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il A ohill 1l *166166* WO
2004/ 100636 PCT/ | B200 ﬁml HCD FOR MODI FYI NG

TRANSCRI PTI ON AND/ OR. N AN ORGANI SM FOR
THERAPEUTI C, PROPHYLA NALYTI C USES

SPECI FI CATI ON 5 BACKGROUND'€¥*THE | NVENTION 1. FI ELD
O*V(?WEW3@\I The invention relates -to a net REHIH2093/005624

nmodi expr essi on for t her apeuti ¢ and/ or
pr op (%IWL&@%U%M
a ne P

conpl exes are forned by speC|f|c b|nd|ngf betmeen
si ngl e-stranded or doubl 8EALFaOMEPNNUC] eobase-

cont ai ni ng probes gitkcRbHD SrSEARNYG NP on
doubl e-$ trag.%?%E nucl eobase- contai ni ng target

sequences SERIPTGNYF RELATED ART 15 The
Vat son- The cknvemdébn ofre hatadsei o agi dstihas ﬂ&ennctdieylng gene

aCCé@trggstna%@r @héf‘aﬂ&ltfgugl@({/op:l g:lrgg%}&ll 2k D€ d:Y:ses, and

flftc}/ years, Al though anti parall €Ic a
dupiERe PAFFIRHLaT LY gESt SUCIhya VEE S atherein cﬂumlreet t heiplex

nosAnddpdeyadtupdieed chygexeaf ayl tfb&ln&:t Sby agﬁtaéllfgl:elbcindlng
aclibSbLhcl Yigge It Danaeen, 29 discovers

nucl ei ¢ _acid ormtriplex Fax eﬁ‘nd %ucleobase-
qurtpLRbRIst Phekas e@nGnd%wngderﬁialalmdednmn i clvgbldinitirhnded

r eaeill bybadeOtoh tiShaNG CsarlbAdiddgeA0ANG three nucleic
aC| d st?andgE%&fpgrm a tl‘l€| ex was wi dely believed to

confine FYY | VPP BB es of nucl ei ¢ aci ds
: (e. g., s W%ﬁpu@rm oroded| \qFy rmuwldice astdlieRaLSheen the

Se@cRpled SEEQ&iﬁi eh mtﬁlecular.Efb giﬁgfffog%éa%s glfty years.
purine-purine- pyrimdine trip X form in

i xed- vateweel saPrtdFat s, "’u°266° Eupcid, dtB?%?éhEm first
80131@@951(@99)Waﬂ‘dbhea:\/cerc;clelaml €Rd ridsi el BENGd type

Or Jwbﬁhﬁﬂl%ﬂtel-ma%s ﬂ\hﬁ@ggt aICQ.dtI A O?Qré’J‘ Hogg%t &€ Mbeen

n etween |limted varie nucl eo
cfﬂ‘éﬁg‘é%mdr 5bremiCheir 2PaEe grser Fore Badel e cbgiitiren. and
Seequaergpl,exl:bomc&ueés alndeandertLahS cdmatiendndNo.

Il ted. gro
5, 874, 555 110, DELAY et ; inaONEY 0y B elatel th%ea% dheleic

of |nventors as r cent |sceés severa
t hatcidpstrerdal ¥y bexmade ntxemlebcag@sSeq@eﬁzebehqmeex to be

NuGdaifEned to very limited species of nucleic acids . (e.g.,
polypurine 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 Eui. 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.5. 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 pairing recognition can be
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35 aci ds based on Watson-Crick base pairing
recognition can be 1 |11
[TTTTHIIMIETTITTIMIET T ~~~~~ |1~ *cooo002* WD 2004/ 100636
PCT/IBZOOB/ 005624 created and used as the basis for a
hi accurate and sensitive assay for specific

ﬁ %‘ 006%.e U S. Patents Nos. 6,420,115 t BCEIB2RESENS624
et n 403 313 't et al. These prior
de\clzgg%tbe%egatn? ar e %ased%&%oﬁaﬁlﬁmﬁ%‘f fihdrahhy SP&BRYAE  and
paPPRH ti¥8edsiay £oconpentfionalindirgl.ei Geacds duplt@nt§afos .
be6 nmdeseeosaegksfdn%@tl Yaal, d%%l %'?@ e"&/gy“a%eﬁﬂslgat Al

rand. . Zhurkin et al.,
Sg%e §irdet ss¥s ?‘H‘ée"ﬁﬁsgﬁf%lqars?? wPnparkdded| wBbikin stably
t r Pplesdeshaskovevers ¢dmweatididlplexesidr 8ol a1 RxP&an be

Onké(n&{r%at ﬁqeé?.)fl&.ﬂ )} qh%ex f}lﬁg?% 1g%§%%nglg.ngfthlrdhstrand

maj or groove of t dup
r econbi®iat Fidh $r ctleir n239 sdehMeks, FBe@A piBL ei 1R94As dhasloses

bethe t bes:{naﬁemyghft rﬁa&h@l&el””ﬁlh@' grﬂﬁlegc)%s nil:,l(h}?el ever, . iahese
wi sdom y egar di ng quadr up

Co@yﬁgltggggt Rat ga%fﬂ] %%CB?I 8?9%t?’if€ttﬁiie§yoﬁfl9 ERi-sd strand

unBiEpding| api the yﬂallgrextqcenee ofonitk tdupnex ang Y prESénd of

NaEE b h@SorOhr SULINS], CsudEiLdSy AAn pgf dicular, Sen et
364- 366 (1988 o96d t hat

- al ture 3 .
Suanl(ne r i gﬂe@oﬁﬁ‘él EBET dé’égftaﬁr%eﬁt anebebt yacids, the

seffnveoséorirle windomf owegastiimnd@thdiabl &€Snhdliid £1idSehas

n [ %3 5.7 1992) dISC| sed that
e Sok P R ATl s et el W10 riReh epds dabratwery

|n?’6tre§‘ﬁp€|°§?+‘i}é’t“ﬁr S@dcompysddrop Rartdy okaddH of nucleic

ol agjoimer SIn Nthicelanl sehBeochem (§Liyee333407d85507 24008, )
(1§19549le§51 bl 616 Ac] 4 Resear ch23: 696- 700 1936“)’
di sc] osed that Some cgbamt FaiPPEs SPF’g‘?ﬁTUEF’éoiff%én%%ﬁﬁly

al %%1%§§%‘?fth1€ th%rFOGFf%‘é'tandsé hedhaks eln alfitgamesen et al.
f O[B\id’d:geﬂnfm:g:y" G vifes70 Thesmohi ghediscQbsled SthUet Ur§sge

db uartets t hat_ consi st of four
gu]g%%ts_lgg‘lééﬂrdéegl duégm rrangedth a PIraher andIfecdate  into

t o@‘é‘te’r?értruct%’felg@mﬂ@eg@t@%ﬂ bdz.e opai 6 i siggoméec.or di ng
to Senmetstl et GBI OQB%&?&Jﬂétﬁ} 89: 176311&112@% oﬁg‘l&r‘re and

A ] BGH5 BPEEHE GanBti o oof LOTHASE 1 HmeR Bheforsoms
stgupnigeesich oligonucleotides can also assemble in an offset,
parallel alignment, forming long “G-wires”. 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-1 integrase (Mazumder et al., Biochemistry 35:13762-13771

(1996)), formation of synapsis during meiosis (Sen et al.,
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It has been suggested that four-stranded DNAs play a
role in a variety of biological processes, such as

inhibition of H V-1 integrase (Mazunder et al.,

Bi ochem stry 35:13762-13771 35 (1996)), formation of

[ [ nmeiosis (Sen et al. 2 WO 2004/ 100636
E%#??@E@%@%Bbggz4 hbturé 334: 364- 366 leSg%?TCEmmmmmmwn
| ianson et al.,
t58| gé}%r 88?%%?5??§£6835 X\{]AS& )al andNUCF%]iC@‘eAel dsnaintenance
Res &4dAaDs0m o7t 305 ,( 1897 )59 : V1m0 beeso) furshier o« al.

suglgﬁﬁle&d tzttaHsC%tségkéﬂ Ngst 3 B du&{9’99gogzrgﬁirhgs_ been

righguadru xes m ght be the
suc |gol ¢ dgagl %rrd’(?és§€§trqjéf1néx'ékl’*ﬂ)IR}”Odtth.onPaEe@ﬁamne—
No. T zh0 1 qu4DSip L exesHamdlie: etoeal th@ugg?stts, t Eé‘r‘itrolla?% such

ntrol | ed through
teI&rmbﬁ%alagrb}ééé%rsg‘a?%‘%% gﬁhl%é Gatettete. goon 709

até’ Pgéfiéﬂt *ho?l 5, BEgeTED *E@tPlttqiememsealactdvﬁw @8Q8t be
t hagont@olLmat traols adugriada ! Axes « CALL %%ég ! Oyeg Ggpnine

an or detecting nucleic acids.
59 2§g%5;to Agrawal et al. discloses a nethod for
the purPf§cdetert o.syrR8lerBe ol ipgensicleeobi 08 sc1dRs that

wher-guartde w%ed h@lécﬁugké)ga%n%% ?gl glretsltowggr L(iil aZne assay for

i,fi aI | th desired ]
2?%&%%][%90%’?18 Hnd tSirconi tant |y for ma nul tiner
aggr ega¥ €8 - fathnaNquadoup!me BNAAgThR 1 ! ghnecglscloses 5

n ggrucl eofide to be
Sﬁ?‘fe??i‘%e.fgg?‘ﬁéﬁ FIHARBS A TRE BBl | Shgncteotiaes,

t eChifgtiestre2GYstipapbigonnslest 4B32, @serntaizaesyeﬁfaeally
al WIGhSGIMedhomnynemﬂii r&a@eby@&%m&%ﬁc 604drdR ant 1y

t a det ect abl e marker,
(F:) [ggml?t§ h\glr alnuelﬁcill %gaggﬂ? thC| %Vﬂwru%?’ét YA The

at FAChEFS oaﬁﬁr?gé‘%t %‘i’féaﬂpe@@t efhei nedtliposiclédnideSeeo be

al erifisd PRat eun E\bolaﬁ:,eélossft%z sﬁge%crbc;iggnl.c? t@hhnlques

riobes R Ao B S Ol L iomiee

| aP@@owwg;rﬁméh@wyrmg@ﬁ@l@oad;qiedSprbyei riigheahalela%t one

f odpBé ¢t 1at marﬁéx%daifféﬂlm:ﬁ@ﬂipeﬁltig a&é}g: Can beDl\H’&—c(.jLeavz.ng

fo{noggﬂf attl%gcr:ﬁgc}/ to at least one predetermined position. See
also U.S. Patent No. 6,403,302 to Dervan et al. The probes
are said to be capable of binding 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.S5. 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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U. S. Patent No. 5,650,316 to Aggarwal et al. discloses
30 antisense therapy using triplex-formng

honopol ynmeric oligonucleotides. U S. Patent No.

6, 395,474 to Buchardt et al. discloses conpositions
conprising peptide nucleic acids, and their use for
sequence-specific recognition and inactivation of

& PaAd. T hvadran S A, bl 1 FErE o QAL caeRytion in
tmqnnthﬁrliﬁuyrhe$|b@ngeémgﬁwm;¢eﬁ"tq mecodraitt itheof dtotmepuyisie-

hSEGEIY ! diAel €Hqhdhde8COIM L gnyénjolﬁemurcbn&tlons
homopyri m di ne sequences at _non-physi ol ogi cal

condi ¥i ohs P2Een S Nopaf ettt RB? 6 566° 559 2o Eiydoaes dihe use
daf sxismsesO t:hmmse ge51e0éx;d$§|§|£orﬁ an Bhtéddetggame :m a living

EXPr €53 a larqget.ggne | a livin cel is.
di scl oged t lsc PHe precise ﬁec%lasrﬁ Sho 15,&?% aCtlon is
umel eadr ; h%mverthq Petpat elscrsel 65e8 tehlétfem%)etnwenenmental

%ﬂy|§€aﬁgﬁégE@onsafghﬁigqgﬁr5¥ip§9fﬁgﬂl§|B&éﬁd%&on make it unlikely
triple-helix formation nmake it unlikely that

H%MSR%N%&%&WNW&&P%W“ -i 55 Msdi-at et Pyya gtriple-strand
Ef:h.pﬂterst T and vii &w Siff Waé Ufeyol iy \He@'\te Dfed henémaages Nghd

cei ed con traints an r ohi ons is de
hl?)"é S apeJ]UetS Scroogﬁlead%t her%d éltlc’ |pr°P§Y{aCd°lc
@rafﬁrpﬂn@ke?,l%n@mnéﬂﬂﬁd@nédmhiogis ntgamanairmlpa@allel or

anatlel ,hoHQIE&d&QOHLS éUmp@&H@lt%@?nﬁ@Jl)élﬁugél%s or
aC| s or anal ogues thereof based upon specific

AN WHE S At & °Bi ner 57! TBo?xﬁ?SEFF%Q|“é§l?ﬁﬁn§ﬁé?réﬁqﬁﬂ“6r
ehptaiidat eck hemeh st radlel sefanengasdchépdircherein are

i ncor rein reference.in the| ireties.
BRI SR G P TAVERTT O o Brefiar oot g oEh 5
Fﬁﬁﬁmﬂnrcénlfprt@vﬂde@t&reéh?ﬁ)& tion conprising 20 a

probe contai ni ng skrhet enopak yoemie prohersequence of
nucleic acid nucl ei ¢ .aci d anglo ues for. use in

modi O FY TPARLCrTt f B ARB/ G P ans GEFBRF it ohnconer ising
ar grauies ppiye ipiindi adiette rapdigmer bp alrplrer sgiuehae get nucleic

e, Ct tan f r i
SPANICE A 800yt A0 0T, Bt

PPt STemel S5 oRete PGpBT ATERIRCPY RiGEL NS dGuentetarerp byaric

&mtpkemé&;&evatsmca@@bskm ctagp&@mmgxar )bhﬁ@&@terlzed in that
nteraction ous base interactio

AT =ahe P ONE Sanares TS HohiaT &y AR cRetne

hetetm@p@t/lymrq tarqrtolseasemeenceamn anmnpaleal belwatteob ferick

Bgﬁﬁﬁ %EQ%Q??”HagetfHé@%Ectlon 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 adapted to bond to
the heteropolymeric target sequence by homologous base interaction,
and provided that when the complex is a triplex, the complex is
free of RecA protein.

Also provided is the use of a probe comprising a
heteropolymeric probe sequence of nucleic acids or nucleic acid
analogues for the preparation of a composition for modifying
transcription and/or translation in an organism by binding to a

hetercopolymeric target sequence of a target in the organism,

4



10

15

20

25

30

35

sequence, the heteropolyneric probe sequence is

adapted to bond to 30 the heteropol yneric target

sequence by honol ogous base interaction, and provided

that when the conplex is a triplex, the conplex is

free of RecA protein. Also provided is the use of a

probe conprising a heteropolyneric probe sequence of

DUELBLE AL O UIGhE £ ACHHL) AR A0 OO LA LEs adapred
parat1on sition for modityi P

W am@@lr rgtufmhahwwlvmm éﬁmmt |ana¢mﬂ ganfcsrm pycomplex by

Ridinngrf & %ome&n@r&BQbWé Qnﬁeﬁrag:%ﬁo§ecgy%90ﬁonglo ous base
target in the or anls characterized in that the

hRtEPEpOP Yy PE Bt doﬁ@ e‘ﬁlfé‘n&%el%omaa%ﬁbtléda tePI5Fnant o-he
héiee dopb eyropdlcy peshe skgugete sequetipari D10 ehconpl ex

[ I tar |nt raction or b
B e B TR Yo ARk T AE i B8P oFeauence
e%mﬂa@)‘éeﬁi st bgopl ex téﬁdhﬁttf?éOEOhmeefp@pbﬁwér peaysmgbeby
5616 Es Isa RNt hbarakh sh, tRqt Fgovﬁ%eeawkwﬁrer@ complex is
tar]%@t seduence t he hetero ol ymeri cﬂgrobe sequence

e

afit ed- % BB 6Stfﬁseené’tfe TPoPYRETIC t ar get

sequents byovh@émllegau&nipaseudﬁ epactising arpiopéowrdﬁdnmg

%h{’gte@hs&gn%% Jb%xs&gue %et 5% Rmc);(Laeé haec1%gng1!“ en)l(,lcllelc acid

ree o I ovi
eOMRISES | BIF @éﬁwm@nﬁgoa tme@benq:wtiaswcm 1a a organism by

b@ﬁ@lrn@p@ﬂuyrmrobe wcab%egswﬁ%mgﬁepﬂ‘c RUELE] GedGitls QF a target
nucl eic acid anal ogues reventi ngh or treati ng

47 SOFd8FITH 4 of A §Fnrb§Fd SPrthatg CPRe SHeEBRS DBeA e Probe
he@&rn@poliyrmrapmcﬁ arqgebng eguehe enaaferapd ymgetc tdrgeliesequence

ch lmS qr chg)erhfa%ggn—ld} naéon&)qgraggga tyoBgLym%tegactlon or

probe 1 uence is adapte
hﬁétf@mb@wrﬁerbuaéetJarrtg?éﬁc*S@qUeﬁé@theé tlortmvaeroHs egmblex is a
ﬁmmnaﬁhiak ﬁea@i@mph@fﬂ: Rasee igétqﬁéﬁﬁe%]il@na@tflpab_ﬁllel to

0 ous base.interaction, at
e R e ARG b1 Gt oA CHERE & 5pBT YHePP bA P dhebrobe
sequengeel s sadallpte@arcalbbedi ttco the Hmthaebaomlrynetran@et sequence
banaehisequence. 1he bet aropaly rE%krEdQ& ock%%tz%e%ewgné?&lplex

I's adapted to bond to the heteropol ymeric target
sequériéBleny thenttdGtst badseei at e"te&%tli’%ﬂf—eland provi ded

t hat when pirbel@eﬂffmsel(he ngeaof ra plreXe ddﬁ@r@@imj ax i s

F‘le &S o%ol erlc rQct)bee S erice o cC!Le c J] cﬁ c acid
DY obe PROHPT i S|ﬁ hgfleropolfy?r‘érl ¢ p?%1b€ §5qnu‘é €& ot
ﬂlm@llqgluesamlds;h@rplrﬁmlrei:cora@lfda 2@panat oguésr fprevieheing or

Qfép;qrn@t 50@15% dér Cﬂﬂ%ﬂsbfda%@s&%y Fﬂﬁﬁé{ﬁ% ' ggaoﬁeteropolymerlc
treating adlsorder in an organlsmby binding to a
h@f%erto%ﬁ%f&el ef a target in the organism, characterized in that

the heteropolymeric probe sequence is adapted to bond 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 heteropoclymeric probe sequence is adapted to bond to
the heteropolymeric target sequence by homologous base interaction,
and provided that when the complex is a triplex, the complex is

free of RecA protein.



target sequence of a target in the organism
characterized in that the heteropol yneric probe
sequence is adapted to bond to the heteropolyneric
target sequence to forma conplex by Watson-Crick 30
conpl enmentary base interaction or by honol ogous base
interaction, provided that when the conplex is a
dupl ex 3t elNG:Diehieh POOIKTEEY Gon PLOAR: S8UHEN Salrincs
antiparallel to the heteropolyneric target sequence,
t he hB8herigyshyher ivélprisheesephadcénieorgdapteh votlhoe
t0114N8g "L LIARO! B 6h tialk@et e £OQHBACAIMRY aDOMMIGgALSe 1ike
base interaction, 35 and provi ded that when the

BOIIER 7 APEFPPtex, the conplex is free of RecA

pr ot eFngs 5 1BRI B DESCRL PTBONSIOF 38EVERAR, VEEWS,OF, THE 9, 103,
W The .inpv I 0 ]| crihed.

R s R T

f bfaesneet nvveral sy ddsregrhree pi kectépermdnwgvalrngth for each

whes &l Rnabyd@sandA 1B, 1C, 2A, 2B, 3A, 3B, 4, 5A

5B, 6,.7, 8, 9, %QA, LCB, 11A, 11B, 12A, 12B, .13A and

13B af &9tordBsi 1T gRdptt 6F° FTREPESTATEPM Arenditgrescent

phodrisadyasl et tedned iofuott way e F enigteh £ oreaeac hamslanphelyzed.

anal yzed; and Figs. 14A, 14B and 14C are conposite

graphs of fluorescent 1o intensity plotted as a

function of time for each sanple anal yzed. 5a WO

2004/ 100636 PCT/ 1 B2003/ 005624 DETAI LED DESCRI PTI ON OF

THE | NVENTI ON The invention flows from our elucidation

of the specific binding properties of heteropolyneric

nucl eic acid strands. W have previously disclosed

the specific binding of a 5 heteropolyneric strand to

dupl ex nucleic acid and the specific binding of

dupl ex nucleic acid to other duplex nucleic acid. W

have al so disclosed that heteropol yneric nucleic acids

(and/or their anal ogues) can specifically bind to each

ot her by honol ogous base bonding as well as by

Wat son-Crick base 10 interaction, and that base

bonding is not limted to strands having antiparalle

directionality relative to each other. Thus,

het er opol yneri c nucleic acids (and/or their anal ogues)

can specifically bind to each other with parallel or
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antiparallel directionality, wherein the bases bond by
15 honol ogous base bondi ng and/ or Wat son-Cri ck base
bonding rules. Al of the foregoing is readily
reproduci bl e having been detected in vitro using

readi | y available instrunents and reagents used under
ThA N 09%&r ni ssi ve conditions. The inventi oRCT/EBWI0es624
than merely the disclosure of 20 unorthodox binding
properties of PRSP CDERGRIST IO OFpFis dHVENTIONeNnt i on

f ocusesthen igeneibherbfys FebhOosls Q@h@g:la{tﬁgﬁa@@%ﬂe specific

ti thods and anal yti ¢ net hods
gg%ﬂg?@gnpgrgp Qé{t%]e(‘scoocf que%gsroﬁ?]&'\’ﬂeaé‘a ?Jielfeﬁ&ltiosuands

pr 8fi iA7eor PTevRPBS 1y Fiﬁaﬂ%%ﬂadpt thon ope¢ifrs| BiddiAgi Nos a

thﬁeﬂélgﬁ)ﬁﬂﬁxﬁﬁxler s@rar%StBr@Iﬁgﬁuﬁﬁ&’elgrQ&%y ggt Ih% g ec1f1c
;él C RYrpose. The_i nventi on enconpasses f he “us®
an or

orka u%]ﬁexofmch%;kfe'acd.eplt%xot}terq ﬁpgg(examjlclelc acid.
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QEMRS l e acid. str ve i nherent
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2004#&0636 PCT/ 1 B2003/ 005624 aci d anal gue
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bag@rpai ridng @k VAL Sp:-Joii S hil
Copyentj onal wi sdom hoeqdOl %hgg %J ﬁup?%xoéjém Rt horaving

exPS" debpctpd LR et Woina rBadidhyt pEAtlaplaninwirises and
t orexgegts beeck bodrer niild egid @étﬁis&ivee@cﬁﬁsd&tsﬁd by t he

conf or FREi ORLa{ QAU pagall el |k bas
Even nore. sur prrlllg)lgn {fgﬁg%ﬁq gl%c%\a/eerl & sch 0 or

apPPYrare Wﬁ?ﬂueme&ﬁlmm mv&ﬁsw am;msrogms present
bom‘rmld&”ﬁmisléat 3 SPA6I i:héi‘atp){( &ﬁdh&dsabiélhby thBrapeutic

ri tson Cr goml e
an]%{‘lé?‘épﬂffraI gl’ I g‘?}phgia‘%@ 83‘?1 ci|S'nvent°q‘|nca)L %yggs gleg%%doirrpagg’é‘%atmn
duﬁ ekle E%tha?“?ﬁ n@rqvgmed will tend to prohibit or inhibit

transcription ~or translation in the organism for a
therapeutic, prophylactic or analytic purpose.

The invention encompasses the use and/or formatlon of
novel duplex, triplex and quadruplex complexes - of nuclelc
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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strands of nucleic acid (and/or nucleic acid

anal ogues) hybridized in antiparallel relation to one
anot her, wherein 15 specific binding is through

honol ogous base pairing. As used herein, the terns

"Watson- Crick base pairing”, "conplenentary base
pgﬁgﬁ 10%3%4 the Iike are intended to defi nePEH00B/005624

assggy_gtl on kgetvveen 08p05| n or adjacent pairs of
nuclielc acid ghtflor PYBEidredacit @aatbiple seiands via one

20 ?ﬁﬁf%ﬂredwbam éﬁe@.f;cﬁbiﬁdlﬁgclﬁfédﬁ:ﬁér Andbugil rho‘in@?ogous
conbexd Qhir Q)&ltgﬁl peledage] exes descri bed ferein
I eI e

i ncl ud|(§? lga x65. parar| &214jRe-  Conventional

ant I'pa? Pidsy |t;5‘la§xé§0h afitblsaeal Hel noanexaet,i par add eleast

quadeebd exbs, tetrgmelli’keun Madssan- GueCk hase . bondi

andlr;_: Ig ar Cgsas p(gg)l arue |ntended8to Zggckbone
denot e i Ag between A a hoy comdorratiigrat xGawadenents

C, Bt Paﬁél“?ﬂecéé@%lr bbyding -t he ‘mdgeuice, sﬁ_{x@ﬂraglng is our

CONHOS dteirgn ﬂcl'iaﬁ:Stundggsca bP&gk sy L
addh&h Oln o convent Iﬁaon lbl ﬁd gld q:lfon Sc:(ondn.tlons,

pr oposed by° °§‘8hn%ndie@?’i‘sd:|¥atff heBP‘eWt}Cmf@M fand anhebility
coan‘f%ﬂﬁmgonahawarqfantvststohecenfk 3QoRpraRagsed i bhfa11er
foregeidyy definition of Watson-Crick base bonding,

the present invention enconpasses conpl exes forned by
honol ogdt€ BALE HERdial§e PRCIRRmSEeyoduplsaee lonthitgng two

basesrargisndos pewiciénal by t(BnaﬁJ&mt h&éielQaSS&[J aEhE{ogues )

t ha bas i n the "honol ogous
ot L R o SR R bt D G ot hes,  wherein

horrﬁ?ecfgléag s ngal s $hireudhydemdtoouss xﬁsecparmgT
-U amd ubed Uneddi@), bithdi 0grdy \tmsgﬁgﬁgbg nﬁe nBamng”,

aci &, ggtal S affect ed, or conditli
of fac ors Art iFEGPaPRYTing "t P e n’g“i?ot&e??t i Hitepfied to
thed%ﬁﬁn&nlgeﬁﬂﬁi§u€§ﬁ°cn®txqm:hetwédmeoﬁﬁ&&ﬂﬁ@tbf dﬁjacent pairs

horat ogouse it hdia aguh/oni | S
r 7 e ngc%%lﬂ? E‘{::%pndlxt( 5 ten afl%s via

con[getnglﬁgt on a d/ or ty%él
favor t osrer?a ot of': t%&naﬁ'ﬁiﬁ(‘b’k H58heli n@‘ der context of
hon‘%ﬂltrgeasnlctﬂinchomgleﬂdrsntdbagﬁu&drmietcéuq,uaﬂ{dmhﬁﬁ@spﬂaqlel

f avayadxeyer [ agr XeS; nder identi cal
buffezz cond |?¥%a§slégr g% %n@ﬂ’becg%lg FRrlfyey | 9 perallel

envit n%?aﬁ%ﬁr}eﬁe@liﬁ%mﬂ’éﬁaﬁrvé}e}msl dhks aiatsbas@d can base
t heoqmddseficendf “chepndengad, begddobsisiidl” 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 two dupl ex nucleic acids. Each strand in a conpl ex
of the invention can conprise 15 any sequence of

nucl eobases and/ or nucl eobase anal ogues, provided the
nucl eobases are related to the nucl eobases to which
thgg are to specifically bind by either the WC notif

Y O 2% H o) ogous notif. Contrary to cert ai RCT/IB2003/005624

‘te [ f. the rior art, the target and probe need
not Eégﬁgﬁsgp%afsye &Sy notrdsc Hhidve BEndCag, BYBN Ui, and

t h&*%tase of triplex or quadruplex formation. Thus, in

certai nhenbodhimNtsy . chdepRLobe - nucl eobases are |
rranged in a ir.fg_]e]?%pol rrengc p?gbguggﬁlucen%%d gftrands is

a [

i Nt erspe? s¥Y. CPGFRREahy By PPRbel mds, facheds { hartacgeirly
nu@iee@b'agirlsg apeceatiangesl iie astranget ?ﬁﬁ%l ﬁﬁ@cﬁo aL; d1R3St pe
253pantded Cc ary. or partia onol ogous to

t he probe )sééqglgﬁéga Etgr “é)%\rfrbl 87° t h@ 5t ot ddBtRRencEe -9 -/
catf LoIfPAFRRDBY6PB  andl8 VR - bases tanctod8Pbicas25%nd to

pyfdweirdiche Basfsion amy WQEE’&E—CriQQnBL&a&%% %fve}:hgomologous
yneric sequences,

| ntion can form from.heteropo

mq?(‘%ﬁtlg‘g deT T HaqoR&t é‘i“’[ﬂlrflngaﬁ%r@éaﬁ%ﬁc%@e danpBethi qner3@-C
at™qtéds fuherperenendec| edbaseadr by ferneoadialiogsiep Aol y
atbdcaassé Re PY&iTHAilines nk e or pyrimdine |
arfolwggug in at |east. their hy ?L?%I Zing é%%?‘ﬂ?nt gelatively
Het S opoty M8 8BqlkhcREesepraf 8f abhy ¢hasked backbones of

hotepbvy mepilex fmagetatscigseat er than 5 bases | ong.

O her gpugl s;ar ui table for use in the 35,

i nventi on, %&?Egaég g. g#r?quéntoke?’r‘% ARG gARsCp comprise
ndt'dr af $9'"8° WO 2004F 1BE36S PG/ BR008Ic088624  analogues,
oquurided) tesemcleBbeiedame SRAGELHCtYALEON: QitKases to
ang/;ef «Qmlogous binding affinities to other bases.

In addition to dupFexes S2tbhieRelY sitPRE FhsvHnEimAtif or
al'$6 PPRRIEIESt PPt ExesContdanuatie uptEheds, tekheri®lgh of the

oppast ngrt,5 thet eappal YHBr beoisd RARAS ndt Sod 1H ggo{yfneric to
onpl enent ary bases or_by honol ogous

-Crick..c
\é\gatsczlg?vean%”}dﬁggf efATT ve® 1T eT19% R i 15iPoT* t P Benasryrlex

- sdpaeaten-i s pathaishel ior cemtapar adneldihentene amet hekobe

Arﬂb@b&aﬁe&aege Caﬁéﬁggi fhcagl hy: Qi ggl{rrﬂkrtilgepp@eor Yuence

100- Qgge]:%%oog/ed Of a, d%ubl e- st rana)e ] ar_get . urtsheqr,

the ba%es “POF°H sPHEHE st PRMdEY T prbbigegan dnst eFaet target

Sp‘@gﬂ.éﬁ@;&@bby aud harranged in a target sequence at least’
partially complementary or partially homologous to the 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 1least
their hybridizing segments. Heteropolymeric sequences
preferably lack homopolymerj:c 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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bases on one or both strands of a doubl e-stranded
target. Simlarly, the bases of each strand of a
doubl e- stranded probe can interact specifically with
bases on one or both strands of 15 a doubl e-stranded
target in quadruplex conplexes of the invention. In
ceVPaP/18%636p| ex and quadr upl ex enbodi ments, eRCIAB2003/005624
nucl eobase binds to one or two other nucl eobases.
Thu8SSHFiadPeeren tihithe havadi speondic dWakesn-crick and/or
Vit bowplBgbuk Hiaseng aictsn e s20o LAgegdupl 2%  honol ogous
base painlsa&i@isc\%rgi bed %tg) ve, such _enbodi ments include
the fol low ng t'son-CF 8k Yaem Bl $xfisngt thg pingestion also
A Tipclugea- tripigges Tamd U, ghadtublekkf U, whe fei@ opposing
andheyercp& fmelh BCI UGH NG 4EH G G and/ or . any_ ot her .
ionjzed species of base), anlg? or qtq ge(f] ol 1% ngatson-Crick
hondl 6g6us 1548 P38 (9 Ryt Somplogops Fasesh, abdUtke relative
T: UlixecAigodlity ToA, GdS Gouadd/ gkqfenCed (EQCLHQJ 9el or
C. GintGpadtar & 0 ionized species of base).
Thusr,1 ipﬁ ceret ait:nr%ll?aélr}ﬁ%feerx enbodi nents wherein the
probe s PIBPE nébrans sagupinexibicadlfi ibstdand ahsesafdr or
st rmindraptodvee of380 ddibdetst andehi 064aS pLex af
t hi g gnqiﬁ fourth strand it is bel ieeve?‘g#af?t h%e Bases
bases of the Tirst and PR S altfeTagk sPpFifdcpaly with
eactRS6EhéR, 9o @ddikotbn sttgands) of he bbisliens trhelede et rget .
oppisiingrhas ese Hadeleof idsh egpnd ShEAnds,
t he_bi gg'g%bget ween _oé 0Si N as?gissgfa tdﬁléb %isriaaé‘?%fi probe
foufth 2O L0683 PEF 1820039 DED82ar bethasiisnds of
anc ( dpublkeesbramieny betyweninpppsipgRasesofickbB® of the
secgoiRdnafgh fourth strands. In certain enbodi ments of
the triplex and quadruplex structures of the
i nventi oh, %6t-‘t)’r‘hditﬁgpgﬁ.ﬁquéh@e Rdbesies | embdgliments, each
corfucdeobessenibtihdanod hete himndiwag oSWGH&QeQEaJ&@Seszs, in
Thaladi$iod NG ELAT | east .three separate strands.,
Al t hough f ol ded e T pasg pairs and
hai 75i n9fRASHs, PERRLoEorP e bagiet hbaithe dseopidedl &hwre,  such
invambﬁnmer(tpari%mg@art% bgd110%En |W5Es_fo%d(cj££};13|\!s°als8 binding
i ntgrterence odi nents, where hairpin design 10 has
been found togbe'?\éd\r}g%t'gge% "If’orT'@aESi Ag”iMmt HPePen&ec:6
bas¥i/8h CSRvent(iioalndingt SENGERI clndip! exnpi rathag dfonized
RNAspecies of base), and/or the following homologous base
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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targets - see Hemann et al., "An epi-allelic series of

p53 hyponorphs created by stabl e RNAI produces

di stinct tunor phenotypes in vivo." Nat. Genet. 2003

Mar; 33(3):396-400.), 15 folded portions of a single

strand do not nmake the strand count nore than once

Wdlmm m ni mum of three separate strand€I/1B2003/005624
| exes of the invention preferably do not rely on

Hofb & BBAdiIRY Frchidwiing bevessse dHpogbteamses of the

boseltangl) and f@u&hzﬁzqua.ﬂets for mai ntenance of the

conple st e hou h ogst een bondi ng
(i ncl ugl c'relr]l:‘(te:'\g/iérg 6 lmef’een|_kk%ogC PHriBHA o?nd Gagpdruplex

qu%?‘f”@lt§rﬁ%y°%é'-hﬁr esmtloiﬁhanm lss:,ndmgphmscef of Nfases is

I n&@‘ﬁiﬂgﬁﬂuﬁrt&.t@xr ahsfiady )blﬁ@pr?'gt] aﬁ:tqlughnjcé/ de %gsgi That is,
Ho steen gngl %&S(I ncl udi ng” rever se Hoogst

bondi ng)y," UHEEENCPRETFof SEEaRsS - G @%ﬁhaw%@olded
Ea@@fsvtrmah@brxsf ande thenplies |(ed¢p,erndeeﬁbhxy COrRY, i see& & are

nuelalie, el Bayld 0,8 dRQlRRREPNISRIALE O BOS ot

phos hate backbone

Pt%r ?ﬂf@Pé? cef&,qdémmrognere F’raeﬁ:em etksign
nuEiSeHﬁJeeax:lﬁbuﬁa &Ba|b©gliasra§ﬂ[§e%h9 &Br Uemﬁgeq.neérference
Partid | 4, chargad Backbone. (1. ¢ bonS faavt D

ck
charge tha R AR o duﬁg‘?’f vBIENAR Ria
bat3issike) - &Ae ﬁﬁmﬁ%eet eilg,, “RhlAepitch 1LAR.c Cﬁasrzi:asn of p53

embﬂﬂ:hmﬁlﬁ§ @f&-xtfe'ae% fstPMe FQfail wogaégsd §I%§Inlch:t Youmor

ohbes can be provided in_a phosphotriester for
i n% DICYPSS H’egf’d’d’at i 5‘ﬁtduﬁ?‘h‘°gt 0314ag0 DG %6643769 ),
PCRIBR0PRL0058240f Unl skeyleerdtannd CaoPhex efake the strand.

pagddntulyry @sgochat edoydth BNA mil; QljneXFStgree separate
i nvention do not depend upon a stran I nvasi on

netHAEm At least a portion of the conpl ex is
i sol at ednpirxeisf iofd, theb iavient i 6n abre&rersym haedsl fot | Bely on

emsﬁgﬁ S’coonﬁl r(t:l.nQTuc%]c Sv&os'lp*-lg?% teen bocﬁln%) ognG G

lified prod uc he co exes o e L Avent
be HESERt fPﬁ m%’d}tﬁf‘?%‘?? thes gtamgle g pploracturer vétthough

| NHados@eon Hohdshd | @acludihgTheved doS¢HREA IbdRRNEE and/or

el@%r&&ﬂé#sc%gguglvpere hg'.’ a‘ﬂ-xat is, complexes of the
invention are preferably substantially free of Hoogsteen
bonding {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 ILNA. 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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el ectrode) or non-conductive. In addition, the

conpl exes can be. optically mapped or sequenced after
bei ng el ongated, as taught in U S. Patents Nos.

6, 147,198 and 5, 720,928 to Schwartz. 15 Specific

bi ndi ng between conpl enentary bases occurs under a
wWnP20Q4440968¢ y of condi ti ons havi ng vari ati onsPCTIB2003/005624
tenperature, salt concentration, electrostatic

st rengt i+t gﬁd FarrEr CEBhSEEFt |R§’|¥tlE9<]a3f?éVesaséf>ct¢1@§e with
CoﬁﬂﬂtltﬁﬁphﬁﬂésnﬁifmmisJbﬁéntfﬂﬂNQﬁ Mgtt BepBrl pKAOWNsEfhng

t hg LaLd+onGUE &F‘qg pding U.S. Patent 20 Application No.
09/ 885, 731 f June 20, 2001, discloses conditions

parti cittarlepst A tReatien afs&he ncemslexi by aisoilehed, nlrikied,
rrarayti:ﬁagsueeﬁ sty)seleeﬁ@n'pl exes, which are unstable or

non- eX|lsten | evel s above about 7.6, the

conpl exds of° "THyeht iIRSATAPR Afabbhe ofePle*nite a PCR
raﬁgelbﬁlepll—lpr@ip@lts 25 preferably fromabout pH5 to
about pile9. cIhgd<B¥entd opngan; bR used t 1'1pr é’ergrers]e%t in

and/ ﬁr treat conditions associated wt ectio
an S8FYERRenPBra idtd e, SURPOEE} yif HErt&Beuin d’lﬁﬂdor in Slllco
pr dpaylsatid cst@roget sahnbk Udeectitilcadl e cifuckitdt e6.4.9, an

h e | n-cdn h Q l
(er @@étrctld@? g% IYA [ Hg 4\1@ e, U£Tan d% hf_)ﬁrf)/l) ong?\#iﬁ)ﬁgfs(’%s can

HPV), "human | munodet | ci ency Vi rus
al BPc&RE1CIIY Wamped vP¥ useauspcsfe ghtoi being( @Rgated, as

Ep&taegtrt Bahr 0ig.uspddaBY)y, Nd¥.raepidyhag aghessorbo, 928 to
rmlsggﬁ (I1CAM, 5-1ipoxygenase (5-LO),

phosp o177 pase A2 (PLA2), protein kinase C (PKC), and
RAS oncigeiaéic Pdnding épletséeramgtnbtmdn@asy dfassscdccurs under

alégﬁlcﬂ&grakﬂgqudﬁ L& RBLABR Shavaflg o\‘r‘éillaf'_lonsllnvpzmperature,
2004 00636 PCT/ 1B2003/ 005624 | abi al, genital, and

sy$ cCRRTPEE2ET M e LPCRFRFEAELC| nF‘EE‘TWgGHs gBfi t gpffer
vvarCPQIDOftlérlvpeal Examples, dommsewarngitiofapes’ sethods for

sa@ggnﬁ,ng%l?én Ski EnmdlﬁyéIerI&Q ftm&akoﬁ&fdgﬁgl@ﬁs Patent
retinitis and nonitis I n

i n%ﬁﬁgjsﬁfﬁﬁf’gsgéd 82683 dnts: L %ntﬁ%’feeo%q's 2Qdy| giscloses

skicanditdiogpspariicularifyl anitedd doyxr C&r dhowtaisc ihednt ion.
di seas QJnl(i@@Cﬁény %B?g@een—9§8é- I @o?dp‘clexé:sar %&19&?8 | %lg'xstable

col | apse; cardiac infarction gastr oi ntestina
di SEaR¥I-EFRERE @ s%%%ve%"nélh‘?%o?kéfmta?t?vr ithpseomplexes of
osttaearinkentich ARUisTapasCbedd | hi SiidSeRbhge SHOCKE 1levels,

preferably from about pH 5 to about pH 9.

The invention can be wused to prevent and/or treat
conditions associated with infection by an organism or wvirus.
Likely therapeutic and prophylactic targets include, -but are
not limited to, herpes simplex virus (HsSV), human
papillomavirus (HPV), human immunodeficiency virus (HIV),
candidia albicans, influenza virus, cytomegalovirus (CMV),
Epstein Barr Virus (EBV), intracellular adhesion molecules
(ICAM), 5-1lipoxygenase (5-L0O), phospholipase A, (PLA,),
protein kinase C (PKC), and RAS oncogene. Potential

applications of such targeting include treatments for ocular,

11
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10 and Crohn's di sease. The probe may be directly
introduced into the cell (i.e., ‘intracellularly); or
i ntroduced extracellularly into a cavity,
interstitial space, into the circulation of an
organi sm introduced orally, or may be introduced by
b‘é{gﬁf’%ﬂ 93¢ organi sm 15 in a sol uti on cont ai nPEEIE2PA3/005624
r Met hod or o i nt roductl on include direct
E%}%glof nlsta?Lbbe ’fﬂat RYFU8Y of hexnfs ofamism Iasand II
wetrfegsienty neems@lapmmcaehe@envmca\hl @hnder; Spe&hnﬁﬁl t fates;
| sKa;ﬁﬁ;d assiaQehal: SaeHgl nagLe o] ress t he
then fed to the or al!?:glg;smtré;)1 %g&af g. TEe e%&‘%ﬁF%mns’
f‘ﬁe PRPERE Rdy TREL Sy aRe d?ﬁee‘manmﬂmwtlnomwrmsappressed
wagaﬂ;@ntgenetmmhhylece;ﬁgbneeds@fiatro expkfsS th8 Prob&emic

in ALY su nt _to kill,.sone or all of a
pa%lﬁ%gen kLHcT)lvm t%g%&fogc%cu]tahe pPAFR25eBhy sFAEHIST et hdtldmas

of PIHERBHRICI nERTicras e lae] d§°lﬂ@pse,examﬁda,ac| njie€at@ion;
di geatrbyntatitanhhe C&ldeaQt; eXt Eﬁﬁl%lyl ul ﬁ&sgéel nj e%hél?[natOld

in h or ganis al so be uséd. Vascul ar
ex%%alf&ag%:dl arsmeog]éfﬁrdt%ﬁah PR kﬂad’ﬁae%¥lq1§npﬁes‘y¥,<t ethock;

t hand EﬁP'@gm diheasegot s, and t he cerebr ospl naI fI uid
are si s pMIBLEnay e @I&Q%ﬂ'%&%ah@% cho%n e,

tra enjc organi'smthat expresses
recoﬁ:%c g]rﬂ aé: ﬁg‘t ﬂfcfnwuﬁgd%‘tﬁlaéﬂ{lb@@rby :mto a cavity,

_i ntrtedatiniglt heppenst intet ¢y oCﬁ&MQQESm R aG{TbBi‘&JHl%m,

st t her It| ot ent c erived from
haaeBces Bralily oF mil k) BRLEUCES uy 2RI e Srsenion

i Mt oduc&°tnei g oBénF%ﬂnénan thy gamosam COfettaons ngtdthe oral
ta:rrgﬁcbdbrytnjomt Aadusden@it-ber p;mﬁ% | BE Orj3e p’i@b@aﬁﬁ{ 1408 of

\Mud] thsen |nter%813| zed the organism 12
41 1908367 bCT? BY /?)?)5% inepred EaPr‘i?é’f‘ﬁﬁdén phich a
i ntRsGdaei Abrthuts ereehcdustearc| imdesrigipeetddntof express the

S Odu:tﬂbleo NegaNtRANitBgthd YAl QP HRALGFEM DY ¢ example .
t he probe, soaking the ce eff G

rid cle <cover d b
o?%;anlpsro i Ao Z’& L%’rSHE%f °PHR PrBhant opr a plant “‘aY be
el EEtdpoiiat | owiokerel | t& meEbeaneshé Npkbis: PLESARCEanBlunt

t h@lﬁﬁ.@b@lt /‘Eowkﬁ.@i %Sto&ugil @@q(%qggoc%é};[ (?-;nngI anllnfect
att i cl.e woul accorﬁg‘g{tl sh both efficien i ntroduct’

Beh PASBY eSP§’ly8hcal:]o PEdt 9intBtreucEp| numgic acids, for
trmﬁept igjeafioRNAieacddedidty tdhe eeplessi Mxtracellular

CQﬂ%@EU?&n into the organism, may also be used. Vascular or
extravascular circplation, 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.

i 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.
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O her nethods known in the art for introducing nucleic
acids 10 to cells may be used, such as I|i pid-nedi ated
carrier transport, bacterial transport,

chem cal - medi ated transport, such as cal cium

phosphate, and the |ike. Thus the probe may be

| O 29eHi0esds al ong wi th conponents that perfor rcomeoesiooss2s
nore of the follow ng _activities: enhance nucleic

aci d upfecBy trEhads cef | inpragmoteg annekdicngadifdst hdclude
dupllrﬁléptidri Rfex GbLEEM WBheXinish %Hgsprcﬁnteabbungaercﬁngﬁtf' by

st rands r erw se I ncrease |nh| bition o
reb%tqlgs(gl s Cé)hrgrécf:q: %Srgﬁ%}?ﬁl (’soaﬁ.r&ﬁ)rmeaeﬁp_% Y organism

anallnytﬁc Stoﬂeaiqmnpf tthe mpuroblees of thectrdperddion CaN cell

be debiahdd eth | thét PhALABCEUE ¢f onposi t.i,on
whi ch, can include carriers, thi c%eﬁé?%ec 3?| élratl construct

bufPPEkaded JPES et VALRY RaTtiGHE dtwld cagaparlisydats efifdcient
themltp:heuctllaharotfa(}mutembsﬁmfpo&rtsltea& n&ﬂt&' SlQe cell and

' ncdxldqgcpﬂﬁlgﬁ %@r qRNAaCénc\ége!in%Irye%h%nt 3 such

antimcrobial agents, anti- anat or’gfrga%ﬁns construct.
anc¥REt Pedodgn gneHe inj [kbe PRt afRd tinbpoduring@Sntdieic acids

pr cdee. céhes ph&fynHBEUtlhé?éﬂ' C@HEIQS”J&J Oﬁ.lﬁﬁy—rﬁglated carrier
adrgr%géered in. a unber of ways. dependi ng on whet her

| ocal O Sy stam e ~t'r earMERTT T's HETEFRITmegRatsh tiaasport,
ar éalcfloabéatllﬂem edosphixh®, nasd rdtei dikemmhbe thenprobe may be

t(3ﬁnﬁabbﬁbéa B@EH@'JﬂlhsgoﬂﬁgHJH% nEﬁé%'ﬁ@rﬁXﬁgtloll$é more of

recthal I ¥ i ntranasal ly), orally,
par &5t &PATTRFR9r 8P ESEEABF 2 TRPAEr ﬁ\’/%]rﬁiﬁs agiq puptgke by the
submdtanpou®te| ptnegiénpt ofetthe cdupllBkf atkipQukabr quadruplex

i NjRGLLAN. sEQp At m@sanﬁlgglé&pgt%gukdsadmfn' td; a&éé’ N Y se

i ncl ude. oi ntnents, lotlons, creans gel's
suppLPitianest thestapgatygenei quids and povvders
Convent Fozxnaiheph@wﬁieeuisrq:ﬂiyla&&d/‘larZQQAiﬂtQQﬁaéeatment, the

PC—E!;%%@QO&J Q(plé6gl:l'ven g%ﬁ' ggns ’bI agge y QOV\deI‘ gnr?ace%tlcal

bases, thickeners an neces§h or
des‘fquBF’etl%a‘t’lé‘d:hcéh%lo‘rwlhﬁv C&lrgee#e tbs@fqnersr diluents,

Corpasets ,OHISrefs@Ii:vé)tEJa)lesad BubfSdd aldt@be | Bgdntde RAVWIEES 1ike.

or p . granyles, sus .gns or solutions |? wat er or
PR
non- aqueousl di‘a,’ %sal siPes ™¥acHers, it fapI%BEs O more

Thigkérer slngfrleéWﬁSngssucldl Ia@enestlmblg;afh eregents, -anti-
di Sipan Sk odly dSgdift shi LKl 5o bBYs PEnd the like, in addition to

the probe.

The pharmaceutical composition may be adminis?ered in a
number of ways depending on whether local or systemic
treatment 1is 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 fo£ topical administration may include
ointments, lotions, creams, gels, drops, suppositories,

sprays, liquids and powders. Conventional pharmaceutical
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desirable. Formul ations for parenteral adm nistration
may include 10 sterile aqueous solutions, which may

al so contain buffers, diluents and other suitable
additives. Dosing is dependent on severity and

responsi veness of the condition to be treated, or the
YD LVYLOHE or phenotype to be affected, butPCHITB1003/005624
no llLy.be one or nore doses per day, with 15 course
oféé{t;r%ég%(?r’en?qﬁeé’gﬁ n%°‘fdre6m°§e\?égél bffs tthicksnergl and the
nokitkesmay hepetessacur e idesbfdigict.e dodtedd cohdBmaULA PraIGh be
dixnrase. State is achieved. Prophylactic applications
may require  periodic, prolonged or permanent dosing.
Per sonsB°SoFdPttariPr Skpl| adminisssptiondénet wepowders or
Omﬂaﬂpmﬂosmnsdﬁ?ﬁ n‘?‘ Qf?-dﬁi%h@ﬁ(ihot@b@@r apd Bon—aqueous
r Lt S. men is type can be '
e P RIEs o BEG Oror SARAF Ena ARG fbAorings,
urfid@rPrttar ePrbiidionti cdbsrbrikar ydtdsC oror ganies BB ay be
mddsiieablall ar eukaryotic organi sns. Any organi sm that
utili zgsmtl)HA- RNA transcription or RNA-protein _
transl alTon 284S % RAFERERTA pAPinisFratien may include
hetteditar pauemmsabollitiors, ceddighamayc@ibs Okontain buffers,
susiaapht dlfqgt gtﬁg}eggp@a%tlgpaﬁ&q{% L Prophylactic
treatnent, i n accordance wi th the invention. Seem ngly

di ver sBS 0¥y dii dnsndenth oasspertidyi and yearensiyrot oy o, the
a@di?ﬂdﬂi tol aetisreaaed, a‘lﬂ_ thiegbﬁ%%e%ﬁﬁﬂﬁloxf ?ﬁ@ﬁ?t e to be
[ 0 ni S can he treated.
Furtfﬁg{?@'e\g?%r%%]] gg’fe'%r%%yt?%ecf eul"ﬁrmoerﬁkg?w 88T %ﬁ fyath
t reXFes Stnclereplivgnt nkrardagbofdenDNEVRIAL t Hdays citb ptiesrral
anﬁbanfslé\-@f GkRiD & raiggl 8 | afraaeeh LY @%m?ﬁftti.gn 0§z téllryegse
ce ar. _acti vi urt he re,, many_of the organelles
(e%éé‘%_é? i toc lSh’%?i a gﬁapléﬁ’a&taa a?#%}ca&rm@aka‘ﬁyoﬁe@mre
cel9rdcai%o BRlppgddice PramgrgTitptdogan@nPetrsams | ot | @Rlinary
Meadani Shean Theesil§l NAHeR e rdfn VO 20044100688 ages, dosing
PCI/L,B2003/.005624 cells, cellular populations or

organart e E3n i &8PHE FARITRIGF- within the definition
of orgéreasmenthadf ¢hhs beyper eat elde wrabhtiddiebapeutd ey of

di . In (o . duTdr a . nd, eukar ic
| AGAASLAE Ry I USROLA LRI e USEHABFL B ang curcaryor

"t her ageutl cs” is nmeant to includ e eradi cation _
a BRI EFOS YL B Yy G ISHFG TPt §EARRYFTSr PYY organism
coritatoht Dfizewsr BA-RNA Ofraharaf it i Ge bl Uhar-pgs it £4nslation

XY &S ehMhmental part of its hereditary, metabolic 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 ;arganelles (e.qg.,
mitochondria and chloroplasts) of eukaryotic cells also

include transcription and translation mechanisms. Thus, single
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As used herein, a "pharmaceutically acceptable”

conponent is one that is suitable for use with humans
and/ or animals wthout undue adverse side effects

(such as toxicity, 10 irritation, and allergic

response) comrensurate with a reasonable benefit/risk

r 3Q Wo+/mee3gsed herein, the term "safe and ef freClB2063/005624
amount"” refers to the quantity of a conponent, which

i s AP FERELRD PoPREA I OAS Jo% | rene Hersa paultaleol BS [(oRs @ded
W tdichin utithlederdvet 5 U7 sirgenifeahit (S8 @St reated with

t OG-t Yo dir it atj.on, qr. allergic response ]
cory‘rrensyueruzftlé: vﬁtrt ﬁilggfrloeszj\%slgné%llg PEHEPF19S s Esr disieg  herein,
whetBsaRpYtAcs he isamrant ofta hisciuneenticoneradieation of a
speiikéage "state, WY ef fgchh Vi&-Ampunt . Wl L.  obyi ous| )
vary with guch f ctor sln%as theg%pa%?jogu r“ESh |Yt?%ﬁr¥étlc
beifg Treat ede 1 HET pFRRUERaP* FFPEBfRiM-on of t he

pati enths tdsedtlypeiof arephatmiuigcirgatecbptabl€” component

duriat icgB @hat hes t L&y t he_natuyre . of concurrent
thelr,aéé (i foany), aﬁ%g?ﬁef%%e‘gﬁi%l o FIRIRAS | or animals

i
enpoVeEY atthdug headtarget usideof sffectonpounids @y ittoxicity,
derirvataties, AsndiSedllaeged n,rea.:.pléﬁg'@)r m%%ﬁﬂﬂ&lilsﬁﬁ]ate with a

carthel oS Rendsacpharaceutically acceptable sol vent,
suspendi ng agent or Velifet® for deliveri ng the probe

to the Bhi nedd oredednanthfhdermarsats amy berddtqué d afbunt”

SOlre@e f1Ctd $hehafHtely i B EBRpoRANNGEL HBRDCL, A tiont o
adm.Qig,tratl on | exes of the invention can

ip mnd. Co ;
be Y1 orTre lﬁiﬁaéfec{z%?‘ec?@ﬁ%‘éﬂtcl OTfPORG®r Fihoxti omdue adverse
cordiie | arffectumdelsuthi plsextodidiriydi ziatrh 08t 2andi §4 ORSlergic
undetoshsad ki AL dLgal i gn conditions of, Under -
condi tions of 1 n situ hyl%:)\‘r’ﬁ}i d_?zétegg%?ab?‘? gle%egplrtZFé?lf efatio
t h&t R oHiT e xR stiFe MroR e QL athis tevpeianur fhef spebidit 2Gife
t 0 anBoe f5HEvE oamaalpo Uit wilp bBBuL &1sQK, | ®8S: whbh 3Ruch factors

cergai j , lpncubation tine | ef er abl :
| e§t§ ?553’%9%*%%%%%06%%@#%%1B%b%? 0%§%§%d§tﬁ © f ipséésycal
mi TGRSRy &F &ber Bathenénpehat tyre dfomgapal demsimigorrreated,
L i tbs nByranOén befr emisi redathuit ) neubaﬁiae{ﬂ?eff oefun:ﬁ;tneugéént
0 se not .adverse ect the .

co %?]&ﬂe@ . (‘I%:tgni} ? 'as%dg %ﬁ%l ﬁ%e?ﬁdﬁg s f8¥’m¥lﬁgl%’bﬁrpel“}?%8§e%fand
t hé&De ntfemetsRe nthastomgovidsh ochitsndehivariges - bi ndi ng

ti mes mecessrRuy hereidgogst €®Bharmaceutical 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 hyblridization conditions, under triplex
hybridization conditions, under quadruplex hybridization
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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bound conpl exes. Accordingly, conplexes of the
invention can be formed under physiol ogica
conditions present in a variety of organisnms. A
pronoter can be used in conbination with the probe.

The ter is preferably an intercal ati ng agent
é‘rQ' Ogg%gﬁqrﬁggo as disclosed in U S. Patent NoPCT/IB2003/005624

0, |kson et The intercal ators are
op#éggﬁ?’l 7 &Iluotreesécen a?‘héfomi“n’feé'rP@éP‘é‘t‘Feng &ge¥RT GaAction

be tigey. maya npt yeg otpﬁmneed,sm dscabatmeabesr S8 et 84 hours
fram hbet gEeR Q08Si Sid %@EsgﬂYgé;&cTol%@n? exes. The

O-3,, POPO-1, BOBO 1
L(l¥8§ j’%ﬂ? 4imeg, afi the erelexesyof PR@ Lnve@: RROckntrast

YO¥PRD- Bhe T@@R(}C&,ge'fOblE’cm& tllﬁ@sPRQcEssaQQ R :l'loogsteen

3 anl ne
I’F:Doggﬁgr EJOHIB%}%%IOU mA rom gg} etchomgll ﬁsr]cﬂ%&%ﬁe+nveftlon can
d

Ao R TRy oickaghral sardeé i vmt ipresentacini di O€riety
20o&corgdnhienr ange, acridi ne derivatives,

et hi di ym het er Odl mer, ethidi um nonoazi de,
pr opi dllAurrE?ﬁ% E)uggédlg aé\(% V78S, IngwsmbERaldin] wityBrhelypenbe -
Pi &b° @réé‘ﬁters\ﬁ()@?j%ﬁeebbmbn? m}:e&alSmﬁ@ugeneaiﬂ gngatlon,

| nab UdEsclesgd , nrrtm%valpee&n@&ﬁd ONS 4, §ULT (25 AS,
an not her _al k metal ions: divalént CatiCoRs: %?ﬁ:r?

0T i nd"ESF aﬁ%’fsal Eohs (°é°tg°na1r3g+2 Ehbreasdyt .and ’I‘he
d| ¥atenrelatirangigenon caet ké, i eng. ,( & gf],uolyefygorel\lr Jg%ch as a

cd ations having a
r;gmbeeggfgét@&%éjgg?g%h};%ee su% cons:.s&}(lR“_B?G O 1, TOTO 1,

et T8RP BPRR lan@OBR1 Y2 PRPENnd, 98O NELOLAOL TheJo-
ani;u ryaoine atimens adwedrd-al,t re-pmslily m{d)rp;e@hb chrd BRo-3, To-

f d unber of fa
Fggﬂﬁrn P%rﬁﬁo qﬁgt%gr 2l 8- R on BoF ﬁ%o CondenPRatlorfo-
of E¥¥ dne CY‘?’h‘é‘e BSIREEAE a&qheﬁlem Hzpnget, sthédpinesene®imer-

of laddithianah cahbonter-and thgdiase &oNLERt &, t0€riqine,

r t et The referred 35 cation
go%%%r?? Pgt i %%1%1 Bhd AT SERITaLteTel y ebidium-acridine

di BERFefERer 16 tNBI R0 40100636 , PETSHiIBA0A3L DER245YTO dyes,

expei nenécl |y, Bobr tGlbhexeseo! lorbsnPr 6FAH edvd0 addl o
q‘nég .to the mediumin the foll ow ng anounts: ?a

A FRES? Tb) 10mvk 20mM My+2; (c) 20mM N| +2. or
(d) 1rrﬁP3’06rm4€of:atJea@h ioflider2 eand, Mipndvabét cations, such

qQUaSINNAP) EXRIS othdr ia§k92[lefn§q:5?dic§n%; divalent cations, such as
alkaline earth metal ions (e.g., Mg™ and ca*?) and divalent
transition metal ions (e.g., Mn*?, Ni'?, cd*?, Co*? and zZn*?) ;
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 bese content of the probe and target. The preferred

cation concentrations and mixtures can routinely be discovered
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5 add cation(s) to the nediumin the follow ng
amounts: (a) | OvM45nM vh+2; (b) | OrM 45nM Mg+2;  or
(c) | Ort 40 of each of M+2 and My+2. Were it is
i npractical to add cations to the nedium(as it my
be when the conplex is formed in vivo), the Ilocalized
caVPIMHeWe¥ent rati on may be adjusted by bi ndiray/mBmws/dis24
catlontoth robe._ I n sone of these enbodi ments, it
wi | THe et q]’lgbl e 8% eniiByeRetat ibn el pastemyenttd oadd
fre@aftm(@attconsle hedimant hai EhborsiS 0agnglesidugds . () 1omu-
Al t sddaiiy el (-1 PA ok 1 el n rau on m
adj ust ed b o)c&sl:ﬁlﬁg &ﬂ gd%om {:13 Sﬁrﬂg par’f’Fcif?/) fmM-30mM of
ti s é’r"gaﬁ“ﬂhme t aFeret Quamirephexgsl,y it 15s preferred to
conamhtcraatleduanoh’oortthr ey Wk c{ht@{e?egos_lg{l]% udﬁounts
{}fmg t, k£Qq ronoters |
SI n Isatsﬁgrﬁ?ed Ei){]gﬂmﬂ ‘%‘11;‘8’( é'f‘-)’ns STictr) ad O d OjM of Laen of
‘él nendr Mg* gen@h% preotiei mmpfacteokl td ngkecstianRded the

blnﬁbdi & QitNmay B QheRr l;ei ¢, acid.groo
bi nfl g::slté ol é: en and Z%Qatdﬂoﬁ {E?%%fﬁq{cl %t g?ca a |n'§”°%' the

subst ances OB CREEMTRRFERN™EY bepgdiatted, bunbinding the
angedtionnto Smehprc@el | i tretsong s£aPEHE end®BYLMMLS it will be

useéééllrggléa&torgmogpgr ti.ng Jt_;é)]pdlt ons, for_exanple,
ve

und abnor nmal S or ex asen%qfi}l F%hfree the cations
é%.ﬁﬂeég be@‘list anh degtireds fBiteumevidillyy local cation

comaslre)eesratflohhe.aynwentaagxms@o.e lg,onﬁg&tsg,qlg 25pd n %?ﬁ\g in a
absence 0f, £rql%sn promoters, s% as Rec A an

ot her T econbi natTon pfot e? R ®pPombfEFetss are highly
pr 1B CsRE3Atedvandier| frdrouhich o:atrbet$)ro&h§1nat\éhen t he

pr onot eAlttrﬁ)u@EV&lo@ntrlebfuMnd éi‘.@\e‘i:h%rgﬁgtbeers J.récd.uf:le, e.g.,

r ef.er abl 0 the robe at either end
(F:)erst ar % e%ﬁ%ﬂdl% %én ding p§°ﬁ?é’l‘%r?"éﬂ‘ ta%atRech@ pmrrofhein, T4

corﬁﬁnﬁséza(ﬂqWe“a'geﬁt seolinchumiley dnthnded bimdin@d gr@tein,

Ch&dﬂjbbercﬁ'pahﬂdo‘i a&%méf»c aQQl&t B?S xger ugf‘ndegg?l Q}l%lggelnd and
cl E%\él gent .., metal chelators containing

i ron. Je[}‘ er Pas SyPsErNsesd SUShUSES, utiapmyqg D,
6, 4852”76-3@1rt enPeangahiein.35sath )Eacle&aﬂ:ﬁﬁ@Sreagents may prove

olysaenases, Ascrdat a 2004/ 100636
gm/132003/08%%24 cdrp%séeuﬁ‘ri.%’od&%i° S, %/c\’gtercéﬂ éfbr%n dex

m eGPV A5vRder e e%@@éﬁth%@ deRemesatunese| s Certain
duple&hom MirNgr &gEnhS , compl kX o £0LRKi iRGe AUHIM Sre conducted
C“"aiCAixr L@'Jee)%\bgleggé n(gf eﬂgreor?:te§.h glij-lortmlatqa%“ nglcnd!aggRec A and/orx

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 recombinases. The
probe 5 can al so contain spacers, |inkers, anchoring
agents (adapted to bind to other anchoring agents)

and/ or bl ocki ng agents. The bl ocking agents are
preferably located on at |east one termnus of the
pWOP804/18e86 t hat the probe is resistant to acyesioenodsszs
by the organism 10 In certain enbodi nents, at |east
onérﬁ%&]é'"g‘fm? heagsrbbe iosardrdagoradi eehozatgronve | Mbinders,
cephatdncgiibediagents, 14818 ORRLEER BEnHY. V|Qgeéq¢§s quglex

r fagbh@nscri |on ression or estion
: ??H&lngo =or gan s g’ﬁgﬁbngczﬁ’ie%?rpr“} &imexRisctbdpding

a ?Ea?fiﬁrerprpsevm cd>aspt1ae$,r amcf/@trt ireBonEiacke. oOr Tae probe

cekhn upt sk e H@EPQN n odi.ment s
e<'1-:13rtl » freeg.ggsgﬁceﬁhcl ie;%ﬁe S Oé:&gf’dagér%:tzft i (§ApREed

I
pol ypng‘?dEO' °ﬁﬁ%v%‘fcéﬁfln%a?9?fﬁsdr at“ﬂéﬁ%l blewkingt abents.
cafhenbborided tacgeatslaastpmerafsly theape@benand 188t one

t & n U. Pat e i cation No.
L0f 460 05 (RS Ak ar et 3005 Shf oI G CRRgBtEne to

ar gl‘ifrsetflé?l‘*‘ab!/yth@ ?ég®lsmx 109 base pairs long or

| onger ,Inar@reain bﬁnb%ldﬂﬂéxﬁ:sqr adoyhl, ge S&ﬁ@%@:g oEa{:ggt grobe
ar g, prs fgrabl%/ enoni ¢ material of the organi smbein

treated 6%t or gani sm (e. g. viral or
bact er &l %athvgw@)odzlﬁervmst, hithet heows graarml S PebfifHed as a

t rﬁ@&ﬁﬁztbléft@lean%i‘rm.ogf émesgggr?%trl QE%EIS-El%ntlaI{ %e cell or

can conprise a promoter sequence, €ncCE,
a pr oﬁﬁn?@ls%quew?e %ﬁ&eaﬁaadfa’é@ﬁtsec@dl‘f?g?tOSeqaeﬁGensfer
a merrdedi agtsegieac®noteii diepetid icée 13@955&@ C&mpbhent .

o g SR Sl BT ! e
or "YrIRRA}deq n E‘éi']teaﬁhd%nbdmtﬁems pdleyrent e, monovalent

con@tru@esarmtcrlaﬁsnloacmdsﬂ hatt ;aheppRidw |t 8d, 1cast one of
t el porerd 6,0 eA 8,9, Z conformation. A target

gene can B bound aPoehbe of THe FYRAANPON §-5- 3Batent
hi- AR cakpredid- oﬁob?f46trﬁ62géiﬂréeérJatrmaahftJe7r, phedot ype of

the 1&u‘i‘&ﬁmzya1@&ﬁ§36rgca¥ellflggggﬁf QSOQQZQ- 3 Q(rggmbégla pairs
o POREos R oAl iohe eyt Bobn GERLS darbotast 1 Brroets
th@re preferably genomic mater1al of the organism being treated
or of 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
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cell, an endogenous gene, a transgene, or a gene of a

pat hogen, which is present in the cell after infection

5 thereof. Depending on the particular target gene and
the dose of probe delivered, the procedure my

provide partial or conplete |oss of function for the

t WQew+ywes. Cel | apoptosis oOr necrosis IS abSPB2003/005624
possi bl e. Inhibition of gene expression refers to the
abs8FfE@ipBr 10rebswrivhbire deor easeparniding | &velcoRbietely

pr OE:E‘Jldmcaﬂd/OFrthlN@r ¥elg Gt ol omgea t t
Spegi{f, ]tl city r refers to t%e&habl Ial&ty toaglre%l |b|gfl‘f‘7ﬁi from the
B

target ‘gefe W PRSI Rard S Est *f F&eR0eH8, otdfera genes of a
of P3doger| . whliehcossepuenaes of ivAbi mgllonagg} benfectlon

Congudrase, b)be%éﬁg'lx{baibhm% Obal e QLRI R QR L eS

the cell 15 or organis present. % 3PAethe dose
exafipl BEJPor By veBrdc hERF c &Foredinsi qfuﬁas puotidas pRMAial or

sol @mqp@ntfh)ﬂbrslsdbf aflun@Bjon IFdE! @@&Qa&&@é Qfetn'eon’Cell apoptosis

flugreseedd;d Rssifdy hybridization, Northern
hybri di zation, rever §8°%¥anscription, gene expression

moni t or MRS AR aofi TeneaerByes Siohi beﬂg/rdoltrmdltng, aBSERYEE (or

| . mmraaownmebﬁntmase@y {HhSA)s YESISLD ana/or 4 TR
SKS%I 409 frro% | 0|aanrunoassa Rl A), othet |nTrunoa é
“UoF <8N e 2 EF | T Rt%ed %‘?CflféﬁhFX/s‘ie§efFA@SFhe %elty

ex piicceg.glh@lhlt[ sthec daveet ayenkey wasscayte%abyfé&e eff&eé"ts on other
r e 8l o2 dfU Si n & Pprat
pjlal'n eU0cd18S! St %gﬁgﬁgr c\ghs Jz-gu géhjecgn can be

duct is ea3|ly assay ed eporter
i nc‘f°n ér‘&%detbéfh?m‘at% ofy Hed e wa pdHAS ppent deal pficthe cell
phosphateme seAP)as bpidsegabactesbrase (LACZkxalAbd) or by

gI USR8 e &Ghl grampheni ol etyl transferase
{23 ‘ﬁ UE% scent protei %ﬁ‘t@%; }8r dePrifigation,

‘B’E? green
per a2t Te (HRPpctiqnyci féresssqebbic) innopati neydyiditaseon,

( NOB)ctheot tyybhbd st Bias &e@@r£@@$)ans@ﬂ%t%ﬁl Vg%laVé&;ressmn
thq{o%‘ézfcon'\élé] LiPhe, sgleglabl e markers  are avail ab

that confer resistance to anpic ’r°q¥ B’P cFﬁ?Yme linked
chI'G4ARIRIACELl , gemsavyci n(EWony0| Weskamanmy cidlotting,
li rmw.ﬁmﬁmoﬁﬁ§$}pt (EeAd] € ot IMOSRRABL Y &, n,angu%%g%r%lfgence

an ycl Iy 9 2004/ 100636 PCTI I B2003
daCtg?%%e%gn ffie as%%%Psdﬁant {EAGEY on (BPBhe SXRBEHYLOB  is

ger@ne%b?ee’sfrévmsawedwbyowee tef detrepntrter erddgigerddfistance
I Nhyehkt WRse protein product is easily assayed. Such reporter

genes include acetohydroxyacid synthase (AHAS), alkaline
phosphatase (AP), beta galactosidase (Lac2),  beta
glucoronidase (GUS), chloramphenicol acetyltransferase (CAT),
green fluorescent protein (GFP), horseradish peroxidase (HRP),
luciferase (Luc), nopaline synthase (NOS), octopine synthase
(0OCS), 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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which is greater than 10% 33% 50% 90% 95% or 99%

as conpared to a cell or organismnot treated

according to the 5 present invention. Lower doses of
injected material and longer tines after

adm ni stration of probe may result in inhibition in a
SHARIOEN00636act i on of cells (e.g., at |east 108GTIBORG/005624
50% 75% 90% or 95% of target ed cells).

Quant i PEPTUHEf ogertde ERpREssHEARtifaticieldf e shwamt of
si gereaexpransibs afldwhos ttlooaetaimlﬁg 4 hegkeyels QBhlbltlon

acgakayl atd o osla on of tar
prot ei nalé (9%16% exarrp?g.l t hie e?f ?Qh’cy Fr i A bi”flgﬁSL as

MESPTRETESt EP n# nerl lbypTao5eamiony nohe tasrent ackog®ig to the

prlﬁhﬁﬁk’éhtl Dhvenli€o€ elilowe AFRNABBYF 36 ; g@ée%chggeﬂal agd longer
ybr | di Z?%I on cgqrobe havi ngfa nucljeotl de sequenc

%SI “de *ChE rEgi Bnc vt dOF of f t FRPPES MRRhF BTG ynpﬁéb@ltlon
orlrt rrarrshated frekypapbitdee gy (beg detakctedst Wokh éldil%, 50%,

anf3shodypar, aloae%s@gaapsgarrgacecﬁ%é/ﬂ%et ! %%assqca Q%ge%f gene

that region. The cel e target

deTHRFEGS1TT dfh BroidnPay ridevi fimidpr o?rgawrts m>f Tihléllbltlon at
or gfeni ety ta apbaﬁuLatlaﬂm onl ta:ﬂ;re@_t Q@Qﬁnoer§5§§lal§%n of
Vi f 1S 0 us I Nty a_nonocat i cot
or gynﬁo%ﬁé%%gltﬁg a% g Ry )é:he ngje YSBEY aPE Rbibition
| rfeaérrtb@bﬁst%mmﬁéfbwweﬁﬁmm ameunthogfe gesedpriduct in

agttha:ud:dlu.l‘ enQNAb&hayn@HStdre)fec@ém 4iase tkﬂﬁatrlaf.gatlon probe
patt Vchen c__for Ed?nts or ani mals. Fungi” include

or gani sme PRCISSERTE HETUGBRY AHTLJRakhe H5I9HRD| B3k EorpBhe
Pl Epitiditerst uskpbebubr ateamotatkl MpdBbep@idarady doPSisiected
f'rﬁ.t@x %ﬂlotl%tf.@ocgj ’rag.gé@l g@axn@@r Itﬁé{ pgﬁ%%pr:gge éequence of

cotton, fl ax, ea, rape, rice, rye,
sOTTuFCIEBRbeat® SR dheR, the okrrees, garel malpe) derived

Ve@@p)algh:ecgmt{q;ge@eug anyapga s, TheebrganhEﬂCﬁQ} la plant,
Ca&iﬁﬁﬂ@; &%troann,Cq)lé'ckgLﬂ}ﬁ{er ’v:.ﬁ?é eroX‘ f&rlfl&luanrxﬁ ﬁlant may

lant, | ettuce, onion, pepper, potato
sf, MO8RFNachIiefuash, SVBREPEBRIHE aﬂﬁ’émzi:lcc‘hwnll)e a
frmztteanaltmuir isve@psbfatg. Prakebnd, nappbs aREi €dse used

n@hf‘&i‘r@e Eyby B‘Lcﬂt%g? yandc% oF%e&{]a%rr%gpgathogenlc

coconut cranberry date

grfa‘tfefFr]ii‘F‘Fs §HaFainadiswi FuP@hDhnCHuldneormgms 3% rmekbnthe
need1ar bR, yeakangs: hB@&g?!ﬁé%,. passion fruit, peach, 20

WO 200%{ QO636 P 003/ 005624 . . ' \

s include, ut are no limited to: arabidopsis;
field crops (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, potato, 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, guava, kiwi, lemon, lime, mango,

melon, nectarine, orange, papaya, passion fruit, peach,
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peanut, pear, pineapple, pistachio, plum raspberry,
strawberry, tangerine, wal nut, and waternelon); and
ornanmentals (e.g., alder, ash, aspen, azalea, birch,
boxwood, canellia, carnation, chrysanthemum elm

fir, ivy, jasmne, 5 juniper, oak, palm poplar, pine,

r MW 10063¢ododendr on, rose, and rubber). BExampBa®s/abe24
vertebrate ani mal s i ncl ude fish, manmal, cattle,
goaks2Myity, &, IAEAPRLehans Péstachbeise, plam, raspberry,

pri smtaebeany, humangedineépr t ehiahe, anidml S LA MA8on):  and
ner@gr%qlgﬁ agso Qther worrns, drosophila, and ot her

i nsect r esent atTve:’ geier £5P5F AFFRPBHURITChe | Briood,
tho%aé“etll%a?r i ﬁ%“é@ftlam el xy see themum, Aredyl, oS OBivy, jasmine,
Asciiriged, ASGaphsn, BUPLS,ORURE, a

Capl IJ gr Lgé )Chatts)ertl g BCoopgri| a, %%ggé%cggkéédsehdron' rose
HaeTronchuds™ “Het er aki s, Nemat odi r us, Cesophagost onum
Cstert a@#mpl(éﬁyaqﬁ syedt®brRae asacﬂmhss Sheniagy| £5Ssh, mammal,

TOX@sqakl s, gt ch S, ch gyl us, Tfhchonerra
Toxocar a, ncfnar?g salé%oscekso ﬁ{‘ ATeEE pl BRERS, rat,

(e. RFIMaBHr sAPh a’fleslf*@husmveﬂ%kaﬁ%tﬁmamamalsa ingdlade hnematodes,

El tqﬁhzrrc hisgrndd o@ﬂﬁebmléﬂel a:s:cotb a&re&g hH§?cti§'btP%rpQg§£2rg:at1ve
0 S us, . Parat yl enchys

- Pp%liny?é%c fjsl\ﬁh%a%% Gso eRot( A5G nEtirs 10T AOATIRLS alfd9 - -

Xi p‘PﬂCrYéﬁﬁFOmaRe@lseéemJ@trl \P@Celrder SBwfostnsest Cdenokhtmiitis,

Col @gptieasia, D| pﬁmea,tlgeplcéegteem @m&mqgﬂsser aﬂa?,;m,chus,

celﬁetlg%v n { gene nay fromt
or ‘Sonat S to E% P%‘?thgﬁafw GF’Qﬁrd‘laﬁgaorOXYarlS:
nonEar’égcehfmrdl ng, moegzh-ysm or epo}tahelatwn Trichuris,

| Wltcﬁbeg%g?[ug r afﬁlfcggﬂ@tga Ofogolgg :iﬁica.éexﬁac)el l dm@{mse

e}]stem or a differentiate
hat™%r e 1BF§F%er @hETEt ed®  Fncl u%}e‘S&E‘i‘ﬁ@@?P‘e%r Crlconemellar
f i brighflasts, my odittgdendausdi ony@pbesya, endpdiiebtymnchus,

neLﬁéQ:@%od&l:a{ a,LoHl_;PcRQqu hec‘loc{@%gﬁ@r WRGYEESs ?i’ca)LI:'atylenchus,

hoc gt es, [macr ophages, neutr i1s, eosifo
bag%ﬂ%ly gnchysnst RadopBolysykoRpitedyncgnanul &,Yyl?eshu& and
kerxitdhdoewdles, Rahesdnomitves, 6ﬁde&@b| st S, insects  include

ost&Aekast Sa, Pelg%t gc%é;‘;ldogggrcel ?mogtcgre‘a endocri ne

or exocrine Seht” ifiven n-may be used
to intrdBecE tlh}ea‘f}r“@behe eergﬁttog%pecwy beofreth@he germ line

t r edd MBBhaGic, Pr emapbien: Ofordi se@sSi®ot &AY, aa]ﬁvuilng or non-
dividing, parenchyma 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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WD 20041100636 PCT/1B2003/ 005624 exanple, the probe

may be introduced into a cancerous cell or tunor and
thereby inhibit gene expression of a gene required

for mai ntenance of the carcinogenic/tunorigenic
phenotype. To "~ prevent a di sease or other pathology, a

t QWP+ HWeG3e may be 5 sel ected which is requi rred/Bmns00ss24
initiation or maintenance of the disease/ pathol ogy.

Tr SXPHBHIR VGG @robrimadebaniitirodatedring a aninceysid G811 or

assebat 86 ViHdrebhei fHi388Sged Ll dicat]on
associ ated with the pathol g%y pé:en%% erolr}ved POt Sy ed

pat °5glé‘ﬁ“r‘r%ej‘3888t%¥ e F2FOIoIERiF HHimer i yenic rsmenotype To
exa¥pient t hedgerresecoul dtnams;mtuonwylps&lp@g@%sl QRnOf may be

th%eﬁ]@cs,{edj'vﬂﬁ%%lr ﬁ:ﬁg%eg%i%ﬁso I nlé re l I%?L":toeglagfce of

ogen
ﬁg %Ja <4Pathnd opyf éfcrteﬁarﬁntrmummrmlm yamed dbeation of
co@m spnptiont ao€hiGaded WitBl tise Idds¥hid QrOk1 HX M VO &N+ 0n

th u aedlnto an ani mal to affect
th %Egggm% glﬂtflle%:‘ct p%r egf’%%l by in vivo

admi ni st rﬁ?‘i‘%nde#wﬁét Hodmohngepethdemapyycare bargeted for

eninBibiEhn . For E%&anpleﬁam;‘}l% I's afpd i Sk?Jn%r | IIRELT ON L oise
by ;8muRatd ho en_or aoefread i nfected cel particul arl'y
n

hufan srrﬁﬁno%séjf? Sevifeas (iHF?ﬁtirmf%t‘?%n%sseﬁﬁyabefor
t aFgeltehtiion 99 tlTee@BnNﬁenbyttMS‘nﬁdHEBthf @he pﬁmgen, or

acGRE M dHhn@ LRELhOVE The. tanget dene be
a patho en or host geﬁécgggrbon%ebllen Foent’ mbgf cguld be

patR65RF et 6n|’f‘°sllﬁoé{‘ V’Grragoﬁe?%bGMOSﬁn@;thbhesubsequently
pathageh 0rtohasat animeql Itaahfﬂébtorthleﬁhﬁw ady ‘arl‘r@étltw@;reated

paghogen g L esd abI| n pr ead

i nf gcglﬁoﬁér% ?%.Q'Pﬁ §TEH2E- of gg&éﬂ‘gl §/§ ‘?eriehé:hﬁéi?y can be
gefRBFitinedof Fpat ssammie, MstcRdds aof ripkoghyl axEsct(iione.by a
pr eaemdigam @k damf@&@ed ihEsSdeef icBREes) | OJL)ruc{slﬁaﬁW | | human

or_severity of sy
assom at eg%l%rgcy pi %u Wcé B RN sf“#e’&e t‘ﬁféetEd for
pr. §§%?1‘Emelnﬁvéht5rfm¥°é‘a¢ilbe of ad-obera¢ggatingnto ohe B3¥Fention.

derat opagydt @fen& rxﬁﬂ}hﬁe BLSa g&ll'tlﬁ@@ﬁ €63 }chstag)éné yﬂaespon51ble

i n%I ud| ncgc sgl id nors an eukem as, including

apu chor i st‘%aL 09 1 HRehi biveo Sl F‘ﬁ?ﬁaﬁFtéﬁ?J&sﬁ‘oPéﬂ the
syﬁdtm&?n earkdgioi depldaat iordicge 4889 61 RAMAKE EpaFhogen' s
V\ﬂbgﬁéme b%%@abli:ﬁllm'ent b@r?%‘l%@@U? a qn%k]gqﬁrll egge host,

duct al Ehrlich tunor, in'situ, Krebs
cePE, 2ROTMHIULT dR- SRKF| JeRaTatigRgofoRathagen Methods of

pap[rb}j)l&flyagus (i.e., prevention or decreased risk of infection),
as well as reduction in. the frequency or severity of symptoms
associated 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, basosquamous,
Brown-Pearce, ductal, Ehrlich tumor, in situ, Krebs 2, Merkel

cell, mucinous, non—'small cell 1lung, oat cell, papillary,
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22 WD 2004/ 100636 PCT/1B2003/ 005624 scirrhous,

bronchi ol ar, bronchogeni c, squanous cell, and

transitional cell), histiocytic disorders, |eukenia

(e.g., B cell, mxed cell, null cell, T cell, T-cel

chronic, HTLV-I11- associated, |ynphocytic acute,

| yWOF8NA9686 chroni c, mast cell, 5 and nyel oi dpcTaB2003/005624

hi sti ocytosis malignant, Hodgkin di sease,

i mIROPTE erfansdishan,| | bnonchdudgkén |symBROWR, cell, and

pl asmamyittamaal &émﬂ)cuhegimtﬂyﬂﬁklQEéd%deQEJa{éﬂg%méa (e.g., B
I BF oA,

chopgs pbl nmg,,.chondyroma, chondrosarcong, |
fi brosar 5%%8 G ant ngg{ Icgﬂlrmrlrs?ellhi STFdyrchrenic, HILV-II-

| i pBARCCYAHBs drvoohecytims etined i OmBphotyX08Bchrblic, mast cell,
Ny Xafar CayeoiQf] €0yt i QYGRS AN C Ewm.ng garcom,

synoyi oma. lﬁ%enof_i brérmi _adenoﬁgﬁ. oHa! ASdgidn disease,
car CI NOSA&r Qo T2ERGT d8RaL - dieanfiedgkinal yrrjiomen, plasmacytoma,
dys getirvionmdothalsdixna, ndTREGALNY BRSRIr ob IBSORE PN R0Bu roma,

My OS8R FB - A8 ObLast omma, ment oma, odont ong,
ter at o, ?]F]yrmr'ra,k%?rgg‘ﬁbblfég’trf’%a’i‘i?ﬁﬁr, giant cell tumors,

adePbTErEY Fita, 15 Palenonbiroshotawegi Om@sothelioma, myxoma,
chohesiseataity, osykbidll PR eosLHSMATENNGAT G , .
cysgm[}ﬁm&gr apul bsa cel I tunor. gy%ané?‘g% dstonm, -omar
hepat oma, hi aradenons, Prei%t SBEFIPosaRtma, EhgrHagag ettanio-
t unBR2TYEghPId-ona, d9epevtinosel | t UmBartbheca Caldsenchymoma,
t Un@es orleh L4140 MRy Lﬂ%?saﬁ&ﬁaﬁ bl ast onm, _nmyone,

20 pyosarcoma r habdomyona. abasé{n%/{"%éarcg%%,oma' cdentoma,
epehdyToRe,  §aAYTPoneoRBOP RSt dfm, tHpelul | obleastensnoma,
rrenf@CFﬁgioQZEéé _ ne¢lrdllaegimlfﬁab Neuchbl %8 hEha, cylindroma,
NeUERaRERE! J 0 By eur rQe. _ neurona,

par agangl i on, panrlag' angﬁt@ﬁﬁnﬁ%arfchrgﬁﬁfq%%? cell  tumor,
ang‘?’%i?é‘%ﬁ?lblﬁéfw‘aﬁgi PRFysiTel d Hypedplasi a wilkh cell tumor,
eoskayoki kebl @moaNgpariA 196k ST O5itR¥: 88 ABLES| Sheca cell

gl OPBRRE, OBy o5 gi ogndot hel i oma, henmangj ona,
henangi operi%lyo?lggrr%,p' hgﬁﬁﬁn@'o()ss?gf%%, Yy GF3ma, myoma,

| y MMPERGF My one, ThaPgeRiitimgi oS ahelodrmyopa rmesia@a, ependymona,
carganydsatian@dha, chongriesay co m%\e_duff‘I/oﬁlgg gbf0na meningioma,

phy. i_brgsar coma, henangi osar conn, 30 ,
| ei%é&l&gggﬂooﬁé, ele_llrj lg.'g%rtggﬁ,a’ n ?’EP@?&FEW}“E" neurofibroma,

| yniYaRff osar deraganghionar conwarayxoNabeodNe, mvwahtdhfin,

carargloreratdoha) dany 0s BfpAB R h%éﬁ:ﬁg@igewgtP B 0 ohiia,
expa%rgligegt al , Kagosn ,..and mast “cell), neoplasns _
(e.q., bone, brEasto*@Pyestivé gySEPritol or ecapmangiona,
| i vismangigrndeshe ciomgj t Ui t afemante&td,cul ar heﬁr@i%@éricytoma,
hea{iamaﬁgiosarcoma, lymphangioma, lymphangiomyoma,
lymphangiosarcoma, pinealoma, carcinosarcoma, chondrosarcoma,
cystosarcoma phyllodes, fibrosarcoma, hemangiosarcomé,
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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tract, and urogenital), neurofibromatosis, and

cervical dysplasia, and for treatnent of other
conditions in which cells have becone immortalized or
twapkp/anosped. The i nvention could be used i NPCTAB2003/005624
conmbi nation with other treatnment nodalities, 5 such as
chefsither apy, erogenherldpy, neppefidreratesis,adiaabi OBervical

thwam andagdesdsd KereAselt SGlE0 e
pr e SIl nve?m on is ]F]eot |el m t Igd%%tﬁgpanghd_%tlons in which

t aF¢ ge Jare %?C%GCF@‘B?’?%%%U%C@MBWW% Tlhel Ilovwntgon
cl emsds bgfn;mt&nbt@nmaage&n genes othidr ldrshefbdtomodities,

Phdustradi gﬁfn%{'}@?aq&;Cyg?‘?/oqu&egg}?fg:%yg%qﬁigééla’ " radiation

adhesi on ecul es
i NHIGPPHr 2ndnkke fldkety  nenbers, Pax fami |y nembers,

W ngedAhedusmBaéH Iy reBibemns, pf"@éntf 8ok i BRML LSt 14mited

cy |ne and their receptors,
gr%o\(/)vt dls‘jfyf}ér et i aa’f? on $REt §Fs 4R HEEr SPatpcor But]bhe

netflderars nitasses afd ndseiible etepenr s«)ene@nmgema&ted for

(e:}..‘gu,stfﬂa]v»e $se§CLae !éggﬁx %FAaer&gL’(%%FlFWe31on

ERBAi I’-‘(ﬁBB EBRB ETS1, ETV6
HAX ToERAS Y JERELiRRAASPePERNt | YinasqyDRphilvitors My@nt MyEmi 1y
NM@LH{I_JerMYON,x NRASy Rletber PMuingEd, hefiRQ fanlAlyl meddsd, Hox

a ) m s APC, . 20 BRCAl
nfja.nXE§ e!inHQPJ %ﬁ?ﬁé%ﬁzgﬁﬁgglé éﬁd a ﬁBéWI )receéﬂzﬁrs,
ngzsﬂ’fég/?leffgrent/&eel@ynt h&aetorend oxiddasebeiACP receptors,

desairdt ASesmianeks Iay{drm@)alrase&ptAQE)gH&% Enes (e.g., ABL1,

8)Y; ho S A S, cQ deh dro nases

%ﬁﬁs gé{ﬁ? %f%%%’l l%%g?dasﬁg Sgi%ﬂ é l%eq'l &P%%s ETS1,
Séon@T§§/ntff%i’se§OSehFWnaS©& RRAS| 0ONY g eRBBES , LCRS LYN,

demarhonyl a2as, dex! YMMS‘?SMYWN@M RMAMIR OB RSES sre,

g to ses, o] na gl ucose oxi dases,
g?ILaAﬁ%I esﬂbouhd nd Qnﬁ%ﬁ r‘ff“ﬂés@é‘ppf?ﬁﬁégesge“ﬁéll‘fages APC,

hefR@é} - B%ﬁpéseyADH‘LntB@gr aSEL, NH‘ZuhRB&se&ssl,nuedtvmst and

| S&fﬁ@[n@§e€% oKl W%yntl’lﬁ%@a§§§'ox1ap§e§ses'ACP desaturases and

g ases, ozynes nopal | ne_ 30 'synt hases,
yo%}/’ AP sg PR nBEFRRTBL25SFar RTRRESEs, alcohol

pmﬁmnaogmesesphosqniymhsmses amphogNeBYH&SRS, catalases,
phé’él@%@ises pl&%&corgar owrh:hgggyl acgl%_tl Xnépas%dlooxygenases,

| ygal act Ur onases, protel nases
puﬂqcéﬁﬁg’é\élasﬁéconﬂ?’ﬁ%é‘ése?eveP@k "an8 P ra polymerases,

galactosidases, 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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transcri ptases, RUBI SCCs, topoisonerases, and

xyl anases). 24 WD 2004/ 100636 PCT/|B2003/ 005624 The
present invention can conprise a nethod for producing
plants with reduced susceptibility to climatic injury,
susceptibility to i nsect damage, susceptibility to

I 'Y@o#i636pby a pat hogen, or altered fruit ripoENBIOEB005624
characteristics. The 5 targeted gene may be an enzyne,

a pl ant TRe rRFeFEREIinyedtidim can cqmmese rv obvisd ifor- produ01ng

patflagesesisih Orreaac@JlZysnﬁcEB@ibn&ty nvel Ve&lmé@ dh e_l_njury,
prod r ot ei naceous part of the Jf

f
Ceggg%lgb Hya?af ST I9PBRES . ??Scﬁﬁtlé%ﬁll‘é%si'—%nmf“tl°“
cor@c rrueethegen,sed altetreanSm:ltbelpéh&nlal\léhuho&epimtas The

trmggtgfﬁlémlebﬁa? L';leo awoél%n or Sé%a% ur]a}Loe\Jieoteln, a

ti ssue-specific (e.g., fruit,
| eadeney 68?5?1‘"?& it ReFRAISESFBYUI At 2B enzx(n@ ghat is involved

i nfigcttihen,pdoidgbtiont eFper aich-gro€diRi-Eaks ﬂyr@n%tferthﬁa)blant

b d nts
c UL, DRSSPI 3 S90S R

pat‘ﬁ&&eﬁ'«é’sﬁsranﬁﬁ’é’—b% thef &R iy deplenhanteshsczaphion by a

aCtWGtInHy wd | sbeeaf-figet@diand Ei@ueeépfe%‘i‘fxc‘c MRy . Qe fruit,
ifferent conponents.

magni fii ed tar t|ng

l\/btgsa ol i sm@r(my al"sS6°be ?r%’ﬁt pu‘T°§l"‘$d" By PHMiTHEER ngegulatable
f eetback déofratdbni nlidhg, pachpayatmrepr ctitdichDN Pfomoter may
unwant.edy . ”%Ezakl%h‘}ltq}‘;?r ng%ec's £0 (;I;Qeéﬂr G280l soin s in a

|nvent|on may be used fo reduce crop struct fon. by
ot H&2pPEHT BatMBYendt sd8Ress 1arekiesi gt Pathasenssis, the

nersitfede spay bet extearsd : baa@head:ﬂ.vﬁp v‘amng aﬁ&@&t?&l%d the
I d_theil, p [sted in Of i ffere
b dpirecgp "Iag te 1@“LEQLQ%nl teg S{' ates (U, §u Yyt ferent

plant DiseaSes In't
AgricERPRERte -2 Metabrii sk ™RB. 2165 bel%@}smllatsﬂr bbutmlurbltlng

of fllednbePacastidlC inNetrRt OslthSRAQCIoRS proddedibh AFEnikAnted

(S aby gists, 1985); and Fungi on Plants
5 an%PéPrbglggE%lgtlgn the United States (American

Phytopa‘t"’h%l RFCEANt SIAVeRyion1989y. henseeed bwi t Reduce crop

r edueseduabidn t pyt GtHAABGA a6EOPSatdogbR®r @uell aRi | iidcHn@ds,

30. nt_oth destructive insects from danagi
cr 0161% %S bnematgd%sdcé) ?—zuratnhérﬁ% FE 80 é‘ﬁﬁfbasedg“e such
ar é’k?@éﬁorasldoftlmlantpatpagm edse amsdtevayihelmdd¢xackeédplant

by mtslaegebeaaflwealumgat gdeses WOLEh baue nor ehfftluiture
on EPan%gook INQ)hI bﬂ. 5|,On OfO)t,ar %1str1%ﬂt¢.10n 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 taréjet gene

activity could be used to delay or preveht entry into a

particular developmental step (e.g., metamorphosis), if plant
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activity could be used to delay or prevent entry into

a 35 particular devel opnental step (e.g.,

nmet anor phosis), if plant 25 WD 2004/ 100636

PCT/ 1B2003/ 005621 di sease was associated with a

particul ar stage of the pathogen's life cycle.

| WOAUE03hs bet ween pat hogens may al so  be RoUiK2D@B®05624
by £he invention to limt crop damage. For exanpl e,

t he g%‘i"%‘?t sggf 8%%%??%‘? | "i&hat ddePtdcgtaracktadrei 0£5 the
Ea@h?gw'éylixﬁgfy cty:elenh;giﬂcgh}bnhnhé@etah%hd&%ge?s may also
ebaVlfddireeatr o B o] enes.according to the

[ nvent i]?n. Al t hough pat hogeng _gté)usgllalltseﬁjé‘%?, dgPRIef For

t hé ‘M erubed®i APetHEt ofi PR Heiipl phemrtadest té mtktack their
beefitilal preyinesy Mer em&alRHe byS O, RICI&! | ?farb%havior_
I N\ghV &% 118 SYHYQLL G ek at i onshi(gs 10 that fix

ni trogen and Some Fungi-prodics BhytokBe riowestisych
benef i AHahopge eP%ﬁétqgteh% pasebalipreset esbray dfSithe THerobes
pr eaedtact IWit@Nthehy dothifRist 4ar get giactivity in
the,plant and/qr .t h,elglm cr obe. Ano%hebreggglﬁﬁa ymem%/ﬁe For
present I'nvention s retHyPised ¥5 sykintityieiptdenehips
f ukBet ofid midmogemnaamids sooONPIiEi RPYolife UsQtOiorddhedeSsuch
t ObeR Ikt DR &G YitY target. gene of. previously
unknown function. 1nst eé‘%&o?et %5 cl’tr?g g’gngﬁrﬂ%né:hgnaresent.
| aBor TOuS™ FRotdtiPoh tHroRtit 3RS Asyivitadiini timlplgeneshd/or
scteemimggebef uncti onal genoni cs woul d envi si on

det er mpypi,p A ti of 20 uncharacterized genes
enpl jgﬁi %‘B‘I't SHIRY S8 TR PEeP ety B VERE O BuA method of
4

by )

andfiTiti{ViRy game fundtagnoin kar gedargenecaglrividy thEhgse of
i NpestidsoroC onthihike t b el §: ety M RL AL P td@l evs
taﬁﬁﬁfoimf QL. .har maceut i cslpyﬁnder,st 2 nggﬁ%rérrfglprg‘ﬁﬂouﬂy
pat hol ogi cal -~ eveént nstead of oihed SRR hooRswBlRm At laborious
det ¥fitAPRg 8f grmitiangs pahwatysid26isreaporenddie f @breening,
postmalisha dejloRRER Woudd! di- 5204 cfe'ign!nld;ﬁ%g € function of
I ngr&asl.ng, spe d of acquiring nucleotide sequence

i ntor mat - on - 1 rofTYen bk TRIRY 8% Jihes drtPnféne towedese the

| nghuiitngrddeal aleequbacesnimy dfh@aygastgen. activity. The

el anegash €foudN§eCys&d COANR. + LIHVOITRS » ganc.b? gOU$| ed,

- H . o n i

with the invention to deternmine gene 30°FUNEri 6ATYF Sarfor

or GEHIMERTY e G, 1ENRET Ga6) "9 TRETPrlef erdnpethofiogical events

di #fecdRtedr gath SaBvdlopiiae: Paddieti Aln 089QRAS1ing pathways

SCRL AN & HUHCHER L ARRIET o[ e/SL AL 98NS e 14

e} t

oroduct s, correl BtTRg The pment/aging, agc? 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 preference of
different organisms to use 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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| i nkage map of genetic traits with the physical nap
fromwhich the nucl eotide sequences are derived, and
artificial 35 intelligence nethods may be used to

define putative open 26 WD 2004/ 100636 _

PCT/ | B2003/ 005624 reading frames fromthe nucleotide
sejuemeewogequi red in such sequencing proj eclpg/i#oo3/00s624
sinpl e assay would be to inhibit gene expression

accoffidigat bramee framt ithe secleendee asajueabte ddQRMLED in such

expresgedcidy pegjenrce tag (EST). Functional
al |toelr ati gnsr% n]d%r owt h, devel opnent, ; nmetabolism

di sease resi"SPanc@ssSd¥ UPHEF DB ot vgitelibipr ozess esxpression
woul Fdeedinglitoathe epoftibhesdifieiiot 4¥li@apie £:26 B Tesbressed

ene t. 0 f ot i.nvention can be o
° ignt rs%@g%@i n%a? aﬁ%ﬁafact B§n1°518% #/ oF YEARER SNt nigFgwth,

t he TAFOB"Yene, PaFPRAA G t helipeasent resivranté on bo bether
usegpicdobigh phocisgbpUiowar BEMHRE LR orFOle SXRALP 810 of
probgs ggp.sbge% %q:uggglt by an anplification reaction

L .

usi ng priner ﬁlng the inserts of any gene library
derived FP¥5m phetheadigeentcion| fan ganiismwrodnisar & ar &y B&ract

: . ; - e. cDNA and
10 ger Idﬂd/&f@ﬂﬂl% &%g?g&%%% o%rtgggl\%r%( aglyl%wez{.ﬁlgbtéhe present

RNA) .| ndi vi_dual ) i net
r eglf%“é’ g?gldmar% ?ﬁe‘hseids dPatddh i thrsgpertatecreennd otgs) . For
but g¥eEpE.alirgbéhecan ieapyodiscdiiibpt ahgg,dpli:flﬁcation reaction
I ndiwsls - td Y ls.(e.g., - e ) _

Irri crdétl??g%rl&gfitfé)gglt{g%ﬁn%ﬁfrﬁ rgséa rt'q ﬁe°€uar%’e?e’bef LdpEpy derived
r equitPBd "9 g?%ﬁ?lti G&12(or9r@ipny ehnsortsamayt dealdedied from
15 aut @eabtiion Dk .bhanfpmolc:(@sg]:, _%Aggath_gngmt@ﬁnt %‘???‘g‘}“é‘%t clones

ro t I apl e InnLDItl N e : _
gxp?&é@egﬁéeggr% n Eaénp gcertfp'rlhf%t‘?dgd?’i‘ﬂ db2§n weppleted in
posiStPRFRFE FRagtifiner obit eprefleztblnstian abderedi AMmzaytained
and ini nnd¢tidel | skaégpo &F@esbmsquPgweH 9@[‘7‘%% microtiter

f .25 changes or nodifications, .
ﬁ:ﬁg?g’?’ ggro eéjé’ﬁ"ozp?rrgne &Uﬁ‘g?’b °§dnsh‘ier?|st FBRV YR dog@ractice
2 gendPgct iviepyiomThandnptd f isddopr Ginesmeaivn beff eche process.

di r solhyidng, codta@sief Jrobes dHie S£&l lc{agggf@io%nlnhibiting the
contgiping the target gene. Alternatively, the probes
can be - producd ng i FAFSY 630rPS RLgFed oltteahadVigupbnwells

f r oPP&Ati30edx pressiminrooistr ythtasad a0 pradvé® bbgy, and
| i briaeyet Tmlsmkgﬁgiefﬁneg)& rvfé[illl Ccaa%e%easassayed for any.

i ndi_vi dual cl ones of
Indlc}'lxlaxggues or modifications in behavior or development due to

25
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

30 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

35 assayed from the effects it has on the cell/organism when gene
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library and transcribed to produce the probes; each
clone can then be fed to, or injected into, the
cell/organismcontaining the target gene. The
function of the target gene can be 35 assayed fromthe
effects it has on the cell/organi smwhen gene 27 WO
W02 H36%36 PCT/ | B2003/ 005624 activity is i mairkbioexboss2s
Thi_s scrteenj ng, coul d be anenable to small subjects
t haC EERYhe Hriotelited i nthigr GRerRaRdRs  ciwdd texampineble to
ar ébllaélbpsulgqecmactteata,cadr ®80[HrobasseUnG] , 1 GBI QLBSy £or
Vi l4SRSte - Z%QE?M&%H ddssye gul t ure cells derived
from nenat 006 of Ot NeP btyarfiifit hagmatodes,
pr JAGLE a 2GRS Fivet P, thbsmr ogeltiuce atelliBNidees6eMt from
Si gamhalsn response to a regulated pronoter (e.qg.
transf teg V\Atﬁ%l a r(retport%erg gene construct) can be
assa |n an 1S f SFmat Ti deHERPYSMO0 BREE bi REPderes  a
pr 60 ?Wgﬂettﬁa@, regeiragenicie opr dupissscehd Eh@nalas_ﬁﬁyre%ponse
si mpl @Stre Q{g@ed n, of a e ul

P E 'HyoRb£éP (Q qggg%feé% %ﬁt Itq(ﬁ?pBFter

r sekés G|,n an i ncrease of the ‘si
a Iposi TTVETPEYul Forer esaryed |1ﬁ1 zimdé*é‘ﬁeés-’enaﬁ tdheidentify

SI ghatbindfing gharatier ithtC L@‘gua@t@r @881 SYPodnSter. 1In the
det,gs L neds enet | aII ked to a
& b D %gng!FLfbmé E %ali/sf’%gattll’fé’ regulator

pol érmr phi sm't hr oug
pr EERMESi niPerdn o%f“‘cr&ﬁsbeoﬁse,tdlet ¢igaah Bndi ghbhibition of a

r egasikiinvg m&‘ganhesrtmtulssnﬁ{ I2C aPOLATRT PRI SID 01 ht be
di rectl %Qonsn bl.e. for the characteristic.

exanpl e a fcr AGTENT CSEHEF | 9 AP t9SapLRt it ‘iﬂﬂ%’ﬁ%ﬂ%lmbe
or gg%‘%ﬁ;@ﬁéb&; Lhnkdte o canlnquﬂlermﬁss\uo&hraugeneim@ or OTL

polaumfsatal SEhE AR namph t Q. Rr odugs
r%eLn be |ﬁﬂt&rodaced Jt’%)]rlttqgjg g?lgal%lglsm'edzlmr£ v%althhéf‘mght

FAF i BIFEhRT L FRAte 19sPaEt @ rRcdeernhs smomi g tatked dieedEly
[ nﬁ?%ﬁqmsehl%afpmetmhetcmaumneals&ccomdsseexgrdg,ege RBM rBgment

trayialingexp @g&fgﬂ f [ [ts \Nlt t hi.s
type Oflngssa 3 gjoegxgof}%ggﬁ, % |86§§gnocr? Sof "t he Vidinity
t aP get' PeRedd ESP?Je\F‘]‘?&PP%i}“ ‘3a|nnl%13 binrlefied tt<he1\?>roduce an

t aR¥fot thenprotgy caot be esithrbdided ity Blbée:rr‘éabhﬁn, and whether

al ter aliit@Rar fd2e fpagnent nt ai ucl eot| de sequences
that . are not capg bl e of CBQ é%etrllﬁ G T hé®t aFget=iydRg, with

or PPt iPyetan Bén%e"sera‘éﬂﬂn tQE |csurseajur¢dam .m0 BEherivial
pr esEinnak DoeNFbO MRy i b8 resafuk dﬂ%hakﬁngtgget$¥3assay, for

example: inhibition of the target gene causes lethality,
inhibition of the target gene may not result in any observabile
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 invention may be useful in allowing the
inhibition of essential genes. Such genes may be required for
cell oe organism 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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inhibition of essential genes. Such genes nmay be
required for cell or organismviability at only

particul ar stages of devel opnent or cell ul ar
conpartnents. The functional equival ent of

conditional nutations may be produced by 35 inhibiting
adyYQuo#3006¥% t he t arget gene when or where it pcIIB3/005624
28 WO 2004/ 100636 PCT/1B2003/ 005624 required for -
vi abTTHEGS fle Viebéhiton Thel owsentddint hdhowf ddhetidi QFe the
at speei hicC sbesbs Oftifley ebpPaBAL ophshd 0GRl iQns dn the
OF QAR 35L WM thopt i ntlrgdum ng per manent nutati ons i nto

the ‘target 'genone. “BFUSHELr REFPIRE S| Teiatdons odnted the
a feaf9ey ¥fnameanscripts that were distingui shed by

usage ofrchaiagheltsStdg;ie present invention

can,,t ar get i({]_hi Biti ,onpt ﬁr%’%ﬁ"ﬂ" Egedaﬁpr%giﬁ%l%f &xgrEripts
to specitiealiSF AN dee BY Y5798 of i prasheriammngetdrs, the
f urisisisens ofinbremtiiop NesHder stadget €X@MPhEuidA NAWIRRE, 10 p.

t halppe8pt e akfecpatively, spliced transnenbrane
donai n Bnay&bge)%gﬁr Iéésg gl n l§8¥ﬁy ntbrPafie °boGAd dapiinguish

sec?“@f‘@dt‘?%r%.‘:ti‘l’r_r%toéaéa’eﬂﬂ gelbeisng Farnens@Nse a hormone
nMut teait 0 @oh bt ndde rari @@E@&atﬁfr@ﬂﬁ! %ﬂi@@dbggﬂﬁnewgane dfomain
)

tr rane donmmi.n, the functional consequences
ha\%tl{‘lt1 g gﬁle;%plé%s(:sreet et E’Sﬁmrﬁ%“bdféﬁebgméfé’c 4 fedrgimd forms.

acclordrad of timclahimnt Romdmsehas gealakaeidoNeti@¥ONterminates

CondrahBiiGiont R shEaNERBMRLANG ABPRIN and ;L her eby .
i nhi bi ting expression of . menbr aﬁ% ocﬁorﬁn “hor %r%ene.furﬁ’fémal

pr esent TTAVERt Porf a9 R lys 8uck teAeheimoas parc bapdetenimined
of agcRFdidmvinghet iheasticaneyoftather irRAGHRL $xHECESHA King

t 0 £n0t e der®YULlnd NELL N, VILL Qr_in vivyo.introduction
of the probe to test mégnn'p ned;%gFr%b R R PgFEPTRSgion of

coMSBREMS PerRd thigmprobe and a vehicle that pronotes
i nt r oduThd Eresént Havedtln. mPPUe asedidlABY o250, component

I nJgude RSt Lons Il ow a user of the kit to
prggt ?ace]l ?he}{#%bén??o%ga% BestTci Us 1Ryt MiFestrey to

pr SHETY t¥Y] fhegip aipresyi én vicondntustuctapahifetnd probe to
eX[Hess S bagp Id3e ol 6liejecdt . Ob S SHY cglg@ﬂﬁt‘@gt&% V@hghprobe
{NenEXPreASIAN EONSLLURL. . TS, DESLl. Gl de of  the

present | nvention miy serve 85T AU 8R N dihgeprobe. Such a
| ndé&t PeY delsondmatids destwigtiondeto baldiosr aciiske; cEndherkit

to practice the invention.

Pesticides may include the 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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30 fungicide. For exanple, plant parts that are
accessi bl e above ground (e.g., flowers, fruits, buds,

| eaves, seeds, shoots, bark, stens) nmay be sprayed

with pesticide, the soil may be soaked with pesticide
to access plant parts grow ng beneath ground |evel,
owvop/1063% ey be contacted with pestici de B&riB2003/005624
di rtectlrkl.. I%\dg)ests interact with each other, the probe
may ~Be 2GS N VL 1 5BEB6 APETFIALIE3Y 0056 A4hibition of the
tr @nseet toedebetmaer thembeAbtesnal b¥ebyn dof ph MV R LLOD o,

of qdkber Lget n esults in a _beneficial effect on
pl ant gc}pg)n\?vt h oir:ggdgf/ge eg%lr]r%ln n,egt REORS 1o SHRESEF Hfe Fonstruct,

pr SBetTBRHrESd Gngenimt magthe consideamsf eciwretiOf@ani Sent .
maynbeichasi dasef Fehtid tiMNake RORN o5 (D SiithEr o .
Ca?t@qu&e'&e%ca en Lrnee}{?l ng, of the plant is not .
required to achi eve tle B PVt &het hevensiemt i on. .
Al t er ndtliteehativadyor ganosyamisy ey enrgidiRereskdd0 to produce

pr edeGa-cble Qe ' onmer ci al ro ..
medi quﬁcl y genefi cipgélMuC%Esg{ngr%,%f%rﬁefgnlﬁ?&efcah&iobflnﬁﬁt%lal
t orz'?ls"gﬁaﬁslﬁ095?1r ore*AfBle 1 0 spat Hyeni ctef factsthagepr oved its
gr eatlingeoic negtéctioV almppoedy adrowRa} t 8kNSioviS €8RS opmental
ei bhete@spesticide or nutrient,’a formulation of the
present 1 nvention nmay be delivered to the end user in
dry oVSPfiges Pittdem afrastégideplos, nasrierdysh, formulation of
gr ahell le@en€ M v@n®Non L@yp_ﬁét&li%glséﬁ |15813th80£§$aeqlts'é§]tc Sa dry
or safe

suspepsi on, -.or _encapsul ation. Instructions
angpeﬁqeuétgi 58r%3etc%£)?x81“%ltf’béq‘spflo€}?ﬁ’é'd IRfE 2 %ehe emulsion,

f oPftficat i it Yo, f opmasnataton nswipenbeonsedr defi@@lshYation.

butneoneenddAlRs WYk da L QUL e did Yo, by i xing with

an . ext nd?r B ovi ded Dy the ?%lrr.?ull&aste_ofna%ra]{%ebgnﬂr°“ded
USér © SERATTHACY O ant Fenfi PSR pastighto e seasse s Ferk Ly,
mapu¥ equiqeatraees enculysereduorpedi DitA BByl fixing with an

Pr ep@dmak ik ONp S3BRSqbefor 6. aPRL L.on. The formul ation
may . i ncl de & conbi nation of ELcﬁe%tggl 86di TV e S knoMitT -
i ntHe2arYr ST ™SS40t PaGAPr | ©F sSUSPRRAgPmImRY require the

sobwentiserdi sper papt&rm S Wek8gimNtfrepaBH &nf | @%8ps 25pefore
t aggﬁfilcgf._ﬁ)n .bl .ﬁgé?r %b qgtggrpeglaﬁgégéf?\g%es b% galal%jd'lattaon of

Preservatives and stabilizers
t hERFBCAL| addidives kaevt jirattde erbrageh Fhesavidpcaresers,

Ormmea:ﬁﬁ.s)’m)é_oakISﬁ)ti),e HE@&EI_@Sthﬁi mémri@@&ﬂﬁlsy Umulsifiers,
Sepe?c[k%tf?le S,Wgﬁndoetrts],er aggsgtlzl'?elrdeafc’dj?lirants. 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, soaking, spraying, atomizing, and
coating. The precise physical form and chemical composition of
the formulation, and its method of application, would be
chosen to promote the objectives of the invention and in

accordance with prevailing circumstances. Expression
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fertilizers. Methods of application include dusting,

30 scattering or pouring, soaking, spraying,

atom zing, and coating. The precise physical form and
chem cal conposition of the fornulation, and its

met hod of application, would be chosen to pronote the
obyecarAawsssof the i nvention and in accor danGemsiodsose2s
prevailing circunstances. Expression 30 WO

2004P35886° PET? | B2OETL 0086 dostgonsbakict Sofantkplication may

tr aBSﬁ@Cﬁreﬂoﬂ’w&hg saabtend angpdd %@U—:‘&H‘] JFY¥he agos’rr?\ulation
pr onot e T}}Qeigerrﬁg.st ence and/ or spread of the ’

formul ation The 1°Rv&RTi 8F ¢8R be° uk¥tRoeo JeRduerortasiis or
apopt®sissser necrosis. 5 Probes of the invention are

pref er albky¥bes t O 200 basLs+1l,0N ScRreferably 5 to
30 bases rl ongér, and can ?J“e: ér?n%e(erg}(r)r% go’%ﬁ’l ez?s’f%/a%]oé)eob.ases
Thus S UPADI & FPEBRYY tHrtous8 Paseshdonghyentd wenassasingle

i ncbuddoutdlegstrasbih, RAs, SSRNAbLILNA - BeDNAG, dSBNA, 1o

i aybr | -~ PNA: DNA rids and other 10
Smgf’g@‘é?ﬁ@ ey e R o PR 8 By v casoa,

aci FR%nal BYuBYA hdwPriduncHaPifed, PfaDNAalHypredar gad, other
sugsingleospldatdubasdd thanaelt inder backhangs. . the lsngLh _ .
of the [l%p gan_be sglnecgt ed to match theaqﬂgn%‘%ﬁiegfg acid
t he taroge > BYEBELPAERE | Reshtaldw - Shar 95Fef Biams| phosphate
saf #"4/9ruperniit UEkbbadse f Theydaigh AGCAMS RGo¥e can be

pr ofescead e mABLS Qb ©F eds { r quantities and
st or ed. T%%aesrfezl Fabil ity of the (L LALAS. au2

i ndepen85 £ fhanitREeH@ e prpsPrrREezahientafen twi tuser and
t hestbdbefar vehes. t aRagetrdiddl i, herébeaddichh OblmaWeCor ordered

ot {f 12858 G S has ' O formthree hydrogen
bonds, K [ IcqglaA: T %%sgngg%"{%e ormonly two hydrogen

bonds, T&F gételaRbfigtdbectedhencewentidn aihi ghelepéadsnt of
C corinéné and myressidabkentgmMsSsasSeihdd ghey dd NGr the
tenpgratures, Nsed : ase pair m.smatches that |
i ncr egge the GC cont éﬁ?ié 4 I%Z%hﬁggll%i zseltﬂ‘cﬁrgbcé Rirg pairs
t ar fEe Egr‘?eeg’iYﬁ‘ﬁ°%b\Pé’nﬁlﬁathmlesé_rﬁ bage ppaimscfbym only two
nHtMﬂﬂﬂdghWTﬂﬁndS,rﬁﬁ@geﬁféﬁ@tpﬂdﬁg E%dﬁéhegsvﬁﬁﬂﬁngsﬁigher G or
associ gt ed i th a mismatched probe. The rati.o of _
probe o target 1s Prefefabryeabdifs1singo higher melting
temperatures. Consequently, base pair mismatches 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 is 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 thén”do bases in
a double helix formed by nucleic acid strands of opposite

directionality. Strands of opposite directionality (i.e.,
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about 1000:1. 30 We have noticed that dupl exes which
conplex parallel strands of nucleic acid containing
conpl ementary base sequences bind to formtripl exes
at a different rate and bind as a culmnation of a
very different process than do bases in a double
h¥P2041¥63ed by nucl ei c acid strands of oppoBCtmB285/005624
dlrectlonillty Strands of opposite directionality

i 2REPar3ligln YoeaA1D0BTELPETPFBIU03/BOSERAy spaced bases
antm par alamir sérizndsyidneadi |8heprRsest o gsagzd +ar Iv;,itﬁpglgggmal

baggg.kbolng r_orientation to the bases opposit
m ni rrgjfﬂ qggﬁrﬁ)one di stortion. The vari ous

conpl eX8s BETitE icawekrriesn ofoftpe | srer@tpbmb@omp&lse a probe

Conbﬁﬂh!@gaahﬂ&eew&mﬁw prohe sequence §f leghyses
nugll,(ggjlgas and/ or nucI eobase anal ogues, and a target

contai ni ng g cRacer GPBILYHETIc Pafget s"é‘(iaéﬁcec%ftalnlng a
nub$iesiorsbgnenid/ ortarpec| esbasasncenal cmguelsucl'EBBagémm £%d/or

I Sn %ngé Ca i o f I e I tlS t on
ei }:‘ﬁéeqr t he rr%ée%é t hggt zf?’ SEQQI Sﬁtlﬁe?f cpud"llfled in

puritli edt *ﬁ%s‘baE’R‘boﬁé @fltflﬁ% Ehﬁb@rpbe aorde:cbveyrﬂalcr@se is

gh@ﬂpﬂamc ba;&kb;m&efswh aSI'Hen Mboﬁé %fpﬁmé dsr%kle' k?sd
some ot her unchar ge

a&é@{%}@b &h%%gr ged ckgo u|§} SF b’bs?@i'véﬂr )':\ peptide-

partia Chegat va

notEtS Beckhgfiecspehias SnbRIA, nent &3 otftheonmr @bﬁeﬂnﬂidhaf:@&t or
ar@azsnaglje chb2g8d r@z@@&@'u?@l&i E‘E'epd‘sqrﬁ'[?lz@f&)' %% upl ex.
| ex ave

When sa id rtoaQe a%é target are a.
BRRAT G0 -t Py €r°‘teor?ﬁ'ﬁeﬁ%¥ﬁe§r Prersingle-

par al | ef1 ITecti
hofiiaagedisand neingsompilehave antigiaxal | @hen said probe and

dl fﬁ@te'toih.aé it }ﬂuﬂ\iém tnma%oﬂac‘rQLlQﬁ Bk ?naflecyzUlth W-C

nbodinents, either th or the targ g
SI né'lpéelg?'?faarfdeo"ranB°’f?11é’98t‘ﬁerblﬁﬁll%%n dopr @Be’eorarltapgmllel
i sdingelbdrealsitty amied hamell dgoas rtemdlhgng conplex is a

triplexn s GBORIR%EAN. 8, L 6, op)ﬁebte or! gr@ﬁ%%?%t is

enbodl ments, the triplex contains a ero
pr o9 S ey Anded papdl [tBE (o8har heterepdl )Prlreb?—c or2Farget is
t adgblesequenee, anhertei tebhEr gt RLAPOLY MR 1€ REEDS. This

SELUABREE dah gngllee% 1o Mlﬁ het er opol yneri c target

sequence by ogous ase binding or Watson-Cri ck
conpl efflént &°ytddse Prandilmgntan the triplex contains a

heteropolymeric probe sequence parallel to 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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certain other enbodi ments, the heteropol yneric probe
sequence is antiparallel to the heteropol yneric

target sequence and the 30 heteropol yneric probe

sequence is bonded to the heteropolyneric target
sequence by honol ogous base binding or Wtson-Crick
cd%ﬁﬂ@ﬁﬂﬁﬁé%y base binding. In certain enbodi Perts3000/hoess24
thehgghp ei conpl ex, the target includes a first

strand CERtEMHITy atHe&eér opsigARES ¢ tthryet is35 Watson-Crick
seqoenrenanthyy saﬁﬁrm;tﬁbamqeqo%altmengfigszgeggggropggymeric

WO gglggytlggg;@ PCT/ },.B2003/ 005624 _het er opol ynmeric
t ar get sequencecet'ha%]% gegﬁo Sgé"&?‘f%kprg%‘?qﬁegﬁgmeaﬂy bonded

andt@nfipacarstel heterohel frierst hetreetnpobyamitC byt aoB8logous
sequastc dondiey helder 9p9] TBpLGe LD LS egéb%%eh%yer%%g eldric

to first heteropolyneric target sequence
hon%%kggfguge%ueﬁlﬁg eE%?ﬁ‘?&isﬂ’@'cofﬁ&ki SPHLEBeHeiTdeHas® bohding.

second Het ervpdhnymbhéex embad Y@intseqaeaee hYplex complex, the

VAt sofreCr 16k 6P| £ r ondi.ng. In certain_ . .
ot her _enbodi nent s O?Fﬂtthsg %F?p (gxg%noq:r?ﬁfjg&? ¢ hietqrgpglymeric

i ncFUFES 2°S99FREe s En P caRERNti Atranchetertepoliygen csecond
t ar eterspqlgmee canctargeecondqgtbhand €RAE ai BENY Wtson-crick

secg, raopol yneeic target sequence that 1s _

Wat s%%—l%’:g ?%%ﬁcgar%p ea%%?%rra;ﬁg%dttgn?ﬂﬁarféﬁ"el h¢tproRelymeric
fi r 53T9R& BB merihe hetargerlwespienpecbellbequence is bonded
het & ool \BIREL Ch@tféllb@oﬁﬁﬁli@ec@af%eytp%qggncécﬁ% E/ﬁtfscl)xg—sctrick

het | yneric target sequence. t'son-
con‘g{mﬁ%‘ﬁ%{%‘%""f”bé’géeb PRE aRd Fe al hasdEddte otheesecond
seclaf¢resoHateah opod norkr soueargaly SefuBiRRsbyase bonding.
honol ogeHs Baeg: 0B dadnedtl , Cerl Al odigments,, the
probe and_the target are. doug{ee-s rog’%geaé‘dgﬁt S pgrost are
restiting coMirex e &hguiBribiies. compiex conphexuedrmplex.
be TiisecofplRMAcah rbecdreaiaf endbodi nents, the quadrupl ex

contai Nngna &9 Rat CLRPQ; | C be uence parall el
or anti gral\r allel to a hel%{lg?%ép'ol )&rrtrl%ri éﬁ%%‘?ug xseﬁ%%ﬁ&@? a
wheP iR PR MSEL € r BERRS PEATeNcey meal kelyien catipabididedto a
L 0 méz_rh?mpmtymréa tsaggﬁﬁce,sem:éee&e bye hoé@b 880U e ric
a kndk r.. VWt son-Cr. i co enent ar ase,

bi i%i ng. I%&seglg e%‘l%ognlo%% s,5% hé& 55%&55?%%]13@?”‘: target
conPIBR EdNt &¥ ns PeMPegms pr dlsest rdmdinont arni Wgtssaicdick

het eimppehyritRiry Coid O BensRYUENCH, andswxﬂzhsec%goa{r@?ﬁs, the
st rcﬁﬂgruplex complex contains a first probe strand containing
said heteropolymeric probe sequence and a second probe strand
containing a second heteropolymeric probe sequence that 1is
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
cqmplementary 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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contai ning a second heteropol yneric probe sequence

that is conplenentary and antiparallel to the first
probe sequence. The target includes a first target
strand containing a 30 heteropolyneric target sequence
and a second target strand containing a second
hWOSPHAM6Imeri c target sequence that is conptEmeabassy2
and antiparallel to the first. In such quadrupl ex

enBEHF TABIRL ¥me T iice PReP R rioEBEYIRR ICRD ?nmbeal&e@menmmaanany

bomdnd 0 tche thet eseReldy WQEItGrJE%E.QﬁéTfteqLE%Q gnce
onp or onol ogous ase I Ng
el D D o dbomtodace. " ninding,
heFé‘FQﬁfGFYﬁﬁ i ¢ Prohe wbeguene ehetaropgitymeBat | yraddd sequence

addbhdHned | ¥ne bﬂ@&ﬂoﬁo&ﬁﬁeﬁ%“h%@g@% %P%Iﬁ\él‘%l %omologous

tagget se qigence by honol ogous 0
conpr enttary’ ba8% BRReFIRGLymeESy aobeelsyquatings opmiemnlly

t hoohds épopind ysrEORE HeitelepsBadene &a’ig@@n%utagcé h)% Watson-—

h b I
Dot ng- HpEBeafl Moot BHENGT i ARAR ke Pprremarmaric

boﬁﬁ%bet éeﬁﬁ%”‘?eéewﬂs Het Ehoguitenerdlomeaigetargetueauendy by

V\&WS’CB’bn Ceick @dﬁ@l&ﬁéﬂﬂx@r )baQ@SSoxb&'h@' theaHgtm%gl;[rmeerlc
uence bonds to

Lyneric [
hek o Spar el oPar Gk He et b haoe e rapRiymesic
coﬁﬁ%ﬂ?@%}mbab)e Hyowdpagns bhee ehaingol ymeric  probe
sequenae eptdNRakh¥odlRASs! Onduld
het er o ol¥ %t?w t ar get sgquencgogg&%%%ofirug}?) GEePadE @5 @
bon.a?nag é??ﬁcé}rt?&dFﬁ’é?ﬂ@eshohﬁ%g9u§° the formation
quadr bptexebrastias & shgnalcimeylet hs/éeatA@f&aQE et al.

cyb i acl O ”
het gfd;g%?%#ae??%hlﬂgm%%é}l\g?c‘?m B ld° fliat 8¢ §ptl Acad

" RRAL Fi5P et %d PERAL Hrédh§rer] dn164199ﬁu59§+ dopsi's," Proc
Nat| Ache iScéntiSA 2Q02 bec 11®u9&a$uaplm4ma,§ggget54}@ e

Thee ;d1ERL | I Str n_nor etail wt

refer ence‘l';ttic)bnt‘tlyle %011]1*;3)%1}1 '&@gf dema%%r gt‘?%\t‘ir’r‘?gsﬁl‘é‘ﬁc
spBYIFnE carpbpiieiany °éa@‘éﬂ?)1lelllct @@sisoﬁpqmmt:epn @l dsvention
Upo¢panldsch e hﬁVeﬂtdtﬂ.ﬂ depengBierBtdod t tBHOUlG b resent

ungxg‘é%]ttgm t edg%’ﬁgg Eeut &I nvent| On’éflﬁ%l 20t1 deened

Conpl enentary sense and anti sense 50 mer sSsSDNA target
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 HPILC. 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 NaCl, - as the
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sequences, derived fromexon 10 of the human cystic

fibrosis gene (Nature 380, 207 (1996)) were

synt hesi zed on a DNA synthesizer (Expedite 8909,

Per Septive Biosystens) and 30 purified by HPLC. SsDNA

oI i onucl eotides were dissolved in ddH20O and di | ut ed
20406%t ration of 1 pnole/l. Equinolar araaB®s/akss2s
| ement ary- ol i gonucl eotides were heated at 95C

for FFrPRIZhd dleded tro @dfieal ogmadunld y hourtshe  pspna

pr eskiaueieotiBe sVl 85 14Hdg7 A and .1 M
he 34 WO 2004 1086§§ dﬁi}‘ (?1\45‘]258’ §?B’ﬁ%’é‘ﬁgmn of 1

n%’%‘t’lﬁ?ﬁjit’e cooled to 21C over 1.5 hours. DsDNA
O| I gonuthe aleiqdescavaior the lge%@e'.ﬂ:rggé"z& z%.the‘f’lwatld tépe target

congent f The sequence or
senlgbgpst%?%n gg Hlte Wil d ty'ﬁ%sté:lp‘ﬁet CAE [RA (SEQ |ABA  TAT

NO AT WaET FC6TSTCACTCATTEAATGGATARMA ADAT TchsT CTT TGG

TGT TTCr&dAs FEAE AT At sequence

ant j sense b&:}?ﬁ; of i h,::u\llvlgA %ﬁlglggee tsgt%ge E‘%E@‘]ﬂ_’)tYpe
&1 e (SYATOAN®: BatacaT G@MTTCA@\MAAGAAGGGAAAA

TATCHFTTC@'TATFAATBEG TEC @473 cmloTﬁEleda Neg2 Wasz 2

0- I
il gt gg? O DN SR PR NB T o FaFost emence

bast°s ?aWaPFb%‘f(Mm?déPmﬁedmAat(Smnm Necilyl posiphi @6r a
507oneabashipahr toif: awh bl - Ilﬂ@@rﬁﬁﬂeﬁ@ 8t randoss &%egsgl&%n 507

wa h t 15 The sequence for the s
ot rand P S POTRG e, anae oF o aEIRT AR Men caAged
TATCEITCTT TGG TGT TTC CTA TGA TGA ATA TA-3'. The
sequenC'Ehe‘OJ BEcaNtdSense s%tnr n
5 AL ATE,CA eqh (%‘t; e e a8 AaE R B B2 s
138 A%"EQ% |\K§T3 $8% £T0- AE¢ TGT TTC
rrutcé’ﬁt 'E@Dl\lﬂ\%amg?et Selence identical to wld- type

tar get TINA 56 SRR JDeNO th)e Sﬁéﬁga)tnsfeoéténdcoPss%@u&th?o 2 as :

tation (underline
p03|t| onshgg §é‘ 7 RChPRR tHE WOPH- tAfde SEMSEAT TTT
st rdfid T Qé@{ue'n:ce @&B’was changed to ACT. The
sequence:d ofp thie 3sgase StSrOang omutsa%g |£Dl}g %arget sequence
. 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 CTT 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 TTT
CIT TAA TGG TGC CA-3'. N

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 pair mutation (underlined) at amino
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5'-TGG CAC CAT TAA AGA AAA TAT ACT CTT TGG TGI TTC

CTA TGA TGA ATA TA-3'. The sequence for the antisense
strand of SEQ ID NO 3 was: 30 5'-TAT ATT CAT CAT AGG
AAA CAC CAA AGA GTA TAT TTT CIT TAA TGG TGC CA-3'.

SEQ I D NO 4 was a 50-ner nutant dsDNA target sequence
Ve p04/198¢36t 0 Wi | d-type target DNA ( SEQ | D NE®CIiBmRu@pd2s
for a consecutive three base pair nutation :
( UReiEr PPRE)Ongt 5QGriand 585 aWORDOULBEO0GIG-type sense strand

PGd4uBR00 HAI0R824-naaged dOaEEl ons 506 and 507 at which
the w lrﬁ'ﬁ. % pe sense strand™ sequence CAT was changed
h

to ACG TERTENERT f BP® t HeSgefbEand r 2hidSRE KEQI:B was:
NG 4 T@as: CAG' CREG TAC GAT BAA ABKT AMCTATTACEGET rdiSGrrc

T@ral Tega S HehA A ¥§£3,ATA TA-3'. The sequence for the
anti sense strand of QID NO 4 was: 5'-TAT ATT CAT

CAT ACEARRIBARCTART ALXS GFAL THEETFrargl $L T390 TONT X was:
CAs 3TaT SEQT DChP! Scanas a@c SQsaxer cAs DVAAL aggtet gRAUBRCE prp
modif i egy ]IQ;G”'PéE SgggD NO |, wherein the pércent GC

content was changed from 30%to 52% The sequence for
t he sef&e B} r“!a{hé ohs t hedQurkd- HyP¥A ttarget sdoNAnESERddRied

NG&)nweﬁ&%&%&e%T% nEAGC TGt AT ST CilGG,
GTe CTA & Ton Rt A o st e rene

an 7°Cende €t PAAY of the wil d- type target DNA (SEQ ID
NO 5) Wes:sefue@AG fAGTtIGAFeOsd ABEnAGH tﬁé&ﬁﬁﬁtﬁ;@\ tleBet

C%AT(@EE&E% WSENA st CsTCenys - cREQ L | He rlf‘tl Ca?A FAGEQTeT

ner _nut ant t'ar get sequence
I ES:‘WO §7C eXEEpt T r G"&Cor?é'Aba%@ paER ffCat T@3’ - 20

- (undeiie | seghlencat fahi € tdiR iSERSe ﬁﬂaﬂﬂdoﬁegh@nﬁﬁlﬁ pe

he sequ 1] o) ense stran
1055 80300E o0 (o 375,385 el By 08 Sl
T(QACCCFA‘CT@GWGPGTCA@T GG@T AC'ECAW@A TGEC T& 3'TC-25. The
sequenseR f op hbies amdsi &EYEE mkr ﬂtﬁdaxﬁf Jﬂﬂlﬂ@nttam I £ quence

I\Qc@nsé@éal ﬁ:o %’8} ﬁ?’-[]océ, except a one acé;Aerélr mutation

-{(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: 5'-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: 5'-GAG CAC CAT GAC AGA CAC TGT CAT CTT TGG TGT
GIC CTA CGA TGA CTC TG-3'.

The sequence for the antisense strand of mutant SEQ ID
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CAG TGT CTG TCA TGG TGC TC-3'. SEQ ID NO 7 was a
50-ner nmutant dsDNA target sequence identical to SEQ
ID NO 5, except for a one base pair nmutation 30
(underlined), at which the sense strand sequence CIC
was changed to CTT. The sequence for the sense strand
of MAAEWOOSEQ | D NO 7 was: 5'-GAG CAC CAT GABCAGR0GATss24
TGT CAT CIT TGG TGI' GIC CTA CGA TGA CTC TG 3'. 35 The
sequEride™br PheCht ASBNSATst $@Fhd A66 MMRaNtAGEQakD Ad6 Tca
WO X@4/ 1@06@6@P@'dﬂ82@93h@@5%3'&gTV\G?S CT ?; _TCCQGT?ET

C CAA
'CI';CA;: %T 3%5%% 5’%%1\635 W/as%%agm%ﬁ-ﬂ%‘fa%t%?@ﬁ%%mt sequence
t ar geeNEERiertce SERIERt Nedl, temcSR) £& NO dnnse¥seie k05 base

5a coRsechddateoh WS einea)Pald JRULAt 4,00 (underl i ned),
at q:ra_sCh t h ge\rqlgle str?annd)sequence lttﬁls\%ﬁgecﬁwtgﬁﬁgcf) ence
ACTV&EFhVéaSsé:qﬁg?i% %085t he sense strand of nutant SEQ

ID NO 8 TaSaBeRGAGCEA /AR ISACI A LAR FEACTLETED 1o s
TGG wh&H A ' e._seque
f or E%]e- aﬁtigég;:ce}\ st rgﬁGg rr%st%ng A%E%GFD Ao 8Thadee TGT
5' - CAG AGT CAT CBFRACGETACRSTHC CAG AGA GTA CAG TGT

10 CTG TCA THEG sBglerdée or SEQ {a&ﬂ?nt%emgéf%m?kﬁug?}ééﬁﬁo o

. t i ical to wld-

gilzmgSBE%ﬁ%% I\I%?%A%gig%rpt gggr & 185G 0RSBC u‘%/‘f)wecl“hr é6A GTA
basé&*Bai 16TdeFBE i GIFA( i THfl cAe@d Toy3t hree dots) at amino
aci d posiggd ans W03 aad 5087ake Whigh %h%‘ﬁmdféée@%% spgpence
sensige!§g.raridtseg¥]g4w_%e CIT i s del et egd. e Sequence

t he ‘Sense st ran ZPP) IR, BaSEQ 5D. O3 ICABCEAT for a

15 TAA AR MAAYT Afh@ATbase paid @81EETon 2Qndi I dChA %@éeddots)
TGAat AL A- 35, i e for. antisense stran
of Sho P s, Fs BEANORGT SRR R AR MREE R ke e
. A® TATA G Pragsrcer AAT TG Irbet€A-3' . SEQ | D NO 10
was a SOheersequéencd figDNAet seged SOGWANGE SBE ID NO:9 was:

| detlfa (AcSERALD MR SacBXCRRE iy @ Qi€ base pair.
20 MOt 1en Tea ATA TA-37.
' The sequence for the antisense strand of SEQ ID NO:9 was:
S'-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
25 identical to SEQ ID NO:5, except for a one base pair mutation
(underlined), at which the sense strand sequence CAT was
changed to CTT.
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
30 GIC CTA CGA TGA CTC TG-3'.
The sequence for the antisense étrand 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

35 identical to SEQ ID NO:5, except for a one base pair mutation
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(underlined), at which the sense strand sequence CAT

was changed to CTT. The sequence for the sense strand
of mutant SEQ ID NGO 10 was: 5'-GAG CAC CAT GAC AGA

CAC TGT CTT CTC TGG TGI' 30 GIC CTA CGA TGA CIC TG 3'.
The sequence for the antisense strand of nutant SEQ ID
NMOR2004488636 5' - CAG AGT CAT CGI AGG ACA CAC CAECR@2003A6324
CAG TGT CTG TCA TGG TGC TC-3'. SEQID NGO Il was a
50-(HBfeTHiradt - ngl\lNhtiangébesesqaeﬂC@trsﬁdl deqtdeal 4@ was
SEChahydOLb, caxcept for a one gise paldr Irrut agl)on t37

WO 200 0Q636 PCT/ | B2Q03/ 0056 (underline a

whi ch ?Ilheqé ge REE St Fahd Ee R Stered vl ™gARRGEER 18 NO:11
CCBas The 'sebftie§@6 fCAT t BAC sayGae GCztcr ?angCX%@GtT@%&AT@CE%C TGT
| D cCALL GAT GAC A

TC;‘gN? l:]I‘ASV\%%LC ?:%AAG%@(EA TGAC%?:TC TG 3'. The sequence for
the anti§ef§8 tParf@r of PAURBFSeBEE) FErardOoE]l muasnt SEQ ID
5' NCAG AGE: CAS' GGk A%TACAAEACC@AG A atwA GRE TEle  cea
CT pr wer e
syﬁ;%gg%g?&%fég uri f| an ¢ 17(%P§Onf| rmed by mass
spect r F&€opiiihy PEB*Pﬁﬁ)n\WEH‘#t lsynBhextigednol RRgicesputified and

(Rbﬁﬂitfﬁﬂ:ﬁldd VA, bYUfSIA) masPNA F%QQ@&o‘dQ@B Y f' b f)nglen l Vvlfev%ahlth
%0 TF trl uoroacetil C acl
%?)t]é %Pnﬁ ha thén gﬁqfﬁlfnga At o¥ n"b?Alh b)PNtAh@rObes were
adg”qtond@:psqmp@o inFi als PRI st(mekf:aﬁ:lruht@ﬁsc WRERY) to
pr @Bl@ée@l@rhﬂlonlgfdg%/ﬁt ay cprl:%%Et ute fa fégg&g\heéy the

0 was a 15-ne

ﬁsg(?’ettl&‘y%d’r?ﬁlz%neﬁt‘a?]y G at<1<5< ﬁ@éP‘émrl:Bdeesegrmnar@i in
thedﬂzseﬂsea gbhaditt At 16 H59- PRJ1eM:L d-type target DNA
(SEQ 1D verl ap ppi %am no aci d positions 505
to 510 %E?ure 380, "207220F (19962 RBFebdi desipesthl oy be
of C?Wféeﬁfebbecvmsle@pptmyt etora ant hparedthiad: boghdiat & the

.t heegrnsersdd afdehd sohget @Iﬁ@hyﬁ@“‘%aﬁ%&%@%exf%%{ Br IQ(pe.L) ,

SEQ I D NO 12 i

TA‘?"‘?_rl(a %’ocbé"ﬁdtl?n%a%o%tfs%%ﬂwrsré&ﬂa 207

|déhQ36()a|- |r11'1"@eque:|ece_lonallty of the probe was opposite or
antiparallel to that of the sense strand in the target.

The sequence for Probe No. 1 (SEQ ID NO:12) was: 5'-H-~
CAC CAA AGA TGA TAT-Lys-CONHp-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—-CONH,-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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25 to Probe No. 1, but was of the sane directionality,

or parallel to that of the sense strand in the dsDNA

target. The sequence for Probe No. 2 (SEQ I D NGO 13)

was: 5 -H TAT AGT AGA AAC CAC- Lys- CONH2-3'. The

15-mer ssDNA probes were synthesized and purlfl ed by

30V IYE36above. SSDNA probes were di ssol vededmBeidiARes2s

at ,?h Gglncentratlon of 1 prnole/l. Probe No. 3 was a
ORI PIIBEY deSi Hiredrobe beas cwwpbitelor antiparallel

corrpcb eihientafythteOSéhsstﬁbI&Lceahlﬁilee&%Q it of the sense

t d t [ d-t et DNA ( SEQ
No o). a3 T BHGE osssopa &%&daswéwmes 57-cac
d| r i 6ﬁ%l i 1Gp o?AQ"ﬁ‘é -probe was opposite or

ant i par akbied Nbo tshafa of thﬁa-sn%QSG‘S $ivh t .
targee The se nce ?or aPr obe > % %% F% I\Jﬁef}ﬁcal n

Ao Tax G yes 55f F%béam@ difeghsormlity,
15 %rpassl}‘ﬂ yﬁpobeatl dénthcakbnbd stSEMYUERCERS QUDNAPE Nt

3 but Jdehes sayre i opal rall el t,o'
%; ofwtﬁﬁegsqetﬁgg stran bl|Bn He " déﬁgxl{)a&gelt%? YAR® °'-GAC

EncB®? 026y o€ RO: 4 (SEQ ID NO 15) was: 5'-GAC
AGT AGAPGAte CAE: 3'5  18s ProbesNeer SaNesadalhsimer ssDNSA probe

ant ro entical to, Probe No
exciedr%?qz?!t:é]ﬁ o]'%an a?]?ached I UOPEEREI nthhoilBfly aF t3Heached

5 POSFeserin Thtetvegliete 5 opofitdbe. No. 5 (SEQ | D
I\IO 16) was:scquelddlfoE A SFAGIACA TGhy %Gi\xé 16) 1967 O0& ¢
ch% wag- a A%R nieg& pay 2 al | el ssDNA pr obe 1 denti cal 1o

exce 5H4d an attached fluorescein
m)l ety Pmbet He.5% E@SMImmefhﬁaﬂﬂqul}n@@ﬂAOerB@bﬂiel}l@.lcal

Bk f Ipﬁﬁi‘%’s"é’el n noiety at the 5' p03| ti on
desi gne’ﬂhet cegeencoifpkebwibg 8ONTE gBEMtIA Noinawdd: s5'-Flu-

nucdagot A@e §ggn%tc of: é sense strand of the 50-ner
vvlldtygeta I D NO 1) The
directi t“% of t"ﬁ% Erb 'é"%§séb?bdsq0ﬂ°e: orith an attached

antiilparasdedln moiety at the 57 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 No. 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 antlparallel to that of
the sense strand 1n the target.

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

Probe No. 9 and Probe No. 10 were 15-mer mutant ssDNA
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25 to that of the sense strand in the target. The
sequence for Probe No. 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 conpletely conplenentary to a 15
nucl eoti de segnent of the 30" sense strand of the

5¥0 AW#188636d- t ype target DNA (SEQ | D NO 1). THEI/B2003/005624
directionality of the probe was antiparallel to that

of PTR4fE damRiEi el AP aayeReR §oamgded-tyHee Prelrualoces | osxcept
Pr 6txe aNone SodsBEfut 42 idNE) zla&)de\ﬁaisnecﬁ -CAC CAA AGA TGA

TAT-3' 5 . 10 were 15-ner

mut ant TQED@“%%ﬁe%i%éﬂgid&sg PEA? 11R28837 V0824  5'-cAac
pr&es Ae8etGAcaFAT 13 'sequence to wi |l d-type Probe No. 8,
except Thé OfeqhcbE m\%ﬁrmg fbl OfY ((%Eeefr% 'NBEEQ) Lne

as ;
seguence obeNo SEQ 1D NO 20 5> CAC
GA%\ Z%& T@[T 23 TGA %sequence for Probe No. 10
(SEQ | BENG=221yelas knOlE'l A CAADD@ECAS_E%\B&EATOB mikbdl Sase
weld qieh t1 S n f e ase uence
reg%jl I ye%gf%nagsllgl\lz ssﬁl@ g%%b%es k )iexes\/\ac{n (?n%qégis?k Crick
paP? MR bakd s swhehen e&@?éﬁe% ththi t ditheant argapakabielor ox
10pipa?rla|al. ebyxﬁ:y‘lﬁfshﬂ@d &@NSSM@E" 20dso@ teRBBtature. We

haye preyi qusl hown t hat such
ssPNA ss‘%rﬁi oyl ex\e(’smp F]Ifaa nl%’g‘fipelsf’é% 157OiAt cRepplexes
setfRtdrEng arPerde Falyl y Mogcheti stieqgensded Cfahomrellably be

SENA O NFHoRX i p {gh when
SS S§D,N‘he@ of %%Pﬁﬁrgs@)hﬂ Q%I\glel:]xne?ercgg'tg%n% 7 f bp

n_.the presence o
fiﬁ/b‘fheé‘uf‘g a¥SFohRd heEBﬁ%sr?é‘ceCRf TheAPNA dmder prkator,
t hEOY®r-defMoleicudss dirbbys ofsutlage PR, stsmndak@sciat the order

S'Qf”afsb%lt Q@aﬁlxe"]g’Ngnsﬂ:ta%d ﬁé)s! a4 &Y J‘.ofl%glixﬁlgela%%l:g on its
d.a SSDNA tar get Exanpl e conpar es

efﬁl ’Cllléﬁcf"ofsqe&lﬁh‘f"’}m o‘?lnddsaDNASH‘EﬁJI Exegetphen Example 1
Wi $akpaype bthe neffiotesgDINVE tWrgetlaeqcumrms@aAaaepree@@t Q@len

W 2 t k I nntcl aral | el SSONA.
pr%%gsg%ﬁr!@wéf%gag?m o&iﬁjs‘?gﬁﬁ ng e ay T defts cgll\IA th
paW%ﬁ5|°8rCsz§<Dmma%W@§ary Wmﬁﬁl%ﬁlzaispﬁh PE@hﬁSI o with

M dmole§owH ,VitREt risS€ot sayt liaeld@tc&ll bhrsheal eshovd Fidbes.
1A, ea‘f‘He Cﬂ%ﬁdlggtnl_ohne rfeglc 1on rg’lxtures giving rise to the

data illustrated in Fig. 1A, each contained the following
mixture: 2 pmoles of ssDNA target, 2 pmoles of ssDNA 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 ion laser beam having é 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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m xture: 2 pnoles of ssDNA target, 2 pnoles of SsDNA
probe, 25 0.5 x TBE and 500 nMof YOYO- 1 in a final

vol une of 40gl. The reaction m xtures were incubated

at roomtenperature (21C) for 5 mnutes, placed into

a quartz cuvette, irradiated with an argon ion | aser
bevoredasoossg a wavel engt h of 488 nm and noni tpeir@shobHose24
fluorescent em ssion. The intensity of 30 fluorescence
was TplotiCéd B & 5 unodi bmmmmavelmmtﬂ&aﬁeioxeaﬁmures were

sa yzed B_an t he bri di zati on
reg.g{lcl%(?%%m&xtégr eromﬁ Eﬁﬁ?e egaﬁcﬁe gﬁ%&?nef&rt é’ fHPREFF nge 90
2 phbtEesef E@Bmmgaxrg:@batip mekels winpie- xf:dsu@ilﬁs&ﬂilihto a

| abghgd a wi 42994/ 19063 m havi
B i A L

p
The® r'&act PR ikt B8 smnare m°PhE‘RH?é’t é@lr afiluogesgent emission.
t enfles anapieug 28 Qoreored) iMitens BS e@l 08BurfidUkeS. wavelength

Fol bewspg haculali Qpy szb%chﬂa%gggaﬁthwa&lpl ed into a The

quartz cuvette, irradiated vt argon FofP °3se™-
beaR 1Rt hy oF 5lv\mceﬁeterm@ﬁlq:88vannpm¢euom teorfedctiom of

f | ueseseagth ERirSSLEN samf.l'ike aﬁax*mam fl uorescent

i nt ensi ccurr ength of 525 nm the
eni ssi ohh%gve SSDﬁgf orol?ﬁ ué’r egcé' fi. T9HeEed ibhsthy Yrmer
f | ubtiestupe éﬁlll%‘sl trands qfl GtEOediDasNGa 5f unCtwith Gfhe 50-mer

V\/aVﬁJnﬁfﬂ@t Berﬁs@r s@25ky mk‘.@ ﬁ]%dﬁeﬂ-‘ tll% \é\bg%dwgeogsﬁ%%—

Pr ob & ; was reacted wth

sense l?faf %Jn]ae fCBRA T IREY 5 SSPN% itst‘?Nf*hé’uBGQ’Fﬁ?r wangt afrtrmed
sens$®igst AANd dheSEQddashenT ﬂmehh&mreeﬁeﬁw 09 tXOYOrh T-c
ant P& a SN SS upl exes

for msd a%l(:ﬂlji‘?d a%QE‘EJéHEﬁ%&f Fg%p?esce finte g%’?tgs‘enﬁ?t?%roand ot
e IP %‘bg’T"‘GP’i@Wgrra@cwéa it |lsa?lalﬂheh that obtained by

c OITFﬂ@ e pf rtl ydist aved( SetigRrSiran @oﬂﬁlen@EQaJ:)D CNQ.I.ZX *(sense
Probe-aNa. o 8)sewesp SR QWeI, Ib%h‘leg that obtained by the i
co

perfectl g mat ched anti para I ementary dupl ex
(sense "Bt} oiftf STEPREQPTIPNGOs # PRebeeagred3yitihere tifemer
ssBNAdPreohe Mrisdnydisuraadt el swot ipt RE: POrRhe gpesence of

AR08 )80 Ly Dbt L
hon$tRIGEU S OSBINANS SBIRA ondupl3éx loweratham was eflfnyzla%:y of
| overit ibhaam 1d1e c8hbi &ledRgYy OfsonanEdRAr @ubelx  formation (Fig.
Conﬂ)el’TEE]‘tqgs[ yress%?NAwas %’glrﬁ\pijeu ellsxuga()xartr{?:tl{:g{]ed(.[:l %he 1 bp A-G
mismatched parallel homologous duplex formed 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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1A). This result was conpletely unanticipated. The 1

bp A-G 25 m smat ched paral |l el honol ogous dupl ex forned

when the 50-ner nutant antisense strand of SEQ ID

NO 7 was reacted with the ssDNA Probe No. 3 in the

presence of YOYO 1, produced a fluorescent em ssion

i woemBiltog3st hat was 56% | ower than that em t petmyosliobsezs

perfectly parallel honol ogous duplex (Fig. 1A). 30

Coftedfiersdipheshaonprodiceg eachyod0-mealssdNA tag gehift in

Pl es&cent QUCL1oXhibE b dievels, Al | torescence
a

whi ch ranged from ower r v&PNA
wi FRTIGHE 88 ff REqbey lﬁaf‘&ﬁ’e‘éﬁl AfplYeXes! ‘cFiegisdiyn pEoEile in
| evhe mfeséhewressempe emtted by the 15- mat ssDNA

Pr obe YO- 1 was_slightl 41 WO
D004, 100538 %@%ﬁiﬁ%&% 8§86§Tplﬁf‘e5?’§?a RANDeFgen a ssoNA
pr BERR RSy Cvoplentmirry Heseshiefibenae i uar esoephrallel

eN S/ tavgyE) eﬁ%@ phsery t e ]
and gr obg\ﬂlgi t¥g t of YO%—D}Q’ASBECE#SS?%EQ%r o%é’jl{tqggf base

t hPresenc? & . SBPNOFEr g taditkht aimddapnafficacy, to
copplex didferantoat et \A@&neen SsdMAct Df Gk cABd Somplexes and

CORRbSUTRAL AL HhiRGS atd anan aral
target, or bet vvgeﬁ EQ%SJ%HN%\Q &be aﬁdl:%% |ca°m8DglA%°us

sef &SP n BepdrkR IméFmé’é‘EB?\IﬁIaFa?g'@P hWPQJHJQQPm bage pair.

ef fi cadyhe tampaabtbwe g&ﬁ;ﬂ%eﬁ.em}b ajf etatb@atmqel p@&ﬁ;ﬁ%&&b(tary
ma e e e ai

e ERraRL ﬁgﬁb |“Fe|c}sﬁ§$m|d P%’B%ﬁll&ie%'gst flgrghes
bpeﬁ?@rﬁ&tic‘?ﬁmssw%ﬁah@m @gdussmase peabes iffhghe absence

CoBpac@igl¥R ﬁfcfrdo%hﬁ@cagéhftsa@hwae[@'ﬂo% coppl emBhary wnen

endpaaliel hogml oot G Al er [t g, 1

pr bbEker mtt rr@oabsenperatlﬁeoﬁucb nphex 5pft wilg-agedt Sense

sugh an YO¥O dg®r ¢at ivens, P
< @ 30 m nu:/%}sg]l h’g%?rzwcg f eé&g%qegg%tary

was for
%m&ra?ﬁ% t APTRE 8B AET  wirRLespSe swarse Semmedd ofery
SE@ffJDlNOtEX, t hesuMtisgn-i@r | ek sB@ne@eRiod ¥ in  fluorescent

anE bl l m m r \éggy 3
SO BSOS AL RS 1S P

f1 4Bt escBAt SORMRSET oAPELIERISE t GOTRIAmeBHREY efSHp: SSDNA-F
Pr obepINges Sttadtorentdiingd alB)bp By-cCansmash, (sense strand of

ChHBRLILE SOmLERRI SN ASLE SUTELRRE e ey
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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SEQ ID NO: 7 + Probe No. 5) were less stable, resulting
inonly 25 a 40% decrease in fluorescent em ssion
conpared to that emtted by Probe No. 5 alone after a

30 mi nute incubation (Fig. 1B). Parallel honol ogous
SsDNA: ssDNA- F conpl exes were formed when the ssDNA
Prwbeooleooss was reacted with the 50-nmer W | d-p30isbooRBose2s
anti sense strand of SEQ ID NO:5 or with the 50-ner

mut @nt PaARdtsiegs e agentan dvasf S_E@i&é‘ﬂ@h}: Zung,me_xj}gétgé%d The
fl ] $Si | N i es wer e 0

| uanssonntac N SHAll DEDRLL| S0 e TN
Pr 0881‘4@935 Hi%nk Paf fésratdeedy turtlexencibatiten {B¥egice of
1B) cofifie=xapomdtanhgbidean s Pfwadd ngar 'd‘ikmé‘&@'agg%st observed

sDNAesS Vs 5 C | exes i.n the absence of 4
3004/_ 1%0636 P%T?’?%z(%‘é??fﬁ%iﬂga SEEBTHt PAg Hifenpromeser and

conpt @t ipIureanti drpeaed. Fide. 1di a6d i TH)Nat TR KREWERS case
si guat Shed t had phEeaMdIer LRCTL % TRLENGE, e%léggﬁ%ﬁi%&qq/ L ess

b ] t ched. dupl exes in ~he absence © '
p P oﬁlo clgﬁlén TRoERs l,%e\‘i\}é%e“n Ferischlnmaticeedsanchat bsbsesmatkhed

5 whHEh G@\P@exea\/a‘saqoro&sea%@h%ﬁg@%:&iléﬂ%&é&&ﬁ%ﬁ ssDNA
i i .0sS. an .
andtasde@Nakk NGO €RL (&%quﬁeamh%‘;élra}ﬁe& ﬁgfng}%n@ntary ssDNA

was,the case for both antipara an

dupF53sE, “api gtd yFA @58ducsi Sehel misAMA isNBER Weeplexes (Fig.

perigkct|ly. nmatched and 1 bp rrismaltched DNgNzorerI exes

was obs rall el haonmol ogous ssDl _

t ar get \%ggggs%g%hrgiﬁ%\%ﬁeﬁn%waéﬁf’%a #iogrCrick antiparallel

con‘%?%ﬁﬁ%‘l‘%ﬂ's§mexlear getsimgnusetl pdrdept DEluaph BRentary

Ss DA RaDRA- F5ee08Ps488 6Fidho 15B)0. At 95%%%.%6 1 bp
| ds .. SS 2'F

[ j4 tson-Crick antiparalle
Lgﬁ%%%%égg%%%idsf??\"benﬁs pEIFEEL PYTHOPE PNt T YO: 15+ Probe

seqifences psedrredsta a3k 0indSEQE DadlGdase, PrebpeNaved), in

e - ched; o tr of .
o, Sl LRSSt S hSHERE T g S
be No ag@fl?véq‘ - |1ﬁ) - f | RfgrEkR  eaFakliednhomologous

decr'ease, fesp _
i nt e98AC gsBFaceub teges hathiditiced ethddsanr DBRINGE Stability

al ofeelFi go %@ut.ﬁengfkaim%b Pflcgnal l El cl'll%nolcli?gogisat%gn-Crick

ssDI\lA:._ssDM—F conpl exes exhi bried the same 1 evel

st aBI PRy it er®S98R 1ASRNREE oFommMeasat i on gbedi dludmescent

Vat soren€itods  dioki par apd e cssPNAHHSDNG F ciIbgxes - duplex

Theddt49eRSE R and of SEQ ID NO:5 + Probe No. 5) and a 1 bp A-G
mismatched 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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intensities for a perfectly parallel honol ogous dupl ex
(antisense strand of SEQ ID NO5 + Probe No. 5) and a
1 bp A-G 25 m snmat ched paral |l el honol ogous dupl ex
(antisense strand of SEQ ID NO 7 + Probe No. 5) were
40% and 25% | ower, respectively, than that emtted by
SKORMIPNEIe No. 5 al one after a 90 minute |iMOUBA0E/E0F624
(Fl . 1C). The nechani sm of recognition and bi ndi ng of
QQS%C offtt GgBaR-UrTeésI9ys thee praial | el dsDNA
dupl exes i s unknown at this tine. Nevertheless,
reggglgglg on and binding of parallel honol ogous ssDNA
sequences occurred in a configuration which allowed
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rem&uMem KEU&GSmV\Eélﬁ)erature {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 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-1, parallel homologous
ssDNA:ssDNA duplexes were formed (Fig. 2A). The £fluorescent
intens:‘__ty emitted by the 1 bp A-T mismatched parallel
homologous duplex (antisense strand of SEQ ID NO:10 + Probe
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i ncubated at roomtenperature (21C) for 5 minutes,
placed into a quartz cuvette, irradiated with an

argon ion |aser beam 25 having a wavel ength of 488 nm
and monitored for fluorescent emssion. The intensity
of fluorescence was plotted as a - - function of
waN@reatitpoéssf or each sanpl e anal yzed. When t heecaaBl¥s/005624
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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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emtted by the 1 bp GC m smatched parall el honol ogous
dupl ex (antisense strand of SEQ ID NO 1 + Probe No.
9) and the 1 bp 25 GG mi smatched paral |l el honol ogous
dupl ex (antisense strand of SEQ ID NO | + Probe No.
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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 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 (40pl)
each contained the following: 2 pmoles of ssDNA target,” 2
pmoles of 5’'-fluorescein labeled ssDNA probe, 10 mM Tris-HC1,

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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2 pnoles of ssDNA target, 2 pnoles of ssDNA probe, 0.5

x TBE and 500 nMof YOYO-1l in a final volunme of 40I.

The reaction mxtures were incubated at room
temperature (21C) for 5 25 m nutes, placed into a
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homologous complex (antisense strand of SEQ ID NO:5 + Probe
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 plgs 500 nM YOYO-1 exhibited levels of fluorescence
which ranged from 88% to 90% lower than that observed with the
perfectly matched complexes (Fig. 33). The 1level 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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consecutive 2 bp m smatched DNA conpl ex (antisense

strand of SEQ ID NO 8 + Probe No. 4) were 250,' 65%

and 71% | ower, respectively, than that obtained by
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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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was apparently unfavorable for Watson-Crick
conplenentary A-T binding, resulting in a change in
fluorescent em ssion indicative of a 1 bp m snatch.
Less antiparallel honol ogous conplex formation

occurred following a 30 mnute incubation in 25 the
pregendgacce®t 50 nM NaCl (data not shown). No a@Tabs¥soosszs
formati on was evident after 45 mi nutes of incubation.
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decé@@3Ibmdrtary duplex formation was completely unexpected. By

cuare% te,

contrast, incompletely complementary ssDNA:ssDNA-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 (sénse'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,
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fluorescent em ssion intensity conpared to that

emtted by Probe No. 6 alone (Fig. 4). This high

ef ficiency of parallel conplenmentary duplex formation
was conpl etely unexpected. By contrast, inconpletely
conpl enmentary ssDNA: ssSDNA- F conpl exes 25 containing a
1IWOLOVI0P63¢ spat ch (sense strand of SEQ | D NOp@&T/iB2003/005624
Probe No, 6)., a 1l bp GT--m smatch (sense strand of
SEQSIIRIRY 617 2 M98benfiod7%) decrebshpifi- FLUH2EBEEH emission
(saftersBpanthutfes SECY | 8 NQuils tofr 6), and a
consapHtiye2 lgga%n' gma‘;ech (senseOPsl??%r? o SEGPEStively
NO 8 + Probé No.°B) S"Yerér edPEePeLalg- 26%p180e 108 tmdnot
16'GERt eastie febpestd albp, mismktcaepaest1aMcssh Mhentary

I NtcMBILEYe L O 0 inited b obe No. 6
"t mel%gwhce_i%% rrgég%l% t?]%eff%/ egdén‘EJemlfFSSOar‘rﬁ\/l 45

al Su %fl .4% g

Na?EP, Fhe PelPEdPtfon nit dhed Ppareicee bt cifhpiMeNeat afdata not
duﬁ"p‘e"_e’s‘ vefbe veaye sirab| €5£ic48nM0 g@oﬂgﬁqg§6c mplementar
PCELbRROMMR05624, resyl ti ngséi n_a 40% and 47% qecr ease =Y

in flyuorescent emssion after 3% Mifddaindtas that of
mi ROELBAGFLPh cHMRRLEBPR tare's Se BFA \esDYA-F COnrpat 6h tdhring the
t hetiretn 45 ednbye Pra e nNewats oAl Qﬂet}(éjap;z%sglq e OSP%V(W%M Nacl

Th 2 bp m somatched parall el” conplenentary 5
corelz”g%g%()(gnsoacnv\gfl 8“5[1’0%?‘2@% FtrABPE2 Hle conplerente sy camglexes

45 Rt Hireds tof f9arc abativortkart 6E mphesencs 0hc@hvivh in so
NafM (dkaha nd pshawn) - LRE:L d efficiency of.
parallel. co | enent ary css%ﬁlA@sngt - I—Eof"BErL%ti 8%'“ n was
very sim Par-t6 tHat Geta g shew)l-el conpl ement ary
ssDNA: S¥ONALfciflgtatdd amadubhples 18 rddk fon BE e dMaNULES ¢

of pkosdibahyon i nce of 50 mM NaCl__ (data not
ST Sy e
co

T & CTOPAT eBEPRYy 3t e2 BOratilelit esmofementary ssDNA
i neabt.onvith 5GimiMNaGesisacpar abl ehs LRMPHEFRMAL Y ation

CORPERenf QLiBld vident at this tine (data not
shown) . nl%EI\IaCItqf(}a)g(?Fﬁegt ed DA ComBfeX U ifRtaining a 1

bePRe®n 2aPRIHRAaEhpr obe and an anti paral | el

conpl ementary ssDNA target, or between a ssDNA-F
prﬁpggnﬁgd a parallel conplenentary ssDNA target, with
simlar -e?fi capy, to allow differentiation between

per f ectf§opiasc Hedoc dnpreses: ratdd t Absenaeat Bady N@cdgdition

20and bfindting lhﬂi@’ks&ﬂllﬁlﬂing between antiparallel or parallel

ssDNA probes, and complementary or homologous ssDNA targets to

generate ssDNA:ssDNA duplexes, other than the conventional
antiparallel Watson—Cric_k. complementary dsDNA complexes. This
example will show that bases are capable of recognizing a'nd
interacting with both cofnplementary 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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Exanple 5 Exanples 1 to 4 denonstrated alternate base

recognition and binding notifs occurring between

antiparallel or parallel 25 ssDNA probes, and

conpl ementary or honol ogous ssDNA targets to generate

SssDNA: ssDNA dupl exes, other than the conventi onal

am¢mwml0¢3el Wat son- Cri ck conpl enentary dsDNg&crisz2003/005624
| exes. This .exanple wll- show that bases are

cap HIkE - of DF@’CJGghe z$awmplasdof |smaaef¢baagnm th Rekhsimilarly

con@éxerfam&@ryn@r&oh@mh g At the sa
of t\/\o‘btprrgl g}sﬂéo%&& Fgrog %Sgs to

hea?encfrapg §8’E: Y8799 S AFONE RAEPSS 1 oWBEP t BRales| dfo these
r ooReTieapeeditosr Bon-foonj BEhtRHNEE MG ipRobdle WREESANGEnPfed with

V ar ) 1@9 nge %ts'bﬁg ' L%Q:%egf in thfer fe:g% base, Q%e%g{)}}dgggw and

probes contai ni ng conj uga
PCT?i%Z@Ggﬁo%wﬁlnbase&ctDupl v&atme sanm qa .0f T8SDNA\ction

Pr oRe. Mo s 3 larly,, denatured and cool ed in
the absence 0 a§ ggtrege Yaskeot o “oPRAFEFAFR (21°C) for 5

norf“Jc‘b‘ﬁFﬂgaPé%FesisG\M}Opraobwrtfv\mqmmte,s Dfrdd1@86d with an
commat €hnOr1den- mahugggg sgDNA R e, then
with SYZG ngLes of tar et&?n%t\t,w\géfrpr&e%ence and
T\ﬁ(o ‘boreﬁcsn’i( -FEE'SISI"’IO%. fi ndiher edpteémyity of
voI tivorofcat@el vagh@loteattdson fihat LS EWRE R 1RGP L each
at sppmetameraiure (210 for 5 mnutes, placed into

a quartz cuvette irradiated with an argon ion | aser
beam hath5fy thepaRrer ERRAYTasPd 488DW Prake 1O .o wesr etkacted

;lorw:ftlhuohessremereﬁﬂmsw;gh sEheei Bt 2nsi by ﬁo ID NO:5 or with

UL5EE DHlotted as nction of wavel engt

for é}ach%scfgﬁ‘pw?a: ana?s%esgra?l@ec’rgtsﬁg HOACebnjing &b presence
ssNA BHopé- Nént@a\mél?]eae@memmtdnr}t hesB@-: BEDNA complexes

\M | vibrey gers@nsSerigl I 8A0. 0fneSEQ WP NQA 3 Q.tghgihy %gukbgh by

50-.yer ense stradof SEQ I.D_NQO 7,
pr e{s%nce o? %Oé((}mllsm é’ltllgf‘r%:]t}'r?'ﬁl e‘??é'ﬁll%t"‘e}ptary duplex

ssDN&RES Nk 288 Ny é%@sID \N@ré f dmovbd Ydi §) @Y 45%hBower than
f | uoiags cesbicai AdENShH} Y Qﬂ'ét t edr BYctifhe n;]atQPeJ Gintiparaliel

hed .anti par.al | | ement ar
0} PRESDEN Al | BEK ! CaonsroBE ST o T W10
t haht - ZOCPWaltolobmlmedcblyprtilsenpee:icm:tsloymémtﬁlmad target plus

ggtﬂdl@grnﬁl &gki %?%mgsﬂf@éﬁ & HredUPLEX f§§§fe%%ersxcger al’h gf ranged
(% hg; to 93% lower than that observed with the perfectly

matched duplexes (Fig. 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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3). Control sanples conprising each 50-ner ssDNA

target plus 500 nM YOYO | exhibited |evels of
fluorescence which ranged from 92%to 93% | ower than
that observed with the perfectly 25 matched dupl exes
(Fig. 5A). The level of fluorescence emtted by the

$o 184/106686NA Probe No. 3 plus 500 nM YOYO 1 piafiB2003/005624
slightly greater than.that produced by YOYO | al one.
Whetranke o§ SOIA 1 abe7 Neas Faaesed 6achednyi §ibiahe 50 TRy, 3

Wi Ll n 0 EQ | 5 in the
prgeﬁ%ﬁe% égg F&g?ﬂe %’fcfal cg?%ncy SFOIECAPE epmission
hohfedgoty SEBNA: ‘sassDNA’/aupﬂoerxrf ovheat | bretwasmilkdd OMEr the
t hmﬂebelﬁfgaraummo%lo@ausl raalsféaé qkigongenent ary

SSDNA: ﬁ,}s]Dl\ﬁb lex -faormation ~(conpare Flg . 5A and
5B). The® 1 Bp A &M TEPEREN par 4PMEAIRshEHbI 3dfodge bases.
duptremghbisredfwlepndles 50- sEoNATREGHE NNt Bseﬂﬁﬁ3 Eﬂoi\é@ of

20 N 5624, st f_SE NO 7
gﬁeég‘%?g@ ﬁ?ﬁd%&%&é%@g %%S {\gn{jnjo comp mentary A or

Bl Ute YeRe)ogousy Sd‘tﬂc?é‘dnaPlqul?oP‘@sc%r’i’Pu@@nt@sltbﬁ added
| ntlemsinty thatCommenﬂe?t%alrgweu\ whaalﬁmﬁig emndt eéiue*%}éeéhé?ally

pe}g;&grkgd par aﬂ{éagztl onDoafOQQUS %ligl &% a%%?ﬂp‘ne Jbo§>§eSNo 3

- ner SSDNA cont al NS~ si X
Cohwg&s?w dfitd gnoimedesf of sENAiPeObeitD. 2 3pmeltes DE the

preiestope ddt@8ehiy M@ nQOYE dsEESW ol § %%h%f p&ggence of

nt ar qQr 100% of _the honol ggous T with
- Prg@} EE re%“%tc?@n d"t 8‘17?1'1%%36?&&2& e?‘?ﬁﬂﬁeﬁe PaEhisile ﬁ@ﬂ‘t”%ﬁ%?us

A- TSIHANdSPNR icompher gatrmabléry (Flgpr 8¥)er r @denfReddve Ope ifent
2 @cm?]lugﬁtﬁfn SSPNQLET %@%NNO pr%be( Q&?h ugat &ELJ.I\QIat h:f?’ thme.ne

pnpl es of th mnei pnol es of the
ant?¢éERse? SP f hSE@?ﬂ?“NOOSPmPhe’t héormaégemcbeween the
YQ¥G ket bg lhdredogondr smkbhead | By emiancedi pasdimeftation of

homaqgeyshoﬁ%és%&Wﬁ%&% %,gnbé FJD%Keé >to the

Twenty-five_percent onj ugat i on of
wi P13 BroPes U t iRfrhees i dey e@sebe paial | 8 to _mteract
hostiudgensousopl exed ordrat i esniRtween &d&@leﬁ&[tfaQ‘Qt | ¥nymine
hogpl.Qgo enc 8% Scadgnent.at |
paral | gl gﬁom) oggogu§'§l(§ct(?)’ynp;‘ex%?mCth °1'dn® ceannl s {Jée TR
t hE2T95hi | | tNPTEPVEhe HrfaTiRABECN nwnmhob@améab® t@mplementary

i Nb&yeaCt wd8 Sindyl t aBeets) ipuW t Rot théonh&ﬂﬂto%gus binding
COEIB_ fe:l.ngpétair thgom r:]ei% Fﬁ' %@gDﬁEmo ogouasS tStDst and their

ous adeni n
nelghbors

By contrast, the efficiency of formation of parallel
homologous complexes containing a 1 bp A-G mismatch (antiseﬁse
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 No. 3 was used (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

52



10

15

20

25

30

35

target. Mreover, interaction with available

conpl ementary bases was not deleterious to the

honol ogous binding configuration adopted by the

honol ogous bases and their 25 neighbors. By contrast,
the efficiency of formation of parallel honol ogous

conphmwemessont aining a 1 bp A-G m smatch (antdcGaBHiBs 005624
strand of SEQ ID NO 7 + Probe No. 3) were increased by

169 PR CBEY heimo digowimimanijnggabeithe2a% wékheéd“jx;ml:ﬁﬁtched
t hapawhere13hoR6TodcdR] YR ggxé’é O%fdr Np. b}?i %ﬁglp%utsc%%d( bagallel

5B) , j or responded a 65 educ
fl Lé’?r—é—éﬂc%ﬁ?gecrﬁmgzg’é “intensity for the 1 bp A-G

m smat cReaapabdlyl GPGMUQQEHSCheGOQH{:%IQQ@.@rF%Tp}l%mentary

s e tly matched paral |
hont] oo e bl e RRLLEE ol e Ao e Probe

35 W9 uscga;umdué’éfsiW]tlbftt{ynén%S@NArpa@ba&l Ivﬁ@h?ﬁﬁ@dsense .
t he sStEMANGE260d/ 1D06GE %/-d@%é%ﬁ%ﬁfh yg%‘-:-hf (Fia) sa.
|0 dho bl AakLNg Hetween, perfectly matched  par -
honp] ogous corerexes aRa T F i AHER IR ipaPasheNo. 3 with
honﬁi’%g‘iﬁi’gum ereplerRarark abhyninpeah@céney é@p@.gﬁ&tary T

ant iparhe | @bpNz0Mph£FRNt AlghenPed S A %ngégxperfectly

forppti@y wa .egh?aﬁc d by 48% when Probe

conj ugat ed W hy fiPHe! SREStRBacceirigt h t h@esenissly,
st r &EaGLOBEQRF D NER5 iln the presenseswfeckONO LntFhGaiier

com 2kl j_nt ction of .an adenine in
P oo 3wt hoind Bl T30 kiR ortiary KrgRivested

3 W
and” The SGhpl 2méREaryper 10rnlthes SSDNATt aBg®t decrease in
augfervresicdnar Rl & DibnOfint BRs P8 fc,%ﬁlaiuyed Rt Ctlﬂggl generated by

j ntary conpl ex.. Remarkably,
P e I i e L e L
conPiPeALMtRSr GoRbIFgtes Taldiger §R).netf iic @hso \M@fArkable that
T- coijcuiyairad ioPr iodivebl. pdr ¥ 1¥SREs cHeBS Yhhi 19y, t”:;f‘!lnatched

% i fluorescent em ssion I ntens
Conpar e raet e O B el R ot £ ot aeh s eat Ly

antTParstd &Y eemiferent vaategosphiX probes aimithg presence of
cojaygated T (Fig. 5A). It is also remarkabl e that
di scri nj.natiop. bet ween @erfec,tly mat ched and 1 bp

vﬂ%\ KO

ed "an

ni smat ¢ TpaF &l 998" compiveRtitar 9% s Somipe SIDNA 3 with

corfmtéﬁ%‘se Vs 9yeeadine also increased the efficiency of both
antiparallel complementary and parallel homologous ssDNA:ssDNA
complex formation in the presenée' of IYOYO-l, 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 speci.ficall)-l to another strand. The recognition

and binding configurations between  bases in a ssDNA probe,
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20 ..enhanced by use of conjugated ssDNA probes in the

presence of YOYO- 1l. Twenty-five percent conjugation

of Probe No. 3 with cytosine or guanosine also

i ncreased the efficiency of both antiparall el

conpl enentary and parallel, honol ogous ssDNA: sSDNA 25

cWiRRA0RK10963¢ mati on 1 n the presence of YOYO |, pesms¥bdoosezs
roved the specificity in differentiation

beﬁﬁ@nﬁgiﬁqﬂf Bet9sy angebadesdin om‘pﬂs@)wstaacl@dthniw be Slmllar to

m stet thaed eenmjgazgee difat pal igh tio
ssYALSS I exels corrgfl Si ngﬁcg}r(]\?g gaétag%r?%mga%ae?uel

proves t 5883 99751t beReth can recogni ze and

i nteract speC| f| cal ly and si nul taneously with both
comphapRntear y and honol ogous bases provided the

conj ugag ed ~base is a Watson-Crick conplenent to a

base on THBS P afigionifiFateshi disirapkey fiNealfoymaion between

anosh¥k sangandg. caﬂlﬁlhEﬁ@g'ﬁﬂﬁécp@agé @gk%}\ﬁllcggl glgd hc.gtbplwus

2004, 150836 BT/ PRO00% behoa’ \5dFtBHed basedrimiex ova

ba 8§m‘?rﬁ°§ §§DR%P4‘H?eglethrrﬂsyeberss¢ndearoft @onbREL MRS @ations
comfidedirtat tnsehot g i n antiparallel and parall el

dsDNA: s§| &en@' exes described herein. 5 Exanple 6
Exanpl e ermnsﬂ!a?ee’sseqﬁﬁ‘arﬁ‘btf’é?nmwff‘meﬁaﬁﬁw sequences

bel@ERnsSyrdspRiteedar @etsfw}tlm HELG Hha €8nhAIRISEIUEHGRS o

angehxr@dle0q6Lse d w fl uorescei n.
ger upl ex DNA S%%t i gn i's eﬁtﬁgbhgear%best HE=Br didped in
of

o@%llaeﬁ’t’n%%ﬂqreﬁson ¥ édpkecn:{let/glt he reacti on.

Conpl ermeBbar §o SeNS&aand qgtﬁléxer@seb]}\l 8g§be 2Rqattached

se Soivere synthesized, puri
angggcf}%% FRE 5\86v5§lta& *gehet aP@SH‘S‘-Orﬁ*era@FwNA fesiumed to be

Dseml,srtebﬁeéxomemgmsl tb el demtradHAOpa! s@yneaRCoA K AL s&r}ner

of wili prepbe/dargd® f2O0REENOp %d.¥AS a 15-ner dsDNA probe
with a3 attached fluorescein noiety at each 5'

posi tioh: and-tas WEsFRReENFs Berandond| RaoskyNo. 11 (SEQ ID
ho‘i‘l‘iﬂ?@gotﬂ%s:t o54-tencral ™3 bpceegmentgwi-st he 50- ner

W | d-t ype takasice DA, ( NQ % The equence for
theSEsQe%e s‘t&'riandeof E’roE kgt 1T SEF o Fxobe No. 11
NO:22) was: 5’-Flu-CAC CAG AGA TGA CAG-3’.

Each hybridization reactlon mixture (40ul) contained the
following: 0.4 pmoles of target dsDNA, 4 prlnoles of 5'-
fluorescein labeled dsDNA Probe No. 11, 10 mM Tris—HCi, 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 ion 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.

54



10

15

20

25

30

‘honol ogeys

20 . NO 22) was: 5 -Flu-CITG TCA TCT CIG GIG 3'. The
sequence for the antisense strand of Probe No. 1'1

(SEQ I D NG 22) was: 5'-Flu-CAC CAG AGA TGA CAG 3'.

Each hybridi zation reaction m xture (40l) contai ned

the following: 0.4 pnoles of target dsDNA, 4 pnol es
0fW@20042®636| uor escei n | abel ed dsDNA Probe No.pdihs20b8o0s624
nM Tris-HC1, pH 7.5 and 100 mM KC1. The reaction

i xt ur estetke | petdrateebfatkaloomo t BIRENGt Welwdenl Qnd Ofispya

1 hadkgetd tdp@uiprBEL Offo depat yrati anpl es were L.

pl aggdg? nt o qagr%zﬁ%uslreht tVJeé‘,S itdre?g%?eﬁeg%\?mu firgnin similar
ar gon 1.om cleﬁgef'n’beé’aﬁhth%@i PRPSEVRAVEREN gtildof Y8 8isNA anstrget
30 rBARt1r ¥Q: P brof lnmanes camivaesd sfitoNsed e gggq)nq,renr? mixed

fl ] ' nsLti-es _occurred_at a wavel ength o
525 o SonA R B BTt AP Ephoresoll rirsrpgesent

m
6 sﬁgﬁ\%e t{HBt? Re¥ngheynlof 1 uorescence plotted as a

: . | tk h, | £ anal yzed. 54
V0 GgosL Tossae R E TR P, i o 00
%1 n&F R

KC1™ n&© WstiAsh eredrrebries aFgrtistangl Pfoberfectly
No. hdrolggousiet enteades rasmslmlngtitafbe% (ng%rAI? ;,idég? eg,g(}%gjmm
I nt id @S Qhs . - . dsD| )
D R e Aot skt R e tlE T g AP heperenss in
m x &R SOPRHL ts DRAL Prasisecet. erdsoionvtenpaisBNAs Rtabeeni tted
No. bt 1dswme m:esentqo.ahpnsléréat@aﬁgieéh@é’@}x-sﬁf[ ,ﬁr\‘}raé}- In
houg,. %%Rat i.rOIQonflslt e%lf |g the presence of 100 K :
dsDNA:%s - G TR x RY L EASES t AHR GRS P#A-fFe (upgiruplexes
homb?®yolid ¥e¢lierceRrobn deDNA 1ar geintaSQd D N DhsaNthair
ds Dhsmb@ clrr th_&e’\blegs]-_ EQE}S&%@ E_ﬁadll.l-h\ée rreesa%ltglrpgr%loggftoiﬁns,
62% decr.ease in the intensity of f uorescent e : _
conparedfo ¥HEt AR t1%d 9BGreRBNALPY oblwoiescent alormnsity
(| apeiradedsNAhEY €:FHigpit&) byl BsDROMEBSINo.1 DCUTRLEL el V¥
e'g'SD’é'%' Enb%ugd{%gl exes, (SEQ I D NO 7K;l- .
Probe No. 11), containing a 1 e pais15 WEnmetchk: a
wer 9Edicsraprentinetimes evavastftivieonditbi @NSow quadruplex
yi eféﬁmgi&mlbét&eeAS%ﬂi@Cftgé‘%ﬁs' Anf! Mﬁg%?%esl ?%genlseldt ¥rith
Compaia, Lo d Al Sxhplied by deBA Erobe T 11 epren
al one.. The presence 8P3HYoval &nt tatFtityrakioen Qeadenp
at Tapecien c oconvernt rati ahs wasisufdf chemiilobousl beye pair

quagffiph €Xes, with a measurable and significantly greater amount
of quédruplex formation between fully homologous duplex
strands. Moreover, the reaction occurred at room temperaturé
within just 1 hour of incubation at a ratio 6f 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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20 formati on between dsDNA targets and dsDNA probes
| abel ed with fluorescein in the absence of prior
denaturation. Quadruplex formation occurred on the
basi s of honol ogous base pair affinities, with a
measur abl e and significantly greater amount of

owmadeéoumdosss f or mati on between fully honol ogouschigblo8¥ose24
25 strands. Mbreover, the reaction occurred at room

t eBpmmwdeu¥e w thin just 1 hour of incubation at-a

ratio p arget 0.tq 1. using_natural
dsDNA, ?%ﬁe&gg%ﬁkqtegr é)gtgs ag%y%s onlﬁ?%b:én USRS thivere
exAApIE tRE?E RBMEPBgRIitiemt af n@EnGBILeBE w@drbent in the
andeatitd onohigQitedl. N THOMBPLEI 181 OF @@nﬂ@yraisrgiagi R8s 3Curther
Stglches p, AN DA, Styand. The assay. of’ i he

i nvention was —-abP et & 1gentPHY  Perte AT HhioHS Gyatsuplex
ds PN fosneieinre 9itindisDNAosErgetRt @ididagNA- P @irbbeDfpossessing
m ssateeheshdaases, using a dsDNA probe. 55 WO

2004/ 100636 PCT/ 1S2003/ 005624 Exanple 7 The

quadr ufRrEX BrRIKidszalienpappetimad nintBean3Prl )6 awetteined the
fﬁebi]idwah@d oy 4t hgnoaddli tdﬁntﬂge@;@bﬁﬁ?m%céﬁkpﬁ bR s5/-
t reaction tyres ecificity_ of the assa
vvagl °Jr%tsﬁ%lr“ slae@férengngab% i%c’jdgnébdi varent eY4tiTghs i, PH

fagi$,i tz0md omath Wplde20 BMAMGOLTAlTheN réhéth oS RAtures were.
tar.%el#s and dsDNA- F?‘E’r obes possgssing =~ 53% GC content .

Eachoy5PT 'z SPPB-FESER O RX1QUr £°F 4bIPPug ontiditeel prior
t hdendtolrhbivmg: ShhplepnDicae Opladcatgeintds DNAquir PADkeSette,

of ; PraqilPed LHQLESCE Probe No. 11, 10

M TS I—eIC1,VHp¥I—l! %?ﬁﬁémgﬁ?% TPV GRS FRER of
r 488 i apfixPeridoTaer E0r flveupegd smisviom-t edpar al ustows
(286 }‘iﬂteﬂsih:@urof W1 Q6Eésdihicer pidenad ura%_t i Qnafﬁ_%ﬁ'ﬁlﬁs of
we nt o uartz cuyette, irradiated with an
ar [g’%‘ﬁeg% af'JsOére Czha%a g'j\i/? naélagy%/\?ad\e/el ength of 15 488 nm
and noffhenr 88PNAoF Frabe eBeentl effiigdi @n.538i §C Foshows was

t heénduba@88 i witnothd |200mnes GaNGE t P8R aS Rt UNEH] @D W:5)

wayel engt h far .e sanpl e, anal yzed, Wen dsDNA- F

Pr8be Mo 1 (W étag‘g% Cﬁ%go% &FFY? v thenRIRSERSg of 20
Wi il MhEl.5@nder ownd Mogps debiudiakget wéSEbeﬂtd\cK)&) room
Zot%pegggu{@;%merd%%ér?artgglné Sgo(gdlirt)icl}rkl)s .7)Wl'{ir1et I%grfectly

presence o
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. 11) produced a fluorescent intensity that was
about the same as that observed with dsDNA Probe No. 11 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 ahd dsDNA probe quadruplexes, and
quadruplex sequences containing a pair of bases which are

mismatched.
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nmv MhCl12 and 20 nM MgCl2, quadrupl exes were forned at
room tenperature under non-denaturing conditions.

Wil e perfectly honol ogous DNA quadrupl exes yi el ded

t he maxi num decrease in fluorescent intensity, a 34%
decrease, the | ess favourable 25 dsDNA: dsDNA- F

quakd Wpi/esses containing a 1 bp msmatch (SEQ kBr/md¥ebs/osezs
+ Probe No. 11) produced a fluorescent intensity that

was about the sane as that observed with dsDNA Probe

No. BAamplen®e (Fig. 7). The presence of dival ent

cations WMh+2 and Mg +2 30 facilitated

quadr upl Zgé:_f u%r%rﬁf’?]oeﬁ‘ B A37RYE ReFaPIREchdn EeRtpldsOres and 7
to aff'dwiagtlitated divsdhenbadtiion betawenrf Hbldvalent cations

5 homodogaisa1dsDNALE 8506t 3 Ang, dSDNA _pr obe guadr upl exes,
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and p.guadrupt ex sequences contarnl nga PHETISSE -basdle next
whi CEh aPe TRBTTIREES 56bW0 SO4L16D8386 of the homologous

PCT/ 8200871385684 aExapphred The suadiuplex;NA a s, ..
per f@f1Bgd N Exanples 6 and 7 were faci | %%at ed fo/&%éh%' s
addi tion_of _either nonoval ent cations 5 or divalent

cations FIFPLRBeRt@Zyt Femserianduretischise D&te rE%ABRA sequences

denovestr ayshesheed,pakidiireid Vo of o] ogaus
quagyelex Q@Amarss%\%fdv\ﬁen thelpdil\%lasr?ggrgréﬁ’%iol@rd, as above to
YOYG- 1, 15 enployed PcagPefrent B3RFAs @rgkeaindere diluted in

ant idsiézﬁs@tlﬁ-qmbes&a%oﬁeaﬂqngﬁgle/;@_vver e synt hesi zed,
purifieds Ry HRL,C and anneal ed as above to generate
15-mer dsDNA probes. PRDNAR proB8E WeP¥A dPrgbed ifdantical in
ddHPOTE"E chhc&arPat iNon ofl,1 pool efithol Ob®eNOatdhed . 57
was faudfesrein GeRMA g Obe identical in sequence to

Probe Na, 11, UL%ut i thout the attached 5 15

fluorescel n nol &tT e FHE TfFeftErndopttProbeeNse 12 (SEQ ID
st r #R62 Bf wPp obé’ NBTG 12CASERT DeTtdlOcd@)3mas: 5' - CTG TCA

S ey A
TGA 3 ORI ERY hybr FRAF z&BForPPeakEh ofART Rt ure (40
1) contzﬂanbchjdmediidﬂﬂoﬂmkéﬁhti@n4miyyﬂkgs(4U pg§tmg%tained the
tar ggilowéngm.%Spnqgle%SQI%IAds%N%bsarget, 4 pmoles of dsDNA Prob
: e
No. 12, 0.5 x TBE and 100 nM of YOYO-1. The reaction mixtures
were incubated at 21°C for S 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 gample 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
S0-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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No. 12, 0.5 x TBE and 100 nM of YOYO- 1. The reaction

m xtures were incubated at 21C for 5 m nutes, placed

into a quartz cuvette, irradiated with an argon ion

| aser beam having a 25 wavel ength of 488 nm and

nonitored for fluorescent em ssion. The intensity of

fWO3PEa0MR” em ssion was plotted as a funct ponmbosose24

wavel engt h for each sanple anal yzed. The fl uorescent
:“é’ﬂglr 9o8S 5BséERG erSthawaneness dat the dpPermms No. 12.

pr #oBOLodoUEY @i 1d-Ciyioy) dae SJ&Q\Q@tl fs#d %o &o: i gvéhea% é)%Qsent

al t fluorescent enS|t|es observe
thggr gg%:)}/\l@eoar?%?noxtur S 30%‘?% &‘ SISERI Frishe Np: 12 miodhced

wi [t8et g¥RatesD- Alyords DAL tmmgaslt(ySEthE}nMatﬁ)i v targets

com,hahru&@ Berad qgeH q e our ot her
dsDNA a};uets wWhi chSdSt?E'? H%;r}%oﬁg Ofrﬁ \grmtc eo?aﬁgf?n gy:xture
badd& I ConCAPREIT HRTaERYS WHERRL e 1u8F Wirging from 208

20041400@660@@1&/ 1B2693/ 009634 NbeND) 0geUSHY oletsfae 825 8spna

se Honol o
o pes Aol AANIIELE CaRBFd W0 Ert whe Pt oRhPer et Ly
thé‘aF iqBﬁd’fﬁB}Fii?% Wieh $)he dsDNA Probe No. 12

pr oducert wabBeogs@xat@Stndd WRRESESIUs 'q%&ﬁ%&l%&eﬁ L8Rk ized

ar when i ncubat
gag%@qlf HQNA? tg%%(ct G RETF Fearidy derfyeeasar dsbNA
f I GeFecemd Bnoebi¥ torobal viesn rtagi pgobe orvn2@Yaed q.fe&fectly
fomﬂ&ﬂ% bacg&terdcSEQ LR NG, 0%.kess fiar,
(@u Dgﬁl\(lao 11) con‘pak?%)d %h%rtgha@a a%h gde b@alr of
per StI fired°h BRI AR s thREgis 8)o sag Nemsal to
obsepawe:d oft Wad s 301D | {3G0HSDIA &dﬁ:tjpd; £Xa@%e GhalubiZeEomBYexes

YO¥| jbRhetEcalati Jore readily between a
dsD%lAéIr tbgtrig%{12 gﬂé &QE%%’%E”EO e Whe ﬁ’ai ﬁa%r%r’beoférmd to by

coH?a"i‘sné‘dirﬁ%‘fthE‘P?-‘iﬂwﬁonol ogous sequences, than when
there was a single pair of bases which were not
hopRigaus, that is to say identical, to 15 a pair of
bases in the dsDNA target. The quadr upI ex conpl exes
descri J&d tPhS t HETPOL e goR MG Tt HEBEA chamopkesvarse axpbeed et a

t 05BY GAUSSaBedTidsDNA JreBB! poRwSs. NEXAM!, €k 200 | faddlhScrick

e ets were ex osed to a 53%
| Xé@l%me%%a% exDNés é,? gnl\lc}saasig) \aﬁ_@Felsﬁrands of the

VaPEeRR @Fliickrox(}@ﬁblhmentaflmy eximtds bétveenabgseshed the

t hRa$d# AsvOf of Nhe 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 15-mer dsDNA probes. DsDNA probes were diluted in
‘ddHz0 at a concentration of 1 pmole/pl.

The séquence for the sense strand of Probe No. 13 (SEQ ID
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probe and proxi mal bases of the strands of the target
when the major groove of one duplex is placed in the
m nor groove of 25 the other duplex. The sequences of
bases in the dupl ex probe are not honol ogous but are
inverted in relation to those in the duplex target.
TREO Mofpl0esses, when nested maj or groove i Nt O POTAR2D03/005624
gr qQv.§,, are parallel to one another, and referred to
by Us 285 RSt ed <8l AFEnPEPy 5250 €A ement ary sense
and ant Teenseukbcaefos SEINA SBBONEELSstMRIIE of Probe No. 13
syn S r edg by, HPL n e | ed as above to
genfed}gt iégelﬁg) rzrg}rJ ‘ﬁl’w rngges&%s%ﬁg beg Wer e
di | ut ed®agh haIéHZ()zattlan cmacendr athxtmreof(m @O le6htainERCthe
sequAneRid rotlp € SLL No. 13 _(SEQ I D
58 VO ggo | Shaals e 8@%3{58@5 ‘“2%135 §SD%A Probe
GA Bcaedd % nMTpR Yé’é@u’encé'hﬁoreatdheon mixtures
antWe&ens;exc&baaétﬂ ef Fr’%@xhe tBRpe S 4
- GIGGTE TCT ACT GIC 3 et LG | oo Radingres:
89 (40 3| okt PRIy hirrasiipbed guithgan @rgoprisinedaser
of heamgelua‘d&@l\w.a dugyrdergthof odsDN‘h Pmbeand\lomo,;l,gborgds for

X Tﬁﬁo@@éi:e]'tqoeﬁ%g YOYQ’hE 1;[@ n51 aCt %lC?llfrgg)rég%ernt emission

wer e |ncubat ed at room tenpera urey(ﬁ
m MiCeFIothrdcdd ih AuRfiderz afuveavedenpth adpat edewi shmple
an aagezed.on | aser beam having a wavel ength of 488 nm

and nonit Qgred for 1%t1;Iauore ent em ssion. The
intensity of flUoresEan %'f o™ whBe pl sEREE aPfa Prior
f urfePRBradflonay ekteagt hqumsteacfhusmﬁdeet anatetzadiedi gwere

9 |ddhu6$dcﬁtwﬁs_nth% wlmdf-{‘yepea@%erﬂ&e RbNRM L get . (sEQ 1D NQ:5)
denat urati.on, hest fluorescent int enS| fies were

15 “'e?cshf‘é%%taedm(%ﬁgt ﬁ‘%gmﬂ‘a‘efysémﬁ‘o Erobeq¥pNAL I aMgéeh was a
( SEOTEEEINB)chwam raeasistédd Webtp lichentor yresasds DNA Probaspna
NO takdet hrpago &) .p 0
gge\é\f;? ¥ bas! & 1 o%é gﬁtug %%Agé}lttarqnge&?égg j pndicative
AR P DD edeBRtPIATE ekt ()17 sCasrdRBadupdex Forpajion
bi rt@rtwgert aldienispiNac eargat tdnids thas e guadr dtpb@dmentary dsDNA
forgmpion 20 between the dsDNA target and the nested

conpl enentary dsDNA probe. Miutant dsDNA targets which
wer e m%WEh&F%At pHtangets which were mismatched 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 various mismatches, which wére 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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dupl ex probe by a single pair of bases when matching

was assessed on the inverted honol ogy basis of nested
25 conplenentarity, fornmed neasurably fewer quadrupl ex
conpl exes wth the dsDNA probe, than did the fully
conplenentary wild- type dsDNA target. The vari ous
NYVOrkaR4apsds whi ch were assayed on a mirror honm:e30e5824
basis in Exanple 8 were assayed on a nested

conpl enBRtEFy BHSCEirpatirs elmnpllecrgfrepses hoam - iobserved

Fi gpet@eert h@éﬂﬂeetEﬁCeﬁhméllIg%ﬁSl tiagg pn Qg{:@ﬁqy b%ﬁkgﬁogous

quagdg the 1 b msrratched
ta%ge?ﬂlpglégés ds ro%eeNo 13, P%ﬁ}geﬂlgﬁ%\;ﬁ 8%%hes 16941y

| eSE™PIgRgAtEHAL OB chikased phyr peisvec thed miis@:h&dcomplementary

quaepmeplpexpss EIEQ 1s WL Sy fniRLO

2og4f[9006§6 PCT/ | B20 3/ 005624 G@l:ya{ggr %’?%AcFFﬁ%’entast Fagn do
FTLor eSCENCE Was Ti8erRistbepet Wdghpdyimdct pith greater

hogBe®fdastand partially honol ogous quadrupl exes in

Exan’pl ahs Iﬁéxﬁal%ug;gxg§gstﬂg}_a atléon-yCrJ.c%F‘%!ﬁgcrir%Jrg g%mgrrldlng

g g pair m smat ched neste | emen

BEEPi RESFed sCORICPPRT M N} duPHeBNA teadgdy Sod¢dan in
dothmrmeeendsaonﬁl wgwa+s .dsDNA probes, which bind with
greater specificity. This exanple shows that

Wat son- Cri ck quadrupl ex binding between nested

conpl enentary DNA dupl exes readily occurs in 10 the

pr essae of YOYOI Exanpl e 10 Exanpl e 10 denonstrates

t hat tt%e as of, the invention 15 can discrimnate

. bet ween” perfec ]tol VERRREHEdSs vikatorkher RERaY cofipibenenrerrtyion

dsEBNA: s¥PRALCoRtkexestvard dsEdcs SPNAGRAPH X8/t son—Crick
c OB&xﬂil@thﬂta]rw s DQA%PﬁHdcg’m&l’%x@ S;E'x?c; cpsﬁﬁAvD%ZEq\lAa complexes

oni.c deconden3| ng agent, such
|n?%l} CAPLRDr I ReYC? 1°P s andr 8s &Rt mlif@atchEachhen a cationic
hy§?¢<-‘dl|dzaﬂrmn Fo@att i guchni ad we (oM@l )ineordaiansd, t¥ro-1 is

- foptouenRg: 2 pnoles of target dsDNA, 2 pnol es of ssPNA

probe, 0.5 x TBE and 500 nM of YOYO-1. The reaction
m xt ur &8RP righzitiene geatticoomi twmperadpt)e dodt&ned the

f ofc B oAt €2, ﬁﬂ&ﬁé‘segf teﬁtg%tatli%rt s ﬁ'ﬁ{)\i%gt §¢ ssena probe,
Il‘Baéjl at‘I%g: ané 5 61 I?Mrgoofn Ylogg— ase’lrhe erzranctlon 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 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 compleméntary sequences —(SEQ

ID NO:1 + Probe No. 1) allowed maximum interaction between
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25 having a wavel ength of 488 ran and nonitored for
fluorescent emssion. The intensity of fluorescence

was plotted as a function of wavel ength for each

sanpl e anal yzed. The fluorescent intensities observed
when no DNA or PNA was present (YOYO-1 only), or when
wiwelzaoypweBEQ | D NO. 1, 30 nutant SEQ | D NO Zcanms2003/005624
mutant SEQ ID NO 3 were reacted with antiparallel PNA

Pr ob®'Nd. ardorthgareampdexesMA WedBéndoth® highesshdiMok@scent

Fi gsnted3AriandrieB, 10:85Pefld ¥ehiyre JRPNA RSB ies for a one
erfectly conpl enentary

I
coqpess. B2 Rt e deollf 4 Komine dhFouit azi mope
i nt ¥ adti end tre ttwe elpr se6 Qa WO2 804+ AHHA6AEDNA: ssPNA complex (SEQ

PCTth BZ§G3/,0 (@) Iwa n h ) xWe yleesl di
t he_hi ghest %Iigg%eg%e}tq i %t ggél ??cggdm 1 0A)° p?ﬁg‘gvely’

f1ubtBECcEMt PSRIERETY i BREPGE SsENR: 55’(?&’§e %&P-’tex (Fig. 10a).
m seitidhedy ds@ig seRNALeDNPHEXP{SBRQ ND NO st B¥RBe to the

comet it Sebbh "Rt RRFe the (RSN el op tindH mapenes

. | onesDNA: SR t Gampilgxes t ¢rdyibi hed péhfogetsbynmmhedmes that
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> t he“T &V

dSDNA:eSSm 66@'93% (l'c:)hgr, 1Qégpect§'vgl ar Lyan V‘@ﬁ@ perfectly

Dﬁw%.lemerll\koér ds‘ﬁ %Io AWas hound to the targ

Fsequent W 5ANR aFrRIRE B asFED AT R5 érrﬁt BFRe No.
_dsDNA SEPNA doBpl exeFhexdi Ibased ;faiurorﬂssmmt:hed dsDNA:ssPNA
I Nt edigdileikes ddat s, EGSEQ%Z%E‘H@ 49;1{%“ VSR No. 1, or SEQ ID

res ctlve y, than t e perfect| enent a
ds ShE 8Res 2 (%@T@M%uo;ewm Mensggles that

(Fi gerelOEQ% Fht eo7hadewpn, I radssat cheg, dshdA: Slsé:’l\léerfectly

co C S | D 4 and, Pr be
or %E%)ﬁ%% cIE\%%%r %{J'n Pr ocbmgg%es NQa audss f$1 GoP scen'i:ontJCOl

i nt SRS SOPPELSIDY \REreemn ods B @m@t@v\ekus 500 nM YOYO-1
r esgecitived yletdlan othel perdseehty wHFLH:thC hgde dgDNA: SSENGY the

co es, ¢( o ha Fre | es
cog%% %f g%ﬁoar gg%n%\lﬁw%\r gfs P us g‘P 1RRRNHPE. fomplexes
exhi“Eﬁttae60F ePeme) of Tﬁ‘ﬁub?‘@éceﬁc@%#ﬁehew emittegk by either

bel syeNzh@robeMUalusobod | KESSEN GRS VRd YWaddti3aPPro that

| ool TR B0 S Ba: Mok PR obATp S Soree of
nM WOPrSLEht krfeteher thea prokke @ndc bhe tterghatincenasdddthy level

YOYEX | saltergcdidat achotycyBown)yi S the d8ghsecidq complexes
m sgatchrsge%v\een the probe and the target increased,

rHeélrcgct?r}fn b‘ft%\}(é\ll qﬁ t.f.]lu(q:lféscent emission

m sdedwtaeddconpl®ies 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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25 di m ni shed. Hence the intensity of fluorescent

em ssion decreased. This relationship held whether or
not an antiparallel or parallel PNA probe was used.

The characteristic |level of fluorescence enmtted by
each conplex was nonitored over tinme and was stable
bﬁ’ﬂmﬁﬂ'ﬁwﬁ nutes and 30 24 hours. | nterestiPayhB2003/005624

r target dsDNA sequences were reacted with
15- @3% F’K?% %‘ 'g 'sequences, larger differences in

fluor es’-bfemefem,ssmoe V\eruerem@ftvesinb@rts\&@ n ;_Eg%rfyecruaysurmg

mataebRAl: s SRAP | bp smatc ed conpl exes
when_paral | el @ 35 pron %snv\érse #058d%° t fiatiRARtsh between

ant pArARce|SeARERISEoed Wetse esedaitind\D 20045180636 3 bp

PCROuL8206:3/, 00868 ut ( dsdtid rNOdersRAWN ; onl NEE €f re ,]\& DNA
fl LEQF gscent intensity assay neasuring ds sf—”

conplex formation is able to di stingui sh bet ween

wi | d-type sequences and those containing 1 bp, 2 bp or

3 lBRafpI”@I1at | ONS, vvithout prior denaturation of the

dupl ex et npl e 11 The specificity of* the
assay ne sﬁPFﬁ’g'%t’:FHél 2k t’f*’&r AEEFONCaBOr prototipdehyformation
YOPErthotggs byuroYresl way esirtgat ethdasthigacdd g %ééimn(;ygfld-

andy tg{;‘g g}kgt t of m xe base sequence w
antlgyaral gﬁan pcgs:ogl LN pr BhEE heseéﬁ%?ﬂze"lth

of P IRfralyeh angr a%*’@ﬁ-eéfSWBI\IAIPIEH%}@hSthEEabBence of prior

hyBeaatization Jreashioiamhaddire (401) contained the 15
foIIovvln h 2 noj es of target dsDNA, 2 pnoles of ssDNA
pr obe, : FEEZARIPISEARMBF ™NAVEre . (4DRd) reattaioed the

m ibm@anmr €2 phmBCedatfedadjet Q9PNA LW ehetLY £ ( 2dfn %%be,

5 giauf ey c i nt o artz cuvette, .irradiate
with an arEgng?ﬁl g’ﬁol aset %@g#n ihav By ashien dhigtthrey were

488neuhetadd atp riobor @elmﬁ,matﬁkelor(emmntfo&O Serﬂlﬁﬁﬂtegf placed

Thentdtaegshiyz: fvd r te i
o |onqgf wayel e%w g%fﬂe%ggﬁ ?E r??a(i’ln 32 135RE Peanm

f
t hé® ar'l’tg ﬁar”%ﬂvraé?ngs’é‘t)ﬁ& BFBbHEm NBnd 3m<(rwttoheca £39% tigorescent
copmirsipnwas Treacireensi th dherhbreeidd dady/PIASPANAL: 4

}\%E%%;ﬁSQSEQJaDeEng% @Qg e I’:asampq.e ana yzeget S (SEQ D
hen the antiparallel ssDNA Probe No. 3 (with a 53% GC

content) was reacted with the 50-mer wild-type dsDNA target
(SEQ ID NO:5) and mutant dsDNA targets (SEQ ID NO:6 and SEQ ID
NO:8), dsDNA:ssDNA complexes were formed at room temperature
under non-denaturing conditions (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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25 NO 8), dsDNA: ssDNA conpl exes were forned at room
tenperature under non-denaturing conditions (Fig.

11A). Wile perfectly matched DNA conpl exes enitted

the highest fluorescent intensities, inconpletely

conpl ementary conplexes with a 1 bp msmtch (SEQ ID
NOVE 200418061 No. 3) and a consecutive 2 bp 30pawmombedied
(SEQI NO: 8 + Probe No. 3) produced fl uorescent

i nt SREFRTEEIERLE TAEPEC TS0 abalt D594 Y cwivibi tes peceistelopmplex
t hawast ineriitolyser et vmtnb &Iliua wer eebly HRLEDLD inutes and

Fi | evel of fluorescence
Zle(rqnléglnglﬁgaé asgtcﬁnu e) rseacre“po?s FPRRFELRT haP vikReh 4R targets

or oBEA PO aqag‘giyq-hc@é'a@eged Tryel§ 20012004 L0065 3hich were

PCT/bbB&@Qﬁ]/eO@56£l4 ofCRanScdLLhst i &)seu}g& ewc"Q:%nE b smatched
d. by each conpl ex éla'
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decreased. Slightly 1less 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 ssDNA 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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plementar dsDNA: ssDNA—F complexes were formed
very efficiently, generating a 74% decrease in fluorescence
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 in fluorescence was observed compared to that |
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mismatched DNA complex (SEQ ID NO:7 + Probe No. 6) were 29%
and 6% lower, respectively, than that obtained by parallel
5sDNA 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‘par'allel 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

/
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from 1 minute to 2 hours, without prior denaturation of dsDNA
targets.‘ Following incubation, samples were placed into a
guartz cuvette, irradiated with an argon ion 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. 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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wer g ohtained in the presence of 100 mM NaCl . After a

minute incubation at room temperature in a reaction mixture
containing 100 mM NaCl, the fluorescent emission intensities
for a perfectly métched 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 céntaining either antiparallel

or parallel ssDNA probes seemed to form with similar
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with an argon ion laser béam 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 fluorescence was plotted as a function of
time for each sample analyzed.

The fluorescence emitted by control samples comprising 4
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per | i,ncqubation inhibited further quengh?ng org:lrely

.15 t%%%%ﬂﬁ)ro hore, resulting in a steady |evel of

f | uor estesr ethet ok bdrindtel F6PNATB AProbENiN®.I 8SWwhE IaSubated
entwiral ytheusariﬁérCleQ&B&peV\h‘éB?i h@ar.%%tt' R&E&! fr?'tqé)'i%?mn the

Pr obe i ncubated w O-mer w |
o e Ree e T s8R0y T M emcag SpEWkHEENBY® Fomplex
mV iaye2 RiemdrasOeviMeh Gl er d3 DA NS S ENA - i ORI te ¥n resultlng

forimtd RcNassLULde 5 Jg.nyt |ncubeat|
resulting in a dec!rﬂ{iaoax%et:?élcﬁk1 J’rglrlggcg%’cgg% TR a%/the

gr e‘ﬁ‘c"gfeig‘h’aﬁ t AR PR B greesrye at £bAi (Foq*aé?ﬂch PGPbQ halo. 5
contaoepa ¥ obigysN0 148 afLorgEar.e fdogplesd 4o r@RdidftB)as greatly

Corﬁﬁ‘ld@éaé&[ rg%tcéprbowgfcl'd g%roe%&mytes of incubation of SEQ ID NO:5
with Probe No. 5 in the presence of 10 mM MgCl, and 10 mM
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
MnCl;, 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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25 indicated after 30 and 60 m nutes of incubation of
SEQID NO5 wth Probe No. 5 in the presence of 10 nM
Myl 2 and 10 nM MCl2, generating a 76% and 61%
decrease in fluorescence, respectively, conpared to
that achieved by the cationically quenched Probe No.
JVQPGHEOGE g. 14B). After 90 and 120 30 mi nCE8BYP3/005624
|ncubat| on in the presence of 10 mM MyCl2 and 10 nM
MRBL2 ¢ T SEERPT eSS EROF AL &t \iFSPB g 4 §rraisddat Fi g.
14B)te addevdrevahcioflebbustageenhcenicatbonisans pie 90

a O u |y r tablLe to

cgﬁ g)nﬁllg f]ue%gﬁ eq/\?r&c}o@?i géée 1 EJ% 3 Efﬂ?&'mgna 4B)
3533y 'éb"rﬁtr aQPser@QNA@%‘@ ¥ @@npt%%(egft hincubahiai ned

a ébpeﬁge}]d/\ostzﬂo]ﬂxgigoﬁs;&npggitﬁzﬁQgé005%:%4 g@ Tmﬁutes of
C . + Probe med at rate
\}\%re %rhggl?'es]g%t abqné:eo?%aemfo?:?f%ed’rlo S pPEPAEGLlel
m\nq\/g@achmpaem@nmwmd Jimeth®e BpplexG(Misndaédched was

first obsgr f 3 of. i
(%?Pgr ed tol\éﬁg‘bég faZsréaﬁ grfgrﬁlﬁg?g% Jaf t%%lﬂg%glr%)nuéplemefntary
in

At THNA EPERLeREE) (SEEhER WYai /), PITRE PPoby fasmed after
and penatéelor t60 tnhmmnplfenmﬁbaltyostixaMei Préshce of 10

04 34" S0 ) P SRR A LB st
NG@sismheriid. thy dentqpetion of thes|rCamPhetes abr a6Fate

mi matraswhgt&aukfat:l @nAl Goxﬁ;ﬂ%xﬁﬁ eeBREL M hg 1AnMiYhMISdA1161
and g/hcg(ﬁ resu4l IJVE’ fl uor es cent eni ssions

COnsI st EREY L8st r JOEPOR 81” PRESE Cc SRR aseEE gt was
a madeeat cﬁhmutlms satfiter flas iDNA Tt dhp | poedect bnt@impi ergeraary

angdrpacdl 4€lzo s @RE isSiod 4R NESEy a1 SURSRAUENso,

measur.enent was 15 made at 45 mnutes after | asi ng of
t hESEPPRE 9% CRDMARSATHY 4yl EUmb B fAomBde¥iidt 8%5tr°yed
t hédagmi sstomhowrtlensithe |level ofsSfIBE8scernttestminbingn,t ;mfter

t hﬁulrt@LBig' ié’s:.‘ﬂ'gt h ¥‘ﬂ.{:‘ﬁ@dt€@ &%ngggfoﬁ%%lgfsitfe%ﬁgd values

(dat a not shown I evel [ uorescent em ssion,
af PRYSTVAYIRY Fhe ?‘éf‘sqmﬁéex?detpﬁ?‘?%d’% 0 t?ﬂé’néaf’?l?i’rﬁ°&al(‘l=?}“?are
qurem:shed&halamas 12B8) obsanheednby thecsptieanphexede Ppebsectly

t?ch@l:loggmgloé}tersmfo%rﬁgc[maaf%t%r Elsgﬁun égﬁ 3:&2 141%?2at1me and

only exce tion was t ect | mat exes
f oFPRAP LRt erirradin s éée’Gﬁaftﬁéu 49 oh?Bind TR e?f@ét E@FS the
i r epgirabesnt harieafberwdFimpt E4RYisdentt Rish case deBeruction

of the complexes (Fig. 14B), even though further cationic
quench of Probe No. 5, when multiply irradiated after a 15
minute incubation, was totally inhibited (Fig. 143).
DsSDNA: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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fluorescent em ssion was not consistent with the

destruction 25 of the conplexes (Fig. 14B), even

t hough further cationic quench of Probe No. 5, when

multiply irradiated after a 15 mnute incubation, was

totally inhibited (Fig. 14A). DsDNA: ssDNA conpl exes

cmanomomgsa 1 bp T-G mismatch (SEQ I D NO 7 peTB08®05624
were simlarly apparently destroyed by 30

mul trF?S?xésefiaS"‘}rﬁ‘g fyter14tiongc egpertiredid wast occur upon

per fforvred tmcxdﬁt:easm %rbh@l}b%%lg§e§tﬁrng tha Qggeggo ftF probe

I I n | exes. |t was found
mjehh?rgg!ﬁ ?%é;sb F"é‘&é%t?d }Faghatio8ac tiYorp rrV‘R'% ukknown

whi &‘ﬁcfrﬁé’&SBeéﬁaﬁaasrm tshewm) - t hesimhhatlivt,i omeal eakh OREdNA-F

epebbe3bwife faaHod 8SLeREEr &1 [
ggulﬁd notw g :70 VIO 2004/ﬁ%a%%ﬁg“&%ﬁégqﬁ’?wfge“blase‘i

rever s6d afdtFur tWEP2LLE%6ni Cofuehph dingrRptedhc clluorescent
upofRmifaicnhesf | mbabatienh skobngl yos ugg&,gtqhggtt f}ﬁ‘ogké‘k‘%lve

SSDB@ti%nQEO&\%ncm 'Jé@CEiﬁé/&tv%g v?r% m’tlur{:fper dg?ébﬂ:dfm of the

irradi atlon yet unknown “han sm(

shofjst lSPni“PéﬁHf;? %Jé?flqlwwﬁgg%wwtlsaqommeslamaecatlons
addeerd Goméieow aacivlea NaxtdnatWHgh)had been | ased

twice, gfter, normalizing for the increased fluorescent

emi ssi on of “Fhe PTesh Br oBE™PASS s ASe (IRATELIBF tRftres¥F v dave
cat PH¥fildagenéhihg hedsrobslameetc uponléur t hefd strands can

i nCHb&iJJfQBaDify thieq ro%act‘_t]n'eo%agﬁ.gt Ufz‘ehoﬁ(;lr %@ngba e pairing.
sugg shtlg hat the | ased cations e how’
di sa ?%"L’f“g nSt" sREGHT . Defveer PBF%:]gltﬁlng°éxa‘m§llegrallel

andsﬁle@@lpl- ption, we have el ucidated that

het er opakyR®sd glgycéﬁichgew éltakaﬁgéle%%namf%%sf 'scﬁc',dnd in
bi nd ﬁ" the basjis of honol ogous base pairi S

bi n@i G RN Geelr coBPLERIRtAEY alduglen aant |H|9&r alligiscertt5 as
str aqagﬁ;:dsv\éhﬁab@em of ekrugingat eﬁhc‘lhﬂf ddicl 8it€addd thnd that

basescbeunsk iddn B %Eépgctgcf %Ktlﬁ r;[ﬁ nt ar yoiglﬁoa&g?n -Crick
are not ui escent as regar ds t aseS 0 pr oxi

pucF%“i'p&e BRIt r BFRRs éﬁdr%"ﬁht oI5y BPRYPsess cdrrsige pairings,
i Nt éepraidédy Wint hh@fblhh&n@&&it&naiaﬁ/\ﬂfs% @S:bﬁkme?—lo sequence of

COMLATRADHA P e SR A0S, 255 o e

pai ri ngs, epen 'hg
pr oXpifaliss éﬁ%r?é’@tb?r Hees dasget & niheedublekiadeeinbéracting

t hewpasddslee Rhndi RGipBt sEBand 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.
Accordihgly 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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This is true whether the bases in the duplex are
interacting wth bases in a third strand to forma
specifically bound 25 triplex structure or whether the
bases of the duplex are specifically interacting with
proxi mal bases which are thenselves coupled into a
R 2#108s36ck conpl enentary dupl ex.  Accor di rR§ITYBI00H005624
i nvention conprl ses the discovery that Watson- Crick

collpl e DEEEE°S errrRkadgctthol hemalngens gudsirmedet obBBling
| ntemact gretibiadHaa ps maltﬁfah M&&scgﬁpliétnlaﬁfa@ aaQ&lll_Suplex

a i fici and al acrit
n@? ?hl S%Jﬁrqgﬁ%}r kgrf 19 |r%/ oMY oké‘?té'&ex the major

es‘-’pfé’é’l"al Isjde eRfir Ralslﬂlel‘tmumq'd Ak QiC lpgder imags ame the

daiﬁ@&ed;x@svm SE’!B& clies al mL@l@QLE&plgﬁa%' Qn%rwrl% %I Dbair.
ereg o ou qb IS dom nant and 35 bei n%
or ced o a %’aﬂtF%tW PEsttrafpiifeding by a base

! mie]eatiyye:.ompmxe\m 2004/ 19463&x PGl 1B2oO3M)05624hadit been

SpdsickheMi &€ thafrEkahyl ¢ iM J.Jé%g?Jl Q%%HSOQL&%%re%pllgxa duplex

[
binding is mre speci |c t han tson

coMfU&Retht 3RNPLyuadBr tht Seiosi AaPeE Cuddeupbeledhi ndinig we
CashomCisrndietneetusehe wejhake QIEQD‘dEm&isd:&aQEd &hat putative

K0 LR BRC 18 BOSRPI | B0 sl igipscupiex

groove Sid ex-coupled bade *Br base
Hel¥esREEEen-whil e the potential of further binding by

a baSeOuﬂ| rﬁ%ﬁtﬁ&ﬂp'@iﬁ@eé N 8o duRda@X1 yasaditkpeyn, b:il{dlng
had en Iateg)that third strand recﬁ%ltlono

a8 e WP oo B FLAToCh ey THPoEnEa G brop vieds

bases
ofe‘tehe ad:umoeml tehpegratmré0asiowhich ndd hHée cased \M molar

haé&ﬁ:eagsgfd%%t;éﬁ'ﬂ egotg'f’:tvem'g a%éavcet QaCkg. ng dingly the
repul sion is no bParrier to specific upl ex: f

i MEERELTDN IS OFOFRY &AL iRSn et aPBLY t GereEY | ?/Cf&@meéve@ut
bi eidiingsly edotegisluhi vdlegant be achi eved with short

i ncubagh oy jper i ds pale e‘é‘ﬁBwfi‘t LRIM t?QRefaeit “rw%tégxg—cﬂck

whi ch _do not depend on ['ar excess of a reagent
dr FPR LGP R &ﬁnJ%Pau HytR Erre ’?afﬁ?éntCPBnCPStrsll"m‘\Rﬁ to

t oirerenstd Glupyex esicidliyg acki enerbasbat spah‘ﬂeu@ y
bi ol OgFGal lsy I[u% V?ﬁhﬁar bféal |t|¥> V\gete%\ée e%WQlc %omologous

part I al Wat son- enentary conj ug
wi T8FoBRékiPgnsed %Jaﬁilea)rﬁw |bea?@ anVleereagédstegoupled

bi 1ition gaessh-icREE R amRgl SRGRE) Cddpl exes .

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 thgrein without departing from the spirit and

scope thereof.
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It is nost remarkable to detect specific honol ogous
recogni tion and bi nding by bases previously and stably
coupled into Watson-Crick conpl enentary dupl exes. 25
VWil e the invention has been described in detail and

with reference to specific exanples thereof, it wll

be apparent to one skilled in the art that variouy YD WISE
changes and nodifications ¢ smade therein w thout
departing fromthe spirit and scope thereof. 72 LLOYD
WSE CLAIMS 1. A conposition conprising a probe

cont ai ni n qhol | C. b u .Qf

nuclch agﬁggmgggﬁﬁé ef%ggg%%uﬂgghggﬁggJggﬁgéglﬁ e”in
NesareRe hgranignsepPpticoncand/ of nucdrdlcasfbis iar apcleic acid
388LSMN Rt Qb@dhﬂgnédiﬁ%ihﬁt€£§H§3ﬁ£5@ﬁbﬁ 4 AL translation
sequence of a target I1n the organiSm characterize

i aphatddHe™ REt BHOHOIYy Fer R chprvtwod gfaehe cqrgeadapyesnce
dro abengydo itnh%heh@%/girﬁﬁ%l,yeﬁéf&ﬂe@riggﬁ SEGUENCeKHEO

forma conplex by Vtson 10 Crick conpl enentary base

NefeEPRR Y 16T PBYPhOTRAUGH68 s baastartiedt Bp akridorte the
HRfcevbgetyidiat: wheget ha weRBE eXo i ré dURLAX1 BNyt REtson-
het er opol yneri ¢ probe sequence is antiparallel to the

FeCsr 6%6?%?@Piter¥ DY 19EGHRATE R PHek @IV IV TEPR &

iprebect BROURICe i HEd adapt @leh OrONGrnbPekNEs a duplex and the
heterogol nmeric target 15 seqguence by honpl ogous base
NehEEPBLLYGH > CaREODT RAWEAEhET AMHeraTehtebdihl™dg is a
HeftiepbpX] yridie cCaaplex desjubhee, ofhdRe@hepbed Binbric2prdihe
caonposition of claiml1, wherein _a pheno e and/or a
GONBLspet OF PRESS: LAMDR 16 RHITBdonal Ve e cacaef
segupose thyomoob loyasnkhsewhet et arta odi, Sandegrofi deheth20 when

rganj |s prevented or . treated. 4. The composition .
O P, S e B e Eoner B 57 18 THep o "and pRerein:
het erlopol yirer cempe oijd oseqlent®in ¢, bshadeiro a peenotype

ML OPAUHIRLLE LArGEl SBAHENRS LYoAPFRLRGOUS base
Interaction “or by Watson-Crick conplenentary base
i nt erfact i dReafanphel PBnhef e¢bpdt ynerherprolde ddequediceot the

JryaRAER! 1 £1p:Q0 0L RAF alkgte§0 the heteropol ymeric
target sequence. 5. The conposition of claim 3,

wherérn o @eopoppﬁﬁ%ﬁﬁgﬁeof 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 heteropclymeric target sequence.

5. The composition 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 composition of claim 5, wherein the complex is
free of PNA.

7. The composition of claim 5, wherein the
heteropolymeric probe sequence and the heteropolymeric target

sequence have parallel directionality, and the heteropolymeric
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and the target is single-stranded, the other of the
probe and the target is double-stranded and the
conplex is a triplex. 30 6. The conposition of claim
5, wherein the conplex is free of PNA 7. The LLOYD WISE
conposition of claimb5, wherein the heteropolyneric
probe sequence and the heteropol yneric target

e Ve .pa [ t i d. t
R e Y mer 8 S8 LD e st tyalhte c@%age seavence
Bohdedlegrushédaket eropaiopieni c target sequence by
honplsqgousrh@a%smwile{i%%t b@Nc1 Bim HNELGOADASI A ON of
claim5, wherein the heteropol ymeric probe sequence
Peri@ T PRel etercopePyretd wrerargetd Bresdgtienerohaweic target
RY8hLE ndid 8GLLONA 1di¥re RRGNE NE NELAKOPOL IR HBE HRE 1

sequence i s bonded to the heteropol yneric target
FehGeft@ICTHE Wit SORITY itk tEBNDY TROPCAY e bsdarget sequence

dynWak 864 L @N.ckO colPLekdiMROS! HEOH Qftechat D, wherein:

a) the heteropolyneric probe sequence and the

het er'opol yhiér FEMPAT Hetom 0t setpidhce HAGES Par ) efFhe
Héitee6bb DRt diley probe ddfichabgehy it wdesrdpolfyrdettic target
strand containin?éthe,hetetopolynerlc target sequence

SIPGS B @SET Bt TGFEa APAY: o s d€dnghe target includes a

fietser eppdndreiong at AL @etthes ﬁ@U@fl@;ﬁ)l@(ﬂiléﬁﬁenﬁﬁﬁg&fty safdence and
antiparallel to the first hete ol ymerjc target

L EGIBRALET A (BT T HE HoPer BpgTy MEreE ons. frone taraet
sseguene ecinp leandedr ¢ aarich@nheperapelly rer t e t @irrget

sequenc by, honol ogous base interaction and the .

RS EPBRnI T CopPObe cBEA68ACE'T o Bohed't o RELymeric
rsebendediatrercopel porddd toarget hsepopdt@mebyc target sequence
Wat son- Crick,conpl enent ar.y base jinteraction. 10. The

R HEBEITTOI G o8l B WHBr &1 e F30° Her BRBEH it PRe
gRaebecs egudpeednto t e ettendpod yarepiod yhar gettarget sequence

_hav j K Lrect] L and the
s ST Conp Pty e R e
het er'@pol Viver cempearigen éqgabdide Sy wvhenelodgdgs base

HaHe@b861 rfhi cl brodbes LPIRRST LA QN S h%lt@;lrégﬂjébynmg'&ei:grget
the 25 heteropol yneric probe sequence and tHe

Frererepotyferint 1parykie! ségaehtnaldve s antd pdiral | el
Héite@ebb Ot vily prapd dfienket €5 ORI MRBELCeid ORR eropolymeric
5??%%%ngquéiéioggegoﬁéﬁgggashgggg(ﬁﬁﬁé%gggggk.

11. The composition of claim 5, wherein the
heteropolymeric 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 composition of claim 5, wherein: (a) the
heteropolymeric probe sequence and the heteropolymeric target
sequence have antiparallel directionality; (b) the target
includes a first strand containing the heteropolymeric target
sequence and a second strand containing a second heteropolymeric

target sequence complementary and antiparallel to the first

heteropolymeric target sequence; and (c) the heteropolymeric
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target sequence by Watson-Crick conpl enentary base
interaction. 12. The conposition of claimb5, wherein:

(a) the 30 heteropolyneric probe sequence and the

het er opol yneric target sequence have antiparallelLLOYDVVISE
directionality; (b) the target includes a first

strand containing the heteropolyneric target sequence

t ai.ni .
ﬁyygea8%§ﬁéHH$ igrggﬁbéé”loakﬂgnﬁ%é@fﬁ%%gpgerl target ,sequence

het er ymeric target sequence C enent ary “and
bantiepataddud beget het¢iaadti oghamet Wreopelkyrerd lyntear geprobe

SEQUENCe; s ang4h) tﬁgﬁch;ge%ﬂﬁ%aﬁog%gﬁr%Q!Qg\é\tsgee%ueme

probe sequence is to the | ol yneric tar
bye HaéherC1 kn6ABP bYtUs asaskasatigrtaceconomnd t he

het erepol YRS i6npPsODE onSBAUENSH: 155 RABAEH, 1 BRobe and the
second heteropol yneric target sequence by

QAKO86N2 X} | AW SpF emctRcarpdbiBe GaTPeedct$ oh. 9B dr8plahe

conposi.ti aheOkofbdd M i3n WREE L 1}y tihe QHQQQU@Q%etQEmpleX is
t arget are double stranded and the conplex is a
F&adPhpf¥-. 14. The conposition of claim 13, wherein

t he QQHD'Q&ei%om§é§¥kﬂﬂh BNA:1 44 iﬁhewﬁ9ﬂ99§Hﬁkon of
claim 13, wherein the 10 heteropal ymeric probe

p .
heEqEBRREY M ¢t RECRR HHBIFOICG Nt c-ear§EE oRRiieTde haveet
ﬂﬁ@h@hb@|hiﬂd'®@&bgﬂédidﬂ&ec@ﬂ@n&fﬁ%9iebﬁﬁoﬁﬂ@YHEﬂér@polymeric
Epr be sequence is bonded to the heteropol yneric target
EeRGeRCE T RONBPBUUS haSE PHITEROLVBRE 19 6.9 RS Soauence
wonpasidgars ehsel ahtedtivherein the 15
het er.gpol yneri c probe sequence. a the heteropol yneric
targe%ﬁ sé%%bﬁS%B%%VEIBbgglfg?l iractFohatt (v and the
Hegeepppbinarerd orope obesedaecace e hendedpdo/mehec target

[ | yneri.c rget. sequence.. by tson-Crick .
BTy Ea TP TR RIBREs o YL ERE aebphmny o
rologemFe@ientteriei honde) tchehgOhdet@popehy e i igrobeequence

qdense-and t henheleronel yaeLl ¢ fanget; o sequence have
k%’Zrallel %?Hectiggd%ﬁ%§; b t%éLprggeEf%cludes a
firstl7pr o&escpapes comnaichi At ithed Shetieeoplol yrtedi the
108 5eANNCE p B8R SoiRGABMaRE AR SEEADGLERMAR! DY: G
second heteropol¥nerlq probe sequence conplementary
v eaAt i PrifaldreR ol (he oiti gpa PE-het(Br oplot yamsidec 1pebixees a
SeQdHEPEEse (SQ)ra&Bec@)@tfagﬁtinbnghéldr?esce&}.ogbﬁ%leritcarpggke sequence
strand contai ning the hetéropol yneric target sequence

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 heteropolymeric
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 1s optionally bonded to the second heteropolymeric
target sequence by Watson-Crick complementary base interaction.

18. The composition of claim 13, wherein: (a) the

heteropolymeric probe sequence and the heteropolymeric target
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a second target strand containing a second
het eropol yneric target sequence conpl enentary and
antiparallel to the first heteropolyneric target

sequence; and (d) the heteropolyneric 30 probe LLOYD WISE

sequence i s bonded to the heteropol yneric target
sequence by honol ogous base interaction and the

detenepal v dpaszamgpedjlr%%qusggﬁe QB‘)' opa egxyobeoqgsﬁudes a

to the second heteropol yneric r'get ' sequ
MBS ORT TR K r@fApFemeitiany bb%ehqtrﬂr@paévm@wc pgob¢heequence

&RMAosELd N Rhpel @’cf@nﬁg conhgEgify A %)ECE)HE BXero olymeric
het er opol ynmeri ¢ probe sequence and the heterop P neric

Rr&P§ef IV 48 OYIPYPSE tadgqaBf ca Hape ap At Al ‘Pfelthe firet

Hite@ebb O dily prbbd ddpicpiabe (inciHides rget fidStidRE0Rerirst
strand containing, the eteroEonnerlc probe sequence

el SEEHHY PPoBERSTT divd EBREEIRAYE A §ekdifpt sequence and

$1eebARO HRIU &t r PROLSIBGHERS € cs@aéhanﬁ&t_@fdboqryﬂlem
antiparallel to the first 5 heteropol yneric probe

%ﬁ&ﬁﬁ nee"Er Fﬁ@p{%ﬁiﬂﬁérﬁnEP%(R£$%?3FFPé?1 EQ&F@@tflrSt
HtkeaBfo Caid dicNicBggé hes tpleatep Od ydreld) Ctharg@fter%%m%gﬁlc
an a second .tar eé trand contalnlng a second
SHEPS: SPOISTHET 16 PUARbL oGl fenT e P BRERE dAF oghdseauence
tanwapasatdelckt aohbeerdditatry beseriopeiryaeibe drar gat

uenc and t he het eropo c.10 probe
REERE B g kit (R R RS Soi R Bl ro the
segudniet e iy o\Mtns oie Grdrele tCcoaphamentogr fob@s®yous base

Jngggg tion and the heteropolyneric probe sequence is

optlonaf?y bonded to the second heteropol ynmeric

t ar get9 .sedirencempys hoimpl ogousabases, wheesact i@n. tid
Lm1

}%%fég 81 nerlkgprobe gnﬁgn%3§an§ tﬁeeﬁ%Réﬁéﬁgﬂﬁnﬁ??%?t

%%%Ugéﬁe @ﬁﬂﬁJ@ﬁ@épﬁaw%ﬂ%kwﬁlﬁaﬁéi¢Qﬂlldwreéb]onnﬁ|pmybe(b)

o8 uREObE £i NGl BAESe & didnSt PROPE S @R Loty hg ic
t he heteropol yneric probe sequence and a secon obe

BHOPENFC WG RMAQ asTETEh 8 2De hetie@ndp Py ket igigprobecond

HRQUEPE EByk N eWEBL af 3 ARG aRthPai@hlglyt fg téﬁ%&b&éhel to
heteropoY nmeric ?robe sequence; (c) the target

Ghecifdgas faetfqrrogﬁ YRRt PEOPENEE CANCAI nilAY e target

ihehetepoh YesitC tat @& gad rSeduUenses andgace0aNd abeheric
strand contai ning a second heteropolyneric target

LEqaEnteT T & nfaﬁ%F%%théﬁ???nﬁﬁﬂapglC%ﬁ?%%?%?ﬁea second
Heitlesbp By AROkYEBEL Csdreget S@geReataapthddanthBarallel

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 the
second heteropolymeric target sequence by Watson-Crick
complementary base interaction.

20. The composition 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 containing a second
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het er opol ymeri c probe sequence is bonded to the
het eropol yneric target sequence by honol ogous base
interaction and the heteropol yneric probe sequence is
optionally bonded to the second heteropol yneric
target sequence by Watson-Crick 30 conpl enmentary basé&LOYD WISE
interaction. 20. The conposition of claim 13, wherein:

: ' 0 and. t he .
R E P et S ray o rBE oI RMETSRy Ay i igpratien <o
dier éérpbntianppol byex e nyrbbesedurgiagdesch thia Sarpedbe
S$tnandscont i g Lhe Jg¥é%ﬁ°99$@g%?yn PRe PLARS opo1ymeric
sequence and a second probe strand contalining a sefond
CAG JELOYENWITSE 2hét &r SfprsingnBpE geproi@ndeqoriciaiing a second
Héy@Qbﬁgﬁfﬁéyﬂb %Qggéﬂtéé&ﬁéﬁkgeboﬁﬁleﬂég%ag¥réﬁd antiparallel
het er opol ynmeri c probe sequence; (c) the target
GNEPadEesTE fistsropat ywrist fande e orfticArag ake (d) the
HelebepONdBId §robal §8fucsRAUENCE R 8oSERONME Hedb86  ymeric
strand containing a second 5 heteropolyneric target™
LEEFGENERILTINS Brrelit B3P &rid CANEPPRISHEPERTY tRRYehd PFFagtion
dﬂﬂiQh@pﬁéﬁ@ﬂﬂﬂd&yﬁéfg@tpﬁﬂﬁéUQQQﬁénéﬁqqs(Giti$ﬁ%lly bonded to
het er opol yneri c grobe sequence i s bonded to the
tﬁl&é%ﬁ%‘?wﬁtﬁfep tERYEtC 8qBRhc e PP AL BHaEqlegous base
icorphenemt ary base interaction and the
het er.gpol yyeri c_probe sequence. is optionally bonded to
10 tﬁ%”sec dcﬁgg%?ﬁﬁﬁVy r Fedtaryet' "gEG R By obe
dwanpl egousnibase grooteractthenta2det . The conposi ti on of

| ai m.3, erein the prob ccupj es,a m nar, groove of
Che (aget e Somandfe B0 B8, 8RN B RS hanerarn

ddreppeebe maiprogeupres fa tirej oargrtoove of the target.

23. The c osition . .of claim5 erein bases of th
probéhfntgﬂ%ﬁfoﬂf?%r%ﬁgbg ogl%%?h’sﬁsgﬁ%gioasfﬁeO% the
nrapgetnteianll wvanbobzsdgs oZ4boThes wmmosspEi e dfargkeai m
31 WOELSI Ny pases of the 20 probe interact with bases
of both strands of the target sinultaneously. 25. The

compddi-t i dieoforbas Hiidn wiherbi i d Jpavkbogien dfasehecf the
dHoBRe i GOOPIdS S cdenxydd Rese.Phosphatse. OEGtheThcedrﬁet
ﬁgﬂggghééggbgf claim 3, wherein a backbone of the

25. The composition of claim 3, wherein a backbone of the
probe comprises deoxyribose phosphate.

26. The composition of claim 3, wherein a backbone of the
probe is uncharged, partially negatively charged, or positively
charged.

27. The composition of claim 3, wherein at least one base
in the probe is a radical cation.

28. The composition of claim 3, wherein the probe further
comprises at least one terminal blocking agent effective to
hinder digestion of the probe.

29. The composition of claim 3, wherein said composition

further comprises at least one binding promoter.
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25 probe is uncharged, partially negatively charged,

or positively charged. 27. The conposition of claim

3, wherein at | east one base in the probe is a

radi cal cation. 28. The conposition of claimS3, LLOYD WISE
wherein the probe further 30 conprises at |east one

term nal bl ocking agent effective to hinder digestion

of t% proﬁ %r%po ﬂ:e %ogeogigin?rbé)f El aé{pl 3s’a \ghelé ieast
sai d conp03|t|on Her conpri ses a fedst®“one

dsiendil ngipr anomerer 7175 La_@vﬁldWlSElg 3QenTher comrasinteoning
Qentl aim29, wherein said at |east one binding

pronoter is a condensing agent or a decondensing
agent31.31.THEheocrpaposian ofi ofait &% 2Berevherseiid sai Sdeast
e b8ASing DG LN rggm@ﬁggpt%lé&e@ PEODEML G $ %@
fromthe group consisting of YOYO- 1, TOITO 1, Oy

CROPOS 81 nPEEOYOYOBDBEQTO- IPOPEY3; 3 BABECS3, LKYRO-1, BOBO-1,
pHB30s! , BERENY, n%o%ﬂ?r SJOJ\601 PRQ'éélnlnEO'dlgBQé 1aYOY@R8RQ 3ro-
TO- PRO 3, TOPRO 5,

556 ﬁRoY%-PFEb%R@OlPR% Pﬁ@ iRoc@arﬁ%@RﬁohoMRO 1, PO-PRO-

Bt hiodpen 10 rerbde, &3-HrALUM HMGNBEAbme €1, Niedh YA um
honDdl mer - 2 ethidium derivatives, acridine, acridine

BOERGE:  SdH Cdite ERPS \RAT Ve se TP BT PORPAETRS iZne e thidium

cre&tleae@lvm,r acetihi dk pradmeagi Qﬁang@,oﬁbgh&l_ﬂﬂe idiidetives,
S g % SYBR Green 1, SYBR d Pico Green, SYTOX
&}T 4 da%mé%nﬁoaa’f?mﬂf%. n BN %ﬂlgym?ﬂ%%%p@gm%um

iefdiekai SYR9,dyeBer evERr &reeAcent $ 3 ayesof pide catecheastTox
bi ndJ] pronpter i s provided to favor one binding
Cg'elsuéflﬁre %‘f IPREC LM EX Over ot her possi bl e binding
st r uctaur esrhef cbiﬂﬁos:m‘ﬁpzlne)bf aBalIﬁrhze ccmpﬁéiﬁ i20RoAtentration

furth [ | east .
Cga?gm Alic ega(rie’tt 58 Cguc({ll%lsgggmo% ]illésmpEOVJp (sptéjp?ia?ﬂgr one

oo val emuCO‘aItrleonf othdg rC@mPllt:"K ovvearetoahecapd oniddendédding

t%utctggrggo@feﬁr Z’?ﬁﬁp to bond to the probe and/or

e target conp03|t|on of claim3, wherein
t he p’r3obe The chepes opignymér Fta PNA bdndedet ocampeising at

eker gpol MRS hiaskar el 23 1 SeAURNCR Y 0Bl GRS base
i nteraction, the target is
polypeptide, monovalent cation or tran51tlon metal cation bonded

to the probe or adapted to bond to the probe and/or the target.

34. The composition 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 composition 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.

36. The composition of claim 3, wherein the probe
comprises a member selected from the group consisting of
chemotherapeutic agents, nucleic acid cleaving agents,
nucleases, polymerases, transcription factors, crosslinking

agents, intercalators, minor groove binders, photoactive agents,
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dupl ex. 35. The conposition of claim3, wherein the

probe is a duplex and at |east one strand of the

probe is uncharged, partially negatively charged or

positively charged, and the 30 target is LLOYD WISE

si ngl e-stranded or doubl e-stranded. 36. The

conposition of claim3, wherein the probe conprises a

ngher : roup. Lsti,ng o

e R N A ke R S T

Mmeclreases, Pipslipgeprasess, muanseefipt icdmndfiagtayeits, proteins,
L Nkj t i r t.Qr m nor groove

e Pharaactfel Sra et e W St Pabels,

dupl eX -bi ndiengorgent sion pifpFeximinhdiwhgragenths probe is

RdEER! £x Digidiungr agetSinsBYL L4 18,1 €xBLOYI NG 29€Rt Sestion

proteins, peptides, reconbinases, spacers and

I §kEersl @7 anTREgewBhybSi tion of claim 3, wherein the

probesd.s SrrRr e¥ingded: @ oRr QdGE Of WhERDSETRE i9Bpe

expression or digestion in a cell or an organism .

CR@LE B8RP OB i tIGR T of 2 cHANMISE VWiRki@ich £hErpr tion vehicle

SORPELSESyH MkRCLBhpoedd.ansfer vehicle, a transfection

vehicle or a cell-uptake conponent. 10 39. The

conpositi ofSofOBPAF PR Whef ki HN the "hEFgEt theorrprpses
diplres6s atidls ichatias ecnmet Ayk ah&€thy1tekanefd Cor@rikkNo@Nin an
4? B or Z cqﬁfornation. 40. The conposition of claim

. BwREr i FPYIPE™EAr Rt is genomic DNA. 15 41. The
CONMpPOXI.t i OMmedkotpas Midhn wieeehim the wharged tHEORRELEESis

a pronofer sequence, a codi ng sequence, a pronoter
enomlc . . > .
equence and an adj acent codi ng sequence, a non-codi ng

sequerice Tre acnppeitidnve fsepuancy. whdrelheche target
SO ses” M SehohdTTRIS™ORA or St SCREABT ST RNRFOR]teT
SHeglepoapowd tanoadoécettaiqndd ngwheqwEntet he targetding sequence

HONPLLSES; Yivalsefiungal or bacterial nucleic acids.
44. The conposition of claim3, wherein the target

conprizses THRNACTARNA oft RRACL2 RNA, WRRIAein DN ¢rrget
éﬂﬂg@éses mitochondrial DNA or mitochondrial RNA.

43. The composition of claim 3, wherein the target
comprises viral, fungal or bacterial nucleic acids.

44, The composition of claim 3, wherein the target
comprises mRNA, hRNA, mtRNA, rRNA, tRNA, rDNA or sSnRNA.

45, The composition of claim 3, wherein a gene associated
with the target is completely or partially transcriptionally
silenced.

46. The composition of claim 45, wherein expression of
the gene is modulated by adjusting a binding affinity of the
probe for the target.

47. The composition of claim 3, wherein the composition
is adapted to cause cell apoptosis or necrosis.

48. The composition of claim 3, further comprising

forming a transgenic organism.
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25 45. The conposition of claim3, wherein a gene
associated wth the target is conpletely or partially
transcriptionally silenced. 46. The conposition of

cl ai m 45, wherein expression of the gene is nDdU|atf90YDVWSE

by adjusting a binding affinity of the 30 probe for
the target. 47. The conposition of claim3, wherein
the GIPOSHL! Qnobs; AdAPLEC 10 £aUSEREEL]  AROPLISLS O
necr osi s. E . 2 conposi tion of ¢laim 3, furt Rer
iegmprilgethgintoornbagter itumansdertic tawcgani sm is73IhebOYD

iwtggnaﬂgzedmpy gﬂgp%)ls-atd-i%wof claim 3, wherein the

probe is introduced 1nto a bacteriumand the bacterium
is tHén iTheecaarsyied dyy of hel digdni shersD) aTlyene associated

mmﬁgﬁét&%s%frig_k%rmalnd/%ew&ntpan%qe%i saci;ated; £ Peq.

with the transcription and/or the translation is
i dent3if-i edhesgomapel tdopesi €1 ok df wharein,a wheperywpsa of

RenotyPesPfis hhecorganismis affected. 52. The
conposition of claim3, wherein heterochromatin is

f or med.r 1053 CoMRRS Hiiod BEoBer Korfpr W8P AYL™m heterochromatin
ihetrerap®| yneri c probe sequence of nucleic acids or

nucl eic aci d anal ogues for the preparation of a
conpositi OFef 6F AOYiIRA FGTPF AT iPptEbRAT eRRiYgeric probe
defl@Bgtatd Omucle@d & GANITMhBY1HiNANAY bfaPogues for the
heterogﬁkyneric target, sequence of a target in the

Porgant HarabPBrTZdd on T35 THHEVERE hEARTGEOILY ABrFRA/ OF

tfaaebea SEsenCani srofapnetyt Bi kol 0 at R€teropolymeric
hetegogg%;neric target sequence to forma conplex b
n_

NRAOSbrECBITEE S6nbl SITtar] bAS & TRSFACt AT B ohy2ed in
thanokbgous:drape 1 yihat 8t acbbenseqrandeded shaitashens bbed to
K %ngl X_ 1S .a duQLegaan t he hetero&g%%neric r

glequgn%reol?oslyénﬁtrl baral 9% 38 the 26 rdpol ?‘ibgy Watson-
Qrarcgetomepuentceryt s hdingeopot yarerdrc bpr bdreo Ll ®pgueheee
iin%eQQQPI&g, thoQQPgdttchat h%hgﬁt ?I(eOpc%l HEL' fs taarleglex arad the
sequence by honol ogous base interaction, and provide
hettgroppiyme tilge Peopp| Toavesca 3 iplteparaheebampltée is
Helt@8o981 RREA PLALELD. sdfhendDE USE 1Rl oCLAL §rds MPELSL N

the probe occupies a

sequence is adapted to bond to the heteropolymeric target
sequence by homologous base interaction, and provided that when
the complex is a triplex, the complex is free of RecA protein.

54, The use of claim 53, wherein the probe occupies a
minor groove of the target.

55. The use of claim 53, wherein the probe occupies a
major groove of the target.

56. The use of claim 55, wherein bases of the probe
interact with bases of both strands of the target
simultaneously.

57. The use of claim 53, wherein a backbone of the probe
comprises deoxyribose phosphate.

58. The use of claim 53, wherein a backbone of the probke
is uncharged, partially negatively charged, or positively

charged.

80



10

15

20

25

30

25 m nor groove of the target. 55. The use of claim

53, wherein the probe occupies a nmjor groove of the
target. 56. The use of claimb55, wherein bases of the
probe interact with bases of both strands of the LLOYDWISE
target 30 sinultaneously. 57. The use of claim 53,

wherei n a backbone of the probe conprises deoxyri bose
phosﬁﬂﬂte'rﬁésusgth %1ﬁf8§|awﬂgég§ g@eféﬂgk %ngaggggﬂg% the
of the probe 1s uncharge parti a y negatively

REREEged, a gradpesit Faelqn .35 char ged. 80 LLOYD WSE 59.

The W3e ofrrel akm g’)_s’clvé{q%r §|3n ﬁeﬂeqasghgn&&%s%ukghépe
probe is a radical cation. . The use of claim5b

SRRer &f s t3e lﬁﬁééeom%rfter?é‘rlnaéowqw agem@ﬁﬁfe@ﬁeve to
Higkelk nal g acki By agedrogbfective to 5 hinder

di gestion of the probe. 61. The use of claim53,

wher éiln sdif¢ g8fpositicdh P@lrtWé@rrel@oﬁﬁHis“é%*,“P&tSllté%tfurther

@ rbbodi NY 106QADEEE 18R nThEr&aaf. claim 61, wherein
sai d at | east one blndlng pronoter is a condensing

agent®’or dNGeldRdehiigragent"heregresaidqimtd Jsessf one

Hahai Ay Gﬂrorr\Mt@rrlellB zSgic?uﬂhshﬁ@Sig&ﬁe ol dei&gorﬂfe(ﬁ@?§ragent
is a enber sel ec rromthe groyp consisting o

YOYOE, TGTS TseVb%d@lmTéfro@erﬁeﬁo?il BﬁBéefSt one
RORONG, p BOB@er3 ;s LOImbe rJd Qe d e raBhNehdli gD, consisting

FO/BRO 1! B0 PO 10YF0PRSTS: 2 sE oL, PIRS 15 PREPTY: BORO-

JOLPRO-1, Iyanilnecyanioredinpees hidi-probL pnraleroet hi dowrro-3,

0 [ et i d onod -2,. ethidi
TE)errglgga vTeO; PR agrl déjr@% ggrlgge%%&c}r'a%gé?ﬁ(g{g’i §Or8RO-3, LO-
Rker-Lv afd v -1et hiyahh e r@toidr sie ertetlelnordi esnidet, hiedh Ldd um
Lde, pr. i odi.de YT SYBR G een 1,
%&%ﬁ%ﬁ—?, %t%@d Mrgomog%zﬁa%—%yegha?]ﬂ um %%rlvatlves,
priidonet i aromgdina Orameyk, Fheidsee ofergvatb hvéd, avhedeim- a
8?5‘& r}?éﬂe%d%eiheetrﬁ'ﬁ gﬁaﬁiin@a@qd@ gL 59 PLATLELaL S syTo
ovided to favor one strucfufe of the
Cg'@ﬁpl eXxBveicest ﬁersbﬁfssﬁmlse B%@fmc‘ifg?e@trr@ﬂ% gyes and 7-

amincactinomycin D.

64 . The use of claim 61, 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.

65. The use of claim 53, further comprising at least one
free base, nucleotide, nucleoside, cationic polypeptide,
monovalent cation or transition metal cation bonded to the probe
or adapted to bond to the probe and/or the target.

66. The use of claim 53, wherein the probe is
heteropolymeric PNA bonded to the heteropolymeric target
sequence by homologous base interaction, and the target is a
duplex.

67. The use of claim 53, wherein the probe is a duplex

and at least one strand of the probe is uncharged, partially
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of the conplex. 25 65. The use of claim53, further
conprising at |east one free base, nucleotide,
nucl eosi de, cationic pol ypeptide, nonoval ent cation
or transition netal cation bonded to the probe g%OYDVWSE
adapted to bond to the probe and/or the target. .
The use of claim53, wherein the probe is 30

L yerigqP ter oI ¢
P B M a5t s Bl neEF ad o5 Saha's
simg leas geandest ar d@mﬂkﬁcstﬁandéﬁe use of cla|n153
wher egn thg probest s.a quBk ex,nand 2t pl S
of the probg IS u%c ardéd parfﬁgiﬁy 8?3%{6W% w?%%ﬁﬂga
nedhari selsctealfged ore pooilpi vehsl thagged, cawpthiegapeutic
Jd%ﬁggt h&bléycngkgdséféﬁvi%q Q&eﬁ“&“ﬂﬁ%c§kgg&geQKd§ﬁer§¥@%,
use of claim53, wherein the probe conprises a
SENEEE bRt ¥qorhacher gr 0P SE6RBI 51T MY <Bft Se herh*tﬁr%r@rlaﬁeam cnlnor

FrRYENL Snad ! eherasdd &l ag¥hng, ageRts, HYUCISLA$LSding
pol ynerases, transcription factors, crosslinking

GBS, T HRIGFCRIBEERS 29NS6r AT eBi Pdfed g agents,

pheteaet & we agent Sgedabels ot dups £%RicRdEng rAGRRL Sases,
triplex binding agents, quadrupl ex bindi ng agents,

SRACET e P %ﬁqﬁgFﬁg agents, proteins, peptides,

records.nases, ui@ spacerim and Mhﬂkﬁmsthégpr&hﬁ1@S§r@$1ded as
claig153, ¥Mere|n the robe is grOV|ded as pr.oduct
P TPPERS T |a8ﬁcrb%]r 68siTERT oT > diy&dt P‘b‘?\e?"rfoél ¢8| f oll or
an cayganssm 70. The use of claim53, wherein the
prob co |ses a vec%g 2 trangéer vehi cl e,
transﬁéctlon véﬁl%f el 2o 1550 akas o 5h§ﬁppr%ﬁ§5 a
w&atomposltnaN$fe®npem£an; a prehefeanbai neémiklae or a cell-
%Eﬁrogg neri.c probe sequence of nucleic acids or
ucrei ¢ f anal ogues for preventing or treating a
di sorider |H1Q9mépga¢nqnndgwp2®stnquﬁ pgobhecproiaing a

H8LeLBRPINIEId ¢ LAL 98ty &,% Beﬁf%&%leQCh5§[@§t 011 @m*c*ﬂglc acid

organi sm characterize eterop ynerl
BeLvsSegifenEEevsnhbaptoad treabbrd & gdisheder in a organlsm by

m%thqggpewwdb% £8r 96l SEAPENGR 41 FQLHLA SOMRIEX BY 2
targzt in the organism, characterized in that the

heteropolymeric probe sequence is adapted to bond 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 adapted to bond to the heteropolymeric target
sequence by homologous base interaction, and provided that when

the complex is a triplex, the complex is free of RecA protein.

72. The composition of claim 71, wherein a phenotype

and/or a genotype of the organism is modified.
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Crick conplenentary base interaction or by honol ogous

base 25 interaction, provided that when the conplex is

a duplex and the heteropolyneric probe sequence is
antiparallel to the heteropolyneric target sequengg D WISE
the heteropol yneric probe sequence is adapted to Ré

to the heteropolyneric target sequence by honol ogous

base ;i3nt erget L0 and oy gyi ded f hat whel 30 N9 saraer of
conplex is a tri ?ex, the complex is free o ech
theobpeganisyds Fhevewgsosirt Foertofd.cl aim 71, wherein a
phenotype and/or a genotype of the organismis

nodi fied. 82 LLOYD WSE 73. The conposition of claim

71, Viller eiTheacepReTiddorop 't B2 i gani sheisimpragenemelor is a
dubakeshy the hBEe FOIMQRILE 0Ny AfpLlsabed3e MWN@LEHA thene
conplex is a 5 duplex and t%e het eropol yneric probe
hesguenreEynes isotinlidtlo e enRRtiRY dBIOHABPYE Ragegépteraction

oFegyenses N chorR! aggtieRass i MAAGHhEQPa cOloP¥nd the
Wat son-Crick conpl enentary base interaction and the

REEEPBPBINATEF] BrPPOLE WegGente Hayajaphl Pelargiparallel to

taBt hpes addAlynkei ctherfaet gegpolyderi c target sequence.
10 75. The conposition of claim 73, wherein one of the

probe and the target is single-stranded, the other of
t he probe Tarkdcotbes ttdagebri 1double- sheadndednandcrt e probe

co ex is atriplex. 15 76. The conposition of claim
S8R Fertiar he R tFERied 0 ot CBRAE 4 Ehpngrote And
thenpesgdti ars abubl@idnréhdevher@ithe kemphet eropoky eI é€.
probe sequence and the heteropolyneric target 20
sequence have parallel directionality, and the

het eriépol ynrer comyps0ibrd oseqientein §5honderk iro thkecomplex is
fQ%tegggghyneric target sequence by honol ogous base
i'ntefaction. 78. The conposition of claim75, wherein
the 25 heteropol yneric probe sequence and the

het er,gpol yier Esmgﬁgdi ; bn SEAUENGE -Rave, paragl el

directionality, e heteropolynmeric probe
hesguepelyrisy isondele trqusacheted el Pateierdlamgetic target

seEUERRE ena\k%y p\é\éFa?P@I qiirglét §91@ﬂ i%n%ﬂ?ytpé%%teropolymeri c
interaction. 30 79. The conposition of claim75,
HM@@?GF?ﬂqufF ttgebonded to the heteropolymeric target sequence

by homologous base interaction.

78. The composition of claim 75, wherein the
heteropolymeric probe sequence and the heteropolymeric target
sequence have parallel directionality, and the heteropolymeric
probe sequence is bonded to the heteropolymeric target segquence

by Watson-Crick complementary base interaction.

79. The composition of claim 75, wherein: (a) the
heteropolymeric probe sequence and the heteropolymeric target
sequence have parallel directionality; (b) the target includes a
first strand containing the heteropolymeric target sequence and
a second strand containing a second heteropolymeric target

sequence complementary and antiparallel to the first
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het er opol yneri c probe sequence and the heteropol yneric
target sequence have parallel directionality; (b) the
target includes a first strand containing the
het er opol yneric target sequence and a second strand
contai ning a second heteropol yneric target 35 sequdh&D WISE
conpl ementary and antiparallel to the first 83 LLOYD

E_h teropol c.larget  sec and
rhé?éogngﬁﬁnﬁp 5¥p?o c%q%‘enée I's b nae% éﬁ 9§Olymerlc
Hretoer opaolsgmer iic bandget u;thennemedppoh@metogouﬁrgbaseequence
' ' t 0 L uence_i.s
A R R p o R St TR
&%ﬁwﬁatsohﬁ(DQHﬂedcbﬂptkﬁn§ﬁEan9 Mﬂﬁﬁ;qpnﬂemani¢(nar98©.sequence
b@%}aQQQ}?o@f ko%ofr{% %Léﬂt@ 5ba¥\é1 er}atc Eon. .
heteropolynerlc pr obe sequence and the et eropol yneric
target sequence have antiparallel directionality, and
the 13 het@{opahyoeliGPLebe: SafuRNCELES. honded to the
heteropolynerlc target sequence by honblogous base
Heteapaet Yot L B Proyhesepiepesi endrtlst hetarapyhmeshier eprget

dRenbet BIQPQIYABE S RIORE rsAUSNOS t%ndalti@ethe
het er opol yneric target 15 sequence have anti parall el

ftﬁtﬁéePPbﬂ%ﬂﬁﬂtCypraﬁﬂ %%%ﬁe%@ﬁmw ite propetssquehgeeric

dagBendegudiz<t B heheropelsyBBEé Cindanhget .sequence by
Wat son-Crick conpl enentary base interaction. 82. The

conposition of claim75, wherein: (a) the 20

het ersapol ymer icemps ©be sequenceimnd,t hee heterepol ymeric
tar uence have antiparallel directionality; (b)

o PBP GRS EF BHSs SHAFEL 268 1 TESAE APl Tife tardet

sl&@;h@h@QOIhmraIn@lbangIel seguentenandya segondt strand
contain a secon d heteropoggneric tar?et sequence

NESTHPR e‘arlrl;F Qﬁa antTPEPaRI &F KPR tPi it hegeropolymeric
tretget opedyarere oyt Ga gein-Sequencenp lamdnteyytihese interaction.
het eropol ymeric probe sequence is bonded to the

het er opol yneric target sequence by honol ogous base

i nt erf&ct i dhheandmphel hietreordpol yirerisc phebeinsse@uenbe is

d
fiofel el RESOIC MELELEPRLITH 58008 ARMETER e
SHeECB6APOBI Y icow 1pf rel i limdZ e ciwharadiis vt héb pridise tamdet

Hﬁggﬁgggiiﬂﬁﬁﬁ g@PQﬁ&<§%&%Q9§QgQﬂ% %@%e?&&ﬁqﬁérlé @arget
;lquencg and a second strand containing a second heteropolymeric

target sequence complementary and antiparallel to the first
heteropolymeric target sequence; and (c) the heteropolymeric
probe sequence is bonded to the heteropolymeric target sequence
by homologous base interaction and the heteropolymeric probe
sequence is bonded to the second heteropolymeric target sequence

by Watson-Crick complementary base interaction.

83. The composition of claim 73, wherein the probe and

the target are double stranded and the complex is a quadruplex.

84 . The composition of claim 83, wherein the complex is

free of PNA.
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84. The conposition of claim 83, wherein the conpl ex
is 35 free of PNA. 84 LLOYD WSE 85. The conposition
of claim 83, wherein the heteropol ymeric probe
sequence and the heteropolyneric target sequence have
parallel directionality, and the heteropolyneric 5 |LOYDWISE
probe sequence is bonded to the heteropol yneric target
sequence by honol ogous base interaction. 86. The
conposition of claim83, wherein the heteropolyneric
probéﬁéquQWEéoandSihhﬁh@ﬁepb@bhyﬁhrMbet@i@eﬂw 10
ﬁg%%%%BG§ *@?ﬁ% B@Eﬁglgqugncgcghgr¥ﬂ SQ€ f}ﬁ%rlc target
het er op oY meri c probe Sequence |s 5e
E'r?éluéf‘éﬁolll?‘fﬁsrﬂaéatlé?be#lrsaédf&éﬁééltbby a\V\aIt sba-Geglepolymeric
MRl 8 @éﬁgé/1Qa§@naéﬁ‘%ﬁaQEboﬂeténgdlgﬁe998p55¥d€toge8uence

claim8 wherein: (a) the 15 heteropol yneric probe

Ry JIBALRIRNT Dase RRERFIPGIOPreric target sequence have
parallel directionality; (b) the probe includes a
first probe strand contalnln% t he heteropol yneric

pr obe® &equdifc £°maAH Bl e CdnalpibEE stPaAYI T driteai ni ng a

r&&%@ﬁgobﬁﬁ@ﬂ'ﬂp@)'ﬂéﬁgré@quewc@bﬁn§e@@%@e@@?@iﬁ{@rﬁkaﬁ(rget
and antlgarallel to.the first 20 heterog meri ¢ probe
EE T8RN PR L hr Yt S AEPBLEYY a o be Q%ﬁ%ﬁ?POlYmerlc
sddbande goat &d ﬁbngohﬂéﬁlﬁﬂiQh@pﬂé@@&ﬁﬁdlyhafg@ttéﬁﬁéﬁeﬁéﬁuence
a_se qitar t strand contalnln a second

St

kﬁ&%@?SB%I €Om ?Tﬁﬂt%§€qﬁéﬁ%e“36ﬁﬁléﬁﬁﬂtary and
antiparallel to the first heteropolyneric target

d th het ol 25
sequence 1B bGRAER® g The harerbuoy ABFTELT ar gt e
mﬁa$uepoéym¢nﬂdw@mobegsmgudmmeean@tmheﬂmatemopmrymdnac target
ﬁﬁﬁ%hggoﬁgv I%a?ﬁgpedvxﬁgggggf%%fgggs gﬂallxﬂPoqgggudes a

_ e second ero Mer 1 C séquence
Mas$oRr ¢ ok Toorp Feneritrang baseh¢¢ﬂ39paéVm©nlcEﬁlogs sequence

e LCQBPOSH tp!r%'%eogtf$r?d rgo%%alyl\@r%? réec()ﬁ}l ttugr_eeropol merlc

het er opol ynmeri c probe sequence and the heteropol
REAOGe B ISRR tfe IfOBPhaven trarvallng| agli Feaqrildadl 1@ ythe( tf)Lrﬁhe

H&H@Q%pb@?ﬁé¥¥%5p§ob£|§éﬁuéﬁ3@be é;réﬂgjt%9859|fHéﬂld%Qea first
het er opol yneri ¢ probe sequence and a sécond probe

%%rrgﬁﬁdsewdau%nﬁ@lal%@é&ém hREEBPRPOIMPHEF] Ba BB tpsehEence and
agg«,%@n@etgm erRRLar Yorid naRl i P I8l nt et} Fhkst ¢

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 1is optionally bonded to the second heteropolymeric

target sequence by Watson-Crick complementary base interaction.

88. The composition of claim 83, wherein: (a) the
heteropolymeric probe sequence and the heteropolymeric target
sequence have parallel directionality; (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
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LLOYD W SE heteropol yneric probe sequence; (c) the
target includes a first target strand containing the
het er opol ynmeri c target sequence and a second target
strand contai ning a second heteropolyneric target O¥D WISE
sequence conpl enentary and antiparallel to the fir§+ %
het eropol yneric target sequence; and (d) the
I rd 0 en i.S..b t :
e arpaliTor £ ehr ger eadence By VAt don. GigRes = firse
GoslereMntt yFopasening ehgchrbarennd vimggic target sequence and

AW%te%egeow%a%ti GrPEARE-RAUENEE 4 SsRLLoRatl . handed;to

the secon heteroPonneric target sequence by

YT 0§ DU s € OTDL $PRTERE Yt PBA. 2r80LPaTRe lebnjposinei 6hr of

Helt2irBp 8 Bymdiel @hRge{ Bedi@cehel g4 ORg Y,nglii&tepﬁro%QQymeric
sequence and the %eteropol meric target sequence have
BIRPeparareEie disr BeRfhaa e 1Yeimme lprebec IS H9sE| aegdence

By fatsbnpcohe sbhaneh&anirgl BaHg e Aetesopaly ki C
1%répbe sequence and a second probe strand contalnlng a

EGRBC L R Er 0 PP et § SHCEhES SRRfUEHES L ¥ opnteiPak e
stdnanhépaf@ldighetoc theyehi EsfudreiegpabdeBsdsusPhabe
.se%uence; (c) the target includes a first target
(ARG LGNt ai ni ng the heteropol yneric 20 tar get
sequence and a second target strand containing a
seco het.er opol yneri c target. sequence conpl erent ary
and g%?ipi@?ﬁf Ppgf%F¥ﬂb°?i?g?“ﬁgg%r8§8f§ﬁﬁrﬁéjtéﬁaet
seguenceymanad pddbt hesqurelcer opol yiee hiet e pohE &eqdenELget
I S nded to the heteraopal.yneric .t.arget, sequence. by
é%%%ﬁgadﬁgf ggélPﬁf%fg% Fﬁ%eEE%P?ﬂﬁ;%§5 ﬁ%fqubgFﬁﬁﬁric
ipradbdes eguisince psobpt s torraldl yoboaideichat oht higet ssepoigmeric

r I ri_c tar S e.b tson-Crick

O B 2 PP EBe s e e i e
heltairaP8Bymether eirabe (sHaushee30ohtarcopely nerd arpripbeallel to
SRAYENCE }%&%%Q@l?ﬁéﬂ@%@o&@‘a%%@% g€t c S@Aﬂéiet%]%ggleave

antiparallel directionality; the probe includes a
MLgfeprdblel itr AAdIerttdiandngoR el rHage £ bp o §firsope Lymeric

HIreke §§%§{§'{&e adfds asétﬁﬁ@i”@a?&é)pest%aﬁéngoﬁ%rﬁin%i 89s&cond
second et eropol yneri c probe  sequence conpl enentary

NG TARP T RREIA SRIERE I ARECE| PP IrEeaapbI JifbrEnE ippobklel
tSequeneeis Qetbhepbaytati c 86r§dOEIMESE:; 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 the
second heteropolymeric target sequence by Watson-Crick

complementary base interaction.

90. The composition of claim 83, 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 containing a second
heteropolymeric probe sequence complementary and antiparallel to

the first heteropolymeric probe sequence; (c) the target
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includes a first target strand containing the

het eropol yneric target sequence and a second target

strand containing a second heteropolyneric target

sequence conplenentary and antiparallel to the first

het eropol ymeric target sequence; and (d) the 5 LLOYDWISE
het er opol yneri c probe sequence is bonded to the

1%%&@589(% yfﬁrsltctaL%tgesttriggug%@alhﬁ ¥\a£§gnneQ’er%§olymerlc
conpl enentary base interaction

UEYeE opedyaTEE énprabecvaduéenatest stapnionattainfioadeds¢ond

%Q%réﬁ@%ﬂg %598&! sl@fueﬁcgaé&g;le%@ggﬁpyearw antiparallel
honol o?ous base interaction e conposit tPon

t6f tEPat i 73 NeRREPRY HHd CpEabeet Gedupnes’ aand riey the

Ht Q¥ B0 Pfmd N b?BB@tseé%%ncghgsQﬂHHH@%'EboﬁhéﬁhégeQBbe§heric

wherein the probe 15 occupies a major groove of
REA§EL SCDENCPhBY cHHPTEI TCrd A% oF O ATRNPSL Y itResree ilA tpAg@Ei on

@l the ndIahe ol pher acty ibkhs %F%ﬁ%éOfstﬁEhédei@d§OQéed to
t he target S|nultaneously 20 94 he conposi tion of

LraPRFeR RtSrePAl RdS SRrope sgsugheei by dramalogpep base
iasescofoboth strands of the target sinultaneously.

25 95. The conposition of claim73, wherein a backbone
of the probe conprises deoxyri bose phosphate. 96. The

conp@aLtiameoEoﬁbé&jniB& omhergﬂﬂ1w3,baﬁgbgnetmk pkBise
robe i s_unchar artl negatively charged, or

uBégft?\ﬁﬁqfrcaé?%f of, ? T'%F?: osition of claim

73, wherein at |least one base in the probe is a

radi cal cation. LOYD S 9 The col itio
cIa|%?73 %%ﬁng?%O??1lﬂEr8%v f%?? Her Egﬁﬁ?ﬂgéglaPr? Ast
cgrrept es m nedjobl ockovy Hfgent edfeat.ive to hinder

di gestion of the probe. 5 99. The conposition of claim

73, wherein said conposition further conprises at
| east?3ene Wiendpmge pricieot ef . c1OMn 7Phewbonpositkisen of the

ﬂyoﬁgnlﬁ%%réglngkﬂ Eggé% %% bggﬁtstrands of the target

simultaneously.

94. The composition of claim 83, wherein bases of the
probe interact with bases of both strands of the target

simultaneously.

95. The composition of claim 73, wherein a backbone of

the probe comprises deoxyribose phosphate.
96. The composition of claim 73, wherein a backbone of
the probe is uncharged, partially negatively charged, or

positively charged.

97. The composition of claim 73, wherein at least one

base in the probe is a radical cation.
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one binding pronoter is a condensing agent or a
decondensing 10 agent. 101. The conposition of claim

99, wherein said at | east one binding pronoter is a
menber selected fromthe group consisting of YOY&&YDWISE
TOTO- 1, YOYO- 3, TOTO-3, POPO-1, BOBO I, 15 POPO 3,

BCBOS LOLO 1, JQ]OI cyani ne diners, YOPROI, TO

oo LB ey 18 TR e S T P EED Hcppene

ﬁ;grahepecmmmrss;ateldrasch wne beomidd, bé_bbkijmgjmgent effective
BORRALIP 4o SLBLALUBAORRALRY -2, et hi dium
erivatives. acridihe rirdine orange, acridine
deri vati ves, 20 ethidium acridine heterodiner,
et hi djgum ngpoazi de rQpis . i d S Y
Geen 1, SYBR éygss“gﬁo gg‘]ﬁl,rh O%T@%(heg Ves S%X? corffiion
@Iéﬁieﬁog@mrﬂ@ﬁﬁciﬂh Ea%@neThen@Urqo@gpmpbw of claim
99, wherein a concentration 25 of the at |east one
bi nding pronoter is provided to favor one binding
st ructiire Bfe cRBPEeDHpIEX cdvetabt ey pbsse bt ediidndindeast

SHel BEhYLBS }:Qfom'blﬂgrcpm @6nddR3ing @gewrppsa tae%n%nsmg
claim 73, further conprising at ~ 30 | east one free

- 3588¢ - nucl eotide, nucl eoside, cationic polypeptide,

nmonoval ent cation or transition netal cation bonded
to the probe or adapted to bond to the probe and/or
t he tlé)rlgetThelﬁz@mp%JethﬁésF%?Hﬁ o vrareiv3aighetelspst

drie bphabey iromdBe het eropRhyaer wle%\d/édbeesl@dtﬁeo gtreap
het erggol ymerl c tar gft 88 LLOYD W SE sequenc

HWorroP Ol SO ht eFE&iton YORAE 1 r?@TPane%OH% 1 Y Bogo-1,
rhpol-ex . BAM5-3, Thernoonpasiftoi- cnn Ofarclrai ﬂﬂlﬁgrs)/\lhﬁf—@RO t hero-

robe | dupl ex d at | east one_strand ofte
%}0539 %@“%Oc_%ar éga?Ro%;r 2P Ry e dat VeI v Harfgedt or FO-PRO-
JostPRety, dltarged], and-ARoel, t aygeine sosomgte- &ttlhaﬁdﬁd
ﬁybmqggblg#ﬁ¥d&%%dﬁgm%%} Iheeghfg¥ﬁ% %I%quﬁ Clalg% Tdium

wherern t obe i Ses @ nenper_se ecte rom
deya vgE ovgs ,ccmgllslttnﬂg aﬁrldcmermrdfre;reap@mrmirmgemrsvat1ves,

UG G- é@fl%l%'feeﬂgwgoﬁql%@t SprnfWig meaéséazp&é YIRLASESum

transcription factors, cross g agents
jostidecaf Bt Ordvesmi AYBR g?rr@@vlelbl PR §1yephot>©<actqr\¢@n, SYTOX

éﬁgéngﬁd 7-aminoactinomycin D.

102. The composition of claim 99, 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.

103. The composition of claim 73, further comprising at
least one free base, nucleotide, nucleoside, cationic
polypeptide, monovalent cation or transition metal cation bonded

to the probe or adapted to bond to the probe and/or the target.

104. The composition of claim 73, wherein the probe is

heteropolymeric PNA bonded to the heteropolymeric target

88



10

15

20

25

30

| abel s, dupl ex binding agents, triplex binding agents,
15 quadrupl ex bindi ng agents, nultineric binding
agents, proteins, peptides, reconbi nases, spacers and
i nkers. 107. The conposition of claim73, wherein the
probe is provided as a product of transcription, LLOYD WISE
expression or digestion 20 in a cell or an organism

08. The ¢ osition .of claim73,. wherein_the probe.
S(]:égﬁlﬁfllc%gb 31%\;182?8??5 LAFanEFeFEVeiel 879 G Ztﬁsffgsgt torf
dpghiesl e or a cell-uptake conmponent. 25 109. The
conposition of claim73, wherein the target conprises
nucl eic acids that are nethylated, telonmeric or in an
A, Ble5.Z Thenfompatitoren 30 ¢10inm TiRe wsbapoyi tthenpobbe is a

oQ1|p§iem 313@ a\@e_tregis@ 5@%%59 tojf.s‘theg%r}gmacb%ch%} ed:rhe

corrp03|t|on Of_ clarm ereln the target (0] rrses
PR ISR OHDY €r°équehE eShar aeddPAgPsEquenrd, claayraioeed tig9
el QYD W SE 1, Sequencesand an.adi AGenL ,Gegi ng sequence,

a non-codi ng sequence or a repetitive sequence. 112.
The conposition of claim73, wherein the target 5

conpnigges ﬂHetgeﬁﬁ%EH%ﬁan DNAC 01 ; fmitz0c RRREL { Al BNAy o3 3.

The conposition of claim73, wherein the target
OIRBEFees? VISFRET FedRfEc o TRACEH T igHIoVAUEPRY B td@igds 10
cblaﬁotﬁ@ﬁaé@iﬂi@sbgé@tﬂs Ofnuehal M 3,q wWheket Ry tsﬁ%ntt@; get
conprises NRNA, hRNA, nt RNA, rRNA, tRNA or
NTRRAS®S 1 B9 L YFREARDIp IR 6RL DT LY £PRFT3ES . HESSAnking
@RAE s ASHOCd rdaed Wi & N i rt gEgete IS neerB) ebriba@kive agents,
1_pg)r iall¥ 15 transcriptionally silenced. 116. The
¢ ﬁ-ﬁ&si?'%ﬁwle%ﬁl% EShef B 1 %eRpPEsy GRS t he
qgene up Serodudathgdadyn@d] ual t e B DicAdHNgy affdritist Ypedteins,
thg. Qrobe fg&.the targpt. 20 %%7“ Ihe conposi tion of
FEPEIAT 73, TSHTEPAT A T he “C6F558i ¥10H 1*6 Sdapt ed to cause
cell apoptosis or necrosis.

107. The composition of claim 73, wherein the probe is

provided as a product of transcription, expression or digestion

in a cell or an organism.

108. The composition of claim 73, wherein the probe
comprises a vector, a transfer vehicle, a transfection vehicle

or a cell-uptake component.
109. The composition of claim 73, wherein the target
comprises nucleic acids that are methylated, telomeric or in an

A, B or Z conformation.

110. The composition of claim 73, wherein the target is

genomic DNA.

111. The composition of claim 73, wherein the target

comprises a promoter sequence, a coding sequence, a promoter
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118. The conposition of claim 73, further conprising

25 formng a transgenic organism 119. The conposition

of claim 73, wherein the probe is introduced into a
bacteriumand the bacteriumis then internalized bygypwise
the organism 30 120. The conposition of claim71,
wherein a gene associated with the transcription

/ t a d igd. |9 LOYD W SE

Al MR R BT Byl PO GRG, a7 ok gt s e
@f a rhpebrigare seubsned f ected. 122. The conp03|t|on of
claim 73, wherein heterochromatin 5 is forned. 123.

Use of a probe conprising a heteropol yneric probe
sequeice dfhengemepel deindsforl mirel el c vaekdimridicogaeget
dofpriBEs I ERALARE P AInad oGORPOSEAIRR 15 Or ripX Venting

or treating a 10 disorder in an organi sm by blndlng to

a heteropolyneric target sequence of a target in the

or ganiism whacagbesizesh bk thain the whsksﬁome}/%ﬁﬂ;&t
probe sequence i s adapted to bond to the

‘ﬁ@?@ﬁéﬁ%l?ﬂ%ﬁ1cfﬁagﬁkﬁ”ééﬁﬁéﬁééa¥d“F%?ﬁ?aa%ﬁ#blex by
Wat son- Crick conplenmentary base interaction or by
honol ggous _base 15 jnteraction, prOV|ded t hat when the

conpl’e? i % GAPPRSE WP CheClhbt e Fopyhghett chsr 6pEIet
Sefience mNENhRrRAr ahdmia,t eriihe Het, eropel yeynraA .
target sequence, the heteropolyneric probe sequence
is adapted to bond to the heteropol yneric target
sequence bymheﬂmbognuﬁxbaieclmherantMaereaﬂda@@awided

th Xx.s at the co Iex S
P2 SRl B P Ar < 21 bl T Pt
uMa@BeKMptiunqiﬂ@belDemmqu .es a mnor groove of the
target. 25 125. The use of claim 123, wherein the
probe occupies a nmjor groove of the target. 126. The
use oflég| dihem £2Bpownera ©fbasesn dfl 5t hehprebe expmtesact of

et lae9@89§ n%fduagwdsw aNRA%sPEng NE Ji396L BPrinity of the
si mul t aneousl y.
probe for the target.

117. The composition of claim 73, wherein the composition

is adapted to cause cell apoptosis or necrosis.

118. The composition of claim 73, further comprising

forming a transgenic organism.

119. The composition of claim 73, wherein the probe is
introduced into a bacterium and the bacterium is then

internalized by the organism.

120. The composition of claim 71, wherein a gene
associated with the transcription and/or the translation is

identified.
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127. The use of claim 123, wherein a backbone of the

probe conprises deoxyribose phosphate. 91 LLOYD W SE

128. The use of claim 123, wherein a backbone of the

probe is uncharged, partially negatively charged:LQD WISE

positively charged. 5 129. The use of claim 123,

wherein at | east one base in the probe is a radical

cationi 130, IBRLYSE Qf clkabm 423, V\’Q%Fé%rtah%hgﬁgpfpe of

further conprises at |east one term na

dgeRtIeri¥etisve ffectad hinder digestion of the probe.

131. The use of claim 123, wherein said conposition

further conprises at |east one binding promoter. 15

132. PRe (S€ 6PMBPEITHOT3PL Gheiei T sabarain heastopheomatin

i rdi-pnggpronoter i s a condensi ng agent or a

decondensi ng agent. 133. The use of claim 131,

wherein said at | east one binding pronoter is a nenber

sel eatzed fusemolrthg GFEHE CRAPSESIANG h3@e9$po ¥erlc probe

TOTO 1, YOYOS TOTOS POPO- 1, BOBO 1, 3, BOBO

SPIUERER 4T THEIOLE, S cimidte "HFHEHS 2VE %Cigueﬁofprfedfie

M&ﬁﬂ&&m<ﬁ%@&%&mﬁ@ﬁ%&5pﬁﬁ&&%@oBQﬂ%&hga

(f(} R(}Bi BO PRO-3, L PRO- 1, JO PRO 1, ani ne

HORGHEF st ethicdP ARt BF W J It o lfmheﬁ‘é ngeric target

ﬁdmedbamhmmlrmt 2n t&tehiodbblﬂiﬁﬁfidhétrb&éérlﬂa'ii in that the

e|rd| ne mear(:lrcl di ne_orange, eaclzglaol(%neC g‘ |vat|
T AP O ™A P R8S heteFodtne? , 2 EiHie ? gae
lm‘c@ppdohmend: dergSYT@qwéyles tcS\r&ERrrGaeenmmeﬁ‘ﬁSRwdyesm—
I OXdes and _7-. am noactino

T35t RO D G5 AR B RO Re ok o

itrh@raatldne,a@troanee@lmhmglhpnonm eroripd epr by i alethptlex and the
i.ndi S f X over ot her

P a2t L et S e EanBr o 32 Lov

NRtSECP BGFe rTife tagge @fSE@.IL@lnﬁﬁlZBhe fhﬁttehepo l:nmmcs prgbat

depshcongs f4ReRASE, UK eatide, h&léqloseﬂﬂ&lccaafa'rggkc

pol ypepti de, nonoval ent cation or transition

EAEBRS bl dEHOLeIP AR ?ﬁqﬂgénteractlon, and prov1ded that when

the complex is a triplex, the complex is free of RecA protein.

124. The use of claim 123, wherein the probe occupies a

minor groove of the target.

125. The use of claim 123, wherein the probe occupies a

major groove of the target.
126. The use of claim 125, wherein bases of the probe
interact with bases of both strands of the target

simultaneously.

127. The use of claim 123, wherein a backbone of the probe

comprises deoxyribose phosphate.
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136. The use of claim 123, wherein the probe is

het er opol yrmeri ¢ PNA bonded to the heteropol yneric

target sequence by honol ogous base interaction, @apdypwIsSE
the target is a duplex. 10 137. The use of claim 123,
wherein the probe is a duplex and at |east one strand

of tﬁ%gpqu% héeUQErEYéi d129gr$ﬂe h% an§§%ﬁﬂggé!¥f the probe
charged or positively charged, and the arget is

isi ngkheasgedndedtonrl doutsivetsve andedrges, 188. poHi¢ iuséy of
&-3,ay123, wherein the probe conprises a nenber

sel écted fromthe group consisting of chenotherapeutic
agents, nucleic acid cleaving agents, nucl eases,

p0| y@@@_s%e utséa8§cérliaq‘in! 9531‘6\9&&%% gEofec‘AétnlSin@gbase in
agents, intercal ators, mnor 20 groove binders,

PrroPsake i Ve cagedisal |1E€les, dupl ex binding agents,
triplex binding agents, quadruplex binding agents,

mul tinmeric binding agents, proteins, peptides,

r ecompi’nases, Usepatet'signd2Pi srein25hq 3grobphdugsiee bf
Drpicibd23t Weekei ind hes priehe bSodlioV dednt ast @ Rk odues
of transcription, expression or digestion in a cel
Pordan o Yauti'Sm 1480 BféPEse of claim 123, wherein the
probe conprises a 30 vector, a transfer vehicle, a
gganﬁﬁﬁgtlT ¢ %gglg E%fgimalggllwhéJeE%kgagg é%g%ggtigg

further comprises at least one binding promoter.

132. The use of claim 131, wherein said at least one

binding promoter is a condensing agent or a decondensing agent.

133. The use of claim 131, wherein said at least one
binding promoter is a member selected from the group consisting
of YOY0O-1, TOTO-1, YOYO-3, TOTO-3, POPO-1, BOBO-1, POPO-3, BOBO-
3, LOLO-1, JO0JO-1, cyanine dimers, YO-PRO-1, TO-PRO-1, YO-PRO-3,
TO-PRO-3, TO-PRO-5, PO-PRO-1, BO-PRO-1, PO-PRO-3, BO-PRO-3, LO-
PRO-1, JO-PRO-1, cyanine monomers, ethidium bremide, ethidium
homodimer-1, ethidium homodimer-2, ethidium derivatives,
acridine, acridine orange, acridine derivatives, ethidium-
acridine heterodimer, ethidium monoazide, propidium iodide, SYTO
dyes, SYBR Green 1, SYBR dyes, Pico Green, SYTOX dyes and 7-

amincactinomycin D.

134. The use of claim 131, 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.
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135. The use of claim 123, further comprising at least one
free base, nucleotide, nucleoside, cationic polypeptide,
monovalent cation or transition metal cation bonded to the probe

or adapted to bond to the probe and/or the target.

136. The use of claim 123, wherein the probe is
heteropolymeric PNA bonded to the heteropolymeric target
sequence by homologous base interaction, and the target is a

duplex.

137. The use of claim 123, 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.

138. The use of claim 123, wherein the probe comprises a
member selected from the group consisting of chemotherapeutic
agents, nucleic acid cleaving agents, nucleases, polymerases,
transcription factors, crosslinking agents, intercalators, minor
groove binders, photoactive agents, labels, duplex binding
agents, triplex binding agents, quadruplex binding agents,
multimeric binding agents, proteins, peptides, recombinases,

spacers and linkers.

139. The use of claim 123, wherein the probe is provided
as a product of transcription, expression or digestion in a cell

Or an organism.
140. The use of claim 123, wherein the probe comprises a

vector, a transfer vehicle, a transfection vehicle or a cell-

uptake component.
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