEAEAL Sol ite-ghuBft beN quailsvaheRhe OFicinity
condi tional nutations may be produced by 35 inhibiting

GE1 PUFR A TG & AOQETOGERESTIRAD dFe L Eipdj goppEoduce an

202 WO OO0 0G36 BeT/ihB2083¢ QD562 4 hd ean@dmf Oknd whether
viability. The invention allows addition of the _probe

&7 SPEEFTAIN nEd of NevEhBRREHRT 6Hdq oddt | GRETFACEHE  with

QhEaR] S1BM dhoWe idRieefliistay Perdmnert, nubaki AB§ b8t Orivial
the. target genone. 5 If alternative spI i ci ng pr oduced

gxpéﬁqqggqﬂs tP§n§€9?E%%@ results with this type of assay, for

example: dinhibition of the target gene causes lethality,
inhibition of the target gene may not result in any observable
alteration, the fragment contains nucleotide sequences that
are not capable of inhibiting the target gene, or the target
gene's activity is redundant.

The present dinvention may be useful in allowing the
inhibition of essential genes. Such genes may be required for
cell or orxganism viability at only particular stages of
development or cellular compartments. The functional
equivalent of conditional mutations may be produced by

inhibiting activity of the target gene when or where it is not
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EACH Gttrert

that were distingui shed by usage of characteristic
exons, the present invention can target inhibition

W0 boosags3¢ he appropriate exons to specificallvchnmmmMman4

or to distinguish anong the functions of famly .
nenbieresl. flear wamipliey . aThérmﬁﬁenﬂibﬁfﬁﬂldﬁﬂﬂéﬂdﬁﬁioﬁnof the
éltern |veI pliced tr rane donai n

Xpressed ?% Hoth Fresr o PArG s@@Feﬁéﬁ£¥&Pﬁ§ in the

¢ st reizsth Ofvlt]S@th’tat Imradﬁﬁmn%rﬂiﬁhahtomdﬁmhons into the
%e£n1nates transl ati on before the transnenbrane
0 ISCRESt unct i onal consequences of having only

secreﬁb@&h@mﬁaneV@a@pt&nihgeyﬂddﬂeddls_aaﬁﬂlﬁiag toadd®ripts
nvention tarﬁgthgg t he exon containin

. the
e Srtbr ﬁglﬁg MY t %oy aEPFF%ﬁl%%ﬁ?é§§Fﬁh the
pﬁesan&nbraneeﬁxnwnj heafonesarkee prEﬁRfﬁlﬁif%Entkﬁgoﬂ@y the

be used one or as a conp of a kit having at
T%%Iécipr&l‘?g CofFRNE aceoag%%?%lf%@égégaﬁfh%’ltﬂ?rcai}q ydbifinguish
driveng rthel tAudic@biohs MfVﬁami‘l]Iy’ ckidieired @brt BRaRpDHE 4 hormone
t.est sa or_subj ects ferr onents are the
b e R T U T LR LSO HoCRLL Pt 1 BARRTT IRt Hipmain
paEpbise SkphedsedKi in NByL®! GO FEH U ASoUMB tAUCT &S deQl forms
g%lo¢%$ uzer of_ the kit to practice the invention.

T93 088 RPN det H & |?%E@?102u1t@?ﬁre%%ﬁ%ﬁ?ates
’leraltd.bnca;&aiﬁx% ofhee X Pr @5sidid riahe p:l'diﬁﬁ.n Orfthe functional
or gani sns ?nsfected wi th the expressi on construct

epqé’ﬁﬂcsme Paving Wiles SRETPRRR MI B TRy a8ePdedake rnined

adfc af BAGRyN| d’Ehe insectig dsy {@f@d’dlﬁdgdet;hélléi&i d@ontalnlng
acterici de 30 fungicide. Far exanE
OB« St 870 OREST bl S5O bt QERALLELgS | oFPression of

hémnweirs-bbudt Borbogls, | eaves, seeds, shoots, bark,
stens) may be sprayed with est|C|de t he 50|I may be

soakdd wWPERSEBREt FRTHE IS He¥elS WFEhta IRt STgREWR ngPmponent

beneatdit giound |eveleadf bhe peStrHEBYrdyEaRt adREsary to
Wi th pestl%lde 35 directly. If pests interact with
t B Brobe ?Fa;%nbé’lv%ll?/ﬁ@fb{%lf@o@%the probe to

P&gﬂ|&ﬁ%@ﬁisﬂ%ﬁ%bj&ﬁﬂﬁmﬁrb@@rb@&%@rﬂp&ﬂi@{ﬁs are the probe
Al ternatiyvely, i nhi bition of the targ

ne
LA CENE oty PEPEPLes {HLtE SRRt Ogr BUEKPERbe - Such a

devehopneEnde ide rforienerttoness ptf@b£llcﬁ/)(pi e8$d10Mbf the kit
construct, or transfected organi sm nay be consi dered
Eonfﬁﬁarqtt%c(?népeab’éﬁ?n BN either case, genetic

engi negydikgddek whe plrantudeS v probe itself, an expression
construct capable of expressing the probe, or organisms
transfected with the expression construct. The pesticide of
the present invention may serve as an arachnicide,
insecticide, nematicide, viricide, bactericide, and/or
fungicide. For example, plant parts that are accessible above
ground (e.g., flowers, fruits, buds, leaves, seeds, shoots,
bark, stems) may be sprayed with pesticide, the soil may be
soaked with pesticide to access plant parts growing beneath
ground level, or the pest may be contacted with pesticide

directly. If pests interact with each other, the probe may be
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required to achieve the objectives of the invention.
Alternatively, an organismmy be engi neered to

w@e@daew3¢ he probe, which produces commerci al | pCDIB2003/005624

nedically beneficial results, for exanple, resistance
ga@smuwg@et@eeht shed 0 phtdwoganiivelef f et SnhipProdedhs the
I evelop nt al atterns. Used as
#egr] gaeq%eér,l}%:égll g’ or ?Fneéﬁ Cla;l fedfr%frerﬁl%af’fl,oﬁgﬁ?t {fth or
9?‘@%bmmanrtveruheonafmgenbae1tdehedemdbép bhpreﬁsilme&oﬁiltruct,
y. I.qui.d rm_for exa
Ot ettt oL OB o Ay AR TROR S &30 < it pag 2vent.
Sy s pandieon, carre,engapstlhat ieoyinebnsheg ucii ORBef qylasﬁf €is not

ti al.s.o RL OV ded with t
?%?“nﬁefﬁe%on\ég?gé g?%’r%l"‘%”& T ah?JE s’é’a’e&lth@Etly,
but dblnxe&martatfesyv\oahd olrgqnlima Wy Ubé 0BnIndB 2d NG M pbduce

d the f t the end =
e P SR ATV SS oY, AP Eeah- bhb & B pentrreicial

rayuktequi rfext hexampﬂieusereinstpﬁfcfeor moceat apBthogen or its
t|on e bef or e pplicatio The formnul ation
graﬁ%i% ude tZE c(%r?‘dl nat rove%f BRI ca?r aHﬁV‘f‘Jrvguvﬂl?ﬁWntal

pmttetmusart such as solid carriers, mnerals,

sol v 1S, di spersants rfa tants, .enul |f|e 25
t ackiFiar £° t?’llr%’(%&s Qﬁa Odijjrﬂ\)téﬁ'l%% £3tmiTation of

BnesmaMtVeswandlostmﬁ)ylbezedeﬂmybeal %0 BReadfi@duidr in dry

hefor ion to facilitate sto The o are

%r f%urgjrraom%l SEO PHEtFRACed assﬁn?{utsgnegﬁgp emulsion,

E&fpm,at ebyuﬁ\idirh, otbecepesitie;i dessmins foar,t | d):t Z%h&apsulatlon
of a Ilcatlonlncl de dus 30 scatterin

B Do O g Saras T AGe BYorH ST Y ape® be Brovided

eDEl i tige  fdhenpleedbae physiecahulfarivnandgtbestcabed directly,

0 ostlo of the rul ati on its method, of

gp%?ﬁ?é‘f’ LRI 805598 CYF8&Rst c?%"‘gr’rﬁf‘e kf%emlxmg with an

eb;amen/espmvﬂdha i Byentcthen @B@mubat&Ecosdanee Widdd user.

g f\ i ng circunst.ances. Expression 30 WO

09836 P B3/ 35638 OFoRYFPERELC APy require the
enanstieet edtbostpereapabl eeglﬁampl peapafﬁufﬁy &3  before
the sistence and/or spread of the , ,
REf T ioth. "he. BRPBRLFBhoai"Be Udetiio fndioipabion of
apapt ©sli Sadl:l'ltm?%&r a&icsm ﬁnpfﬂ{lﬁsazﬂf $lneh | Ay epdlom azﬁﬁlers,
referably 2.to 200 bases Iong nor e ref%rabl\é/
S, muls1f1ers,

‘gbn%% | 5947 ERY RS SERkgr e Surfdcta

tacklflers, binders, and other adjuvants. Preservatives and
stabilizers may also be added to the formulation to facilitate
storage. The «crop area or plant may also be treated
simultaneously or separately with other pesticides or
fertilizers. Methods of application include dusting,
scattering or pouring, socaking, spraying, atomizing, and
coating. The precise physical form and chemical composition of
the formulation, and 1its method of application, would be
chosen to promote the objectives of the invention and in

accordance with prevailing circumstances. Expression
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or doubl e-stranded. Thus, suitable probes for use in
the 1inventive assay include, e.g., sSsSDNA RNA ssPNA

wabo4/10BNA,  dsSRNA, DNA: RNA hybrids, dsPNA, PhNAT/DA03/005624

hybrids and other 10 single and doubl e-stranded
poes B wetac alsd andamstd el aoists anglabgeesohavépiication may

partiall y- charged u ar ho phat and/ or .
sk bBReae {He st rRaar PR BFDBe. GaR permiiation.
seledﬂeﬂ imwenﬁxdmt&EnIB@ghbe@ftbhejknk@ekmlﬁﬂﬁyﬁpﬂﬁ%is or
5?8 +§vent|on are preferably safe to use and 15
stapl e for years. Accordingly, probes can be nmade or

orderEnbbasn<tﬁrgbeqmanénti@$ and pkefretabihe2 to 200 bases
' endent of

liability of ent i Ls_ind
%ﬁa iﬁ%”ﬁh %ﬁﬁ %oﬁ?e%ﬂ %ﬁngtﬁg?g{heaiﬁcﬁﬁPcﬁe single
bhe douangeastrametdqe tI‘I'aldlsl}l andlta¥i€ matobks Sﬁdlceuge Cin the

ase pairs 20 formthree hydrogen _bonds, whi
DA A BB e Y el DG SRRV ot Ly dsDNA,
psRYE, SE®YAERNRS WH:tha hi gbewa,G ®NA : ONBOM @i &f €aA8! &ther

sta ssessi.ng mel tin t enper at ur es.
qu@ﬁg ¢§ Sﬁﬁgpgﬁ?sﬁﬁf%ﬁ € t34f59S | PRt eddiclephe acid
&ﬁhImUﬁ&HﬂhaﬁﬁnghEnbN$wgéﬂ,Z@drﬁﬁ@bﬁy€6ﬁhﬁgﬁage%u§5r phosphate
/on above thg Eresent in gerfectly mat ched hybri ds
an Tof PERY 15 P BF R weak REs s-o89E8ci %t et Pﬁoge can be
aesesmiame@ mprehethd et @foth@r@@@dw tar get S

pr ef about. 1:1 to  .about 1000:1. 30 W have

not i g%aot%i%?at fgu?}?%xé%v SEHT TR cad?‘?plfé‘%?fﬁéragllp’elsaf& angse and
SfaMU£IEUﬂ:yEHﬁ§ corkabht Ny LP M) rBRARt @By B3SRade or ordered
seq i plexes at a different rate

ences bi to formtri
éﬂdt%ﬁqﬁqui?tét&ﬁFn?% tﬁ?ﬂ#égf a very different process
t han Toe bm3abmllay daspl enkel Exvéet®md By nuekepéndent of
aci d, strands of opposite 35 directionalit Strands of

GPBOLTR ¢ S0Fr SRXTOHAS t §ORFeRE | 103 1S i@ Iokomspe or the
E’GéétBZOO:BﬁOQIi@Z%raamuWJaI;lwai rﬁ&ﬂﬁﬂldsélrfcféacﬂ|@ base pairs

rese ularly s d bases in a planar
P FRrtmdoAvFogke BASES: opbuG (Y huiPRenPaiAR| form only two

haekbpsre Hidrﬁltsor Pca@@etmﬁdvp\fcbm%e@rémlc@xeal@ﬁ 4hRigher G or
invention rise a probe _5 containing

ﬁet@PBE%P?nEP & pFOBE séqabhte oPoﬁﬁ%?%ﬂﬁéseglg%ﬁH/dWeltlng
aeepeatase sanal ogtescqRAtay] ar geke COphakNi APs@atches that

increase the GC content of the hybridized probe and target
region above that present in perfectly matched hybrids may
offset the binding weakness associated with a mismatched
probe.

The ratio of probe to target 1s preferably about 1:1 to
about 1000:1.

We have noticed that duplexes which complex parallel
strands of nucleic acid <containing complementary base
sequences bind to form triplexes at a different rate and bind
as a culmination of a very different process than do bases in
a double helix formed by nucleic acid strands of opposite

directionality. Strands of opposite directionality (i.e.,
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het eropol ynmeri c target sequence of nucl eobases and/or
nucl eobase anal ogues. The conplex is synthetic or

wW@eokflomwsas i N that at | east one of either the pPCDE0O005624

the target is 10 synthetic or purified. The backbone
@ﬂtiﬂaiaﬂdebest&aadsdemkydibpspr@haﬁphﬁéguiﬁﬂﬂﬁﬂxﬁhdﬂﬂﬂbases

| i de- backbone such aS|
B b e Rag o SRR Eh NP o i PR 5 (RIS} et g Tninal
bamxpnmevdhytortp051tlvely) noieties. In certain

enbodj,. nent.s the e _and target . are sjngle- 15
straﬂ%@d éﬁ&oﬁﬁe F%ﬁsig%a£%ﬁpﬂgvenVﬁ§ﬁ %ﬁ%ﬁjﬁFoﬁeFEObe
aam:ta:tramgetaarhetardpplﬁxeﬁjheypha}v@ pakakheé of nucleobases

ctiqnal,i with W ntary or honol ogous
(%ﬁ ngfuq}eﬁgesean?P?éé%ﬁﬁ | agﬁreétlgﬁﬁg?Fy @Pitpining  a
MEMHﬁdnylgmehnndirnprget oth@quéﬂﬁ@odlBEntsnudmédmaéebhe and/or

or the | e-stra and t
B oriset BRaL BF 8RR orreaconb it 8 ol et FaBchS s ed in
tlinzet rasulléam;p con‘pl exf | sighéri phex.pddves oeonﬂl{eex'caa@et is

be free of PNA. I.n..certai n. enbodi nts, the trip

BN S aorhel?“e‘r]gfﬁ(?%yrrer& epr]%%r?g efile Tt aIHrQ Stgts 2

@edﬁb@hﬁm@ﬂl @l )pmbl‘sphat%5bhak}g@{e S@ﬂjlﬁtflwdlrvd\ﬁllmpe,l hI’bJI he peptide-
et er.o meri c probe seqguence |s nded to.t

ﬂ%%%#ﬁ%%@éﬁﬁrﬁEcga?ﬁéFlggéueﬁﬁelﬁy OB GGHET BaRgRArged or

pamhlamgyorchu\&gsanf@qazdﬁmgpbenﬁmﬂf:yvelq@,aembuedwg In

t nbodi nents, the het | be
QU TS L EMBAPARTEN S N EEROBOLSHERF bt single-

et geteds e NEte agdmlbiac 30s Ret anppekyrremtaténprsmel probe and
nce 1s ed tot eter Yy r tar .
EEtiEn G by AOOFOGUIRY T8 BRROT NG St aRkieBR Gy ogith -C
eﬁm@ieewmaa@y bﬁsmdﬁldldﬂgﬂgs |]cﬂLrQ:HInTga: ngenbgd?greahsipérallel
e tri X e target | NCl udes a Irst -
f?%ﬁﬁf%ﬁ%iﬁ&ﬁnw ghxh?ﬂﬁ b6l §retiedtarget 35
sequent el GensrReamdnsk | asdt iGNt ehdli Pigolde SEEOHKE Brget is

04/ 100636 PCT IBZOOS 5624_ hetero Iynerl
'?b?‘ée ge Fiat \R&?‘?&n Gri Eﬁlg o‘fﬁﬂ Emedt atfrost is

aaﬂb:aéusm&lalehelanuo tthlae rebugtiNgt esprdynps i & ttagpet. This
uence. The hetero ﬁ ric probe sequence i s bonded

FBm }ﬁfquFSPehSFE?o% ric target sequence by

honol ngouse?thase bﬁr[lﬂjdl'igleﬂﬂg i s @eso bepngbsk t 0 bh€ains a
second heterqpol yneric target sequence by

%P%BQPC&YWJ-GO O@ﬁerﬁeé{lu}gn %\SBaBBﬁb?%gto a heteropolymeric

target sequence, wherein the heteropolymeric probe sequence is
bonded to the heteropolymeric target sequence by homologous
base binding or Watson-Crick complementary base binding. In
certain other embodiments, the heteropolymeric probe sequence
is antiparallel to the heteropolymeric target sequence and the
heteropolymeric probe sequence is bonded to the
heteropolymeric target sequence by homologous base binding or
Watson-Crick complementary base binding.

In certain embodiments of the triplex complex, the target
includes a first strand containing a heteropolymeric target

sequence and a second strand containing a second
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In certain other enbodi ments of the triplex conplex,
the target includes a first strand containing a

whedenapses yneri c  target sequence and a secondPGI/IE20GBE/005624

contai ning a second 10 heteropol ynmeric target sequence
hdiatrdpe labsha- Criadgetconpequentar y and antsparadt &dn-crick

to the first heteropolyneric. target seguence. The ,
ST S5 Rér ia@dpraorgcelpégﬁﬁlgﬁ%e Hosng%dggrsﬁ oPERRTIRGigmeric
m@toys@hwnr:ég tmegeiec*jc_:éeqpemgﬁghyc l\@&toerugnsggggkce ihs bonded
co e tar se bonding, and is al so bonded _ to the
e R eyt & GarSebuemensg by Hemologous
e legelisgbase hendlag. bdideerdaivheeHRedndeAt Serdplymeric
Qrobect and the targvftt are doEbI e-sltran ed and the ,
FEST PRGUEBRDI B TSP TEdPh pF R L P RRtE Ty o RRP R X Rhi ng -
be fmgeaefrt&hg. ﬁtneﬁeémlfd»dnn@m @dioﬁfglﬂhé, tﬁ:h]plébklaﬁdr@lﬂ:e&is the
cont ai ns et eropol yneri ropbe, sequence parallel
P Mntidea Tt ot Bronst ) BhBra i bt e bathigmeric
wheyedi nskhaehes erpol ¥ Nesécondr ebeas@quUEsn® insngongdedecond
to the Heter ogol ynmeric targe sequence by honol ogous

r

t .
P BOdTRGI G VISHT: o PERURSHpI et ar ySbaslatson-Crick
boslicr@nthitysuchl eaboidiamntisl tdde @& qeadstpheXeropolymeric

conpl ex cont ai ns first probe strand containin sai d
Eaelf%toﬁ&qyﬁﬁfﬂﬁc pﬁb@oélest@w@ﬁ EGhte é”’soé’@oﬁﬁqﬁ%g% is bonded

B I euel £Cost ahstsppblsacend Ratrgeopebyi®ids By OWLtson-Crick
se u]fence that is onpl.enentary and antiparallel to

EHEP IS 2BY 08 S8 R9EALBI e 1farddC iNrdrGdeda g sgecond

hétt §RipoSlyinant cCoat gt tGuandd BetIsPAower best ap@eling.
sequence and a second, target strand _contajning a

second* hEEEr bl FRBPILIS et MR qHEALE 134t FRE target are

eompl emaangdanthantharakhetind tbepfét Stis |l guedruplex.
uadr upl ex enbodj nents, the heteropol yneric probe

162N BB tTFeHh € théN8r opol yreri ¢ t ar get

sequemnce drtadn Waini[-ikbhek, COOR: ENMBRLAF Yok  contains a
honol ogqous base bi nding and the 33 WD 2004/ 100636

P91 B2I0TFE656 P& OPRe FEABPRFS NBF T2 Iilob®r s¥fudifcéldqh to 2
Bptd R pheand adGigbionadlgu¥ncdpnantocihetsecorderopolymeric
het er opol ynmeri c target sequence hy honol ogous or,

%?]%eon-scﬁqutﬂilcéonﬁlsen?ﬁ?%ﬂ/ bae tﬁi%di*}?&erOPOlYmerlc target
Eesp&dd velog. ThetSo10MeR t hea et engpak ¥ger icx praheson-crick
sequence 5 bonds to, the heteropol yneric target,

STTRSND WY YhBABE o "base IBondiSHFR t hesmbodiments,  the

Hei &FaNQlY B ¥ ObshisAguencer Ppdd opabby strand containing
sald heteropolymeric probe sequence and a second probe strand
containing a second heteropolymeric probe sequence that is
complementary and antiparallel to the first probe sequence.

The target includes a first target strand containing a

~ heteropolymeric target sequence and a second target strand

containing a second heteropolymeric target sequence that is
complementary and antiparallel to the first.

In such quadruplex embodiments,’ the heteropolymeric probe
sequence can bond to the heteropolymeric target sequence by

Watson-Crick complementary or homologous base binding and the
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bonds to the second heteropol yneric target sequence by
Wat son- Crick conpl enentary base bondi ng, and when the

whedenapseé ynmeri ¢ probe sequence bonds to the PCT/IB2003/005624

het er opol yneric target sequence by 10 Watson-Crick
corgptgrayhary cbpsepd andjuegcet Ben heper aRAIYTBRHCad@ ©ORMa11y
%quengg Qﬁélonalthgoqgs to the second

Rer opdl YT i oSty et EEFIBRLENBY L hlonb Elffus tR@ence by
bandidygusl N €er t ahHs GO BNt SomdINRINRERYS base binding,
guadrqﬁ}eﬁes act as gv signal for nethylatjon of

SiRE S, Y|-ea£fﬂﬁ rt r fgtiegaPodgme¥ic probe sequence

betidy oehr anlt i Heddrddea ykeidi thrgSee s_‘égﬁ.\%ﬂ_t:é &y ahemologous
"RNA-di rected DNA net hyl atjon in Arabi dopsis,” Proc

r
REIS RRBHBci tRRAPSEE5OPRIYNRT iy RERRR AcgwATR Semtionally
Btredd rieerthieOBeBbhd Wecdddpestmated tdr ecdebatt B%tvhatson—
ef erence_to the following Exanpl es denonstrating the .
é{fe fGEPLSBBEABY e S peBriP et e3n Wit Itéiec hggpagpolymeric

ppsHe WigtntBebbRyentd ahed@ReBdspo Pitedilc $RRYLE HE€yuence by
understoaqd that the present invention is not deened .
P 19 cke F YR FREB L2 EXARPE ESPOPE i T anphe Reteropolymeric

SooRd edmRifeick $BRSEnANTy AVASENSE B MRIcoHIDNALL SISt ymeric
derived fromexon 10 of the human cystic

sequences,
??%b%ﬁn%?quﬁéﬁé PR L ovgys bage (Agubne wer e

synt hesizea0R @m@%iméﬂﬁ,h%niﬁro_gﬁgépégja&ﬁ%g%s act as a
Per Septi ve Biosystens) and 30 purified by HPLC. SsDNA

TN RS aferr of sevfEdssn 18arptrake ¢ ufegnation

b0 aceeneERtsmdton Oh kol ediniRAUi Ny a@ppiiY seof a1,
Q%%g:enentary ol i gonuc] eoti des were heated at 95C for
TRNA=

Hrerdesdl PHReBeERBYbFnERA gy AFERieprrhs t hePfredrice Acad
oki ddh noPr bsc Pbt 99 Ssupb1My: EBTdgaigks 100 mM Nadl , as
the 34 WD 2004/ 100636 /1 B2003/ 005624 tenperature

cool e ol B G\REr Wil hber d11psbrated| LofQEPestatgéd with
ver&rdidaittedtha deiiiyaly axerpeedt 4ahd 2t @k iy the specific
nol e/l. The sequence for the sense strand of "the
PHRY sereRidéties pRaySedel poies 1yPemshish. T Eagention
eﬂreﬁtp,\ AGRAAALTAEho GId Tlg%le@o-g&c @E&T%J%resent

ATA TA-3'. The sequence for the antisense strand of
tREeRi IR ppeott apefeed (A PeSEEE BPAICEISTSi®s: 5' - TAT
ATT CAT CAT AGG AAA

EXAMPLES

Example 1

Complementary sense and antisense 50-mer ssDNA target
sequences, derived from exon 10 of the human cystic fibrosis
gene (Nature 380, 207 (1996)) were synthesized on a DNA
synthesizer (Expedite 8909, PerSeptive Biosystems) and
purified by HPLC. SsDNA oligonucleotides were dissolved in
ddH,0 and diluted to a concentration of 1 pmole/pl. Equimolar

amounts of complementary oligonucleotides were heated at 95°C
for 10 min and allowed to anneal gradually in the presence of

10 mM Tris, pH 7.5, 1 mM EDTA and 100 mM WNaCl, as the
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CAC CAA AGA TGA TAT TTT CTIT TAA TGG TGC CA-3'. 10 SEQ
ID NO 2 was a 50-nmer nutant dsDNA target sequence

WO d@ativwaé to wild-type target DNA (SEQ | D NO BQT/EBooe3ni05624

for a one base pair nutation (underlined) at am no

Bt RASiIrkl 0N RN Lg attgvhl gRod he uphd- tiype sgose; strang,
sequence CAT was echan ed to CG% 15 The sequence for SDiA

thiowerdgosifandiere SEQUEBINON2ddE ats'a TOGCEAG QAP of 1
AAA TAT CGT CTT TGG TGT TTC CTA TGA TGA ATA
-3"." The sequence for the antisense strand of SEQ ID
NO 2 Thas seqbendATERT tHeAFeCAE MR A TCARCAALACA KA arget

U 0.CTT TAA TGCG.T S 3 was a
%n&%&mﬁar@&% St ar Je C?%CgA é%%e é?%deanpl‘lf |AQfy AR TAT
QAT d-aTyfpe TGar g'EGT DNArq SEQa Drm cexegpt frar3a.
consegcutive two e p ation (underlined
ani ngi%am TS ?c?r{s %56 micdls§6‘§ €at® U"—\m C’%h Pndvi1a- ~type
m:tgjatt & §6RgeIBtN@Yld w5 : seque'm::e QAT \A@&Tchamgeohctco ARA

. ue strand of SEQ ID
G Rt 3BL R o AR B R e B
TTC EIE‘QA ]TI'BSANGTGA AEA BA-)-methemsege eNOrtdet sequence
tlsen ra f S 05 - TAT ATT
JCSQA A’Aﬁ%c%é EAE ﬁf@s\l\%‘%mﬁ‘g%ﬁj Nopr TRR CReg for a
aﬁilhé%eBpalsEﬁhtﬁkf&hlluﬁﬂéralﬁadnfdtrﬁﬁﬁﬂ& a@SEﬁﬁ031tlon 507
target se uenc ddentical to wil ¥€e t ar get

1 NS " El Y GPose GohertuPhUeet R ddbatas changed
pralchmut ation (underlined) at amno 35 WO 2004/100636
PCT/ 1| 2003/ 005624 _ aci %a%:OSI tions 506 angl 507 at whi %h )
the WS- TS EENSE S5t T n dS S uB e AT walRcAlngied 2 was:

5 0-70G CHre sequenak fpReat hmasensg sttcandcot SE€L | Brer  TTC
@%4 %S g G%T X%CQG&QAT TAA_ A'GA AAA TAT ACG CTT TGG

A ATA TA-3 The sequence for the
ant i SErseecgineand obr SEQ |alat&|€)eﬂs&\/a§trar5:ﬂ.-o-EA_§E6TTDC§@6_ 2 was:
| BRG Bas e 50 NS BEE segheny T
ovdi frred TGG TGC cCA-37.

SEQ ID NO:3 was a 50-mer mutant dsDNA target sedguence
identical to wild-type target DNA (SEQ ID NO:1) except for a
consecutive two base pair mutation (underlined) at amino acid
positions 506 and 507 at which the wild-type sense strand
sequence CAT was changed to ACT.

The sequence for the sense strand of SEQ ID NO:3 was:
5'-TGG CAC CAT TAA AGA AAA TAT ACT CIT TGG TGT TTC
CTA TGA TGA ATA TA-3'.

The sequence for the antisense strand of SEQ ID NO:3 was:
5'-TAT ATT CAT CAT AGG AAA CAC CAA AGA GTA TAT TIT
CTT TAA TGG TGC CA-3’.

SEQ ID NO:4 was a 50-mer mutant dsDNA target sequence
identical to wild-type target DNA (SEQ ID NO:1) except for a

consecutive three base pailr mutation (underlined) at amino
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10 fromSEQ ID NGO |, wherein the percent GC content
was changed from 30%to 52% The sequence for the

w@emsao®Bs and of the wild-type target DNA ( SEELT/DB2003/005624

NG 5) was: 5' -GAG CAC CAT GAC AGA CAC TGT CAT CTC TGG

d€61d GEE IETANSGH0 d G LCHO TTet3whidh dine V&QQIU%%%@ Eorsd h.sa:rand
ant i sensg $ft rand of the wild-type target (SEQ I D

NI E RSP s "2 EARMICTAP BEF- AGG ACA CAC CAG AGA TGA

CAG TEE Gr@u%eT%rT@l?leTQé’nse SEddd NG 65M8S 18 NO:4 was:

?p nt ds DNA tar%gt sequence _identical to SE(%
cé:ﬁfr f 6fRa e JAT AlEat FER BPee TGT TTC

Ct(AJnd[e;rAI i med) , aah whi-ci1 .t he sense strand sequence CAT

han%ed to CGI. The sequence for the sense strand

of tC8EEFD Re¥ ¢hegertigenepGimnccaf 68 ABAGACYas:

FGRAGT AGTC TEE TCAT GI€s CTrCGAATCACRAC A6 3 GTA?5 e T

gquence faor the antisense strand of nutant™SEQ | D
6 Wi TB6. CRES AGRTAT OGT AGG ACA CAC CAG AGA CGA
CAG Heh GG NEA Mde ECGFee3 dsDRY It@rg@c s¥@3efce modified
en

O- ner_ mut ant dsDNA t ar get _sequence tical to SEQ
PNGE Ex il 'fd’fheafeéﬁetﬁﬁséeﬁﬁ??tnﬁ@a??’é‘?ﬁntaoﬂas changed
ftkﬁd@‘da redb2sat which the sense strand sequence CTC
han%ed to CIT. The sequence for the sense strand

of SEEEERFD f&F Fhangsnss' sty ¢chr mAtdaerTARrget
O AL GO NBGG) TGEs : GTE (FAs Cetnd GA AT C 3 3' AGA’35 cﬂte TGT

sequence for the anti sense strand of nutant SEQ I D

Y 2604 166636TRET/ $B2063A005624 THO £Tkas TG53. cAG AGT

CAT GGk %Me%r%e“%g%ns@%t}%dc@ TG TEGg- -type
TGC TC-3'. 8 was a 50-ner nutant dsDNA

tardrdt NqUeR IDl‘&%ﬂEtl &3S 1t 05 5E6RF D AWE 5 CAEx cept fRG ACA

eacongecuticke twR base terpattchub@ti od under | taes),
at which the sense strand sequence CAT was changed to

ACT. SHYe ERqglientevpdr a mddEEs diatdn P At atite topeggduence

1RNAR1 Was'sgd TEAGCAC %&A@ﬁ% e P8I Ad:i LTfutation
TGG TGT GIC CTA CGA TGA CTC TG

-(underlined), at which the sense ‘strand sequence CAT was

changed to CGT.

The sequence for the sense strand of mutant SEQ ID NO:6
was: 5'-GAG CAC CAT GAC AGA CAC TGT CGT CTC TGG TGT
GTC CTA CGA TGA CTC TG-3'.

The sequence for the antisense strand of mutant SEQ ID
NO:6 was: O5'-CAG AGT CAT CGT AGG ACA CAC CAG AGA CGA
CAG TGT CTG TCA TGG TGC TC-3'.

SEQ ID NO:7 was a 50-mer mutant dsDNA target sequence
identical to SEQ ID NO:5, except for a one base pair mutation
(underlined), at which the sense strand sequence CTC was
changed to CTT.

The sequence for the sense strand of mutant SEQ ID NO:7
was: O5'-GAG CAC CAT GAC AGA CAC TGT CAT CTT TGG TGT
GTC CTA CGA TGA CTC TG-3'.

The sequence for the antisense strand of mutant SEQ ID
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10 The sequence for the antisense strand of nutant SEQ
ID NO 8 was: 5'-CAG AGT CAT CGI' AGG ACA CAC CAG AGA

WGI0R4/10066 TGT CTG TCA TGG TGC TC-3'. SEQ | D NCPOT/We2903#005624

47-mer mutant dsDNA target sequence identical to
W'JW-WEVSQG tsargat DT ( 2@ | OGO Agcexeept dner eanldaca Tca
gﬁgs %[t thr ee base pair deletion (indicated Dy

ot§) Gat T5fi n%G%c:lWCpo%ﬂFt'?ons 507 and 508 at

whi chsegheimi NO:BYyR@s SENSE-nadd and S89UEeHHE Cag&est sequence
ﬂ%et ed.. The sequence for the sense strand of

03 SELTERIO LT TAeTIOA e TATAEIFRELYS o base
ﬁﬁ“x 'Eﬁﬁzat&@nTTGn@Alirr@d TGALt ARAHA R -selhe %%gHﬁ&‘C@equence
r the nti sense strand of SEQ I D NG 9 was:
IREGEAMACBAC CA . . . A TGA TAT TTT CTT

TAA Tﬁé T@él.@?rc% FoPE@nEDsAREd0svwasn@ &8- Iﬂ@{ar{ﬂit% ID NO:8
ds DNA et sequence 25 identical to SE

BXZept® 6% 6t bXRE AT AGfat FBR ?%d%QTl n€@§3 'B§G  TGT
eh¢ chetzdhe cgansecat rend seguence CAT was changed to
CTT. The sequence for the sense strand of nutant SEQ

| D NG SSRRenas {9iG rc BUE seaceackrend PET mUEpnETGEQ ID

NEX3 Tl : 36 'GERGCTAGEGANGACETC 4663 acAlhergequghCeaca cra
for the antisense strand of nutant SEQ ID NO 10 was:

BRG cASTAGFTEATTEST 1es%s AEK CAE-8AG AGA AGA CAG TGT

CTG Tk TEH T TGad' 2 SERALR Nt dntags By O MBS+ sequence
mut ant dsDNA t&rdget sequence 35 identical to ID

Q
e+ e % YBfie tBAYEE pBYR (BEQL FBNNOBY \g¥cept for a
3@1@%(3&9@%6 tRELE| 539@3&&@5@%4Let5.8fid@ﬂldﬂ?éjc)ed %((éc\éﬂké‘@ dots)

the sense strand sequence CTC was changed
§Eq6@h€% £6-dt I?é?sééﬁ%s PPAn@nef ARt st "S’E(Sfl oo ¥ild-type

¥agse i GRGuEAde @ AAIAEtdET CAT CCC TGG TGT 5
GTIC CTACAA T CTC TG 3'. The sequence for the
ant i sEHseSeTveP of ofuElmt SSEES | LN 12fWEEQ D ARG was:

AGITEAT &4 Atfor ACRARACABAG A TR CARrTGT CTG TG et
TGG TGC TC-3'. The PNA probes were synthesi zed, HPLC

‘E'B?Ifq% a5 TGA ATA TA-3'.

The sequence for the antisense strand of SEQ ID NO:9 was:
5'-TAT ATT CAT CAT AGG AAA CAC CA . . . A TGA TAT
TTT CTT TAA TGG TGC CA-3'.

SEQ ID NO:10 was a 50-mer mutant dsDNA target sequence
identical to SEQ ID NO:5, except for a one base palr mutation
(underlined), at which the sense strand sequence CAT was
changed to CIT.

The sequence for the sense strand of mutant SEQ ID NO:10
was: O5'-GAG CAC CAT GAC AGA CAC TGT CIT CTC TGG TGT
GIC CTA CGA TGA CTC TG-3'.

The sequence for the antisense strand of mutant SEQ ID
NO:10 was: 5'-CAG AGT CAT CGT AGG ACA CAC CAG AGA
AGA CAG TGT CTG TCA TGG TGC TC-3'.

SEQ ID NO:11 was a 50-mer mutant dsDNA target sequence

identical to SEQ ID NO:5, except for a one base pair mutation

37



10

15

20

25

30

10 confirnmed by mass spectroscopy by Commonweal th
Bi ot echnol ogi es, Inc. (R chnond, VA USA) PNA probes

woweea/ 100686 st di ssol ved in 0.1% TFA (trifl uor oaP€r/1B2003/005624

acid) to a concentration of 10 ng/m, and then

didderadned) 1 rgdl mehbyht hhe adehsd ontebnddHR2QudricRal cte  was
PNA st o;;_ ﬁgl utions were prepared in 15 ddH20 at a
CEHEES F8t F6h-of 1 prole/l. Probe No. 1 was a 15- mer

PNA mhebeedashgaedot octhe s<arplset-ahy sonphesmntaly toNo:11
a 15 Irgqcl % tide se(%lrrrent of the sense strand of the

type tAtgeAONAREBEGA D NETL) CAT CCC TGG  TGT
@marlcmApl pgaante® agicd pesitions 505 to 510 (Nature
380, 207 20 1996§) The directionality of the probe
was oSIqReFLe R fafalAnEH SEBSEh AL TBRIt RE §‘éﬁ§@t SEQ 1ID

84 $1aN0vd thE'—tcaergetAGTTheczﬁlequn@Gme ﬁ@@ PrekRe Mac lcac cca
EQ 1D NO_12) was: 5' GA TGA -
ﬁ% 5P cBRifp- L6 Fg?(g’oeTﬁ@ §G9\/a %315 mer PNA probe

| dentiheal PNA SpaddEe wed? t OyRFRDSi Ny, 1yphdt Y@si@fed and
t he sane di rectl onality, or parallel to that of the

SUHSE™SCr andP¥n t hBREEDNA TREYEIOSCPRE seqb¥nce $@pmonwealth

ﬁcﬁi&:h&i@lo%lé§EQIh@ NOR18Im¥RS, ©A; HysAAT A@-IEIAA%OMQ were
CAC-Lys- CONH2- 3' ., The 15-ner ssDNA probes were

%ﬁ%egﬁféal‘éﬁ‘a pdr i Pir &8 bYF2 30tHPEEIasCatsiiE 3§ERA to a

wrﬁ&ﬁﬁ&%ﬁendbﬁsgbm@/mn AP Onath ailgesgend rﬁtrhcpﬂnlofby the
1 prol e/l. Probe No. was a 15-mer ssDNA probe

igiPed Ofo IgH20 Corﬁﬂir‘é‘tle Y2 cabptlenttiitiipngovarq sorepared in

auebegti decsearmmnt, (9ftt Be 1 Lrand of the 50-ner
wi | d-type tar get SNA SEQ I%&el%ee@l 38 WD 2004/ 100636

PCT/ IPB@®©3/®066214 wIhe ai ﬂécmeonaH’NPt ypobbe helegrighedwase be
t o that

PRRPRI D oL RRE Tt oF S Sha S REL 98 Rl D 8e ene

N@iﬂ)sﬁmsld 5f ’CM@5Q3¢I@JCA@A1¢@\Y§§A@$¢§I€’C5 DRAOKHBEDIOLD ANO: 1),

%@élblaaphg.nge i%@'\'éc%oggskg%ﬁé C% L0, §P&“F1}'ﬂat°t§1§e° 380, 207

t was o & SAme Ui rect]ona
pla%ﬁ t @hehadimsfcttibpaghge oft rerl probdewds Dposite or

o PR S g, e
15 wéfrhearﬂaqaamabl ébrs&bhbe pRobel (SEQ ID NO:12) was: S5'-H-
CAC CRA AGA TGA TAT-Lys—-CONH;-3'.

Probe No. 2 was a 15-mer PNA probe identical in sequence
to Probe No. 1, but was of the same directionality, or
parallel to that of the sense strand in the dsDNA target.

The sequence for Probe No. 2 (SEQ ID NO:13) was: 5'-H-
TAT AGT AGA AAC CAC-Lys—-CONHz-3'.

The 15-mer ssDNA probes were synthesized and purified by

HPLC as above. SsDNA probes were dissolved in ddH;0 at a

concentration of 1 pmole/pl.
Probe No. 3 was a 15-mer ssDNA probe designed to be
completely complementary to a 15 nucleotide segment of the

sense strand of the 50-mer wild-type target DNA (SEQ ID NO:5).
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identical to Probe No. 3, except it had an attached
fluorescein noiety at the 5 position. The sequence

wo evo4PoBbe No. 5 (SEQ I D NO 16) was: 5'-Flu- QAC/Br®3/005624

AGA TGA CAG 3'. 15 Probe No. 6 was a 15-ner parall el
@hd)ﬂ&#Hdﬂﬂbdad&ﬂyiealtthpEbbbew&b.oﬂpo@%@@D&riénﬁiﬂhrallel
%ttacggfluoresc |et at the 5' position.
e Bt P&n&Bef BT %/%%dalr@ef\flo 17) was:
- FiMre GAGuAGTe AGéY @@k@A(&oS 3 2QEBr obendp14)’ was: a 5'-cac

r p with an attached fluorescein
&?ﬁ% ¢ PR 680

p%3| tion, designed to be conpletely

conrplmm aNy.t o1 awhd na;cljemmede segnENtp rfbet h@deﬁ@i@ﬁ in
strand of the 50-ner wil g% e target DNA (SEQ
® e HioPEcPonal i P aﬁheprBBesaﬁe sbﬁ%%ﬂ@ahty'

&f pmtallpauabcbethatziiaﬂ @hehabnoé §HearsEnse tkr aftA ndhRt.
targ%gl The se ce for Probe No 7 (SE ID NO 18) ,
Fregee RegoerdR -TAT-(8EQ PPolR: N, '®Sims % ~GAC

AGE maGAS S BAA pcm@eydesi gned to be conpletely
conpl erér;t%nt ar to%a 15 nucl _e[otl de segnent of the
f

sensé& - reanH of ?he"®0- fer ‘Wi PGt HRRTGt S BNAS § @Eb probe

idemNQch)l. TBee diropeti @pal i By obxtber probe ma$ an attached
%2 arallel to that of the sense strand in the
ur"d%tsce%ﬁemgéah%n%% 6 Spr BBRI NP2 8 (SEQ I D NO: 19)

was: The CAGuehld AGA PEATAL- 35. (Sp Rroh@:Ngy 9aand 51-rF1u-
Probe No. 10 were 15-ner nut ant ssDNA 39 V\D

P04/ 1606362 PCTFR BZ0W31°005624 probes identical in

sequenedet GoM lad-vape Arhe rNpar8116xcepbna f §Fose Oftentical
base tation (underl [ ned) The sequence for Probe No.
%@ D'NO D0)SKeePt 5t BAE 2BaRTAGANTEATFATTSsCely moiety

a}ha;rﬁaewe@)@glt%nPr obe No. 10 (SEQ ID NO 21) was:
5'-CAC CAA ACA TGA TAT-3'. It is well_ known_ that ssDNA
strand$ SPIRFREDY bAsdrdsglenct FRERIIIR Moohfy was: S5'-Flu-

esPNacas Dsaduphexesa@sra Wat son-Crick pairing basis
when reacted with either antiparallel or 10 par al | el
synt F&SPEed Ss PNAET rande 8T r 5ThHA evprdicat Utigh i attached

fluorescein moiety at the 5’ position, designed to be
completely complementary to a 15 nucleotide segment of the
sense strand of the 50-mer wild-type target DNA (SEQ ID NO:1).
The directionality of the probe was opposite or antiparallel
to that of the sense strand in the target.

The sequence for Probe Ng. 7 (SEQ ID NO:18) was: 5'-Flu-
CAC CAA AGA TGA TAT-3'.

Probe No. 8 was a 15-mer ssDNA probe designed to be
completely complementary to a 15 nucleotide segment of the
sense strand of the 50-mer wild-type target DNA (SEQ ID NO:1).
The directionality of the probe was antiparallel to that of
the sense strand in the target.

The sequence for Probe No. 8 (SEQ ID NO:19) was: 5'-CAC
CAA AGA TGA TAT-3'.

Probe No. 9 and Prdbe No. 10 were 15-mer mutant ssDNA
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have previously shown that such ssPNA: ssDNA conpl exes
containing perfectly matched sequences can reliably be

wale@uitmgeé shed from ssPNA: ssDNA conpl exes cont BCTIBRG0XN05624

1 bp msmatch when assayed in the presence of the DNA
prdtes al dnaricals .ﬁd%@qhex{&éﬂt&Cuha.Lfd—Ely@Qe@rolgé‘gﬁc@e 8 ORexcept
gSA) and  t hat tE orde sserrbly of the PNA

t dhd5adag s YRR FH¥hn un‘g@&llf‘ﬁ@ bnits ability to
SpeCI']fhecaddqylebchd farssbhve ey .get . (d2anpl Rol20 £ OFREr €S ~cac

%{)ZF % CIT ncy of or mat i on of dsDNA dupl exes when
d f r’rrﬁf‘gn SsSDNA target sequences are reacted

w. th 2 \A&tq.ﬁ@ﬁc@r E6K maRl feentar ysedtiaicabh ¢l wss DNA
(g’f(f of. Wi th_ honol o ous that is to say identical
el“PAs PR pfebes’ATPhe hybri di zation reaction

m xt urtes igi vi.egl r R0 thet dafsdnal | yekipde£d I Rifed base
1A, each cont al ned the follown m xture: 2 pnol es of
BRngfl

ROKFrFal Y fitfesserss BBEsxen5om. 5 Hagmm-Crick

patl HOP Mdsafs YQXOnl kBadcdd nalitipl Wnal 4Qhcidhai1e1  or
reaCtl n mxtures were i ncubated at roomtenperat ure

e ek Giynhesshaeds Sspliacetr3iid & ofret L Lwmesetere - We

havadi ptediyadly ashaigonthon | 3sek be3bkRNayimth @ complexes
wavel ength of 488 nmand nonitored for fluorescent

M SO THRELISCEAY t PA5FDD f PRBIRRIENCceCAs Frldkdy  be

ass e fdanichie@n ﬂfou\/\/ayghﬂﬂ:gisml\@orc&@lréxe%ar%rﬁ:aé@ﬁh}ézeéj 1 bp
In Figs. 1B and 1C, the hybridi zation reaction

i Raires "hEROPT Sa¥eh Jdbﬁth& REESERES fof IO RYA 2npeprektor,

bySsDNAIo 1leaiig et , PRod®)| esgehed’ ok L@Z%SC%%@ kabhel efe order
ssDNA probe, 10 mM 40 V‘D 004/ 10063

PETIIIV0Y 065608 PR i<tnaee DR 7. Slonidfd cEnfVbERTRY on its

,—mﬂﬂgacttbons;s@ethc%alger@md ngubgdmeh akak9OM  Example 1
tenperature (21C) for 30 mnutes or 90 m nutes.

F@Fﬂ’%‘?ﬁsr}gt@%cﬁﬁg’c?lcﬁ?cyea‘bﬁn S e oRas Tl S | dR}exes when

AUBI L2y Ve t Rutdht agdi B2 de Mddt alle AIORR S Uvd aS8Icted with
beam havi nq{ 5 a wavel ength of 488 nm and nonitored for

Y EBRNta T e k@A o luocTfiPerobes  or with

hBhENSI dUES tAQEULE el afaia 1WRYieh BRYt Par Hf1325 sBBkAt PRobes .
em ssi on wave| ength for fluorescein. The intensity of

f | uoréxcehvbeifizdtdRrnasastorredizsuacs ufdving sise to the

wavel QEQEBtEQ’Ee&aQ'ﬂ S@iggﬂ el@na@ﬁéﬁd coHt\hen the ss8PNbwing
Pr obe No. was reacte the 50-mer wld-ty

BEREE &t ra%dplé‘?lGSE(?ﬁ G%As t@#gwtt h2t B@O%S nef I8ona probe,
0.5 x TBE and 500 nM of YOYO-1 in a final volume of 40pl. The
reaction mixtures were incubated at room temperature (21°C)
for 5 minutes, placed into a quartz cuvette, irradiated with
an argon 1ion laser beam having a wavelength of 488 nm and
monitored for fluorescent emission. The intensity of
fluorescence was plotted as a function of wavelength for each
sample analyzed.

In Figs. 1B and 1C, the hybridization reaction mixtures

(40pl) each contained the following: 2 pmoles of ssDNA
target, 2 pmoles of 5’'-fluorescein labeled ssDNA probe, 10 mM
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mut ant sense strand of SEQID NO 7 in the presence of
YOYO- 1, antiparallel conplenentary ssDNA: ssDNA

waolxpktanwssc were formed (Fig. 1A). The fl uor esceeit/1B2003/005624

intensity emtted by the 1 bp T-G 15 m smat ched
anispeChl e Toyplanent any mhipl.ex mheenscst bANH ffures were
SEQID NO 7 + Probe No. 3) was 56% | ower than that
OPEAPHERF bt tupempehIeRamaFurat clfddChntfiogar3 | minutes or 90
ﬁ@ﬂ@t@mntwmm e stdand Q
Probe No. 3). gn ?ﬁéﬁgg%ﬁoﬁl Préo ﬁ%l.;np?gv\géprgp? g into a
APeRtE e s0-teer irzadimte twisd ant asewseicst rlaiﬁd!robeﬁEQlav1ng
50N Bt ot SBRCE, Phuo e 614 .cleney o
gar al I'el C'ﬂ: ng)l%ogclgggs,leﬂgs,§n D%Qeg figp fﬁ%rljﬁ%tcgo% emlssmn
he ymasd pene £ L edreas qond éfnftle@ﬁehcys obccantecpaaﬁal & eWavelength
69”@2%“”9%” S Gupl rngitlo ) .
Thi s resul t &/gg %ﬁ% unal%ggt?lpg?‘éd @#ﬁl&%%e”ﬁ
PEteRsHu cHed lparafbtent rorsiségougadupl ex-dorased Waentlon of
t,he FE@{ nd of SEQ ID NO 7 was
reae(E:JtJE_)ée)n W tfﬁﬂ{l%g% %ﬁeﬁ%é%é%%és in the presence of
YOYO-WherprotRicesP¥r  Prajor déceni eMsséwémtteiisitme 50-mer
i, 5 n enit he.pgrfect!ly,
P 1B horeT goid dap e T g LAY St i By 1 Yo-mer
Bahpihiessewrmpratyiang QécﬁEQOID(ENO S"SDNAttIm geksphus 600Y0YO-1,
X L exhi o S ce
B T
ﬂﬁegpelz‘fs)ectlishqmﬁloiwéscaupl exesngifyy.emiAredThe tkevel bp T-G

G oL EReAe S Lol i TR EN, BB P or
PEX/ IBANDI) 005824he ¥o eal erwatShérﬁ st hatveprmb.me:@abyobtalned by

\Q/’\{g%/(e e%%étcg{lglbség\%ggg l]th-hl 16 ss%l\l%gﬁﬁfémerf@a%in ro g(sense
psraygi ¢l SESf TYONO:b' & BmkssiNon giofile in the

pr eseﬁf?&l O%héS%A SPJ_Y%(A}I\IIO I ‘l'\lé.é aESQcP'\éA v?:Lchﬁjl e 50-mer

formati on between a ss eandaco | enent a

- pase-seRpiercE Semsan samanpapal ISED IQsD&IAStamgtehe presence of

QGQ&Bfn %SDQI@E%Q} fggefa%\%%ﬁl lcakoggf ousqugBﬁg ssDNA

|napara si'mil'ar efficac
dhpbex difbfrmpentn atvbon dydiywedh @ewéectthynrraihcehe@tffluency of

1 tch
GATELELER A0 LgRE ORI ol SR LSTLERC IR (.
Was.a fobs hoewlldgows baselphely uﬂ'&re:ncnwpaeatl vehe 1 bp A-G

%Egﬁgﬁgﬂgy ﬁgréﬂﬁélpﬁl%kh%boﬁS”BhSTEQt%o¥med when the 50-mer
mutant antisense strand of SEQ ID NO:7 was reacted with the
ssDNA Probe No. 3 in the presence of YOYO-1, produced a
fluorescent emission intensity that was 56% lower than that
emitted by the perfectly parallel homologous duplex (Fig. 1A).
Control samples comprising each 50-mer ssDNA target plus 500
nM YOYO-1 exhibited levels of fluorescence which ranged from
91% to 92% lower than that observed with the perfectly matched
duplexes (Fig. 1A). The level of fluorescence emitted by the
15-mer ssDNA Probe No. 3 plus 500 nM YOYO-1 was slightly
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and paral l el honol ogous dsDNA dupl ex formation was
further exam ned using ssDNA targets and ssDNA-F

w@e@basoesdsh t he absence 15 of conpl ex pronoti NPBCHIEA03005624

such as YOYO | or cations. Wen the ssDNA-F Probe No.
Srews:d nendat eflaf 0prd@ueddubes vioroIli si1chdfferrat aom in
erature with the 50-ner w | d- tg pe sense strand of
%E%?Dﬁeﬁcﬁés ef“ﬁ%smso‘fﬁ‘ﬁlleagt@orrﬁ 8REREYrywith the ssDNA
eantgear alrelprspoNAsS iNAcE1dupl @586-1es eed DS dBsh MSHOFile in
0 effici entl)é(w?resultl ng in a 53%reduction in

UGHESEERE Cen?$H%on conpared to that enmitted by

Pr obercd@-15 frakonet 4 @ DNAL B)ompB¥xC@BLhatlon between a ssDNA
ant |épar al l el conplenentary ssDNA: ssDNA-F conpl exes

PHRRE cant aPn &P RIBUBPLGTYS RRE AR EAUERERS é stahn@nbfparallel

SHQA BNQef, + ol?r oRewhen 3) sWBKE LBSSe SidP! £n &S dAT base
in only 25 a 40% decrease in fluorescent eni ssion

Y d 102t Ratal ksl tsdiPpfaprebe WNEh 5iaine affiraqy, to

S0LdW niitfrdreeubati O béhhden HRrrlan gl fngkclﬁ@@o&&%#%es and
SSDNA: ssDNA- F conpl exes were forned when the ss

Bt MBLLeSTMAE RehcPRdMiWiA The 50 FBf WRFAL1SDH Ryprlogous

asthp1eanRse sheando®imiSRRtCR Mek 52 MonMHdMol BEoRI- BBEe pair.
mut ant anti sense strand of SEQ ID NO_ 7, generating

f 1 uorgSc &PaEAL §¥¢ oRT FhEanGH 1¥s atl'ﬂ‘&paﬁ@}éekAoygra}ﬁbementary

S0 baveL1el I GSREELEME VdsbRAN dhpatx eFot-tgdi BY s8N rurther
Probe No. 5 alone after a 30 minute incubation (Fig.

PEMInR USHRE FePMatiaRTess 850 pes A BHORSFogBushe absence

&8 DN orcephexgsnt 8 then abserserof 0AZMBons. When
2004/ 100636 PCT/ 1 B2003/ 005624 a_pronoting agent was

FfeRei fcpatedasThECUBRERE | FRhatQ onimEiskedm Tris

Sh gl saeMrbbRd teh@ar-penfecthyn mheheth n@liplﬁn?(leﬁ-@@)@ lsense
bp m smat ched dupl exes in ~, he absence of conple

BEEARS | Rf agif s, LasN ot asthfr alfRtsenasti Akt eeeewwtary

a“;nwma\i@@l VBN D! SRR randqs wfés as ,fhe Pregphed  very
and nal i ng agent (conmpare Figs. 1A and 1B). This

%fslcflfﬁél dse TeHHleih éﬁtlfpar5a3|’l evfe%etw alfe| fluorescent

SDd £ 85 - coﬁleaeeal ¥ol @88t @h&@{é&“ @sﬁt POSLDGNEED alone (Fig.
&grfectl mat ched and 1 bp mi smatched DNA conpl exes

k- obdit Vet a FHr RIS IRNBIBYSEESRETNA $ODNA: SSDNA-F

tahgeixMas Hasedohpamaien ALAMtiPafidae@kh (sense strand of
conpl ementary ssDNA target was used to produce the

SEPND @QEMA"’FPé@%l@(eS‘S)( mieg e lggy stable, resulting in only

a 40% decrease in fluorescent emission compared to that
emitted by Probe No. 5 alone after a 30 minute incubation
(Fig. 1B).

Parallel homologous ssDNA:ssDNA-F complexes were formed
when the ssDNA Probe No. 5 was reaeted with the 50-mer wild-
type antisense strand of SEQ ID NO:5 or with the 50-~mer mutant
antisense strand of SEQ ID NO:7, generating fluorescent
emission intensities that were 44% and 37% lower,
respectively, than that emitted by ssDNA Probe No. 5 alone
after a 30 minute incubation (Fig. 1B). The avid formation of

parallel homologous ssDNA:ssDNA-F complexes in the absence of
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After a 90 m nute incubation, Watson-Crick
antiparallel dsDNA ssDNA-F conpl exes consi sting of

we@eooftaatoBy conpl enmentary 15 sequences (sense BCT/EBRA03xf05624

SEQ ID NO5 + Probe No. 5) or 1 bp T-G m snat ched

seq@enmesllégensgeﬁft r ands of SRR INO 7uriaer1Qﬁ§>at@a 5) The
EFOdu 390/ and 30% decrease,, respectively

tlr dUCHi B ESIBR™] ARSI yPrisar dcFoFio PeREPOCLy matched
éuptéess b)ﬁndeDb@pl\bxnlﬁnaicﬂié@ (Fhgledds . iRenBikaklb¥ence of
gara | el )l,ogous 20 ssDNA: ssDNA- F conpl exes

+f F PG L8 i o SPELPF I EFATH e PSghat observed

whemlt evSDYtOf—ll nesbatg@scas dafdt hsféf%t:lsoéls CriK promoter and
ant| ralle | exes. The f| uorescent

P e ehst Y eas?’etn S%ﬁ@??%c?’r‘%ﬁ paralanél Bonmol EGdaiswamprs case
tant |b@enseaxsiupamdwé1 SEQdl NA19et Rnghexle. D119 1ess

A-G t ched par al | el honol ogous_ dupl ex
A ePr e Lol T VEER GEBF Fr o Mot By et ched
3086 abtipPoRed OMES , obeSPRLd | Medy, a bhasiidmt hembidLehPYssona
DWProbe No I‘F‘%@alo e after a 90 mnute incubation
ERFee

165 AR (FP@RafPSh 8P PREDRYMIALIST SREPBPRERFREbISSDNA

taege BOwiO M QYOLS PaSAfcd NeHNesdminalskelads DM mplexes (Fig.
?ggl exes i s unknown at this tinme. Neverthel ess,

bgnition and binding of parallel honologous ssDNA

SeqUEAERs: O£ CO0 I Adnhte ai SO GWIL it sehi-ehicrl bavedarallel
th%@l scrjm nat| oiﬁbetween perfectly mat ched

THINA Ec GIPPPERESS aRtn s s % it isfifisgtay 1 cpprépmentary

Bpq3éon ¢ s NateeB e bar&H@S@f pecal drelndhemal egeds No. 5) or 1 bp
1 43 WD 2004/ 100636

I t he
%Cgp %%ﬁfﬁ@sé?ﬂue]ﬂ?%ﬁaf TS EargnChoiBRoGBUSC bhsk Probe

pair.s) EX}&f@dhﬁ:eZi | & Boanpied 13o0thedd mmskabl &spectively, in
Lfl Ci enc fﬁral I el 5 honpol ogous ssDNA: ss[%NA
G5 T ot 68 HRHAar GV, T Ehat emitted by

presente. of A eplrey. pn@mptlﬁgm@mly&ugaxamx@&ﬂologous
and in the absence of any conplex pronoting agent. The

P ey I Faﬁa’mﬁﬂﬁa%g%fflktlﬁ@%ml 6§B8s LBHESesOf nSEHeLlity

patat | edo dsNALAUPl exesinHat46h asst Al | AWeeag¥tdOn-crick
di scrim nat| on between Berf ectly honol ogous base

eREIRAMAS SAnd SSPUY @SPYP-Rontio8§ea8e8 equencEre t hgluorescent

@ﬁﬂémmdasa 1f<mo nd sngdetbcrilhesRrpanall ehoReMeQePUSquplex
.msmatches were al so clearly recogni zabl e as

FCHSS 5&8ed oh %\QS@]N@PCW Bo#pt effentodr pnd a 1 bp A-G

mlsmatched parallel homologous duplex (antisense strand of SEQ
ID NO:7 + Probe No. 5) were 40% and 25% lower, respectively,
than that emitted by ssDNA Probe No. 5 alone after a 90 minute
incubation (Fig. 1C).

The mechanism of ©recognition and binding of the
homologous bases in the parallel dsDNA duplexes is unknown at
this time. Nevertheless, recognition and binding of parallel
homologous ssDNA sequences occurred in a configuration which
allowed the discrimination between perfectly matched
ssDNA:ssDNA complexes and those containing a 1 bp or 2 bp

mismatch. In these parallel homologous complexes, the 1 bp
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recognition and binding rules. Exanple 2 exam nes the
15 recognition and binding efficiency of parall el

wheomliageas dsDNA dupl exes that contain A-T OPCTAE2003/005624

base pairings, to determ ne whether these
MassorehCviack acoopt iesmesitcyonspBh b e NGsir appear as

m smat ches in a parallel honol ogous binding reaction.
20 Each hybridi zation reaction m xture (40l) contai ned
ExampXeold owi ng: 2 pnol es of ssDNA target, 2 pnol es of

Ss rgbe 0.5 x E and 500 nM of _YOYO- 1. The
re%rgn%ﬁﬁgg?ﬁ?egl’wegge i h abdeat e F o spePat parallel
(@i€)odcars FsMVALELEBNA pli@shsk fdtn@tdogUabbZdeM¥eitfated both

lrrggi ated with a argon #{%E | aser beam 25 having a

wavel engt RSBt 88" nth SRTPHhHi PEPRAEG FISTEr edtdntas YOYO-1
and sdinonthd hebssheasidty &by f lcbapesgenaemsdsngl aided .as The
a funj&t.i on ofdvva%el(f_ngth for each sanpl e anal yzed. |
TP e s DRAC Pr U Y. 95 (wiFPR aBMRbEE U SonPBARY wis the
pefcilad W dspNde BOpDEted | dabypeuant | sansecstrandonf easy
gE I D, 3(%,NC15 or with the 50-nmer nutant anti sense

ﬁ%ﬁfd“ 3D PRI RSP ST SCheY pheRRiREP ISt PRepOSgduences and

patsllall HambegosSse SN S IMA dupkexesdWer e 9 feshatch.

Fig. 2A).. The fluarescent. intepsity emtted by the 1
ﬁ%e% TP P DAt Pol HomBt Biiiedupisse also clearly
tandgraiensa esheandsmd t $RQ HAsNO 40 wat¥aberid4st WOnplementary
2004/ 100636 PCT/1B2003/ 005624 No. 3) was 72% | owner
FREER Ao b PR N B e Haffect | yE*3Le | ¢ examines  the

hesddoigas: dapd exoilnthigseasei stdriyd efF SRRA1RNO Rotologous
Pr obe go 32§ %’Fi g ZA%@’l This dramatic_decrease in .

70T eSUBREXRT $8R6N WPAHE ATkl P&l HidnmoPegpudaddpres. to
Sec eOMAi N e thelr bpnésd, wakEeAIL YL SU0ges) Bshd@lryt NSairings
Wat son- Crick, A-T bi nding was hi nder.ed b%éﬁt he spati al

ARRFHT  cHar giL SRagiSGur A o | MFeddedn PRBOACENY T Pinding
basesimhen part of parallel honol ogous strands

attenpting to achieve stable duplex. Control sanples
conpriagmqgddigether sedMA aramgjetture ghOslbooomttined the

?‘S)Y%xﬂi i b %ﬁgiégV&tﬁsh Al EHQ&SEE:@ ed&’!\%}sf%ft %gﬁﬁﬁ%robe,

rom96%to 97% | ower an that "o
PebfsclBy mrdchEl dlplbé&x&9YQFlg. ZAp. r¥hetievehipfures were

LSS0 S8, ST B E A5 Rt ST B o M 3 prace
prooluc ethdnezYNette, irradiated with an argon ion laser beam
having a wavelength of 488 nm and monitored for fluorescent
emission. The intensity of fluorescence was plotted as a
function of wavelength for each sample analyzed.

When the ssDNA Probe No. 3 (with a 53% GC content) was
reacted with the 50-mer wild-type antisense strand of SEQ ID
NO:5 or with the 50-mer mutant antisense strand of SEQ ID
NO:10 in the presence of YOYO-1l, ©parallel homologous
ssDNA:ssDNA duplexes were formed (Fig. 23A). The fluorescent
intensity emitted by the 1 bp A-T mismatched parallel
homologous duplex (antisense strand of SEQ ID NO:10 + Probe
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15 al one. The shift in fluorescent em ssion wavel ength
observed wth the ssDNA targets and probe is typica

W@R0oYDM®3d' s emnission profile in the presencePGI/1B2003/005624

ssDNA. Paral | el honol ogous ssDNA: ssDNA dupl exes were - -
b 5030 orweed 7henotvbe Eﬂramertmitldobwtfneaﬂtbgenﬁ@E perfectly
gontent

of, SEQ ID NO,1 .20 (w,th a 33% GC was
SR PR o Reehi TR e A ERARB OB LN B chEdu 1 HO:5 +
Phebarutdant §3DNAFEgobe8A%b 9 anrhiko, dmamatb@ paESENGR  in
YOYO- 1. (Fi The orescent i sitjes
BlR Rty e BhnG B SHE cREAepAT Rl | BIR R SyoLplex
dmaaglln(gam | Sebpe st artctxafng?‘eEQdél@gN@ltfédrtﬁbeble:HEO Watson-
nd, t p 25 C G m snmat che arall e onol ogous
AT (BTG 455 P o Gy | BCERE Ly GBUAG, charge
d%)fmdtﬁa% ambc%%f Io:;tverthe rzlesraelat Lweblbisebhafhdémlabart of
obt ai.n erfect par a orol ogous dupl ex
N S0p aEThr SEGAEB. NoF TSI EBhe o, SCBIO(E: grEable
&@lexThe @mﬁncg.urs&tm;ﬂlésogzotnbellsﬂlﬁ@r agdn PQO-bﬁ&EblssérgNﬁocarget
p ogou U xes was unfavorable for _
9@‘% §58 %Jc 9@% ﬁ%%&’%% LBt Rg, TéQnesicrgepn which
Eanﬂm easaﬁu 96sf ldwor eszeemolwem SHa0Nn trgt ca]§>saﬁv@a Oalih the
tc tro es consi sting of the 50-nmer
%%f\%&t Ar g2 55hGE (%lpﬁT nE?OY(()-Figor éé?:h of thé 15-e¥et of
S&M%f Jufcolaes efil tse S0Py ntMeYQlmebh r33sbREUbt &k |Imol ey%lsus 500
0 scence.t re s |g t reater
Foodr TR IEPoT} o605 SosaEr i ik THHEEd Ry YOYO-1
YO 1 aJl’hH]%l‘(JE]tgJ.|n|2B%Luoiﬁb@dﬁ@i’@r@nlsisﬁ%mﬂbeélﬂéﬁgﬂg observed
i aralle onp ous ds exes
‘f’%‘%ﬁe%ﬁ %@Pgr &8EARES ofa“?OYE)g‘i be &&op?y%lgal of YOYO-1's
€0 $ ighir rptrloamléhaﬁ tite Wifeavacabbe $omni ndi ng bet ween
5 Wat son- | ementary base pairs, resultin

such PafadtE %eEOIa% I G SOHAC SRPHR a5 e §’ﬁﬁ?cﬁg§° formed

Weerall ehked o-teen\viiSage ypew ditseahebestirtAnki b NGEQ 1D NO:1
ence whet her occurring as part of a hairpin or
TEHED o r s ConpIE N sy agﬁsﬁgm% SRR FihdabeRe SSDNA

rpshOMN@S gl h&ﬂ@a&mesmttaﬁeessbny beowsieye 4 hehd 10, in
stability of the ideal i ndi_ng confdgfratlon under

BT A TG ARG HOTPTL qus%éxpeﬁ% HrHe SERRYT hgtensities

shiengd byfcHage b@ﬁlGr—S: HR Sk eaHR Olpa AWt heABL 8§ous duplex
nucl eati on sites, ions and other factors

Wil
rﬁ%%lsffbs@aﬁtﬁ@n&nOtfhéEQtFBnEPs t6 %E%‘?ee\}%%o%duw the 1 bp

C-G mismatched parallel homologous duplex (antisense strand of
SEQ ID NO:1 + Probe No. 10) were 67% and ©66% lower,
respectively, than that obtained by the perfectly parallel
homologous duplex (antisense strand of SEQ ID NO:1 + Probe No.
8) (Fig. 2B). The configuration of the interacting bases in
the parallel homologous duplexes was unfavorable for Watson-
Crick complementary G-C binding, resulting in a decrease in
fluorescent emission indicative of a 1 bp mismatch. Control
samples consisting of the 50~mer ssDNA target plus 500 nM
YOYO-1 or each of the 15-mer ssDNA probes plus 500 nM YOYO-1

resulted in levels of fluorescence that were slightly greater
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15 Exanpl e 3 This exanpl e exam nes the efficiency of
anti parallel honol ogous ssDNA: ssDNA dupl ex formation

wo aoilidteas ed by YOYO-1 or by nonoval ent cati oPGT/IE2003/005624

The hybri di zati on reactions, giving rise to the data
thhosthat ee-dduckigby 3foy@ach 1eaat arngd dthe, fol | owi ng

m Xt uf.e: nol of SSDNA target, 2 pnoles of ssDNA
pr obe?h%]?%tzoipeTBEe&ﬁnd %%@rﬁﬁltb? YOR®FS | R2&T§ i nah parallel
vohobheg@fs 48 DNAThRupleaels, OForfibdt heshwepeekBgEDAL £dyoyo-1,
at rQomten;Tp.erat re (%%C')’ for 5 25 m. nutes, placed
B"a® qiArt It iWe e FhRFr A8 BREE WAH Carf O raPdsAipgnbetween
Waseon-beamihavionglanveyet €Nt eof p488s PM@ai1ting in  such
nitored for fluorescent em.ssion, The intensity of
Efqﬁ%?}é%%e&}ﬁpe@rﬁlggi %?1 FRIEE Pt B8 BESBEFEhRR- on of
wavel eagtdre f dreceach sanpheagoal ¥gpd.midhak@nEk9. 18B, binding
the hybridization reaction, mxtures (40l) each o
EOREET et t HE O onwiOFG 1Rl 8% oP2Es DN t af gebaippin  or
podt st fnd ' cohbblekessri dad abehed s s BNAR 0 eat@dMVbtion as
Tris-HC1, H 7.5 and 50 mM NaCl. The reaction .
Fi%0 BPes” RTESTGRA Bt d® ACTHESM FoApSFAPLE By 226) thorideal

Bandbug lcengifsrafidd Manbangidithe46 MOZAQA 180686 1t is
PCT/ | BZ%O%/ OgSSétAf from1l mnute to 60 m nutes.
BEPPOWhg TPACUDEAGRY sahptrath wefe PifceBai At o Wpstream or
quan$Zradn edt enudld=adioat @d ekl NmaBa@r 96As LAA bBBEF factors
gﬁggwgavi ng,a wavel ength of 488 nm and nonitored for

r

ort PERFLBF oM e HCBREFt o AChiavsy bspdhng -
em ssion 5 was plotted as a function of wavel ength for
ach sanple analyzed. Incubation of ssDNA Probe No. 4
?Iﬂpf‘hgyw- mer wil d-type antisense strand of SEQ ID

NO 5 Titid hexBhpseNCkfin¥YCGhe IBFHLLEHN of antiparallel
gnti arall el honol oggus SSDNA: ssDNA conmpl ex 10

BPABRIUI ('R : SAPNA pAfERbERhE e R tdfory desddytated by YOYO-1
ant bpafadwellenfoprt 0gosis conpl ex formation was only
65% t hat of conventjonal antiparallel conplenentar

dsDNATHor REPFOR {1 orffar 8SRPHRONVA JaRERBArise to the data

i ELOgREdian i&ﬂ(i"ig!.n@iAUg c8knapbhpaild elhdh e 8gOHS mixture:
sDNA sequences did occur, facilitated by YOYO 1. This
?eBE}P%eSiSO%?%Tp"raé%g@ty En&RCiLEPpat e8SPRr PRRP SO ®, S x TBE

aRb1 PaG ak &l s YOYO-1 in a final volume of 40pl. The reaction
mixtures were incubated at room temperature (21°C) for 5
minutes, placed into a quartz cuvette, irradiated with an
argon ion laser beam having a wavelength of 488 nm and
monitored for fluorescent emission. The intensity of
fluorescent emission was plotted as a function of wavelength
for each sample analyzed.

In Fig. 3B, the hybridization reaction mixtures (40ul)
each contained the following: 2 pmoles of ssDNA target, 2
pmoles of 5’-fluorescein labeled ssDNA probe, 10 mM Tris-HCI,

pH 7.5, and 50 mM NaCl. The reaction mixtures were incubated

at room temperature (21°C) for various lengths of time ranging
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honol ogous ssDNA: ssDNA conpl exes conprising w | d-type
sequences were clearly distinguished fromthose

w@eowpnosBeag 1 bp or 2 bp m smatches. The fl uoPEFTE2003/005624

intensities emtted by the 1 bp A-G m snatched DNA
tmrrpl exm{auntd se«sms(e:o ?_tnﬁ.ﬁﬁﬂe@f hSaEQ%)%&wiﬂ% NEh Auga Y QD€ samples
-T nmi smat che co
anet |%Iear‘1%e thI}tacﬁoa of UBEF | BT E + lﬁ@ggaﬁﬁd Aythagg argon
i&malas@nseeumlwgwihdnhlﬁa&ﬁ&bﬁ@ﬁﬁ dNA gBomRl 8%Xd monitored for
nti sense strand of SE Q I.LD,NO 8 + Pro?i No. 4) were
we afdf 196  ower PE ﬁé‘%ﬁ@étWeP? Haﬁeft‘?ffdtt emission
Malpﬂedtbgl tdre perfaciciamt i par aldvelled§thonmi:00@H8h sample
Iex (antisense strand of SEQ ID NO 5+ Probe No.
ni? " 3A). As the degree of honol ogy between the

pr ObE[noaﬂbdtliaﬁg@f sanreasede tbe 4 evialh ehef byohescpita-type
em ssi on ecrease Control sanp] es_conprising each

Y- HESEs N 2 Car Yot SBRuL D508 oM YoOVERS E¥RFBRERJOE YOYO-1

t@aﬂhfedof il uciiesigenee 130 Whceb1bgeged Esom 8890N0 WHplex
Jéovver than that opserved with the erfectly matched

(€EPg. 38p) . FhERPWfeIths efEiGdPRSR e eantiparallel

ﬁﬁﬁdld@$u&chﬂﬁlé§ R3S BNAWEE 0bg1 594 tBla¥S 0808onvWMtional
Y Y,Ol sI| g iﬁgreater t han_t hat produced by |
Heaneot Tpar afp A h%‘h‘ﬁl“a(ﬁjtﬂﬁ’s COIRRTES BryAs - 1A

mctrptmx, f @éaa@mmdt@Samem:ZrQﬁ%ﬂOQﬁB@parallel homologous
PCT/1 B2003/ 005624 further. exam ned_usin
TEPGL e R CEE DN P dbe oot htatsf the P{QsénceT%ﬂ‘ﬁi result
wds e neanpife to@ ynMubagt i cAfd€d .15 M mutes rmete] nCHQ@ipﬁhllel
of ssDNA-F Probe No. 6 wth the 50-nmer wild-ty

RS RGE st SERNR PSR | FRRE L5Xes th@OBPéééh%% ofwsbi type

ﬂéﬂ;&ge’s eadel |d1%ra&|l|ye|d1|?sﬁﬂﬁb@9§’ﬂr§i SEEMNA: SsdDNA-Fomprising 1
| exes were fornmed, as indicated by the 34%

et &H AiFTabrestenddcobdapretceronpired itdet hapitted by

e t 1 egp by-&r ebonNohell Avan@oubigx 3IBheiddiese strand of SEQ
efficiency of antiparallel honpl ogous conpl ex

FBrNet 7 oh” RAePe 689 t hat Blfe aht PRakal | B sRahphete?iirgomplex

¢ foh JOr Bt dren 49 kebl ow nGoas 15 mdawke Ndcubali @Ad the
(data not shown). contrast, anti araIIeI

R BYIS s’%mr@mcﬁeéoﬁﬂﬁeﬁ@@tﬁét (apbhtenifestapd of

big ATO m@rgatch PG:@BE' seNses st apd ofssSEQdD MH7 71%  1lower,
Probe No. 6), C-T msmatch (antisense strand of

SERPE T Y6 thptloﬁélamo obgpingd 1 byy the TPREEREE cANtiParallel
handispnse &dnaret 1onefi sSEG:| PtNehd 0ot BEQDEDN®0:6) .+ Probe

and a consecutive 2 bp
No. 4) (Fig. 3A). As the degree of homology between the probe

and  target decreased, the level of fluorescent emission
decreased. Control samples comprising each 50-mer ssDNA
target plus 500 nM YOYO-1 exhibited levels of fluorescence
which rangéd from 88% to 90% lower than that observed with the
perfectly matched complexes (Fig. 3A). The level of
fluorescence emitted by the 15-mer ssDNA Probe No. 4 plus 500
nM YOYO-1 was slightly greater than that produced by YOYO-1
alone.

Antiparallel homologous ssDNA:ssDNA complex formation was
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m smat ch (antisense strand of SEQ ID NO 8 + Probe No.
6), produced a 24% 26% 23% and a 13% decrease in

wo bawanewsence, respectively, conpared to thatPEMB2HEH05624

by Probe No. 6 alone after a 15 minute incubation
ﬁFﬁtgxers&)xathedcusﬁ.hgusabimntafgat(b tehﬁ:l | S NBG ig¥bbes both

b th t | | ho |
appar elré]ﬁese(gf’ﬁgg\?é ab 8658? vg‘)ég%’% £ en%fﬁﬁerﬂt%ﬁ@/mutes

'ﬁndmbadung,ofessmNA4nngaba naawgauwm fthdoBesEentwild-type

SSi on nd| of _a tch Less

ihtiPAaral P Fa?ﬁ ]%053?&@1) §8n‘gl % tf %telssﬁcﬁc%r?%dm NaCl,
imtt:lpMangea mmnsuagbesl BEDNAL & CONAAT Q&Mﬂléxlé[se&%&%e rmed,
50 nM,Na ot sho . No canp formation
Sos JBUNGEFRS aP¥or i 3 RUCESTERSE nafbat | 1S SSRFParobserved
dfcaﬁ;&ﬁ:e@f tanthpar aﬂnie&emmlmsmonpl 8Xoh®r Mig OrE@Nd The

bilit e Observ in Tris buffer w t{hout
ot e S T e g Ty oo N Ra Lo was

623%:ogjhattl opfanantiguhialg «of compl@mdaddrel kofiplegousormation

gBISIA sequengj[ei occurred,in a .configuration which

P oed %t hd cPHRSSL | DRCHRATIEEN g%’f‘? edQty fEPERLd  BY

Gﬁﬂl%ﬁsDbﬁtEpﬂﬁéBms b 1bhess SOMAISHDNG-8 cdmPPess that

2 msmatch, The interaction of the base pairs in 35
SCpar i PRIZHOANBEETE dapFLsetss Atragdi AT aSEQ 1D NO:7

Jsonzvémtlmam A& 0 BT 626 tBET/( bBROOSHA L05624nd of SEQ
ﬁﬁg\ﬁgn Crick AT bage pai r bei ng destabilizin
TC

B Moo A The sl oRarA b TRch APReL fopse strand

@fflsmerm;y 0b: par al | etobd &arml@r;enaﬁay aSsEhsssiNAe 2 bp

| ex formation pronote nonoval ent. cations. The
?tdihza??rbﬁfsﬁé’éét i OTF dxt?ﬁ/e§EQ(EBI NO&cht cBRPRF n8a- ©)

lbfl@iﬂfcﬁald Mg, 2463028y Qlﬁ’ldS%DNé/ fd@egetase 2ipmel@sr&fcence,
5'-fluarescein | abel ed ssDNA p mM_ Tris-HC1,

PRI VENY / 5 GORRPKED toTﬁé‘aFe§8‘t1FEﬁde¥t Grebewdipe fo alone

aneaat e atini@emiheupet adiir eriA1GR)f.or Tvar ceHsiguration of
|l engths of tine ranging from1 mnute_ to 60_m nutes.

BT | ARSI REUBAEF B S SHp| B3¢ HRT'E Pedc BGMPRPBORS duplexes

AAAr A Zp LBl e un fhkbadh 8é efo M L sUh-argeR kefpl@seitary A-T
beam havi ng a_wavel ength of 488 nm and _nonitored for

PiningcefesEAtiBPoniThR | RIS t ™15 fJorpaGPRE ceftission
ERAL & enZass [l of tigsl' masmaaJunCticys ahhtipavel 88yt Roh®Togous

gg\lgh sarlpl e anal yzed.

plex rmation occurred following a 30 minute incubation in
the presence of 50 mM NaCl (data not shown). No complex
formation was evident after 45 minutes of incubation. Similar
rates of antiparallel homologous complex formation and
stability were observed in Tris buffer without NaCl (data not
shown) .

Promoted by YOYO-1 or NaCl, recognition and binding of
antiparallel homologous ssDNA sequences occurred in a
configuration which allowed the discrimination between
perfectly matched ssDNA:ssDNA complexes and those containing a

1 bp or 2 bp mismatch. The interaction of the base pairs in

the antiparallel homologous duplex resulted in a conventional
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After a 15 mnute incubation in the presence of 50 mM
NaCl , ssDNA: ssDNA- F dupl exes consisting of perfectly

wa@e oovpliemseant ary sequences (sense strand of SEQ POI/NK20&3/085624

Probe 20 No. 6) forned readily, resulting in a 41%
Wesoraseich AfT UlRS@RAlr PELSG dystapiensihy g£orparieshatch.
to that emtted by Probe No. 6 alone (Fig. 4). This

hi gh efficiency of parallel conplenentary dupl ex

H:oimipdlel @n was conpl etely unexpected. By contrast,

i nco I et el ment ar ssDNA Ss .conpl exes

cont ﬁisng a“fl?%% e@"ﬁ‘?% t%h FQSn%?ﬁﬁ’d’yofoéE@aerllel
d%ﬁplemenEEﬁ?e BBDNﬁ)ssENN.kw?féiéﬁﬂfﬂﬁﬂmﬁtlbﬁeniﬁomoted by
st ran Pr obe

(s‘éQEJeoréstT and T8f SE@”F%D ﬁﬁ(glfﬁ +r9?gB%OIP\|o mixtures

@A)o 16}nde§c19°'?§>%%l&h¥8 ZHp BL3TERL Gl ( sense n%tl%éndof’f ssDNA
6 I'D NO 8 + Probe No. 6), generated an 12?% 20%
q@%eatndzlmél@ér@ﬁsé’ fbscpr@@tqevel Qabehecﬁlw&,mﬂbe, 10 mM

£ S54cQN phnbeQSIgﬂdcm afhdio t%te %Qb@i&ﬁdmgytures were
Probe No. 6 alone (Fig. 4). Once forned in th

pregerted ctt S50oamv Na@e,ratﬂwerepe(rz‘léct I yorrrmacrheds lengths of

par al | el conpl ment ary dupl.exes wer very table .

S 007reE0856 TPt TEGbHTIon e PlsuFETRGE T o dthiowing

andibdtdmdecr eageléen fwaor egi:le\ra:tedermssaaona a@h&rtzSO cuvette,
m nut es aof cubatl on resFLect i vel

COPHrARACT 6 Ehat CSTed °By W bbe B "6 Uarang [akienoth of
£88 nrshown)nonitheed Iﬁpr aﬂﬁu&retqccemtsmﬁsbﬁdn parahé¢ elntensity

nplL.enent ar 5 (o40) exes were SS st abl € after

%% n#ﬁfﬁressc n%isﬁﬁ?eswﬁ? |ﬁ]é%%zﬁ oS n § hefinction  of
m@s}m@ehoffomemm Nefmiplledahalpoéd. shown). The rate and
efficiency of. parall el | e

£ or At viast § ol eREF R FATERe tins ot CRRnPFRAT AT e 50 M
KOUP, eNBRDARY s SBINAE Ss [pikexber matomsni stimigng dlie lferfectly
first 45 mnutes of incybation in the ence 0of .50
R R a1 S RBE R AT T (s i g ¥0:8 % Prope
EONp| ®NEFfoaigdCorpaexes, eeBsulpirg t:(hf@rmll&asiblycrease in
g ter 60 mnutes of |ncubat|on in

PAf S e Eon P e ar Y oI X i Grrkecont %ag“a%v'e&éﬁted Py
aicomlwo e l(cdhat g raet shomirhlslaul\gaaefffa«:ulent:@t efi DiNfellel
r%)exformatlo between a ssDNA- F ggg ted. B
gy CURPPENERTAF YL DRR (PG teoY u%%i{ Reenra  °Y
&Sﬁﬁ%ﬁéﬁJﬂIﬁﬁbﬁﬂﬂéﬁkl@an&hﬁﬁbn@ﬁﬁakﬁnBBDHAysSBEE#F complexes

containing a 1 bp T-G mismatch (sense strand of SEQ ID NO:7 +
Probe No. 6), a 1 bp G-T mismatch (sense strand of SEQ ID NO:6
+ Probe No. 6), a 1 bp T-T mismatch (sense strand of SEQ ID
NO:10 + Probe No. 6), and a consecutive 2 bp mismatch (sense
strand of SEQ ID NO:8 + Probe No. 6), generated an 18%, 20%,
10% and 16% decrease, respectively, in fluorescent emission
intensity compared to that exhibited by Probe No. 6 alone
(Fig. 4).

Once formed in the presence of 50 mM NaCl, the perfectly

matched parallel complementary duplexes were very stable,

49



10

15

20

25

30

~BB_kr

target, with simlar efficacy, to allow
differentiation between perfectly matched conpl exes

wa@ee4tibis3e containing a 1 20 .bp or 2 bp m snBCTIB2003/005624

Exanple 5 Exanples 1 to 4 -denonstrated alternate base
resojning acim andobi adbing7B0dekgcBE6ULAI FQuBREYWEER: emission

| paral lel or parallel .25 ss pr obes, and _
%g%fegﬁ@n Y ?‘fbﬁo%%g’& u%@tﬁ}%w&géﬁélﬁ?@velyr
s s DA dilpltexesitioddiebyt arbdhensonventi &A@l (data not

i par al | el tson-Crjick conpl enentary dsDNA
%@Eﬁ% )e‘xesihel'hjrs PeXd %egk?vi ’i“igg% e(%é%‘/arb"‘&ééé gP@plementary
celpp.frk&sof WEEGOanicﬁi ng?é\ﬁd s‘rja%ﬂ.@r a&ﬁﬂd}gs\gbt Lln:t}QItrés and 45
co enment ar nd.honpl ogous bases at t he sane
o r#p| gr‘écu%ega

PRSI @B pholes RyfesssRAEr gRe™MoNagl wegata not
beated. at TH@5G iy 4fd menel €serdfld af | pwed1181 CeBhplOnentary
roam t enper. turff for, 30 minutes in the presence of

Vari Usssrﬂé{lg\n%ent OIS of "85S f reeFbasBiM bRl t FAg ithat  of
ssOVe ridleas coapllangh Bgr £ 054 Igat-edNASe VOrRO0AA 08636,y the
glCT/IB 03/ 005624 _ bases. Duplicate sanpl es of sSsSDNA

Fobe No. ™SS o nEPPyiodetit bRedPErRERSDIFd 3t mM Nacl

st absencehwin)addethifieeanbasgale]l geRR1@3k@ntary complexes
non-con%(t%%t d ssDNA,probes. Two pnpl es of these
0

CONF YA BN SE5h; Ugdt &RF < pnbatsﬁegfv\,ép@u}%@pn in 50

miXethaM,t hnd Zogywilies otomsidMsdanget cbpidie ReREOEEn was
of . 500 nl\élg YO | .and 0.5 x TBE in a final reaction

TOTTRRE GF- X01F. t¥Ae (G Poh ShPWRlUres were i ncubat ed

at rawiolt empeanatited (BIL) cofidx MHrdkesn BLesesh i it OspNa-F
uartz cuvette, jirradiated with an argon ion |aser

a
BEART h&POng?d \RIVEiPargLhehs s ismerkadY 105 7R3 t Greget, or
botwddios eSCERA-EMpSSbeN.anthes | pLLABIdY Obmplementary ssDNA
;I uorescence was plotted as a function of wavel ength
oF9%%ch sttgh‘plséméﬁﬁFyzégﬁlW@h t H® n&-C¥nj dgafegentiation
BsOINfePrgdyer a1 y3 magshegachbRfleidd Naddet®dsd™®Eontaining a 1
vvild-tgﬁ%sense strand of SEQID NO5 or with 15 the
FAtMeEfle strand of SEQID NO 7, in the
presence of YOYO 1, antiparallel conplenmentary
SSDNA: ssDNA conpl exes were fornmed (Fig. 5A). The
Fryrescent intensity enmitted by the 1 bp T-G

m smetsehed eantll pay o | @dnGIRe@BN LAY rHHPE €8as£ S8B8Egnition
strand of SEQID NO 7 + Probe No. 3) was 45% | ower

?ﬂ%nblndlng motifs occurring between ‘antiparallel or parallel
ssDNA probes, and complementary or homologous ssDNA targets to
generate ssDNA:ssDNA duplexes, other than the conventional
antiparallel Watson-Crick complementary dsDNA complexes. This
example will show that bases are capable of recognizing and
interacting with both complementary and homologous bases at

the same time.

Samples of two pmoles of ssDNA Probe No. 3 were heated at

95°C for 10 minutes and allowed to cool to room temperature
for 30 minutes in the presence of various concentrations of a

free base, resulting in ssDNA probes containing conjugated
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20 that obtained by the perfectly matched anti parall el
conpl enentary dupl ex (sense strand of SEQID NO5 +

wee@baoddee 3). Control sanpl es conprisi ng eachCBHB20EY005624

ssDNA target plus 500 nM-YOYO | exhibited | evels of
bhsos esc@qﬂaddtlechamamgsdoffijPQZ%ob@ 3% Boweket AR 1arly

PR O Kb " PThtorRsbeRt e tmrerEd e mases to

génmtessmﬂ\-&rrqh@alﬂed Squas HbasM YO¥GL 1 pMd3es of these
é\h ht | Lgreater t han tq:at produced b%s YOYO- 1 al one. .
5% SONROPY 588 1508 RESNPBEPRTE Widd? thersoixed with

@ bdetypeofatspsianserget angl e $RJMANOE B00t A8 Yovo-1 and
ﬁresence of 30 YOYO 1, the efficiency of parallel

ono¥ o %%sl%s@l\wwacmw@x vPéumat PHn4Rasl 1498 heowesaction
bhan, f fq antiparallel co Iemsn
ssDNA:JkeDN%& up]I gregatzlg%n Lol oAl EX?L%& for 5
BB)ue 1pbpced Glnrtsmaa chearipar ahbetteho&mh:agow’Sed with an

D0 1068aCT e | Botbo g0eeaa & strARE T Seat G B 2nd
neisi ezt edfcw' t hElidveressBNA PembesNen. 3 i Dhé heintensity of

YOYO. 1 duced a fl t
S R B B Eos o8 90t T CRap oY EAR By Ly oo

Qem}ﬂee:tdn}al;yaeal I eI honol ogous duplex (Fig. 5B). 5 The
15- Probe No. 3.cant ai Si X ade i ne_bases.
Conjnﬁgaetl %fﬁ " D Jeusf-ll‘—’vcfe%1 ﬁ\]ﬁﬁb Jfaebei\lo O3 i 'fpS3 reacted
phot elsh&)f50—fmeerewuﬁlylﬁtmee coengk regsantd od 2880 0b fibe5 or with
mentary A or _100%of th us T.within
FPERTREY Wathat vt e Rdet: TRynt Ra' Canpl e hBRLBFgPence
AfTYl@IYnerng amsl@aeageaal C @blnpldeprefer B%dNAR&fDI\IPi OBozﬁ{ﬁlexes
con al e

%ﬁg es o % l(11’1e) ) o thT!i\IO r‘?g}l%]ge%? u"l% anI}Sdlttyypeénltted by
an¢ i Sense Q}{HHM1£maﬁﬁH@dﬂEhh&lﬁhﬂalﬂbhe ﬁ%ﬁpﬁﬁﬁﬁhﬂa&y duplex
OYOI resulte [ cal g par al |

FT DgoTE s %@B%%conm ¥ Ge §> Sé?wer than
’Sﬂm‘ntydat\aénper ceant 15heonjp§3aiecmnyof maﬁ:ﬁ:‘éiDNAaﬁtleﬁrallel

of thym ne cre se% ra E

ot SRR S RBPaR T GFTIRET off Betwetn rRe  PpiPt act) §robe o-

Bbrml OgoLIo 1S escan@rlees cbylpi‘B%ng}l' maScl'ﬂLﬁg)H‘Bﬂh:atsBDNAOf:arget plus
al | el ti,on can be linked to

BRIy B PRE: Elont RESLT OBy BB KBeeqe, Mhich | Sanged
Enter a2t 20 SBeullbaseoukby whtb bhesecosj ughtiedthe perfectly
%89@%53“%35%2 egh¥918? 5A). The level of fluorescence emitted
by the 15-mer ssDNA Probe No. 3 plus 500 nM YOYO-1 was
slightly greater than that produced by YOYO-1 alone.

When the ssDNA Probe No. 3 was reacted with the 50-mer
wild-type antisense strand of SEQ ID NO:5 in the presence of
YOYO-1, the efficiency of parallel homologous ssDNA:ssDNA
duplex formation was 14% lower than the efficiency of
antiparallel complementary ssDNA:ssDNA  duplex formation
(compare Figs. 5A and 5B). The 1 bp A-G mismatched parallel

homologous duplex formed when the 50-mer mutant antisense
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bases, as well as with the honol ogous adenines in the
ssDNA target. Mreover, interaction with avail able

wa@eooompliemsent ary bases was not del eterious to tPET/1B2003/005624

honol ogous binding configuration adopted by the

homoh®gOfISSHASES MO el Iread? cBewdBROLBe BYDERAMFAX No. 3
t he %fficiency of formation of parallel honol ogous

EBmpPEx &5 SEERESI MihgYQYY-Tp REesuReshe chAlpaReseHseemission
shtenmsif SHEQCI DvdE) 747 PrichR Nocnd) Vel i n&ieasgd By the
16% en Proﬁg No. 3 was coghugated 25% wi th thym ne
Pﬁﬁ%e h P3G 2noR cRAPRRERE FrpbhexNoFLi® i -used (Fi g.

5B) . ity s15-eRir espRAdedobe Ro 6590 EaAUGHSOR kN adenine bases.
fluorescent enmission intensity for the 1 bp A-G

RPRIITHET 51 4 PEPIRSNE oBolNe Rt 8¢ - canpared3temoles of

thet eohgeinvedchbordat hesperf est bysmfrched RaAldRhtary A or
Eggglqgo S hprrplex when the T-conjugated Probe No. 3

e Jﬁﬁﬂ.O@Bﬁ?ﬁ@%fl?ﬂW%ﬁhlPhgrg NP profeuntciteated added

thgmis2. WO ZQQﬂt{pll_%Qléﬁeanr/ |AB&OO%JQQ§.%4 f'@eCieManl;&’iYically
e

inﬁgiscrininating bet ween Berfectly matched para
ROTBTOYSUs coRPREXER™ ad 12bpPiR Sfat OhedS Paifhal IPaiobe  No. 3

heshi @gaiss RN exegmoResBEkabhymiRer f gethy 2malehed of the
ntiparallel conplenentary 5 sSDNA: ssDNA conpl ex

a
Wbi?r%ﬂﬁfn s SERRE&NEEd2RY 2805 ReRDPN@be 1Moth® presence of

gonpugatesh 2% W hat i inge 1Wgs Jeaated Wathiibe. 28HSfogous
strand of SEQ ID NO 5 in the presence of YOYO- 1 (Fig.
BAYNATHRPN fvmPdREoGS TRt B hct ish oB)an J@enitiefive percent

BoabeydNion3 ¥EL hehd hespOR) ygaied ¢omp| emephal s t RYM P-ynine
and the conplenentary T 10 in the ssDNA target
ADGREATRSH PoFdEtglont ot USers@ler  frimatdgn between the

patFoai8) |Iﬁimdl@2§%h§”%%%@&ﬁc§9nﬁ exgs RemapkablYgmentation of
formation of the 1 bp T-G m smat ched antlparaIFeI

EBRP Eie nR RSl QUHT exORRIES R ef §riatefoni caht bahddnked to the

dpconipgad ed iRt ObgadNeined Was, Usethpd el ting ipoan;ipnteract
88% decrease in 15 fluorescent em ssion intensity .
ELHPRF P IS Lhat'i§Bnetie ed cBYI e herdammliepentpshedthymine

Batéparal| pbicogpl GeAt @Y GeRBL SouLOMA I in the ssDNA
conjugated T (Fig. 5A). It is also remarkabl e that

8PE8?T ni ndtArERVBEL nedepertéer | Yikht Giedlahde 1 coprlementary

Besamtchad apfd pajaldiglrieap! eentaty SEON SSIMA  binding
conpl exes was greatly 20 enhanced by use of conjugated
§gggwg1bq‘ad:g@§1 i ﬁdpﬁge%r genddeof homologous bases and their

neighbors.

By contrast, the efficiency of formation of parallel
homologous complexes containing a 1 bp A-G mismatch (antisense
strand. of SEQ ID NO:7 + Probe No. 3) were increased by 16%
when Probe No. 3 was conjugated 25% with thymine than when
non-conjugated Probe WNo. 3 was wused (Fig. ©5B). This
corresponded to a 65% reduction in fluorescent emission
intensity for the 1 bp A-G mismatched parallel homologous
complex compared to that observed for the perfectly matched
parallel homologous complex when the T-conjugated Probe No. 3

was used. Conjugation of the ssDNA probe increased the
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YOYO- 1. Twenty-five percent conjugation of Probe No. 3
Wi th cytosine or guanosine also increased the

wetduaiwsey of both antiparallel conplenmentar pCHIBL003/005624

paral | el honol ogous ssDNA: ssDNA 25 conpl ex fornmation -
iSRerhéipiesente ofliyO¥rinatdsigneldetageni Npee¥edtife matched

tiat bet erfectl
e b ot o8t SR c Hecb by PBR bE papazallel

ﬁ@tﬂOl@m@‘wm)con@dlemtsl on of ssDNA: ssDNA conpl exes

conpr 0 bases roves t hat the bases
in a %%g%%cnaccbgw a% rrg‘%gagyzga ﬁkaeg Rfcia dFdciqreapngntary

aA8NA} sadNaneoysllex viidrdmahdbh waénﬁhﬁﬁﬁﬁéﬁfbyamd when Probe

d .th ted b
R R e SR e atr%scgeﬁiﬁa"cr?mﬁmsense,

ﬁitﬁélsdspémSEQcalDl Wa:@ airot ties %fés’md:e gchj_e 120l (F% 52)
a i configurations between, bases in a ss
e 004 10055 POT PB2089F scn Probe Ro. 5 witn
ebﬁj ggal e@iélt%eeomobntmﬁesyl mhngﬁeDNAnf aatget caﬁylgeentary T
m bas confi tiogns fornmed in
g%t |ép}ge: aF?Dﬁ\IA nd paral ?e?meqi%%l\mg%wo@onﬁifext&e perfectly
GétChGP(bedammnallElExanmbEerﬁerE}eaﬁpl &RpdeRDONSt I RbRASrkably,

rratlon dsDNA targets
gg%ﬁ%ﬁ% ng i xedo%ase seq Bnﬁ%andmﬁﬁlﬁ?ﬁ%@’tﬂ}s agsprprallel
ppmbb@ndramiyed:qmmlexf lwaer ese6i Nine@fadiupt EXhBNAT-conjugated
oLgRt ipn |§ enhanced by the fr esence of nonoval ent

%atl ons =~ '10°aded t5 THe FEERITON éBnpfRnetitar esgpase in
hdo par dedn saniks-dmRr m@hﬁlﬁﬁqu&ﬁlﬁ&ﬁedm@éethat %enerated by

th ur i fi b HPL nneal ed as above to
1§>é\%erg(t%lzefgf r}'g &S p)r/SB §pa ﬁ?‘%ﬁi proed eepkary  complex
dphmmngn coddbigéxad m cml@gemw) ati Dg of _a]theﬁltéE:ka}%aﬁ% that
s.a 15-ne S robe with an attache
Pl Sbealhactbabas gele IRrcdbY rete 1 on  LIatet
debigmed lted h&mmd@mBhEheyyshDNElQQEHS &GS é%ﬁgrﬁﬁs]§%§atly

0- | d t t
LR °s&u@%c§°fla”ﬁ5ﬁ%5 <RI Gecling o Probezaesnce of

I0Y@SEQ ID 20 NO 22) was: -Fl u- CTG TCA TCT CTG

far the anti sense strand of_ Probe
Gﬁc}Sﬁ_eﬁE flV quﬁéen conjugation of Probe No. 3 with

cytosine or guanosine also increased the efficiency of both
antiparallel complementary and parallel homologous ssDNA:ssDNA
complex formation in the presence of YOYO-1l, as well as
improved the specificity in differentiation between perfectly
matched complexes and 1 bp mismatched complexes (data not
shown) .

Formation of ssDNA:ssDNA complexes comprising conjugated
bases proves that the bases in a sequence can recognize and
interact specifically and simultaneously with both
complementary and homologous bases provided the conjugated
base is a Watson-Crick complement to a base on the strand
which binds specifically to another strand. The recognition

and binding configurations between bases in a ssDNA Probe,
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(SEQ I D NG 22) was: 5'-Flu-CAC CAG AGA TGA CAG 3'.
Each hybri di zation reaction m xture (40l) contai ned
w0 b@4/168Bé owi ng: 0.4 pnol es of target dsDNA, A4P@ENB2063/005624
of 5'- 25 fluorescein | abel ed dsDNA Probe No. 11, 10
odh Fuge-adChbasphl dnd wauks100 aMsKila ddwydteastl 88 similar to

I xtures were,incubated at room tenperature (21C) for

{1% o}é‘ra,seV\Acfvﬁgf]?uﬁ?trjo?nsdeﬁ%datJrrbn?ggwlé‘selv\e?‘é} parallel
@b PNZech SDMAO camgUexé g ddbeatibed herathated with an

argon ion | aser beam having a wavel ength of 488 nm and
30 nonitored for fluorescent em ssion. The nmaxi mum
Examgles@ent intensities occurred at a wavel ength of

525 the em ssion wavel ength for fluorescein. Fig.
6 sh%“tpﬁs iﬁ:?t‘i‘ﬂ%ﬂwrﬁbflesfHHBPE%B%%eDMOFPé@a’%FsOIh between
fsmieA | e it sl tengti Rgf @ixeachassagBheRt&d Y284 héflologous
%&304/1 0636 _PCT/ 1 B2003/ 005624 I n the absence of
A P58 ng2hEtGlentHe dSIASSEPdBt s anBupiBRlex DNA
Normalth onasi ded @edrethd res Utihd NPréserfddl AN mohbWOT &RCEM t1ons
|%§{% it |tgs observed when wi |l d-type dsDNA target (SEQ
i Sté) F hEREhtCUsDNA target (SEQ ID NO 7) were

m X e dnplielBnds BNAsEf 9D a0 . arlth sehswheB -_gs PNAs i bSe quences
resent alone (data not shown). After aC.JL

No. 11 S N

HotR THOURIIGR AP USLELPA PHo HBREs @il BRepAE0 1 REPYe to
Sl s DNAnte 0 LabNAP | gpede sG 0N SiNAN G b ReNfBGt |dh 1uted in
honol ogous sequences on dsDNA target (SEQ ID NGO 5) and
debRA2t02 Probee NG atipnf of nbdomaladitly, resulting in a
62% a i t i nt ' I scent,.em ssj.on
compar sl e har crr todt s By e B RN T o behed
Hleated s igsDNACFy €Figpeh6)p’. pbaittomt raast was designed to be

d ; - rupl exe
(AT TR NG TR S T AR B OB, g0mmer
W5l qri it chraek eDFRsESBO g6 80k h) t hese reaction
condiqy 0 Lel di I 9 C i_n
fl uortﬁsecg%tquie}n{%gngél)]fn%&gg)réﬁlgrge%§%rgc§h%§%§% iebll\Itoédl]by(SEQ b
WRONA Meste RO-F1u-GION&CAThECHr eSBEHCc&ETS-3fpnoval ent
cati é@ﬂ S jfic co atko S
suffiol(r:}%eﬁ o all gé\(ljrqﬂg%er ugﬁgﬁéé%‘e f%?ﬁa #o%kbg?ﬁeﬂ%nm' 1k
GSTNA R A0geLs wad: dsDNKw-6BEs Cabel Ak WiTGR CAG-3'.
fluorescein.in the absence of pri.or denaturation. .
QuadriiTod VP GRHARFORR ORELT & GF XHEbAdPal b Sotained the

honodwaigrus base gdlles of target dsDNA, 4 pmoles of 5'-
fluorescein labeled dsDNA Probe No. 11, 10 mM Tris-HCl, pH 7.5

and 100 mM KCl. The reaction mixtures were incubated at room

temperature (21°C) for 1 hour, without prior denaturation.
Samples were placed into a quartz cuvette, irradiated with an

argon ilon laser beam having a wavelength of 488 nm and

monitored for fluorescent emission. The maximum fluorescent

intensities occurred at a wavelength of 525 nm, the emission

wavelength for fluorescein. Fig. 6 shows the intensity of

fluorescence plotted as a function of wavelength for each

sample analyzed.
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affinities, with a neasurable and significantly
greater anount of quadruplex formation between fully

whermliageaus dupl ex 25 strands. Moreover, the rPREDIB2008/005624

occurred at roomtenperature wthin just 1 hour of

i NncubBb | aheatalsdnlel 0opf KRLOb&Nd ObiAdORs betwdOnt @nd, 4sDna
sin nat u h SDNA. The dsDNA targets and dsDNA

prob %S%I&é TPRT sNBxampl #2ReEtREHBT 0gbBEUL bidHt alhesimilar

5B S cannt aidensdndedi dpBREVEANLALA KOMBPUYHNCIOBNA target
ggggp%g [5@%; ne 30 strﬁtches on any DNA strand. The
y oVt i ERPEn AESNAabR 9% (ONtTPr YOpa f weEe ymixed
hmﬁD|dEENK5Rﬁ@BNANSGQUBHQESHﬂﬂﬁdsbh@sﬁkéﬁg“Nﬂ nﬂﬂgwés resent
|r 0 smat ched bases, using a dsDNA probe V%
6121?1 g FP%‘%bS/ 005624 Exanple 7 The
quadrAﬁﬂé?(QJYAH$ﬁ%aK§CE%5£9SHE§k'ih.%qupkﬁe ?gggnce of 100

facilitated by the addition of nonoval ent cafi ons
He KGleacts BV SN &s . auptrupgesesi cianpistinbe caissagrfectly
H@ﬁoié’z{éd&erse%u%%%@sn%ﬁ ‘cﬁtsbk%,Z'tQQ Qtv"f‘éﬁ tllgamys 384 asowa
facilitate quadruple i o
Pﬁ@@%tﬁ%néldémwt pﬁ@@ehy,pomsléqlmg 153% G2 omt@mase in
EAeh: fuhid 1,2 el @, LEACLLAN L XLHLE &ﬁ%%@ch%@ RhE%eni trea
he [owng: 0.4 pnoles o targ
Bi’ QSDN—ionCIOb@r éTQCelld | sslreieed( JG@BN.IAdPrCtﬂmIAN@) l(Flglo 6). In
A
PoACEs B s e e W e M g By v
(282) HDorNQ: hodr , Pwphdodic.pribr, den’aaw:atg oA. Baﬂvpbes pair
WL PLACER ANt 9585 AUAL LR LUNGL L enosd T LA ALRY WLRIAN o,
argon ion laser beam having a vvave?engt 48
ahal%-’mg t omdd f om f |1186r esleeneasei ski onfl\mr@scénshomstensmy
f ket a f | of
KA IR Fhet s Loar BIOREPLE EESLEN T pfl.
Prober}fm pkksewceh afs&%nG@aa;eﬂter&a)tm |eﬁtﬂbata®| KY, at
%eSOmsr w | d-t dsDNAtar N%EQIDI\IO
i@e‘éJr Yhe CHOCERET S t‘é{?ﬁetsu §E€'gl °7)2 1P hguadruplex
b esentEn oieta&em\/ldlyhm@AZtaﬁ@IeQé) aid MXONA, pdepadr UpbEX&$ with
re formed at room rgpera ure, under non-genaturl ng
ESHRTeTOE hi ToF pEpiet for. "ouadruplex
qoads tipdrex eecyirebdedord h&hﬁ’axbm degar EBSﬁoicﬁgous base pair
fl gor escent | n ensi t a 34% decr ease,, the | ess
f

bﬁ+%ﬁﬁ§§ with a measurable and significantly greater amount
o quadruplex formation between fully homologous duplex
strands. Moreover, the reaction occurred at room temperaturé
within just 1 hour of incubation at a ratio of probe to target
of 10 to 1, using natural dsDNA. The dsDNA targets and dsDNA
probe used in this example were homologous, contained 53% GC
content, and did not contain homopurine or homopyrimidine
stretches on any DNA strand. The assay of the invention was
able to identify perfectly homologous dsDNA sequences and
those containing a pair of mismatched bases, using a dsDNA

probe.
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25 dsDNA: dsDNA- F quadrupl exes containing a 1 bp
msmatch (SEQID NO 7 + Probe No. 11) produced a

wo bawanewsent i ntensity that was about the saneCHBWORAI05624

observed with dsDNA Probe No. 11 alone (Fig. 7). The

Ixagdrecd of dival ent cations such as Mh+2 and Mg+2 30

f aci IT|tat ed guadr upl formati on under nop-denaturi n%

condi &3 WeEw UPST R i BT TRt | Uh BEEWRER ° were

famlmta{mdoll@go&gleds%d ﬂl&{rgebfam%rmawénﬁrc@sﬁ:lons in the

uadr.upl exes, an adr upl ex seqguences contai ning a

g%?% %%gr\ﬁﬁi cfrr'%g'r eSpetﬁl§|’rﬁfLEﬂe8 WG SFEY4/VEFO 63 ther

aalfmrazoaaﬁm&ﬁa@ dE»atrphe Bathenguadr upkexi N agsaSiplex

@@gf % a]énpées and 7 were facilitated by the
G0 C4PR L HaroHORoARERES 304 GHONAS FoPTaboal ertsessing

B3¢ iansonfehBe reaction m xtures. The next Exanple
denonstrates the sgem ficity of the honol ogous

quadrfifiitek YORAJA33 By MhEsR ¢tHe DAt HEer d4PBt breontained the
¥QQuing:s oep! cﬁ_% QoL EARA! AEKDRENSE, -
antlselr?ge 15- rrerﬁas/le\slA sequences 10 were %ﬁégfzef >
F)Jch‘%qséf@lﬁy Labed egin ¢ sdiihe B redbea Nab ok téo g@né&IHISerHCl pH

"gﬁo%f‘a conzceq}ra% %8&9 were %ngg@edl%lxq;i’fes were,

Y\@@Jkﬂat:b@' er r@&@%x@ﬁ&hﬁcdl@enbﬂml ﬂd'k 15@1%ﬁ%n0§1{:190ut prior
Probe No. 11, but without the attached 5'

RERAS SR - P BB ERS  TRESsaRpRsiRde £BECT He g@ﬁ%z cuvette,
strand 1y RheheaNNoarddh ((SEQ1LRer h&a?r@)hawaﬁlg 3 WA IhAh of
TCT CTG GIG 3'. The sequence for the antisense stran

888 PRty pandgronitoxeged oD fiBerS s Copls : et sTEAD -CAGIAGA 7 shows
kA GMeedisitg0 Eachshydyddepati Oﬁlé@@&i' QR MeXt UhRc€ AL  of

) contained the follow ng: 0.4 pnoles of dsDNA
varnoth Srpl eachfsayaeaaprépecsdNo. 12, 0.5 x TBE and

100 ni¥eef @RI had Q@&“Pﬂ %ﬁyrgs%\@er@ content) was
i ncubated at 21C for 5 mnutes, placed into a quartz

éncerated MiERdFRe eBOTHeth HAdaryBR FTMNA deaiuehedREQ ID NO:5)

Bavidy nﬁlt%%t\/\@gﬁhﬁngéfbéﬁ (488 RE gHd o tt‘?lreegrfegénce of 20

fluorescent em ssion. ~The intensity of fluorescent
BM doloén wag plotMedMgSla dquadruplexes were formed at room

temperature under non-denaturing conditions. While perfectly
homologous DNA quadruplexes yielded the maximum decrease in
fluorescent intensity, a 34% decrease, the less favourable
dsDNA:dsDNA-F quadruplexes containing a 1 bp mismatch (SEQ ID
NO:7 + Probe No. 11l) produced a fluorescent intensity that was
about the same as that observed with dsDNA Probe No. 1l alone
(Fig. 7).

The presence of divalent cations such as Mn* and Mg+2
facilitated quadruplex formation under non-denaturing
conditions to allow accurate discrimination between fully
homologous dsDNA target and dsDNA probe dquadruplexes, and
guadruplex sequences containing a pair of bases which are

mismatched.
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function of wavel ength for each sanpl e anal yzed. The
fluorescent intensities observed when no target or

w@e@baowsds present (YOYO- 1 only) are shown i n PCTIB2803/005624

Fig. 8 30 also shows the fluorescent intensities

observed when the reaction m xtures conbi ned dsDNA

%g{gﬁ%l 12 with wild-type 50-ner dsDNA target (SEQ

I D NO 5) which contai ned honol ogous sequences, or

Wit h Florir qeadwerp IdsONNA arsgelys weir€Brmbat i ofx es 6 and 7

] ..pai r. of ses,, .contai ned sequences i ch
m%?gakggfgﬁpa%&f%fo 6@8%?%%%0%%/% A "HEYGLEgbusations
o thievdlase seguibntes inn tie d%E%@dEﬁOQﬁxN@Ieéf-thhe next

ousg. wld-type d target . (SEQ I D NO 5 en
E%g@éﬁ% ?%m?’h%ﬁ%tge&i S ARGES SHPERY e dsBRA PREBeLogous

Noadi@p br:0dDBRd asthe gheat adle fhNOr esE8Atal ARSI $dv0-1, is
glnggglg?c\%ed dsDNA targets 5 when incubated with dsDNA
robe" NO. 12 in the reaction nmixture vyielded |esser

f | uor esqelEnentbersiseyis¥abh@Saf el fIrMe20%sDNRSSequences
d target (SEQJ.D NO 10) to 80% Il ess for ds

8B P Qe Bt it diPILD 4l SRR ysbove o

penéextd y15-edic hesbnpuastraipdsexesp§ Bz, pBbesl Oydte V@SIuted in
erved that honol ogous quadrupl exes, stabilized by

Y At EPRSPRETDML O GfmddPROFR/ Hleadi | y bet ween a
dsDNAprdi g8b . anth adgDNA prsahe  wWhaiha r%gﬁgﬁe\ﬂ%ﬁal in

cont ai ned perfectly 'honpol ogous sequences, ft
PREYESRs @ siFrghe pler ofl. basés whikénwertddenogttached 5’

ho®l &gUS, nlohakiks. to say identical, to 15 a pair of
bases in the dsDNA target. The quadrupl ex conpl exes

descriBedaaierre £OF ctfer ripnsier s&6rardAnpf dRrcdree Noef &1 68EQ ID

10: DY) WM .as shiek@r hedolgousrcExgpple 9 20 In this
exanpl e, 50-nmer dsDNA, targets were exposed to a 53%
GC 15thfer SAEINICDr b tPeobatieends) stwhed epfi Probe No. 12

\BEgorn @d.ok) Gagpl esmrtar i IthceXh&4 S _hases of
the strands (%f the probe and%ro%rraﬁ%ggtgs% gf “t he

st r anesclhofhyblré di apgeon wese ttilbe mimfore gt4nVd )okoaBeined the
.1s placed in th inar groove of 25 the other
ggg*%@ﬂgﬁ‘h%'q Mole8:Cs W@eggfﬁefhegcﬁjﬁ Ffof&PNA Probe

e ‘'sequences of
Hre hot hdnod GpRUsnidutl 0ar eMi afeydsa-1.n Tl atela@fibh mixtures
those.,in the duplex_target. The dupl exes, when nested

H&for 1FBYVEP i At 0 2 nof OFr ok nuARE pRALAICRE| iP§Oorfe quartz
anedhed, andadefedd edith an argon ion laser beam having a

wavelength of 488 nm and monitored for fluorescent emission.
The intensity of fluorescent ‘emission was plotted as a
function of wavelength for each sample analyzed.

The fluorescent intensities observed when no target or
probe was present (YOYO-1 only) are shown in Fig. 8. Fig. 8
also shows the fluorescent intensities observed when the
reaction mixtures combined dsDNA Probe No. 12 with wild-type
50-mer dsDNA target (SEQ ID NO:5) which contained homologous
sequences, or with four other dsDNA targets which, but for one

mismatched pair of bases, contained sequences which were
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to by us as nested conplenentary. 30 Conpl enentary
sense and antisense 15-ner ssDNA sequences were

waymshewsdeed, purified by HPLC and anneal ed asPEbmB2e0y/@®s5624

generate 15-ner dsDNA probes. DsDNA probes were
Hohetegbuis tadHXO bdsa sencertesatinorcief dsqumleddbe The 12.

dof P 1 SEQ ID
i BT PR R PRB 0SS BO5 6 5920 NEP 29 fagiieh Bresent
bh- Gﬁ@:ﬁéﬁbﬂiyh(Exkﬂﬁ%é-&1thThhequDHRCErBBé tihe 12 produced -
d of P 24
B SRR e o e b3t PRy b PP o R, baeoets
when uireeybd@ eld) weoht asmexd Hdoee Fof 0l o ngie Qeécﬁﬂsheﬁlxture
nmol es of . d robe No. 13, 5
PS5 o et 1 Th+RRS Bt e s ins il From 208
\]mes@ focudabed abryedm(EBgpEDator:@of 216) doar fess for dsDNA
i rradiat ed W t

c uartz vette,
rgoESE(gnﬁi Z\]% r1|1 begﬁﬁnﬂ%ﬁcﬁ%(’a Welaé:ﬁdFﬁer XS@eﬁf‘ﬁCtly
mm’dchmhlqlmldﬂdpﬁ.ekeio B‘ic_p.orsescent em ssion. The
intensity of .fluor n i on Iotted as
func?fton‘yosf ?ﬁas\?erlvgﬁ %ﬁ % goﬁﬁiﬂg%"aﬁmq% ARARYZ&d. SF‘?]@lllzed
EylYDEG{Iai@ﬁefdﬁﬁaﬂlﬁnth&o&?&@nﬁer@frQéd£Ey between a dsDNA
enat.ur at est flu cent intensities were
%%r%cthl BV dav\%%'gﬁ? Cﬂ%ﬁ ¥ QC}‘E’(SF FEPPEs SRR ARGt Perfectly
'b&EQddbd‘dO £ queas-dseacitact VwHehh t’thﬁaﬂ& RS QSBNAgE?EOk’})ﬁlr of
ect mat on a neste

n%? erﬁl\hﬂq’arvﬂ?rﬁaﬁoi Pgmf’ %g%%%l\l&% Cargetto( BB fpentical, to
&Kbé@r 6ﬁuba%bsoﬁﬁS€E@tddDNABm&kbﬁtLS Tl GRIdr@ 1eRf cEMNi exes
i ndi akin V\g i.n this case udrulex

ST RELTSSh 3D Bt vEFISIdSBRAST SFGEPLGhd T hersiRtiad to by
asnps emﬁeaﬁoafylodsli)b@ou@r obe. Mutant dsDNA targets which
were m smatched with the duplex probe by a single

pai r of bases when matching was assessed on the
Erxeplied honol ogy basis of nested 25 conpl enentarity,

for asurably fe uadr.upl. ex conplexes wth the

DNA?d n*‘;;rb]es }fﬁ’ﬁiﬂ(ﬁ Westohgeffufﬂfs N%oFr’BF‘é t 95 S° vifRpsed to a
By%)eG@S]MetraﬁgeNA pheby arHreus NbSMﬁh%eﬂMthha‘ﬁ@bﬁ—Crlck
ass %é,m rror honol o%ous basis I n Exa

RePal St Yo o R B R o7 bas, SirantRj of the

pxap®l#hd proximal bases of the strands of the target when the
major groove of one duplex is placed in the minor groove of
the other duplex. The sequences of bases in the duplex probe
are not homologous but are inverted in relation to those in
the duplex target. The duplexes, when nested major groove
into minor groove, are parallel to one another, and referred
to by us as nested complementary.

Complementary sense and antisense 15-mer ssDNA sequences
were synthesized, purified by HPLC and annealed as above to

generate 1l5-mer dsDNA probes. DsDNA probes were diluted in
ddHz0 at a concentration of 1 pmole/pl.
The sequence for the sense strand of Probe No. 13 (SEQ ID
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30 As shown in Fig. 9, the fluorescent intensities
produced by the quadruplexes fornmed with the 1 bp

wore@raoebed dsDNA targets plus dsDNA Probe NoPCW/BB2003/005624

ranged from8%to 16% | ess than that achi eved by
PerZYctwap :nabtheacC quaelt upicex e§AC SEQA3’ .NO. 5 + Probe

No 1), 59,40 2004/100636 PCT/ 12003 005624 Geater

discrimnation in uorescence was obser ved
PREQR et IN® : Bdiroiagouss ‘arfTGacTial TYT haml ogaus3’ .

quadrupl.exes i.n, Exanpl e 8. This suggests that fully,

conpl ?‘é’?@?lgfz tjgg}éere&z?itrloﬁi St e d 4fedtlégcontained the

cOMPIWENRNL 8Ly 8N Priehes tbisovA £56 Faeki BNt &Y probe
o gfgl\%argets than do mrror honol ogous dsDNA
?obey, “whi €nTBE nd W 14 gMe’ferOYepkei fiNG tpacthpy mixtures

HEAIDli8c8PAVEy t hat ¥@Bﬁ°ﬂi§&k9§tgg@drHﬂkﬁ¥ bt ndi gg minutes,
between nested conpl ementary DNA dupl exes readily

imma goarhe presdrtoe lofka¥OYeed . wikbhampl erdOn ion laser
ll)gzi&@nn{aﬁrﬂq% d%m)%'iféﬁé&?tﬁ hac;f t hl%SaS‘?'&y gkflt hltg nitored for
invention 15 can discrimnate between péerfec ?y :
tersEenpaterdnstrneck Thenpingrpathyyofs DNAcssRNNL emission
F24PIa%e8and, A DNA; cogpl ai ping 1 pp,
2 bppand % bp m smtﬁgﬂﬁ%eﬁ?a%ﬁ%ﬁggh d%%:%n Sﬁgi nsgample
appehtzedsuch as the DNA intercalator, YOYO- 1 is
present;., 20 gEagh i di zat,i reacti ' (401) .
Cont ai i tho. oIt oL b Mkl ad of TFar GorSHEDNAT 2 Prior
oA tarradiiong PNA sy obleigheésts xfNBEeamen500 iMlefsities were

110, TSt SIBCADPLILTSE 9 SrhASVAED Syt oo
ey ereacted raditat ge Wi itmean delgidn Hrobel der I3eambabh was a
?%f&g: amé(‘@é’l?' Slqgtah n%fsi‘%ﬁs &%%Qgeﬁg%# o%gglg CW:o the dsDNA

orescent  em ssion. e i ntensi uor escence
Wasogdl ot3Eed Ids N9 : 5 unBheohledrevwmnesitengttenbdotyeashindicative

Sormle o0 T 10 3oty L BIR1 s BO8" Yoesson

bé twkqry peheSECE PR NErdget 3@ndruthbat nSEQed Dehiip Perogntary dsDNA
gy&%p_t SEQ ID NO 3 were reacted with antiparallel PNA

robe No. 1 or parallel PNA Probe No. 2 are shown in

Fi gs MutGhtandsDOB, teagpést i welsgh DePNWA ssRNAched with the

duplex probe by a single pair of bases when matching was
assessed on the inverted homology basis of nested
complementarity, formed measurably fewer quadruplex complexes
with the dsDNA probe, than did the fully complementary wild-
type dsDNA target. The wvarious mismatches, which were assayed
on a mirror homologous basis in Example 8 were assayed on a
nested complementary basis in this example.

As shown in Fig. 9, the fluorescent intensities produced
by the quadruplexes formed with the 1 bp mismatched dsDNA
targets plus dsDNA Probe No. 13, rénged from 8% to 16% less
than that achieved by perfectly matched quadruplexes (SEQ ID
NO:5 + Probe No. 13).
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conpl exes consisting of perfectly conplementary
sequences (SEQ ID NO 1 + Probe No. 1) allowed nmaxi mum

w0 pdoenesBé on bet ween 60 WD 2004/ 100636 PCT/IB2003/005624

PCT/ 1 B2003/ 005624 YOYO 1 and the conpl exes, yielding
t he Hirglagetr f Kddereswemitidmt emsi tﬁlmsrél%bgnchP&as Thebserved

sce ' S or a one base pali
]I?néés{sr%r{aet%che 5;%1&2 h&m SRPTEk (8BS 1 B 12'1141ypr opgrologous
Meadriplaxesa tino Eaaapﬂ)al r8m smau‘nlned gafiNs 55 PNAat  fully

I was 97% and 99%
?%@re%gl(etgggct | veql Set ﬁ) nlrt ﬁnelsﬁlgltfzé%fll yeﬁﬁ?%/heamplementary
ASDRAPsoPRA bongl Jsa(si FigcrifiApate By nid atdowa WhAefets than do

el r was boundtoth t.arget
rglg%ﬁcég é‘é’@gﬁ'\(‘:’g IS)S‘thC!leloDoNr%l‘e AAPERD DHEES kbal A0 s%‘h’f}&he‘ﬁreater
SisBNA 1o PMNA corrpl exes exh| bited fl uorescent
i 0,
s ety S o S SEPF AL RLa R Bl ypLex binding
@S@M@%S’F&%Gﬂ)n@r@dﬁ%EQ/l INNOdupﬂ_eRé@b&eHallyZ)occurs in

%lggn‘girelsgﬁke ﬁ,(?alse pai r m smat ched dsDNA: ssPNA

exes consisttng of SEQ ID NO 4 and Probe No. 1,
or SEQID NGO 4 and Probe No. 2 produced fl uorescent
intensities that 15 were 99% and 97% | ower,
respectively, than the perfectly matched dsDNA ssPNA
oy lex a9 (data not shown). Control sanples

conprj.sin targets pl.us 500 nM YOYO |
exhi tﬁxtamggfeevgl éiegfngf\m%?eessc@?ﬁte W cPeS@r LTty invention
Cbim owlitsherimiewek obetweat essente-tasemaedhdtif h Babdon-crick

tch d co e (dat not sh -)...The_ | evel
ST ESEEn R PEAT ST LTl er S0OPRADHROBERS mpienes
t5ﬁﬁ:aflMl‘ti@YCb | bppget ey avas Bdept Inﬁ&knaﬂ:@héﬁlabvheﬁmat tc%i:lonlc
(?é/con al one (data not shqwn)_. As the ree
M STH @ﬁlﬁgt WEER “t €S olE a t%t%\?b%’icai Péasé@yo 1 is
piesdrevel of interaction of YOYO-1 with the
m smat ched conpl exes 25 di m ni shed. Hence the

‘i nt ed§ioty hapriflgr b nteaihios sixtyser 648k, qoRteined the

f@na;m%shl p Bebde et ft%&ger; a%N@n 2 dMJ1Rar gkl gl probe,

&arallel NA probe was uséd he characteristic |evel

£5 1% ubPlesertcelnnl!t e E?Y@alzh cBhpl ERaCHERN vk tusiesd were

| d we ut e and .30 24
ﬁ%cﬁfrbsatte:aﬁt%r]es I ngl y?l%wﬁa]p&%l% r?r?sl% ar ge ﬂ\wutes’ placed
SEpences rier euve eaet ednaidtihté8- wisth RYA apwobeion laser beam

RO Ceswavdi[%merthdicgg CIECER l'md flouo g}?’ecaenEo n]ffuorescent
Were obser ve ween per ecIFI frat'c ﬁed

emission. The intensity of fluorescence was plotted as a
function of wavelength for each sample analyzed.

The fluorescent intensities observed when no DNA or PNA
was present (YOYO-1 only), or when wild-type SEQ ID NO:1,
mutant SEQ ID NO:2 or mutant SEQ ID NO:3 were reacted with
antiparallel PNA Probe No. 1 or parallel PNA Probe No. 2 are
shown in Figs. 10A and 10B, respectively. DsDNA:ssPNA
complexes consisting of perfectly complementary sequences (SEQ

ID NO:1 + Probe No. 1) allowed maximum interaction between
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conpl exes and 1 or 2 bp m snmatched conpl exes when
paral l el PNA 35 probes were used, than when

wa@niospensads | el PNA probes were used 61 WO 2004PQD0E863/005624

PCT/ 1 B2003/ 005624 (data not shown). Therefore, the
¥0Y@rleserdt thet ea:milplyemssawm&sugi Nthe deDNMs sSPRAuorescent

X .fQr t|on tQ,distinguish between
&%F%J‘stel péa%sequgnceégahd ﬁhogéu%ﬁ? %htr nlg”tfnﬁﬁtlgs bpPora one
Badp LSaertmIsn@lt&hedV\ﬂEDMIssmNPDrcod@maku_r(aEQ onpofiofher probe

pl arget. l e 11TeseC|f_|C|t of the
B R TR Br o mAH BRARTFoRS 1 PPudoeds bymelex (om0
I(KDYEIDtSWas Plrubé hEb. | mVesrtasgaU%dabyl BeaCtLionngi h:espéd’@ﬁfely,

ant d r get d base sequence w th
an | ggbal 155" eﬁalﬁaf%l% §F8 PGPS iPhEXanddfce 10A)
dfmirdamdry, dxetmtuparamemfpmistmobar gets.2 Bagd bound to the

br| d| on reaction xt u contai ned the 15
S FANON LSRR T HEE AR S RSt Bo it SLpgtched
@smﬂe ssHN2AS O@nTE:BEx@Id SB@bndtaf FYQYEdcetheifi€acditAQRs that
mxtur S vver($ C()‘zlgcu ated at roomt erature (21C) for
a

ST MY a GEAPTSE TR/t eTP7R r dBcat RYFLectly

nlnu

mom;hlearrem:ragqn dsoNAl: asBNA beampliad NGED Way eteengtsh Ea_fobe No.
for fluorescent 20 em ssion.

8 nm and nitore
?ﬁt eﬂiggt'y P uor e5CeHt e ARES pP%’rfedmaFé“aé:ChFGncfi?W CsspNa
ofmpiase erghB ik oingach saubenanal a{rZ@dPrdNéelNot. he, or sEQ 1D

t ar al I el th a 53% GC
814 DRR3' EReRomit et wPErONGRe sl haTeShait  SkenmitiRe that
vargeto9s( SEQY | D7NO BYweand rubpatt GsdINA t anget $heSERIfRctly

1§ and SEQ I D NO. DNA conpl exes were
?N%‘%%eﬁatdsggéﬁ?? eFQF‘?ﬁF%xegrl:ldA@%%nnaEnaﬁﬁWMg Control
sam@t'letsj oasmﬂsgmglwc)—méﬂn&@mertgﬁcyéﬁ/s patehedoDNf yovo-1

exe mtted th hest fl uorescent
Fﬁ]{l@?fs‘ietqs Jsev‘?]ﬁ‘co?'l{) gjtléci SCERGPeMBAFr YeEBmBitetds RELAW the
Bede Dpof Nt BBt SEQobEE NG S wi Y @ Neni sthtaREd Acomplexes

nsecut.iv 0, m smat.ch NGO 8 + Probe No.
§§ bt dfc & Oﬁpggreg%%rﬂtev‘%lnpénfw%%sqme FELETBSoburRi ther

95%A qw&rbe raspesiovalMy yotden tdfdheabsasvedentibal e that

f t ched F 11A). The |evel
AL CBRCEOUI T o G Gt e PR i ifisozee of

hesmesdh e wekabenangrdidd geld ikRer easgsk iHteased, the level

of interaction of YOYO-1 with the mismatched complexes

diminished. Hence the intensity of fluorescent emission
decreased. This relationship held whether or not an
antiparallel or ©parallel PNA ©probe was used. The

characteristic level of fluorescence emitted by each complex
was monitored over time and was stable between 5 minutes and
24 hours.

Interestingly, when 15-mer target dsDNA sequences were
reacted with 15-mer PNA probe sequences, larger differences in
fluorescent emission were observed between perfectly matched
complexes and 1 or 2 bp mismatched complexes when parallel PNA

probes were used, than when antiparallel PNA probes were used
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62 WD 2004/ 100636 PCT/1B2003/ 005624 characteristic
fluorescent intensity exhibited by each conplex was

wootiersdel over ti ne and was st abl e between 5 POTIR2063/005624

and 24 hours. Control sanples conprising 50-nmer dsDNA
@it Fheyns00 nM YOYO- 1 exhi bited | evel s of

fl uorgsgence whi ¢ I the | ev.

fluor escenceec')bse!r??/edf qce%% gW Hahe QCé’d 9BRAY measuring
SO e dump lest folvpah)on TheabﬁeveltooﬂlétMﬂglﬁBﬂeﬂl@@tween

penecae e, SO0 Bigte Bhyg, ORI Y010 ) heee - ue

Bhigyinonsver yitbpnt| aprzrcesuldteaawemtndm aidfed thleenduplex DNA
dozrer antiparallel ssDNA 10 probes were reacted with
w [ d-type or mutant 50-nmer dsDNA targets having 33%
GC and 73% GC contents under the same reaction
1d dermonstrating the reliability of the
%Q%%ﬁ sg%NA conpl ex formation assay utilizing
ant i dél”r%lﬂp@lcifsisw pfoblees asselependentingfl tthpleer e€fhation

h robes and d targets .
%r%tcg{gnoigysholfgﬁ D%A,P :anehstl&agggr?glg B?agtlng wild-
YOO bpddgdiNanss MNAcomaig@tes aer aiked nﬂbdts\ﬂh&-l’aaddéﬁce with

DINA . Pr b .4 S reacted
R0 b ERER, AR bR LAY Meitfe of prior
fenantradsoNAofadgbis {8is@tkD NO 6 and SEQ | D NO 8).

The 20 fluyorescent intensities for a 1 bp m smat ched
DNA J6HT dWHEaESZaFEP NG &2 OF o0 - ¥9re4) 4@Hé) acontained the

g@n:scﬁcluid Ve 22 php1 8% %@t&fi%@t%mormlﬁam@%'f@fl Psﬁi@s & robe,
48% and 65% | ower, respectively,

Ph%n tiﬁ%’@ Bﬁgaﬁﬁgggﬂyofhéoﬁgﬁect Fi}enﬁﬁeﬁ*e@on sk were
ifé&aée]cﬁ) at A%ot)ﬁe t%%%%?ga&t_t he ol fgft gleuor es%el’]ts placed

robe and target incréase
ente g orwardecrceusete, Silnr@hillayedesstldiacraingionanbnnlaser beam

n, p c d_ny
g%&n}p exes@\%\ggfégﬁ%te}}\% \Aﬁgnﬁg “par gﬁf&]@g ‘gm"r fhaorescent
mss iswd- t hdihewhert s iant i par l hete s=bia vparsabplwatsed as a

poec i, aen wsl\l%ﬁehgg? IeRNGL 28 DM SPILEXR5,630 YOYO 1

Ttated format i on bet wee
ant i péread | gle s%rm@aprddbelaﬁdDﬂsDNAObar Yets3 dmdth a 53% GC

Bei4Een oy et lely SR, PREDS SR SF PR LS Gacoer

¢ B3RP | Bx ¥ :@nd anHosetanomsNAi hgrdebp (FEQ UPpNO:6 and SEQ ID

Sé'F‘t C fdﬂlgu%'ﬁkl%?egiggulﬂr §QE@grm§§ ggr rB o%emperature
enat’ur a on 0]
under non-denaturing condltlons (Fig. 11A). While perfectly

matched DNA complexes emitted the highest fluorescent
intensities, incompletely complementary complexes with a 1 bp
mismatch (SEQ ID NO:6 + Probe No. 3) and a consecutive 2 bp
mismatch (SEQ ID NO:8 + Probe No. 3) produced fluorescent

intensities that were 63% and 95% lower, respectively, than

that observed with the perfectly matched sequences (Fig.
11A). The level of fluorescence diminished as the degree of
mismatch between the probe and target increased. The
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63 WD 2004/ 100636 PCT/1B2003/ 005624 Exanple 12 The
conpl exes forned in Exanples 10 and 11 were

war@bitbiezaed by the DNA intercal ator, YOYO 1 prBGEIB20031005624

the 5 reaction mxtures. The specificity of the assay
vhsrégie hiert iex £uneds cent imﬂeglsdityaéﬁﬂiﬂbicﬁd ®YS eh@h complex

t abil f ti w th dsDNA
PEOTRLE. 200 20U 25 SOPa Lol e uih GO, T,

Eéadtqumn m x€omier 1405 3meior acmmh:isllelg fmm@mi ngspMh 4targets
e t ds I e 10 fluorescein
PR P30 e Rt 0 amh i thd TRvELeopt “hincrasconag vangh vere
belge tﬂhéehﬁl’elofoﬂVtﬁCUquaBdeM%servﬂme wﬁ.eﬁCbl B Snl?matched

tures. were  i,ncubat omt er at 21C or
Bl Wofid) oL o (WAL RLED Ronko e (BRE S gFugrescence
bevesated thoutheprsisONA deoné upBlis (HDCOanijD\dédt.LaEvlﬁt $dentical
IIvvlnglcub 5 were placed into a
qgar%z cuvg{j‘%%ve‘is ?’gdé@é%]w?ioﬁﬁ AG5R  Poh Iskewp) . Very
bemnidmavr@@uhtsmvea}eertg:tﬂhm]fed48&eﬁm1&nﬂheﬂoaht@pgﬂaiml ssDNA
il ugergs%er%t em 33 ?l r}le rrgj;l mum f | uor escent
PRORRSI P88 SE TP ed bt %e‘f%’r?gt At of 538t MOgg dsDNA
EHrgstsDn heavedengteh cd oandl wczr%es@@l Bond&erd NtigASH! Yhef same
gescent g'ssi on s 20 E otted s a function of
rpeassRa

fl

igte eyt FOFOF “&8%% s&prEs H/l}%dt SWhET e LAty of the
ﬁBDN@aﬂfﬂ{]NPELCSﬁMO Fﬂarrlﬁlgm_bb %S\S%ISIA hﬂ_ﬁybﬂi_tr%d aﬁ@ﬁ.pﬂ-rallel
0 w th the 50-ner t S tar get

AP "PHOPRE prBUEREETC 167 hEPRGBFICERE 38 (PNREE2Of the
peDIﬂquztgbe:somlde?fenmz&waﬁwl NA (818 PAAR &t c&iminexgs wer e

for efficiently, generating a 74% decrease

in fl%o‘?]g]ﬁgﬁ\ée ed Hrt?%leﬁéﬁe alhi evV@dOpy  Pr §pENA: sSDNA
bmeBez&éQﬁ&hl(é:lf@}rméaA)vhzn Bylrie CMTafl%%U. _s@@Wﬁﬁ@MSEQ éI:D 4 was
conp| exes. t hat. cont ai ne m snat ¢

erotes Bhote N "S- Re ar e Pes SSDVALFere R (W 10 NO:S)
phesaatenof ddinaMaviyec? quaolspnibMChd yi@l th ngoss) .  The

%ﬁ??%acde”%%E%a'sﬂﬁﬁéé‘?%s‘?a?ﬁ‘:Epf%??riét‘igﬁﬁﬂa%omplex (s50

[mcugaéslenP(:E}b@ Nd2A)) A/Htﬁgh Pcﬁ@%eadﬁ&.lgegﬁlgﬁpnhabmw%%%d DNA
53% GC coptent) was_ reacted with the dsDNA "target |
PBRere (UbRt W ag? o S99 ot bhiYSoe W TG Eakeoer,

kBspétior eSIBENCensAS thRser e th iGRIpaped the thetfe 4 WOnatched
%ggéér}gggs?Fi%q/ll1%%0.03/A0505t6h2e4 degree of mismatch between the
probe and target increased, the level of fluorescent emission
decreased. Slightly less discrimination between perfectly
matched and mismatched DNA complexes was observed when a
parallel ssDNA probe was used than when an antiparallel ssDNA
probe was used to generate the dsDNA:ssDNA complexes.

YOYO-1 facilitated DNA complex formation between an
antiparallel ssDNA probe and dsDNA targets, and between a
parallel 5sDNA probe and dsDNA targets, to allow
differentiation between perfectly matched complexes and those

containing 1 bp or 2 bp mismatches, without the requirement

for prior denaturation of dsDNA targets.
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obt ai ned by Probe No. 5 alone (Fig. 12A), indicative
of no DNA conplex formation. This result was expected

w@omgilaesé ng this probe and target conbi nati OPCTMRA0EB/005624

result in a5 bp msmatch. In the presence of 10 nM
MyC1l2 and 10 mM MhCl2, the 5 dsDNA: ssDNA-F conpl exes
Eg%%e]zsil:f]? a 53% GC content and containing perfectly
co ary sequences (SEQ ID NO5 + Probe No. 5)

or a Thdp donplixerdt FornSEQ LR NEkdmpld¥ obeyg Noand 5)11  were
%gner I ed f£uor scent_intensitjes that were 68% and

Ect PNVl gRtaFeRtatar 1 oY ~4 nEGsseRonin the

aadcﬂﬁ% aﬁt(idlﬁekﬁ% lTowerspdcagpecty vekythaf Egéaﬁ whs further
nute ncuhati.o than that emtted by Probe

sralﬁlen? ats f@h&bw)alm& SHHUPEF ohO 0P STFRE l\@@iésaﬁl@lllze

Bomd & Glodma®i ochOweth CONRERLEGEEONSIA EEDNARSUDELEE Nt
to allow conplex formati on between the anti paral | el

ss DNAEFSHPr WlﬂézaSlaﬂdrﬁwtm@rﬁar déud) t esralined the
Egﬁ_i@#‘i% lomoubmbf&é‘b%tf' adQ%AShq\Nn%moles of 5'-

rr[l) exes were a so fornmed whe
631\&%11??9&@1%31 P opeDNo . Pebgas 1P emldt Bl s ,t bE 7.5, and 1

R4- wer ZW' lmgl't gt%)(hl@E %Qat \%EQ I DTl—\AI% %La@@gowlxtures

nmut ant dsDNA targ S case

vonp| excilurirest iakn nwas mempeﬁ:edumt hzlmch 2@ kawebus lengths

trat f C1 1-5 nmM h
B ha - AReEr “FHCusa; RORLper Fouc PRbabar (TRt prios

tiheatxpraetﬁemc @& fofdsDNWMebg&d 2s an dFdll‘EM:LMﬁ_;C]ﬁmcu@EﬁtZOﬂM samples

MhCl12 f nut es wa ufficient to
gener 3?%0%%%Fe%§rgfdﬁilgm%?’ shbb# ia%pgy with an argon
f.boiol &see Heamnhafshi i esﬂimwgpar Becma/ 25 sl ebattONA for
%?n‘ﬁ[ﬁex(EQlDNO5+ r obe . dalq{g
i SRBT tHét DRRME3MPT ex Q“iaESlNEH“7 gptensities
mﬁcerﬂe&z/o %Jand GyTzlbmwgth respegsi mly,thghalmtsbabn wavelength

t ai_ne ar a sSDNA alone in
SPkosntereroaim Mite 2 LaRRRS ove e eoas r ety Gt dfion was
@ﬂﬂf@dlm;ﬁb&hhgﬁléﬁld@f vﬂa’&&)Len@@hAEbhOé@ih ?\dﬁple analyzed.
co xes formed readi at n 10
o oo e aE nee P BPaEE BT et anincubated
hiet:vvaerhqaﬁffei:itlt y that chedeand;indsagpbée had puanpaexyes WaEQ ID

s ved mh n a parall el pr.obe s used.
h nt¥ht i*6fis P %%VbcelSOEMD% iva aH[8 5 ARCVhEL2 Ther EnCles

palaifbd:twycﬁmpl&h&hﬁ’sﬁswowﬂ)m JoNmBt cdormilidked8 were formed
g;%gf-?ll lg%%é%;s_g%\@@gﬂ gen le%gnoat 7?‘5 \cll\le)c%gggé 1996%§uorescence
compared to that achieved by Probe No. 5 alone (Fig. 12A). By
contrast, dsDNA:ssDNA-F complexes that contained a 1 bp T-G
mismatch (SEQ ID NO:7 + Probe No. 5) were much less stable in
the presence of 15 mM MgCl, and 15 mM MnCl,, yielding a 15%
decrease in fluorescence compared to that emitted by Probe No.
5 alone after a 1 hour incubation (Fig. 12A). When Probe No.
5 (containing a 53% GC content) was reacted with the dsDNA
target SEQ ID NO:9 (containing a 33% GC content), a 3%

increase 1in fluorescence was observed compared to that
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shown) . The addition of salt bridging, condensing
agents such as divalent cations pronoted DNA conpl ex

wo orora0i666 bet ween non- denat ured dsDNA t ar get BCHIBR003/005624

fluorescently-1abeled antiparallel 5 or parallel ssDNA
pbbdbred thy dHdobw Hocub atorend Frigl.i abhg, ﬂicEJLHaitlIinabiEOﬂo DNA

tly c |enentary se uenc s and
ggfﬁl aﬁ‘ﬁ‘gﬁgqﬁpﬂm g[?ﬁgnges é Y@&ac e&:&?ﬂsé eﬁfng this

pPoohe tmeraaim cwinb hhat dn 6@uiidn uéeswfm RCBbabl ADs@dtch.

a rat4 betot The dsDNA
tar gets an gr%ﬁ,&nf& pr obgé é’lfl\ddllﬁ%élzco?ﬁ%l ﬁohé‘%p’ﬂ?cflr?e the
de Db neIINAH dicompitres chesseakibYA. a Despi t &sd heontent and
f r|md| ne .base i nterspersed wit
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r.obe, 10 Tri s 1 7.5 10 MM to 150n1\/l
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t:enpm’atame:r(salﬁ)asf otnsaafﬂloji%nltertgi hg1Ddw t tbRpI&NYiEBEmation

ute Q0 2 hours, WIthOUt ri or _denaturatian
{’ &&é@?ﬁafﬁe&r | DMy & i 90 Saffdesll dsDNA
‘Mr@em atmeldntfmaowqw@rat z mxaet E_ﬁcu}b&ﬂfﬁ:ﬁi a(gd@%g\ghb‘a Sown) .
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ar go avin vel engt

and %%%Fé}?@oﬁfﬂg%}f%%c ?ﬁe %‘e ATHESHuk{fuRprallel

500K eBoasd  Nalt e siatsi e&aelesarWﬁdrfl aﬁhefaly@mlremgua tpﬂfae dsDNA

25 nm 1 SSI wavel en or uor escei n

gﬁr??ﬁ er(légsy?g]f 1§]él’ggr 8RR L3Nt s<F W WeRr F ot t P aTsD NO:7)

ﬁ:une:mlen efse wanEl m@bmeiorfoeﬂablsﬁmbg Wed With much
e absence of NaC pres nceﬁjgIA 10.mM or 25

672 RPGERAF Al B vBen Ionee ASBRAYAP et & ¢ SE PO ach)

Neydi oI nSEQhokkRe NO Zcand ibhe petiqay.al | einesfdMA-Jn  in  the
Probe No. % was a{\? WD 2004/ 100636. PCT/ | B2003/ 005624
HEPETREY, Gt P H9Chenenbatli B PRrtodST( dafy Hgtt: and 2 mi

ghown)forAfIemimukeBowasi BaEDAEi dHt iHb I cPpaesenNR Bbmplexes
ﬁgagy nNoatdsihown) . The fluorescent intensities for a perfectly
matched DNA complex (SEQ ID NO:5 + Probe No. 6) and a 1 bp
mismatched DNA complex (SEQ ID NO:7 + Probe No. 6) were 29%
and 6% lower, respectively, than that obtained by parallel
ssDNA Probe No. 6 alone in the presence of 3 mM MgCl, and 3
mM MnCl, after a 45 minute incubation (Fig. 12B).

Although DNA complexes formed readily at 10 mM MgCl, and
10 mM MnCl, after a 1 hour incubation, no discrimination
between perfectly matched and mismatched complexes was
observed when a parallel ssDNA probe was used. Concentrations
above 15 mM MgCl; and 15 mM MnCl, were inhibitory for DNA
complex formation with a parallel ssDNA probe (data not

I
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dsDNA: ssDNA- F conpl exes consi sting of perfectly
conpl enentary sequences (SEQ ID NO 1 + Probe No. 7)

wo evoapabeBeadi |y, 5 resulting in a 49% decr easePCNIB2003/005624

fluorescent em ssion intensity conpared to that
ﬂmwﬂ)ed by the control Probe No. 7, which vvas
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ex or i.0 en the perfect mat ch
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éhatonrbser venbsp‘ittehe thees @ﬁi@@eﬂfze 500 M NaGhy £ Dt B ROt bases
DNA: ssDNA conpl exes, were. al so_f ormed when

Jtr}i}éemé’reﬁlsﬁgl WLUHGA PrSbe 1Ro. MECTRE 98ac FERN N (P RRs, DNA

SfhpgTRIxew Fd riyderSalNA lharaggéqlﬂeSEQ IsReNOEDY @dther.
nmut ant dsDNA target (SEQ ID NO 7) in the presence of
50 MM 75 mM 100 mMor 150 mM NaCl . Optinmum results
M@l@bt@i ned in the presence of 100 nmM Nad . After a
ncubatl on at roomterrperature in

m nut,
reactqh(‘?n ‘% itlﬁ oL CBRTRG i My BRIy 1M REERct %‘Pféallty was also

é%ﬂ@a&%@eﬂheﬁ%éﬁéﬁldn&t %@@hbh@swefé)ren@)llé@éfie@&' Promote and
rmtched DNA conplex (SEQ I D NO 5 + Probe . 6) and a

TP S ECRREE CRAEdripRe X1 ESES B N@rﬁe-*\?spr obe No.

6) V\@.ra%hs%ébQlegﬁi&"\’\efeacfteﬁﬁe%&‘fﬁhﬁ E@ﬁ‘% t&?rtta:med the
obtained 'by 30 the control parall ro . 6

febleawidaunder? -thermaias Qéncﬁatrlg@ﬁs @@I@Z\ 138)pm651®8m\,1>f 5"
%%%ect ¢ ! SdpgRxaMUUbNA SELHN N T AR PEISRRA on 7.5, and

mat ched and m's ‘ed conpl exes in an
1O oubdtd i3 O0puMi BalCbf ﬂslanﬁapésor(ldavstqms wghemf)lcubq’frﬁd at

S5 Blip SPIULRNE SB0 30l UL AL B3 | Bl raning
6o\ A E0A63R RGELE BZ@ﬂBbicﬂﬂf)ﬁﬁAorGfdﬁeth&ﬁ@th atf dsDNA
’géa%eltasr I\Iagoliqugr?c_?t E%E:{Jgg’glgrp,d Isgnc{ asF'v?Qre pﬁ.aceg into a
quartz cuvette, irradiated with an argon ion laser beam having
ﬂa wavelength of 488 nm and monitored for fluorescent emission.
The maximum fluorescent intensities occurred at a wavelength
of 525 nm, the emission wavelength for fluorescein. The
intensity of fluorescent emission was plotted as a function of
wavelength for each sample analyzed.

In the absence of NaCl or presence of 10 mM or 25 mM
NaCl, no binding between the dsDNA targets (SEQ ID NO:1 or SEQ

ID NO:2) and the antiparallel ssDNA-F Probe No. 7 was
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Use of nonoval ent cations, which are known DNA
condensing agents, facilitated DNA conpl ex formation

wheimaenicnon- 5 denatured dsDNA targets and  PCT/IB2003/005624

fluorescently-labeled antiparallel or parallel ssDNA
th’thBﬁ&l d,tafabt o aﬂo@mafldhrﬁefﬁus{ qda®B nbet ¥esh) .
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ﬁf‘gqus z&t i ore r SEEEFPBRS mi 3t urféu(’ﬁBFcfer&ibnteﬁilﬁééloPhelntenSlty

écﬁﬂlﬂaﬁ\&dn@o Bhdt peml 5 teld BONtHENBtdiLdicl.arngebnesdNsarthie.
pnol elilé pr "-fluor escel n Iabel ed SSDNA probe, 10 nM
1,

Tris SsEEes of o/ MG C190 aflf FBOMAhCRS. Nghe in the

fé&ﬁﬁﬂdw1lmﬁﬁtUE@S 25 swer @ekncubat egdnat F1@eMscent emission
te erature %2 for various periods ranging froml
"o SORBLF s EolMidhi nﬁlg%ﬁb%ﬁriton amodghp| eef wef@plex

ﬁéﬁﬁa&ddnnb@tﬁeéwatfﬁéf gaprelckey hatadated apcRo: W tdr@t and
argon ign |l aser beam havi ng a wavel ength of 488 nm and

MniRFrdd et orP FPFor ¥ cedt aidsst N ifEgephéy Lless quenching

xfrlhé&@ftﬂm%anﬁo;ﬁ@ TEASUheBIN S Iy e aken ehry8€ S&lEprobe No.
anpl es after subseguent nultiple_l|aser irradiatian,

Li"EHR PARRTHiePAI IS ORI iiaY. FLFRESPFRENSIREETST Lies to

thaorascencs Yastid gitednae arf i acaf (dbkBBndOrshown) .
each sanpl e anal yzed. The fluorescence emtted b

y
cont rRAPNEAFSPER EBDESEIhg're 68 Sp0T200a¢ 15beRethe parallel

PORA BAOAR Q02624 waBMRbest&d Jrabea o 505mekumi@-w{$e dsDNA
MyCl 2 and 10 mM MhCl12, in the absence of tar

BSTOE (RS SRFPy ABErBASHE STOPd CHFOREN (CHastD 810 7) in
hautessfcd REUBAt AN (dahm, NOdo oW 158nemt REOL.  Optimum

steadily declined at a much slower rate within the

resylisgpyere obtained in the presence of 100 mM NaCl After a
75 minute incubation at room temperature in a reaction mixture
containing 100 mM NaCl, the fluorescent emission intensities
for a perfectly matched DNA complex (SEQ ID NO:5 + Probe No.
6) and a 1 bp mismatched DNA complex (SEQ ID NO:7 + Probe No.
6) were 53% and 9% lower, respectively, than that obtained by
the control parallel ssDNA Probe No. 6 reacted under the same
conditions (Fig. 13B). 50 mM NaCl promoted maximum
discrimination ©between perfectly matched and mismatched
complexes in an incubation period of 45 minutes (data not

shown). In general, complexes containing either antiparallel

or parallel ssDNA probes seemed to form with similar
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5 hours (Fig. 14A). This effect we refer to as
"Cationic Quench". This inhibition of fluorescence,

wa@s@aai®mBed with increased incubation peri odsPGf/1B2003/005624

SssDNA-F probes with specific cations, occurred
eDfitdirelcekn dthe spheSeACHa0l. dist’le@ftrateahsonsmd bitcubation
not. in the presence of nonoval ent cations (data 10 not

Bh ° This observation makes evident the i nport ance

of ineubat nbgovaBemOHatAons ANPhECh M @) kRAr DRENtondensing
under exactly . the sane_conditions that the test
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of incuﬁgti on inhibited further_quenchi ng of 15 the =
Pt uBPbphoTe, STEYI PFRRRTn BOsPehdy FEvépPhe differentiation

be tireas conpeexéhes@addieringFber £ddély Hhipd ei@Bbhty WaSquences
en |reoll% unantici pated. \Wen the antiparallel ssDNA-F
B NG. CBHALNHIE b &Pe L SHRERR e 50- mer wi | d-type
dsDNA target (SEQ ID NO5) in the 20 presence of 10
Vi %CI ﬁ and 10 nM WnhCl2, dsDNA: ssDNA-F conpl ex
5% 9 i was evident after 15 ninutes of incubation
resuldspomg :skDNA deepeasss i mudihyernesgengeyonbi chrdas 18%f0rm
%reater than the progressive catjonic quench of_ the
bntTE" PEGEBSRBTUE®  (tidhpar eSFi HYIUTAA &fd mgppation  and
s e FraRREE B8N WaSm s £iRdsy a25 thadiseAbedeaét esf 3bhtensity
nd 60 m nutes of incubation of SEQID NO5 wth

BbeP NS 5 i n THRIFESencONGAIRENHM RETL2 BRHE 100 Hatches
Mid Zarigenadiat | fihAreb¥nand64%0 dlegheasepbPsist, indicating
fl uorescence respectively, conpared to that achi eved
BRyS t3RSc dEVEhi BRI YR fifeiERBATPPOLRY No. iieal offie eFAyine the
48 of AfflRhaf9oaNd s120: BOL y1 BHE €S a0E IJICUBBEd bdiRtion of
t he presence of 10 M Myd 2 and 10 mM MC12, no .
¢ & My e REs BiR styn&Ped REsiSgreeamt  caprensing
Ley@ls of shdnior gscephrephssi opimeencabr0 adghd2lhents were
mnutes was wholly attributable to the cationic

peetmsst-f ect (conpare Figs. 14A and 14B). 35 By

60 V& 3004 T00RIE LT | E9005 Dottt b FORE Srfained the
{SEQUWIDONG 7 O+ 4PrphveldNp. o5) f opnedematursice badoser dsDNa, 4
B o Tt SR L R R g G e e,
phsér fedlaf mdr Mg0lei aud e$0ofMi NoGbat i ofhe reaction mixtures
were incubated at room temperature (21°C) for various periods
ranging from 1 minute to 2 hours. Following dincubation,
samples were placed into a quartz cuvette, irradiated once
with an argon ion laser beam having a wavelength of 488 nm and
monitored for fluorescent emission. Further fluorescent
measurements were taken of the same samples after subsequent
multiple laser irradiation, at the indicated times (Fig. 14).
The intensity of £luorescence was plotted as a function of
time for each sample analyzed.

The fluorescence emitted by control samples comprising 4
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5 appeared to have been elimnated after 60 m nutes of
i ncubation (Fig. 14C). Once again, the probe was

wa@niospensads | el to the conplenentary strand i n PEEIB2003/005624

duplex (Fig. 14C). Miltiple laser irradiation of
periectdy Ryminel dwenbapyus dEONA IRDONA sodpl @xes MnSEQ | D the
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iheremdessi omrulatténsi eriedel ofassbBRIF ptesés MWL t Opecific

rapidity with which the conpl ex was destroyed ,
%%g %nérofot os%g\ﬁﬁfg. TRECINS OF fFﬁ%r RTERICEN 88 ot valent
aftions mbut plet |asitgy peisented ofo ridrevaathontsaldds (data
nched wval yes 20.observed by the unconpl exed, Probe
ﬁé@ %b%\ Brie g%ln S QPSEESRHATR rxaﬁfegss.evlll?ﬁn n&ﬁﬂBﬁ“p‘?rWe of
bon¢ybaxiceptiten wasriche spapliectihy anmekpbedneRIPLLXES exactly
rmed after
m

.15 mnutes of incubation and. repeatedl
|$? adi at & ntdl;iéf’gg?tgkﬂa*i I'—tiq’ﬁ tfﬁ%) .s‘aIF]ﬁP?%%f (?gs@x?ﬁﬁlmgnt are
thaorebcemulenpdsi Das v df0kacAnNSsSIAME Wrthollhgample after
destruction 25 of_the conpl exes, (Fi.g. 14B even ,
PREUIY PR o | Ui 6B cnnoPt B8 bEukenSs. Sugnaping of
nhétFrtqrd%?dnﬁ,ag&?uaﬁﬁﬁg a§15 sﬁbadyelbﬁéybafiquoﬁ@§cence
ta i_nhibite Fi 14A) . DNA: ss conpl exes
%g%fea?%ieﬁg akiLflSp T-%ﬁg‘z}ﬁsmatchT SEQ ITFS'NG 7 ¥apr opgntirely
Doan&i)ciwertedsi m |l arly apparently destroyed by 30
multiple lasing (Fig. 140 . An_ experinent was ,
per f o"ﬁfﬁ?ﬂ %be O%T%Rﬁ%ﬁé%{sﬁesﬁ%?‘?f BFOP] H&° f ? eli@S pfnoubated
ﬁtmi ?he b ashdg @md#@;ﬁwdmmﬁmea;aﬂﬁtetmgbpmmd NA:®3at in the
en fres tion re a to t reaction mxture
B F LRI tbadn o Ul T Ve Lt A MRHLS (R AP SCHAT b 1ex
qoencti 3b wak Eliaerscentsr as hiadtby dheissMAbnprebelting

could not be 70 %f 2004/ 100636_PCT/ | B20Q03/ 005624
FBvBr SBETEHRP £t t hEtORERGeEFe YHERRhVAP doRiof oLt than the

ppo@resfstﬁmdwgk:aitmeubati@hn@irgmgl yhérg@@fdﬂdlg thabet @, 5
sDNA- F probe s inactivate mul tiple .
TErion e THHES byl Th GBS bERhown CONBLRANF SRR G YRt oreatly

shaigteSiatitdear BY, ambiesn fuigsitess A frcubation of SEQ ID NO:5
with Probe No. 5 in the presence of 10 mM MgCl, and 10 mM

P W D d aft 10 30 mi nut 60 . .
e TP M Sl R BLLEL 10 A0, TS 000, s,

MnCl,, generating a 76% and 61% decrease in fluorescence,
respectively, compared to that achieved by the cationically
quenched Probe No. 5 alone (Fig. 14B). After 90 and 120
minutes of incubation in the presence of 10 mM MgCl, and 10 mM
MnClz, no complex formation was being signaled (Fig. 14B).
The level of fluorescent emission seen at 90 and 120 minutes
was wholly attributable to the cationic quench effect (compare
Figs. 14A and 14B).

By contrast, dsDNA:ssDNA~F complexes that contained a 1
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5 probes were added to the reaction m xture which had
been lased twi ce, after normalizing for the increased

wo bawaneweent en ssion of the fresh probe, no PCT/IB2003/005624

subsequent progressive cationic quenching was
b Serav ed smpoah f USEGOED NocGbat PosboNd.hé) Feaséd ot

m.xture, strongl uggest i that the | ased cations
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oo npiee menbaeyetitpt ©Xxs takadnoh ke esGarix aFigl egecds the
bases o&wggox#nai nucleicc?ckd strands and ihat such
bases ¢ &PT Rt 6P ATt etF SATR IR BE B5ESTECHtY complementary
JAINFOIBsONRAC koRPl €058 | (@mentar yo base maibel Ng.06) formed after

nol ogous base pairings, . dependi ng on the bindin
%gt“éjrﬂ'%aqs ot tte "B F%’HPfséaE‘éﬂ%El%T ”ba’g‘t?s presente of 10
miet goinedndy 16i therMmedl,t e paseidbl ig bf nelh hgs ot f&nissions
This is true her, the bases in the duplex are
TSRt gL o EHonAeBET RSO 1T (e SRRk @ rate
apeciddetalky ch@erd BE t ¢orfid st resiudiaioy Wietherigdllel

bases of the duplex are specifically interacting with
P erotectifn; chELre WhBmebl DU BT e Gttt was

Wiédes it @5l @knaoaPl LA by i dypbeXthe ARGFedicDgl YohPBementary
i nventio rises the discovery that Watsop- i ck
G H oDt FHERERA! 1 Eaet SO ST JOLPPPL Babeee] ovaso 1969,
tedeimatly aadthendap0dipyoxiifBl whase St inpeex St andisstroyed
§$q:do SO mﬁtq great sEecificité and alacrigx, Whi l e

32 hi 889 v embPRabfESli PLi S1EGRET YRiteemission, after
wspeid1a) [asiednr kabhenddato Ane @Y daiCapall §lgScld® values
etected as m smatches in bindin% reacti ons wherein
PRRENGIHDIPYg5E BRAIMEHF5t FFOPE WOmi haiteEnGoBET Bbi hgPrpare
endor cednonnal l14pgse pahésSohyya edcdephtloM @@s the perfectly
imperative. 71 WO 2004/ 100636 PCT/ | B2003/ 005624 = | t,
1L ¢ 9w TR SR KBTE S Rt SRonl JY St Squetr upft@ration and
Bé;%la}ﬁ&ilyi &r&ﬁﬂ@ag@@c‘%ﬁdr@aghég i(Ei(}/\ﬁt:S?’)-.le Eﬁk‘ghiz case the
co enment ary .quadr upl ex i ndi ng. adr upl e i ndi n ,
P Rt HSECPN IS am6F CGPO0TECE dutip ghe destPuction
geple- coshpegkBaserny. basge) pakkeandtHdigh further cationic
quench of Probe No. 5, when multiply irradiated after a 15
minute incubation, was totally inhibited (Fig. 142) .
DsDNA:ssDNA complexes containing a 1 bp T-G mismatch (SEQ ID
NO:7 + Probe No. 5) were similarly apparently destroyed by
multiple lasing (Fig. 14C).

An experiment was performed to determine the basis for

the effect of multiple lasing on the complexes. It was found
that when fresh cations were added to the reaction mixture

which had been lased twice, the inhibition of cationic quench

in fluorescence emitted by the ssDNA-F probe could not be
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5 m nor groove side of a duplex-coupled base or base
pair. Heretofore, while the potential of further

whrovditg3by a base already conpl exed in a dupPERIBI63/005624

unknown, it had been postulated that third strand
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M%e “AFt Pﬁ%&lrva‘?‘?t&{??nchaﬁﬁé% g or antiparallel
podehdsati ons can be nmade therein w thout departing
fromihe irit scope thereof. 72 WD 2004/ 100636
PCT/ |@‘io]b% %095]632’4 q@f’Afﬂ eq t%aﬁe?%%ra%dﬂoﬁﬁﬁﬁgbound in
ar awsmarp{ardnkandé@plerﬁdraﬁ&lyat Hepld:n AReOr gani Ticsdbdt as
nethogfc S|ng g? adm nistering to the organlsn1a

t I

rSﬁ%B ngrgxua?.'bbgue ?ﬂ%ll f?.ﬁzjr% rands and that

sater bpedy nen (bepﬁﬁbér&@lﬂétﬁﬂﬁ&hoﬁ)n 0HE | 84 £ AP AHa®6on-Crick
nucl Cld anal ogues;, and bi nding the probe to a

cgpﬁg?m?% Houi FRPSE€r aR@EFEBE| ot a%%W?ﬁOQQQ§nsPﬁ??onpﬁhrlngsr

theent gagi @mtheheiating heot bk it-ar g€t the prbsti@1 sequence of
géganlsn1and CO tglns a heteropol meric, target

én&?t&rmhﬁ% ¥ eﬁﬁt&lgr possible “binding motifs.

This is true whether the bases in the duplex are interacting
with bases in a third strand to form a specifically bound
triplex structure or whether the bases of the duplex are
specifically interacting with proximal bases which are
themselves coupled into a Watson-Crick complementary duplex.
Accordingly the invention comprises the discovery that Watson-
Crick coupled bases remain reactive as specific bases to
interact and bind to proximal bases on other strands and do so
with great specificity and alacrity. While all of this is
remarkable, it is considered especially remarkable that A:T
and G:C pairings are detected as mismatches in binding
reactions wherein the homologous binding motif is dominant and

being enforced on all base pairs by a strand-wide imperative.
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wherei n the heteropol yneric probe sequence i s bonded
to the heteropolyneric target sequence to forma

wa@ormphiensdby \Wat son-Crick conpl enmentary base PCT/IB2003/005624

interaction or by honol ogous 15 base interaction,
pr ois dedlkenite wheie kb leorgpkex hiofiododops ekgua@ﬂﬁpléke binding

het er.opol nerlc robe s ence_1s anti rallel to the
heteré%o FEFIE ?%ﬁ@é?sgg%ﬁgﬂc%rl?%e‘WE@@P&BEF§%E$??@ruPleX
prrehieng . Seql@ImB:Up&eborlﬁi:ﬁ(ﬁﬂr@ tb@n heluepobytRIdrC the major
taﬂget se u d 4%? 0l 0 o se i nt eracetion,  and
Brovicued 1 26 8 ?SFS % th3%f eR2if hand the
reiongpd egrDSVé r e&def decAh p:ruﬁl@lxncoﬁplé_di]e paekhogk Obase pair.

| ai LM hen type and/o enot ype of the

F oA SIS s dlf g é{'ﬁjea]rre?% mbtfheglr <t ng by a base
aheyeiyn aoctlpsexaer iof Eh$u§mr@?nmm |§r\;\;]m<m&ent teﬁ Okad been
treated. 25 4. The thod of c erein e
R EEers THSt A UBLER BHEPche SELBIL LBy e PESTR o o duplex
SECUanReE éﬁen@urmh tihe heajdieteeiepel yrerdne td%tli:g@k This we
5% uence E nnlqgous base i nteraction

¢ E Bofipf neth%?VBa§ S %W%ﬁﬁﬁ§§ﬁe§ndh?ﬁeputatlve
}Btﬁf]&fcmeol yél@[]lsﬁcﬁf obe sequenceelrS fAr apé€lri¥ duplex:duplex

ant i araIIeI to 30 the heteropol yneric target
?ﬁﬁ%? U5 The nethod of claim3, wherein one of the

pr obewand idvettiahgetrellatsé Ngte- skeanded, &Bm&tétﬁr ®fnding
t he robe d t he &arget i s doubl e-stranded, and the

o r CAPeR® higxwed atiihy sherE épﬁggatlon perlods

et ehd trbamCG:lHﬂc{p@talt&rér ead 3mieh RNA nd8 WBpend on molar
2004/ 100636 PCT/ |1 B2003/ 005624 7. The nmethod of claim

BECfiter 8F n 2t i a%s&eridhof§his i @ ﬁF&GElQEqueﬁdexﬁﬁHnﬁﬁe the

hetarqpel yrer lshd@r geb seguaesee dmve rpadaly elachieved, but
d%rectlon@ ity, .and the heteropolynmeric probe
°© 8ﬂd%ﬂl%¥)?9%§Vﬁ8Feropolyner|c t ar get

sequermemx; Sehomakogousnbase itHLl achhPriaB. WhEson-Crick
nmet hod of claim5, wherein the heteropolynerlc pr obe

SRR AT (RO IHGPELBPOMHREr (fEoEariee s dfteria Hrapate to

pRcadd Rid dlupeeki BRadidy andndntheaded eg;caaﬁlfmercyc probe
sequence i s bonded to the het er opol yneric tar
CHggg homologous

sequerce 1By M8 wWheTEFkePiek GonPrEREht aFRP
rat&fraictiican ang. bIhelﬁ@tﬁxpd)aeEsct)aém&isWemd Btab®) coupled

;thteo Watson-Crick complementary duplexes.

While the invention has been described in detail and with
reference to specific examples thereof, it will be apparent to
one skilled in the art that various changes and modifications
can be made therein without departing from the spirit and

scope thereof.
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het er opol yneri c probe sequence and the heteropol yneric
target sequence have parallel directionality; (b) the
wo arogavoedeicl udes a first strand contai ni ng t hBCT/IB2003/005624
het eropol ynmeric target sequence 15 and a second strand
contai ning a second heter g3@I¥feric target sequence
conpl enentary and antiparallel to the first
het er opol ynmeri c target sequence; and (c) the
het er ppolaymemkthodr olfers equeditciyirgy bohdemsewintien  and/or
het er opol yneric target__ sequen h .base
e R R L e
sequeattnistdiandedot ahthergacisd a hetrercsgsippecpoprising a

target sequence by Watson-Crick c t £
interactié%é%?1§9n¥ﬁénh%?H%giﬁﬁeH?P§?§#§E$%h§§§§enggﬁgence °
het er opol yErdie aptidbeosequeide arddt mpalogues; and

het ey opol ymerj c target sequepnce hav i lsl.el ot 5

i r LRSI E)S ERA Ehdnet erepaTymeri St abe caqienER o
i s bondedahdy dhe thehel apiodry méni cthar gegaséguencéigngin  the

honol ogous base interaction. 11. The. peth of i

5, wher ei PTHE hef@rodﬂﬁyng??(: %5 Sgéggeq%gﬁce ééﬁyt e
het er opol y&®es i digfget csequpnc esdugeece 30f amtd Yedcalaicaks,
directionality, and the heteropal ri q

s DOHBEALE o FHhe RETET ST s & ¥ Rpadr s anag hynied o
W SRetEF bk eemlcenentgrty bageencd etactfom 22, cdelex by

met hod of claim erein:_(a), th r ohan{'
"i?rtcﬁ?él"gédﬁén€8m8f51%lm%%}éaWe{]'@earsgepoﬁriltr?grraﬁcgﬁ%gr ggt 35 drborogous
SeaUenae haveoant bpavadd@l tiditr edtdrondle topmpllk tikea duplex
target 74 WO 2004/ 100636  PCT/1B2003/ 005624. jncl.ude

309 e GHREREOLORE a1 KPS HaEBrapor yar 12 Taroar To o0
seguenta yasdia senord sséanshaont ahai fpteropedpgeric probe
het er opol yneri c target sequence_c I

BRAY el %1 Pods Y 1 s (i 8?8% ey%e“f?f‘%ﬁ{ aertgég%que“"e oY
B&RIRI Y eRus apdséc) idtherdrtiener opod yerdwidedobehsequeirie  the
is bonded '"to the heteropolyneric tar e )
BRI Y Gifs A EELPTRF erdtt ic(%ﬁ‘pxgﬁdl? h%r%eg%éfr g\gggyﬁgﬁ%ﬁ,ﬂ

pr obey sequeRrcaecksolontedl 4im the veerend a phenotype and/or a

het er opol yneri c ta%get sequ%gcgig Wat son- Cri ck
genpr@ferftiatye BRYR Y er”altPn 10 13. The method of
claim3, whereidtidie ¢ff obeazandlt hehetaiget a@igorder of the
doubl e- stranded and .t he conQI%x i's a quadrupl ex.

organism is prevented or treated.

4. The method of claim 3, wherein the complex is a
duplex and the heteropolymeric probe sequence is bound to the
heteropolymeric target sequence by homologous base interaction
or by Watson-Crick complementary base interaction and the
heteropolymeric probe sequence is parallel or antiparallel to
the heteropolymeric target sequence.

5. The method of claim 3, wherein one of the probe and
the target is single-stranded, the other of the probe and the
target is double-stranded, and the complex is a triplex.

6. The method of claim 5, wherein the complex is free

of PNA.
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}g@glmls wherein: (a) the heterp olgly eIdC rob

14. The nmethod of claim 13, wherein the conplex is
free of PNA. 15. The nethod of claim 13, wherein the

whedenapses ynmeri c 15 probe sequence and the  PCT/IB2003/005624

het er opol yneri c target sequence have parall el
di r ecti ondlhet yethod tdfe dietier ciapolvmeeeetin phebéeteropolymeric

S n i on the heter r t ar get
BEOMEnSRal o OpTASe L05LIEREL 8L OBRLATE L Sl ence e
pethbielof dimeatik8yalvtier, ei martche bist er bpbéymlmeﬁ@: probe

robe Sequence an hetero ol a equence
Ee%uen par a1 cE‘?C{rje%: |onaI| gég?’{nﬁ %e% %p%l ?/e r%:ce by
pom@boga&qlbarseelnSebwﬂmh to the het er opol yneri c
targeé SG%%FH t%%ﬁe nef%‘ CIF¥E| Q%igw%ﬂta%%tero?o}ymerlc

i nt eracti on. erel
pblhebe 25eheteco@poahynehiec kmtelnepsbm&mae amcbdthesequence have

hete lyneric tar ehave ralle
FEL PP Al b fed e SRR T AR kB Bopf L oo pepope
séqamlc@om abmmcmgi the tied ehi@tpa:ﬁqpaﬁwmerpcoberge‘eqsemmce by
e st and .cont ai er% & second

e A R R P R L Al S
ant| par al I®le 301rtecxthbhe f bESt heam opd ynmemherpriobe (a) the
uence ncl udes,.a first tar
BET R ST MrobRe Yehpeb B iitor e PP ric araet
alduanSQGQﬁda@a&ge&eStdﬂnﬂﬂm&mbﬂnmyﬂg( )Sﬂ&ommrget includes
het_er opol c et, sequence. conpl enentary
A s aP P Ernd (et AR HE N RE ERTR IR X8 e cequence
&aquenee¢omﬂukt&dhdtben851MBﬂﬁmom@b¢nﬁrhetemmﬂnﬂymerlc target
sé%uence is g 15 V\Dt2004/ J’_LgOPSG first
B P?%ﬁ%OBF@% ﬁlﬁen?ﬁ ]E%r oﬁBFyn@r"’l CPERFGET T sedlencd Dy
merelogolandase tatgaciéqiencend drite het eﬂepdieyuwroupolymerlc

tional |y bonded to . th
REPBRopOrgHETE Lo oo Watuoiite byC VeLEE G gRoLie target

cerpkasent aby basemonbgbast i obasd 18inTheasetdrod odnd the
GERBRHHTF tthe HFAEr oSGAYRRTT 1 Seq e Raygecond
pRitalbpbl ghé eicd | onajdtt sequehct hbyprabsonntit de scomplementary
fi rst Rr obe strand containing the heteropolyneric
E8He® 'and a second probe strand containing a

secondolo Tied em@chmefl €lmobe, selfpienice onpherenipalymeric
and _antiparallel to.the first oI'iet er ogoltgrrer' C Br obe

%&E@ncs@qu(agfet ﬁéldt ai}lbeetheterop ymeri rge quernice have

antiparallel directionality, and the heteropolymeric probe
sequence is bonded to the heteropolymeric target sequence by
homologous base interaction.

11. The method of claim 5, wherein the heperopolymeric
probe sequence and the heteropolymeric target sequence have
antiparallel directionality, and the heteropolymeric probe
sequence is bonded to the heteropolymeric target sequence by
Watson-Crick complementary base interaction.

12. The method of claim 5, wherein: (a) the
heteropolymeric probe sequence and the heteropolymeric target

sequence have antiparallel directionality; (b) the target
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includes a first target strand containing the
het eropol yneric target sequence and a second target

wa@reoanaed®nt ai ni ng a second heteropol yneri c tRCTER2003/005624

sequence conplenentary and antiparallel 15 to the

fincgtdbet er 6poby Metiand A@tlaiseqyenre; haferdgb1 ki€ ic target
heterogolyner%c probe sequence is bonded to the

eteropol yndtS ¢ ttar g&ECeRJuentd MY warsBhetring a  second

m{tplrepeflnyxﬂéyi_c bﬁ&@gitnbeqa@ﬁdé)ﬂ;oﬁ\'@ﬂehta_ﬁtar landb anacigarallel
et er.opol yneri robe sequence is optiona onde

T CHEE O ERE sl THE T arger” soMsashencinhy (c) the

herelogolgndsise | NpesRCt | Ofequldhcelhe et hogh,de £l ai @ the

i% mherﬁin: (a), the heteropolymeric_probe sequence .
GERBONGEST UpdiAFdeti ESHarYet D¥s dieneechaRAse interaction

amili pRe ahéedraidlsedeiraBabiélye ddyudntet REOBSnddNAHIEEE Becond
first gégbe strand contai ning the heteropolymeric 25

PFSEECRROVRHCE: arftF %8 ts SEGHEPER 0B YRF afR Coiftkai dampg egentary
seceniintbeietiopol yneri c probe sequence conpl enentary
and aﬂéiparallel to the first heteropol ymeric probe

sequente; tR5 PREP?Gr gt ClPhBI dded’ e HeipstthearRjeabe and the

slarged soat@UNIRG stthanbed efopalndRohglekal 96 HRAHEREEx.
econd target strand containing a second 30

and a
heteré%oly%&ﬁi@?? & SdadBnéds cORPFferiths Forpdex is free
att pparallel to the first heteropol ynmeric target
sequenge; and (d) the heterggolyneric pr obe sequence
ed

i s boh The thREh skt GI6iFme sy cvhargbt Sryhategopplymeric

@Q%BEOQQQthaéeahﬁiQﬂﬁﬁtﬂéﬂéro%Qthgﬁi89E858@9|¥H§ﬁé§ce have
probe_sequence is optionally bonded to 76 WO _
P36/ 1066361 PEF L R2BDRI 0056229 t hBSsedBigropolymeric  probe

helbeeapel YEEbbedtar g6t tE8UHERE Loy YRS RN+ iek Eequence by

conplenentary base interaction. 20. The nethod o
QORPAPIRYS it ilRterartifR: het er opol ymeri ¢ probe

sequenee amgk thec iRt JORALYAEARG LALSSIn SN olymeric
have antiparallel directionality; (b) the probe

IFOP§d S€ W PPEs IS o ShYLGiPregatarafn§atpet sequence have

het-anopol yrRieetiBhEPEL Pequenge and a 18eeRPdoRiAPLic probe
strand containing a second heteropol yneric probe
SEGUERER dSnpradeft Py thRadPakerpre Amedic targRE FrAYence by

hei-ebaPolyaRT ¢&nillaRe 8 e UesE i di@rakbheohar get 10
includes a first target strand containing the

het er épol yRe? i c™ethPget HequelrEr and3a sédeigirar geta) the
Heardp6 Qe 1t NesbeS AR cBeh8HOPAL Y ABEL fodANARY i c target
sequence conpl enentary and anti parall el .

sequence have parallel directionality;,6 (b) the probe includes
a first probe strand containing the heteropolymeric probe
sequence and a second probe strand containing a second
heteropolymeric probe sequence complementary and antiparallel
to the first heteropolymeric probe sequence; (c) the target
includes a first target strand containing the heteropolymeric
target sequence and a second target strand containing a second
heteropolymeric target séquence complementary and antiparallel

to the first heteropolymeric target sequence; and (d) the

heteropolymeric probe sequence is bonded to the
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to the first heteropolyneric target sequence; and (d)
the heteropol yneric probe sequence is bonded to the

wQa200hao@BOpol yneric target sequence by WAt son-ErT/tHe003/005624

conpl ementary base interaction and the

hetterropoltymenicc Hargbe seqwaﬁteee Hys homaub@@@é lyadeond@d raction
cond hetero ence hy

B B S e IR RR L Pt Soadtelge 13 ree St Hinpandea o

3,1’1eWha&EcB:brm t het@f@mm&upl e&axfgetzos@dlti&{cegr BPVara®fson-crick
g % % ﬁ) thod of claim3, wherein the
5@ chctupiesare ﬁB SFaﬁFBﬁ%e of the target. 23. The
nethod8of T%éurndétwwherebﬂ basesof tBe pré&ein:  (a) the
bn%%ract Wi th, base% of both strands of the target 25
|

FPRREVUSTYS BIPPeTREMNEPRBI2BE ERi BT HSFORMEMerAC target

ag@snoé hhﬁep@ﬁ&&ﬂldlﬂkﬁk@@tlmhébrﬁ?ﬁe@)Oﬁmﬁok&obe includes
strgnds of the tag% si mul t gneousl y.  25. The_ net hod
15’ m BTORRertim e baTKTE g the hebepPBplymeric probe

cerpehses &eDX W i Besenghosphid e.stdndTheomBi HothPf &  second
%ﬁ%ﬁéPB wherein a backbone of the probe is

BRIV (RO reGRErel §ORMPIREAT 2nd antiparallel
[l@SI’dHe\/efJ}'ﬁ:ﬁ:l‘I&{Qféiop%Zymgbﬁc mptbes 9bqed@idM 3(cWhehei Barget
st one,base in 35 the probe is a radi cal

&&F#B 3579 WP D00 o5 Pt FER60EBERE RgerpRelymeric

retrged SéqedridNatid Wheeebid tire-JutoRe rhHa t St LRIy $€Second
%]te | east . one term nal bl ocking agent effective to

FGEPPAF YRRT DI g eEnEcRrelE FPLeREN R A bRt I RRFRL el
Io Whies eifirsadi theeapoliynbhes targeRPrdcsifendt;l easd (d) the
%ﬁg blndggﬁﬂpronnter 30. The method of claim 2 29,

FEPRC | aEPOne SHYRNGSy prichot ehondedy’ to  the
ceftdeBpblgndgenttDiged (RCRBHBBSHPJWaBISMcridk cHA®lementary
met hod, of claim 29, wherein said at | east one 10

BIeRG N FFGToter 199 TREhBRLREPRREMELoRTIRE gPRUence is

RS obLNg 0boY&XD leo TAIR: 1, sXEMK 3, ndtdhQp31 yRER:L, target
BOBO- 1, POPO 3, BOBO 3, LOLO1, JQIO I, cyanine

(ﬁqﬁgpgcngyFﬁggqﬂog?ep base interaction.

19. The method of claim 13, wherein: (a) the
heteropolymeric probe sequence and the heteropolymeric target
sequence have antiparallel directionality; (b) the probe
includes a first probe strand containing the heteropolymeric
probe sequence and a second probe strand contalning a second
heteropolymeric probe sequence complementary and antiparallel
to the first heteropolymeric probe sequence; (c) the target
includes a first target strand containing the heteropolymeric
target sequence and a second target strand containing a second
hete;opolymeric target sequence complementary and antiparallel
to the first heteropolymeric target sequence; and (d) the
heteropolymeric probe sequence is bonded to the
heteropolymeric target sequence by homologous base interaction

and the heteropolymeric probe sequence is optionally bonded to
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PRO-1, YO PRO-3, TO-PRO-3, TO-PRO-5, PO PRO1,
BO-PRO-1, PO- PRO-3, BO-PRO-3, LOPRO1, JO PRO 1,

wae y@aitas3srononer s, 15 et hi di um brom de, et hi di BOT/IB2003/005624

honodi ner-1, ethidi um honodi ner-2, ethidium
devd va¢cares, haterdpoieymeadd dtdegat aBgGueded | ByNBiatson-Crick

dceorn{ \i"é}ni Yes, ekgahsi di.u%} acr;adi ne heterodi ner, ethidium
nonoazi ae, - pY opt o MA68FEE2 SYTO dyes, SYBR Green 1,

SYBR 2dyesTh&®i cond@tren, SYTOXIhies and, wherein: (a) tﬂe
- %rri noact i nong/ci n.D. 20 32. The rrEFho of claim 29,
erer e t -I'8ast

or & RO Ay Bohte TS it BERCEhE Y LORP Yt target
pr;an;mﬁhee i BTwpas O\Hrdﬁq:atrﬁlﬂayordpﬂ:fi:tj%!nﬁgﬁﬁg; st (et W  probe
o} conpl ex over other possible binding structures '
O TREE oRpI‘eX > a5 Pho SrEbRBAOF LR S0he bt fgropol ymeric
qorgbkl Sleqgente| eadt a 25coN@ brEise basLanduedgQtindeg a second

nu | eosi ?e cationi.c pol ypeptide, _nonoval ent cation
G SRSV Sret 51°% ST BT P GG LB SR A e cd s g rallel
erein the _prope is et eropol yneri c, onded to ,
tHEHEEEr 8p5€§ﬁ€r FRrIsh g%*irarf%O %@&ﬁéﬁ&%g by P o DFRRL ymeric
haggeitntefgacti¢OmnAnRd skhent af gejet StdandUpbeXaiditng EN@econd
t hod oE clajm3, wherein theb%robe is a duplex and
R8P L BRET T (AT SERESPFOUPTI SERBkargethd antiparallel
par t the | Firsegahdvetopaaiaeged alamesi tivglahdharged, (d) the
nd the ﬁar%et is 35 single-stranded, or
3553“&%5’? YERed. 7BTORS 20087 Te076%6 PCHY | B2beRdedse2k0  the
%te'ﬁg@omﬁf]ﬁ% o%alf&jeai rBte;que\M&@r BN Wta'ﬂ@o?f—@@ﬁ:]?%ﬂl%@%ntary
nmenber sel ecte romthe group consisting o _
Sfsirot HErSHAGHPE Hybntae RBCPEPROLRIRFIG cBifiRy Sequence is
agiilonalhyicl B3BESA p@bynﬁhésegecoﬁ&anﬁéféﬁﬁﬂdﬂymgric target
factors, crosslinking %tgaents, intercalators, 5 m nor

gT B ECBI H¥er o IpTalerd el Bt iMabel s, dupl ex

bi ndi ng.agené SmetidPlEX Niandi B ageptsn EWAdStYHLoccupies a
bi ndi n agents, multimeric binding agents, proteins,
JEROTIEEC0YE et dS&9etspacers and linkers. 37. The

net hod20f chaimehodher @ilaikhe, piabecis PhOVbERE Hupies a
as a product of transcription, expression or digestion
iBRILT GEPPYVRIOAN Y &Ti98M 38. The nethod of claim 3,

wher ei23 .t hendr ABEHL6@NPEI $88i@ 5, wherein bases of the probe
interact with Dbases of both strands of the target
simultaneously.

24. The method of claim 13, wherein bases of the probe
interact with bases of both strands of the target
simultaneously.

25. The method of claim 3, wherein a backbone of the
probe comprises deoxyribose phosphate.

26. The method of claim 3, wherein a backbone of the
probe is uncharged, partially negatively charged, or
positively charged.

27. The method of claim 3, wherein at least one base in

the probe is a radical cation.
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vector, a transfer vehicle, a transfection vehicle or
a cell- uptake conponent. 15 39. The nethod of claim

W@200herseé n t he target conprises nucleic aci dBCT/IB003/005624

are nmethylated, telomeric or in an A, Bor Z
conf o2fat i Ome #6thddeoffetdladmof3,cl @hétreln Wies epRobEE Further

t ) ngm_c, DNA. .20 41. . T thod of claim3,
REPEEatE A8 ARl DRpelulhen Bionbies edgpencbreative o
dodidey digeenioe, cf phenptese sequence and an adj acent

codi ng,segpence, . .a non:codin equence, or a,
repet??ivgﬂgﬁqﬂ%%%%. %5.c$%39néth8 SHFiR| §pmiigprobe further
wioepeiiae s hat tlaraget oaenpindasy pemdickechondri al DNA or

m tochendri.al RNA. 43. The nethod of claim 3, wherein

t he tgggetf%%n%?"%% oﬁi?gh%mfgﬁgawh%ﬁeﬂhci%¥4aTt least one
ickeéng aoiai®tedd. idhe nesidshgigc! agens, ovheseidrcbhR@ensing
gggg%t conprises nRNA, hRNA, mt RNA, rRNA, tRNA, rDNA

or SnRNA. 30 45. The nethod of claim 3, wherein a gene

assocBat edThav hdichidie dargedin S2eonphetely ofidpagt i addyt one
%%%gscriptiona%%% silenced. 46. The nethod of claim
: s

whér ePhO8X% sthn df THEPSgerelieSthbdufaPed bye group
adhasstigg aobi Yoty afifamo-ty ebvbhe, proke-3,3®dpor1t heoso-1,

et . 2004/ 100636 _PCT/ 1 B2003/ 005624 47. The
%@%%65’0%8% a'hw%ég érggﬁof e AR cHieds JErfPRroO-1, TO-

??BO}SU. PSiY®-BROABLT mei]:sRo-@. Thermethodmfrol-aj Me3- PRO-1, PO-
t her isin romng. a transgenic organi sm

fgb' he %@?ﬁ%&‘éfgcﬁ§rﬁﬁéglmheﬂ8rﬁR ﬁ%'prSBgnF%e monomers,
lenhi aflua edromide a dxadiica il MoaBdi k8- DACS iR $okb8Amer-2,
i@hernaliiéed.b .t he organj,nl 50. The nethod of claim
BEOGHEFE 0 %Fkﬁﬁ%%vg§300 A EH S t REEREIRF arR@9SYi ofCridine
dedioatites t r ansétiditim-ackdentd f i edhetddBherJhe ethidium

t hod, of cl ai . Wh in a phenotype of the
SWHEGS%% 1§Pg:°¥mé %‘&B.gé ?del'heg?frr'é?hggfgﬁf S¥BRmGFeen 1, SYBR

wiresgi Pibet@raghr GYBOKNdYSs and 7-aminoactinomycin D.

32. The method of claim 29, wherein a concentration of
the at least one binding promoter is provided to favor one
binding structure of the complex over other possible binding
structures of the complex.

33. The method of claim 3, further comprising at least
one free base, nucleotide, nucleoside, cationic polypeptide,
monovalent cation or transition metal cation bonded to at
least one of the probe and the target.

34. The method of claim 3, wherein the probe is
heteropolymeric PNA bonded to the heteropolymeric target
sequence by homologous base interaction, and the target is a
duplex.

35. The method of claim 3, wherein the probe is a duplex
and at least one strand of the probe is uncharged, partially
negatively charged or positively charged, and the target is

single-stranded or double-stranded.
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formed. 53. A nmethod for preventing or treating a
di sorder in an 15 organism said nethod conpri sing:

W@aosNni®Beri ng to the organi sma conposition CPOPIB20INY5624

a probe containing a heteropolyneric probe sequence
of ndeél eitheawiedbodr ofiuclainc Heiwtheanahoghesyrand comprises a

i.nding be to target to prevent or treat the ,
%Rglego?%ig(?c?gnopt%eomortglaenigsmupv\ﬁgpgf‘?]tjt% ?é\rc&beimqtgleirﬁpeutlc
telgends ganushe ank cightdidssiagheyenoppl ynerd sdsgr gril ymerases,

nce of nucleic_acids erei,n the heteropolyneric
%r%%ﬁgcél 1fjleonnce%:asm_‘ﬁgﬁdedcf%s\l\éﬂt Rt e?%?)rbﬁ/’rrerjirﬁ'yercalators'

mdnget seoeencoindetor m pheorgltExeby ag@ht Mt siebe@si, Ckduplex
Lement ary base .interacti on or by honol ogous base .,
PRSI, FSRTESE out it Sthat RHAIT  RESR Tl BRARbURLex  binding
dgphex, amtltheehiter opabyn®gri agphebe SequesiRs| S peptides,
q_,rétcio rgzliéesl tso t he he%e{olggl neric target seguence,
the " het 6t opol YRS TE *pfdbe + ence is bonded to the
het er 3pol yIes inethatiget seaitersse why rdin hom®| mgnss iBageovided
i_nt er act iC{)n a%ip$rovi ded that when the conplex is, a
Y& &

i 51 &%,° TP IPHERR of SRRERS It i, dggestion in a
cell or an organism.

38. The method of claim 3, wherein the probe comprises a
vector, a transfer vehicle, a transfection vehicle or a cell-
uptake component.

39. The method of claim 3, wherein the target comprises
nucleic acids that are methylated, telomeric or in an A, B or
Z conformation.

40. The method of claim 3, wherein the target is genomic
DNA.

41. The method of claim 3, wherein the target comprises
a promoter sequence, a coding sequence, a promoter sequence
and an adjacent coding sequence, a non-coding sequence or a
repetitive sequence.

42. The method of claim 3, wherein the target comprises
mitochondrial DNA or mitochondrial RNA.

43. The method of claim 3, wherein the target comprises
viral, fungal or bacterial nucleic acids.

44, The method of claim 3, wherein the target comprises
mRNA, hRNA, mtRNA, rRNA, tRNA, rDNA or snRNA.

45, The method of claim 3, wherein a gene associated
with the target is completely or partially transcriptionally
silenced.

46. The method of claim 45, wherein expression of the
gene is modulated by adjusting a binding affinity of the probe
for the target.
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47. The method of claim 3, wherein the method causes
cell apoptosis or necrosis.

48. The method of claim 3, further comprising forming a
transgenic organism.

49. The method of claim 3, wherein the probe is
introduced into a bacterium and the bacterium is then
internalized by the organism.

50. The method of claim 1, wherein a gene associated
with the transcription and/or the translation is identified.

51. The method of claim 1, wherein a phenotype of the
organism is affected.

52. The method of claim 3, wherein heterochromatin is
formed.

53. A method for preventing or treating a disorder in an
organism, said method comprising:

administering to the organism a composition comprising a

probe containing a heteropolymeric probe sequence of
nucleic acids or nucleic acid analogues; and

binding the probe to a target to prevent or treat the

disorder in the organism, wherein the target is in
the organism and contains a heteropolymeric target
sequence of nucleic acids,

wherein the heteropolymeric probe sequence is bonded to
the heteropolymeric target sequence to form a complex by
Watson-Crick complementary base interaction or by homologous
base interaction, provided that when the complex is a duplex
and the heteropolymeric probe sequence is antiparallel to the
heteropolymeric target sequence, the heteropolymeric probe
sequence is bonded to the heteropolymeric target sequence Dby
homologous base interaction, and provided that when the

complex is a triplex, the complex is free of RecA protein.

80



