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MOLECULAR SW TCHES AND METHODS FOR THEI R USE CROSS
REFERENCE TORELATED APPLI CATION [ 0001 ] This
wappkioe@ps on clains the benefit of US Provisi oP@l/AU2007/001517
Pat ent Application No. 60/82B,451 filed 6 Cctober
2006, which is incorporated herein by reference in its
entir Eﬁﬁ—kk
[ nvenﬁ on relat e%&fggﬂ@oéytﬁﬁgﬁﬂ%@;gsn@?ho SE%IE;{SE
all ow the mani pul ation of the catalytic activity of
mul ti - compon&iROSA REFERENGETEA RENVARED ASRBICATERN Furt her,
the invention provides nethods which use these
[ OOOITﬂ)oﬁihﬁs amﬂlcamm cleinroifis bepefitrafdi® Pmmhsonlald?at@@ n”glpﬂlsatlon No.

nol e r. modul a s or obaga

0Bt e S itobe Tuoo; Whishis BEePHG! et o8 G R entirety.
iterative processes. Mire particularly, the invention
relates to conpositi onSEGHNIGALAIELR | f - assenbl y of
active and inactive multiconponent nucleic acid

[0@6?xﬂ)l hespresant Hovkation relatesng evanesiionp gl metheds dhpg allow the

Pt e FEEWCRIOR B NG gb e RGT. AldiQ R bdmptoxes.

Fuh'ﬁ@r epd [@@ﬁmmpfomdéhy&dtms wmeh ke aick® pahpevit@sr dndesethods to
of nucleic acids provi de the opportunity for a

crosite trprle@lat sensoyshirerlpmlas ciighey e didess Hwﬁi& Y g Bropagators of
r

au%gﬂag%% S {f\ggﬂeln ﬁlg%agds?aﬂb?%‘gg%tg%ﬁ%r&% _gn{seﬁlgg aé'té%ularly, the

ineention Oﬁﬂlﬁeé oo  wompesitiars abmmgatselﬁasseﬂibb' net lciile and inactive

exploit the characteristics of asse ; .
g RGP ORED RCIER] 34 FOTPIG HETET 8] G SIeh odthpositions, and
m&H&isff)f &tl on, switching, nolecular detection and °

cat al yt| c activity. Further, since DNA is robust,

stabl e and t her rmstlf)algi( ohﬁld%?ﬂéﬂﬁé i deal materi al
ani ca

for nol ecul ar engi neer of nmec or conputation

[ 4 r C

Bl BRI i AP BTHAEE, MBS AR i
antl FaR@icAk P E@BAbT Shdleic tauirde @rdwm:t theampﬁnmty fm aqﬂethora of new

hi ghly specific receptors (aptaners) élnoL@a sts
bigmdesziarats vieas amhme{hiods ) Destaiet Regleiciagyds Qfterpplated for

: tati

ORISR, RO BR-JU EVRsohe 1o i?‘?%ﬁa%a%af computation.
THee adeitiods esxploihitieh cdrhoeristias gxftDNét eelf-agambdy, gelectro- -conductivity,
T R
TRy Sl?ﬁ?xh%' 18bh,; a&ﬁﬂl@ Rhd thedhb&gble i pRvidbs 2atided) material for

provi t basi s nucl ei ¢ aci d nano-scal e
maleagtor emgtnecnn@nﬂrnﬁdlanDNﬂork@a@edtabonrﬁ@Nlaﬁsr onal

strategies.[ 0005 ] Self-replication is a process by
[ 00iokgh Single \strantrlduckiv abids] swhtas INApNd RNA, have the ability to fold

into complex three-dimensional structures that can function as highly specific receptors

(aptamers) and catalysts (ribozymes and DNAzymes). Further, the requirement for
complementarity between nucleic acid strands for hybridization forms the basis for a wide
range of techniques, which allow target detection (e.g. microarray analysis, Northern
blotting or Southern blotting), and/or target amplification (e.g. the polymerase chain
reaction). Further, hybridization provides the basis for nucleic acid nano-scale

construction and for DNA based computational strategies.
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thensel ves. I n such processes, the products of each
reaction direct the formati on of the new copies
w@ e@ploswens) of the individual from conponent PEF/AB200A001517
wi de variety of techniques have been devel oped for the
self-replication of nucleic acid sequences. [ 0006 ]
0 : I 4r ICal i QR -pf; d | &l
[ ° SR Bh ¥ i B PRGSBy QA iALaals ! ificate (copy)
thémselves. B such aogesss, thi gseductst dfowish reagtion direct the formation of the

ol i ganucl eqgti de priners, . bl e of specific . .
nof, (FFIEH JIPPHEHIS WL HOF HBIIIIGE OB AOBPORA, Poii dn veids, vetiety of
te&mscﬁﬁgﬁgbemée%ewpeﬁ% RO LM IRAERIhOF BN EBIcACR REUEIREARY

of the target (an anplicon), using the target as a

| . ' ) c
[ PET, SENDE LT 27 TRRRIn o BN popes Canee
anipdifieatiorg sec whliknoweactheamnt. Munpofithdiespethodsneqtire oligonucleotide
e W kIS R, i o
extdnBBE 6§ DA QP RIEA batyREr AR bidafedd AP copd o1 the lt'zg‘gé%' (@€ 9mplicon),

O
sequence replication and nuclelic acid sequenc _
usingphé tagdton atasphitcatopditett syathiesis, Stwh dchwignest rerdewed Schweitzer

ppr oach .a he, | i gase chain.reaction ("LCR
e R A 1 Pude Toe SiRerey hikih dvtotsR Pual ifnjacement
amigMEichEAE trb B g ASREN SepRAckbE, &ad&dpinedited idthdraial b@Plification,
products from each round to serve as tenplates to

tragibqripgiontrisliatedy amplbficatipnneli- wefsined sefuenerarepligagion and nucleic acid
Barany... 1991) . Tar,ge 1L ' .

sequin otis TRt Baest R phiolS IE b B iyt wbRbs Yoy g the ligwse
chei®adadtion [(EBERY CUsean gfA¢iniligasd foringdify dicleio @sidi tasets. The reaction

However, despjte their power, each has inherent
degerdsonhe sepasity vhiby getion prodiste fropeeach gownd tgsgivaias templates to

: . LF. I r p rase, reverse
aifE e Sncbl bR of [ AR B P o of
ei nz L.ncr e j n t .

[ B02 gertr Sl APRRAPE EARAPCaER IS o Hpfiien Hidely used
in késesrch @nd/al i dligidabaiggndssics. Pldvesver depitt alicdtpdvesheich &bs inherent

.chal | enges_i nc] ude, contam nation by replicaons, (target
digpdprntessis ey sbhresudyithrsse o asetrgrazyaetiierty N palygierase, RNA

tive &i ; d aig N
R oL o P GG SRl RSPl o
intragdeg tleucminpeiyeahdyost af egent mompfotientand deatdsenthe[shelf life of

.0008 ] .A wid ety of. nycl ei i | ecyl i th .
K P AL BEoHS QU Fasosiaferdeproah plletes et ssubintifiation by
replitohl f{talrg%%t)an?ﬁicw@[) FomNAvIBOZ YERSoks léaeﬂgyt@;egliae PEGiNe signal,

I n nature but can'be engineered to specifical _ .
andfer bgek greursing gmed ¢ifised byt rephetioRNA psﬂmwawe@c@srémle@fdlmem or

ooy R B kB BB el oprrent of ey mor e

GRS ol B R TR
hat€ B¥LUBEh VBl if IR 281180 BELAKRNA enzymes (“ribozymes”) occur in nature
but can be engineered to specifically recognize and modify a target RNA substrate
(Haseloff and Gerlach, 1988). In vitro evolution techniques have facilitated the discovery
and development of many more catalytic nucleic acids, including deoxyribonucleic acids
often referred to as “DNA enzymes” or “DNAzymes” (reviewed Emilsson and Breaker,
2002). In vitro evolved DNAzymes and/or ribozymes have been discovered which have

the capacity to catalyse a broad range of reactions including cleavage of nucleic acids



2002). In vitro evolved DNAzynes and/or ribozynmes have
been di scovered which have the capacity to catal yse a
whemad4aahge of reactions including cleavage oPCTATR@®T7/001517
acids(Carm et al, 1996; Rail3lard and Joyce, 1996;
Breaker, 1997; Santoro and Joyce, 1998), ligation of

(BB 5,300 PR 08 0l 185, Sl 1099

ligationedfi muclaé acaisb@nenardoamd Bmmiﬂc (TPafaBawr et ah) 2004), porphyrin

g T80 n EIEERR of 59y cirbEp g (Tarasow et al,
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1999 te's@%éﬁds( Xé@ﬁae@f‘&*z flbb fﬁﬁﬁdé\@dﬁﬁ gﬁ@fﬁ;e and Szostak, 1996).
characteri zed I ch speC|f|c 'y cleave distinct

[(@bi@ék @agﬁﬁﬁuﬁq%ﬂ%f Lt rﬁ%%gs' :ﬁ%{; %1? \ﬁ@}a%f%ﬁzed which

e pal ring yhes “ar e’ capa
specifiogily cldsid d{sBneadelciandidJeyaemced 984r, hfiaidizing VaenWatson Crick

big %glglyﬁéi%}%%r%e am%{qm%f @éagg{geelé%? Mrg% andfoyee, 1994;
Sﬁl@(qo HlJ%gaa 1§9’§5)83 @%ﬂ b |159r9g @ecﬁf&(c%bc;lz%%@ are also

arget seqgquences. cata y Ic cl eavage
abiiea try ch:av;d boih &Nmamzlyffwd. Gertiehe mwatmerNAe(lemé noé Joyce,

l%%g _;_ rg ealtlern%éslz_lo_ %aée_ld_l %}(_tw E}%Evage 2221‘?_&11%’3}%516%2%5(? enZymes is
d@%@d&@ ofl tRY @rel@ﬂ&eand]c%ﬂgenn@ﬁ&’{\@f Qtvafint %@ 3dns fucA@EBaF*, Sr*,

P X gg '8, ¥nfs are capabl e of

Mgl e & nd‘hnuc@(m,d\/fam ansub@d bt eSantors ped Joyce, KRIR; Brown ez al.,

2(ﬂ)ggsphodlester bonds to create reaction products which
-cyclic phosphate and 5' - hydroxyl groups

X « 7..reviewed Eml sso nd. . .
[0k elte 30630 i wisat i DHATSEER e sOBYTE ST ERIAEBugleic acid
su‘%‘t‘rﬁ& Qcasﬁ’oeél!ﬁg HEA phosphodieer béndahe SRR Radiida products which have
ydroxyl products 'include the "7Z81" and_ "7Z48

2’ I, |3g~&§@1gc ebespbate @B} -hyc[ro;gd 1gr9u@s angqra | am;iai@qog,t 1997, reviewed

S Bl G RGN AT Wi e

ligdt) 2% S3-cyae phdsphhtarand ashydxskylumbdtﬁc% indude thelfY1Z3’eand “7248”
domai ns. These nucl eic acid enzynes have a conserved
ligagealPyior.208%hei n- (catal ytic core) flanked by t wo
non- conserved substrat e-bi ndi ng domains ("arns"),
[ @Hildh Seyewmil fcat@wcympl@wgmsmc ngrihe hpgingehepd ribpgyme, the 10:23

u§’ %? r[ﬁﬁg g}lx\g S agd ttﬁ :Caltn I “%Zﬁg’l’ ﬂg%@f %E@e sﬁ"h‘ril basic structures

unc ue urnover nzymnmes

wih lerdoynaigs Tﬁt@e Qﬁﬂalelaici,d drzyhes bgvy Seomm&ed catalytic domain
ecul e, nanely the substrate which it _can th

ol
(cetaiyawprea é1ap1§e41wwcynm{ cqpearved s@ﬁgpsbwden&%mén%( BRgy which
t er t
soPBERPRRoBRPNnd RS AR B e Aol B HRELIER dofi naymes
caat fuattionl 89 Gne Eiﬁrlnlelauhmloed:r @izymi§ 9.=:hch Za:l:mm&)msllydlastthcabapacuy to

reéq?g%%sr?é)%re Lrlr%olgéulg lnameg/ theé su%strgtg rW | it can thel)l cataeyﬁcalgf mgdlfy

[0012] Catalytic nucleic acids have been shown to tolerate only certain modifications
in the area that forms the catalytic core (Perreault et al., 1990; Perreault et al., 1991;
Zaborowska et al., 2002; Cruz et al., 2004; Silverman, 2004)). Depending on the
stringency of the reaction conditions, some degree of mismatch may be tolerated within
the substrate arms. However, the requirement for Watson Crick base pairing is

sufficiently strict so as to have enabled the development of protocols that use catalytic
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stringency of the reaction conditions, sone degree of

m smatch nmay be tolerated within the substrate arns.
woewe09s t he requi rement for Watson Crick baseCpaieiomgo1s17

is sufficiently strict so as4to have enabl ed the

devel opnent of protocols that use catal yticnucleic

Lo e Ccor i . .
ATl L SR AP A0 PR LBRLY Caos ot .
2q00pOW® 99/50M52amer s" are DNA, RNA or peptide sequences
that have the ability to recognize one or nore |igands
[ 00181 grgaimat? iad DNANRNRER pdpeidé be@ieacdsothah lave Hhdability to
| evel 5 structure, for exanple, a 3-D bjnding domain .
reppensCHet or IBRyligApda Hithserprh AT BesndesRsPAISHY idue e thedr high level
sth@furd NRY rex&%B%:'at L5} g)iﬁ)di%? dbfhald gla%ggket.' Nﬁh%ﬁ@%nérg "have been
exanpl €, nucrerc acids, otelns, prrons, s

evolgd i ©iteofop teittapadtydb Gindetotligardspinghudirpnfor example, nucleic acids,
"Apt azynes" have sequences conprised of both ag&aner ,
prafeense REiansy small Aigaee compPYIds eI T PIZEBS Te sABpZymes” have

se@%ﬁ{%@n}éﬁs@h B8 Hharfier aitnﬁgﬁﬁl i rﬁl@ﬁi@&ﬁ%ﬁﬁ&g YG65zymes or

tion chandge in apt azyne
DNdtziymas)e sBiadimighudzy ligandr to BhAzptamer {nd0Gt4 onfamuhdioarctiange in the

ol | eagues (2003 evel ope signal anplification
a ’I‘Zryg’cee‘gg}af ﬁé]tvafﬁ)éal QEYP ﬁ@ﬂh@rzge% es ({Tgr get - assi st ed
sel f cl eavage (TASC) probes), which Qgrgaiai ned, myl tiple
[ Ui nande i goliepsiiss 208 gtaveloperd pnijenad quaidication strategy that

o, T, O A e QM. s

miKipde/domkting ¢omstitatingfa tprget sinsing segmerse, a CHEATAGCIpnabasd a dual

re c I and expensi,v | ecul.es ' nust _he
1B A A BB Rasts R B g P 2sBHE o il this method
aviRURR DRV er 'iRhel @Azyh&, 4R EAI@hrbesnie! Edrfipl€i fhd expensive
targets, and other analytes with colourinmetric
mplegelesiwhich Bhush be Pustors mage for epologew MrgRi n et al, 1996,
and Liu and Lu, 2004). The strategy uses nanoscopic
[ @uilsd pSeverat lgemups dgye depuirtetl thé idetoctionl efmiclids aci@Qaigets, and other

| d ticles can then aggr egat e .ne addj t| .
ey Wb polgp e setue doertn o ako oy Mirin 2 PP and Liv
arOL@WOOkY. Rk s@kebP uldsURnbd¥bpikigdl®parfidles hEE&) withioligamleotides.

Lu (2004) extended this strategy by incorporating a )
TIBngold perticleb stk thew benggregtied by hegiddiionlof gohnegiaseisencleotide”,

50 e BEPLL e DAY L0 o e s 00

exdténdedl iy straeEy bbyleinterpbeding TheDNNGyme usiddirhiee into the bridging
approach to 25 detect. lead using a |l ead sensitive,

olpgqnpgiaetiden sitphithat getieation o difodNAGY IS Ieiyltai dpavags Hispersal of the

r [ ficati

oSSR B TPL RSk 8L RLGERRRLE R oo i

daedt leadheing yrtegeseadibry NN Asyprepachto detebi adesodias gedtg an aptazyme.
anplification (e.g. PCR), with DNAzyne replication.

[ 00 |IDNSRYF Sxadblics Bf amplifentiofiRhichd@dwhchhusk Ratalytic nucleic acids,

are known in the art. The zymogene/DzyNA approach combines target amplification

(e.g. PCR), with DNAzyme replication. The DNAzymes, which are co-amplified with the

target, cleave one or more universal reporter substrate (s) permitting generic detection of
one or more targets (US 6,140,055; US 6,201,113; US 6365724; WO 99/45146, Todd et
al., 2000). Strategies for amplification cascades have been devised which use catalytic
nucleic acids, instead of protein enzymes to mediate amplification. In another approach, a

signal amplification cascade used two inactive, circularized 10:23 DNAzymes which



10

15

20

25

30

target, cleave one or nore universal reporter
substrate (s) permtting generic detection of so one
W@ero0s04®93 ar get s (US 6, 140, 055; US 6, 201, 113; RISI/AU2007/001517
6365724; WD 99/45146, Todd et5al, 2000). Strategies
for anplification cascades have been devi sed which use
I
Wt @Aggﬁfe oﬂ#ﬁ#rﬁ gt Ak %fqeﬁ *bgf]c‘(r;?sﬁgcg&fgagé %‘sﬁ%ﬂg it ﬁ}égﬁ%ﬁﬁ& Paul

axairﬂid)ycfel (@904)odesexalssdaﬂ eepisetibit vaxcadeanikcdved B mﬂioaymé adth ligase
10: 23 DNAzynes whi_chwere caﬂable of_activating e
Y{é@zxné%

AHYY hbtylscrﬁecg@ncil P BB RNA w&almgaphgwuclewdes to
u 2 ) 0 d

et e T L

oligramtieotidesatof farmt a mebo fiystraitozgat e thuk weigghithgcontsicatiog cascade,

| i gonucl eotides to r second ri, b nme. The second
Wik RS R Somiggtaiot (R Tasirer SRl SOREHRG no
ol i7gﬁnucleot|des to forma new first ribozyne,

[ 09575l eNuplgicaacid spscadas; ve isse sqpsiderad dor brraw@c@fsblﬁ@ﬁhnologwal
SRERNEP Loy B, 9, SAROUY BB o Ol i
acdls forodisea mlhawomalbyaﬁamﬂltmglsmgml aephi§catadnl Yataiytic nuclelc acids

a.%dA nogaf | &gacggggganﬁgudsgql chaﬁlgg 1%%%5%%@12@&8@ d%rgggs%cs for example,
with&! et abilangr §6Iﬁﬁﬁﬁtlc§i'%dl¥él§ 3hd PomSibAhY b dﬁéineféﬁﬁk &ifCnano-scale
aci ds and/or cascade reactions can be use
deypesisiand sivipises otthedr map herustiday thesapeotics. f or exanpl e,
within the field of conputation analysis and

[ 0018 Pevices thenginreavérh thfainatian drasie aheefdi}mwhtzﬁano&rw, acoordmg to

.tches which be used in therapeytics
i JEGSRER, 2 AL AP aiAn Ao PREFTBATY 61%@@ Tl Svhich was

cdp@BE SN SSIVRL, cRGARIINAD piBldns WAl [RVALASEIHRE prétef enzymes (a

call ed automata.” A progr ammbl e finite autonaton,
reghictihn wadonsiglsassl andof hmb)/andgdmzbtmmaaﬂmbmm @thmnset al, 2001).

THE SRR HEE s aegRes S he BTR Cadef Mt i oo iopu

ad BaNRARAN afd pedgraxﬁﬁ@d)by S816ctRmZ ¥R %ﬁ?%ﬁnﬂé DN@ software The
"hardwar e" and the DNA encodes the ' t war e"

aytpipatonantpesesonigt & easeadsr @§r0é¢m‘é%ﬁ, bhyybsisizagion oandoﬂlg@mrél cycles,
r| 8 v
p@ggég d% e%tal%\ﬁ;gh%@@é %gg&gfﬁglﬂ a?%agcfff ggiﬁal dtfte And thus
ﬂeynh@amnpnﬂdﬂmhng a detectable out put nol ecul e t hat
encodes  the automaton's final state and thus the
[ 6Ot Binkisle amoleREMt-beald HHOEAnIm Bl P oenidre C WiAEh SERl ®iological
progranmmabl e computers, which use blologlcal nol ecul es
maleciilepas TRt Alagnandobielagiialls|actvegolegsleas @utnuéss cquld be used to
0 h
01?%% :%ggt?m(s: gﬁrtjl!rhgllgﬁ?éf %Sg‘rrrél ofGrﬁ?l%%%a r%éeggg’s(@%%%r%sog et %]f 2004). As
p@bf of G&fdept ?szﬁngénemﬁorc etln&ileclﬁvelo[)ed/ latlﬁ@rx]noB&ﬁEam $Oﬂ1p&tbe|r that was
al deve oped a,. big cul ar conmputer that was capabl e
BALIE; 9F (R asasyiing fhﬁgapbé‘B@WSrﬂ,fespéﬁl fig Jagssengsr @é&é&g@@s and (i)

1%&@@ leastyth &ihgld stranded DNA anti-sense molecule capable of affecting

gene expression. Another molecular automaton, which used a network of DNAzymes to

create molecular-scale logic gates, was programmed to play “tic-tac-toe” (Stojanovic and
Stefanovic , 2003). Recently, a binary DNAzyme with ligase activity was engineered to
recognize and hybridize (“read”) to one sequence, and to ligate (“write”) a separate,

distinct sequence, which in turn could be amplified by PCR (Tabor et al, 2006).
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respondi ng by rel easing a single stranded DNA
anti-sense nol ecul e capable of affecting gene
wez@ses®ddNn. Anot her nol ecul ar aut omat on, whi cPCT/IaB2008/001517
networ k of DNAzynes to create nol ecul ar-scale |ogic
gates, was programmed to play "tic-tac-toe"
j ' t nQV| : 20 ty [N
R0 oy i IR R yasicR Rl R Htjody OBl broad
appdicatimisz Boraexhnimlbr & dimzgle (DN Aadg gate ooddseguiatece]easndf insulin
to ligate ("wite") a separate I stinc equence,
basRil oA % 491 woeaip@meﬁgﬁﬁ{ fignaly ?pr@@ﬁ?, plogd sygar and low
1%006h. (cH0ZRdl Eﬁ@gﬂ@{i% 2T CORPUSRBLIRD in di i
giﬁ%@rfgces with bio og&mggn?ﬁ verbroagsaggﬁgégtPgﬁ?@nng few
fusotionakiympdrenucdeis i avplsehddNgrolvinlgd @ spaice afoteloth, rsegiulaataptamers and
rel ease .af insulin based on a conbinati.o f
YT B i pihia e Sivespral Sormimen iy AR il fhg dgiglopment of
cobnleAY f6H 4GARRR -t mABGIE fapiihén. 2001) . Toget her,
the progress in discovering new functionality for

[ 66181181 SevRfdl gﬁrog‘%%sp Qv %%Qr 3s88"h .6§)é1’£tet géﬂoﬁeviéééc Bn@Sautomata
aptaners and catal ytic nuclelic acids, and new

instudingt (Urlgbridzapanprocessed) whichahtlode biapcld ehadh apgrtivn,afihibition of
onponent,s. for new nano-scal e nol ecul ar, "nachi nes"

SRS :

OILRFBYSHR FBRISHERE, Sandselh SHR o SRS @nngﬁon, for
RS BMirfidS frmd ok QIRtAeavisd USthP%h Céotridodr bAlRALILAR and (iii)
_processes, which include branch chain m gration,
indp¢iioni of oyenbirmiation | eliaggasi suchbes wewtion oarpledrentcgntyal DNA  axis,

strands. by. secondary. structure formatjo or a
<R PR 5 BBl R ol i Bl Rl or e
ceamadlied eleas ef apebtéiniby)an dpthntdrivesd af adaRfro DA iseduence as “input”
changes such as rotation around a central DNA axi s,
(B a0di Sigmekt2988)- on and transl atory novenents. A
nmodul ar DNA signal translator for the controlled

[ 0&R2dasBhusf thergrsotepngdiye asedaipt thaert t@esémlah, fasbiand oyt effective
S (B Si e 2006) . . : .
ugio® FHREE e b Rklety, SBRAE! eBial TpeB viey, ncluding

prdgfiRingabld @sficesanbick &t bepdrReikd esiigbtapbidsnidddic héie components.
detection of targets, and for assenbly of nano-scale
devi ces, including progranmabl e devices, which can be
perfornmed using stable, nucleic acid conponents.
SUMVARYOF THE 'NVENﬁhﬁhkﬁygp%ﬁEleﬁvﬁpﬁ aspect of the
invention, there is provided a nolecular switch
ri | . . | L1 C . . .
[ GRARG R D8 fheck SES 1ERRGE, RAOKU BT ROLAAY TR tch comprising
atdedsabyd dlégomacieods partzgimeawhasmcsaidapartzgnict dodipriseénst 18ast one of a

CS,L{bstrate armportion, and at |east one further

Yiiforie Pedionde Setsp 8t APTHR) et e RbF i ¥R POF B pnd at least one

rHat fr or eeren T .
REREPEIBALHAIESRPOL B AU 18, LA AP Sty
fagititaters ehpdnpcleotiildyi & osubsiratarligoowdéatide] @n &dtoityoinhibitor and an

wher.ei.n .sai d nol ecul.ar swifch is capable oo
assen?bly inhiBior or any combmatisc’)n tﬁereo wherg sa{d molecular switch is capable

of forming a multicomponent nucleic acid (MNA) complex.

[0024] In one embodiment the switch may comprise a disassembled complex, a
partially —assembled complex, a fully assembled MNAzyme, or a fully
assembledcatalytically inactive MNA complex. Further, the switch may comprise an
MNAI.
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of formng a nulticonponent nucleic acid (M)

conplex. [ 0024 ] In one enbodi nent the switch may
w@eowpini®es a di sassenbl ed conpl ex, a partial | y eSpamiogdo1517

conplex, a fully assenbl ed MyAzyne, or a fully

assenbl edcatal ytically inactive MNA conpl ex. Further,

SWit i . b4l .
A0 e LA BRGNP 02 ebil R4 sequence
subst@hig0ly rd@-cdaglendears thstt1aast bad dfsaitasigonnpiéditeat ary to
at | east one of said oligonucleotides. [ 0026 ] In
[ GU2Bthe RAFthetABsHEmenONR or FE 0P thelpiftzRAE benébRarBRNERpartzyme
arms, the partzyme substrate arnms, the assenbly )
subgfgate armas, de aemlsiadibistdrddiganerlediide snd she gabstrate oligonucleotide

ol i gonucl i de .conprise..at. least two | ecul es.
oriRar TeafitiloGBo RANR. ARpRY QRN e IR BB songop grms, he
pad@kingy RBbsHdiRS tabrak, € td NEsserhbly d5cRMatry ofigsivclebali@r the substrate
ol 1 gonuc] eoti de, . the substrate oligonucleotide, the

olgoni¢ipetide; thei astiviy iphblierseinpssgmblyninibiter mpyycouensse & deast one

I 3 ' of self-conplenentarity. [ 0027 ]
re?ﬁngﬁ%@ﬁg@ﬂ@g@%ﬁr{aﬁ@m, one or nore of the partzyne
or. ar the partzyme substrate arns, the asse
[ QB o her st e craa o Ple Rl shfr ARRTIR plrtcyme
suBbtr 36 Bii6d, B Asiembigfadilifatdr@ligoRuiakdtide and theadbir18®ligonucleotide
aptanmer and_at | east one assenbly inhibitor. [ 0028 ]

mpy fgher prappiiseiBblepTiene aptamer axdat lepseoneqsprondy intibitagaj d
switch is capabl e of being adapted so as to increase
[ ¥R8decrleawethehembedigicnt, vt {aastodnet ¢pmpooans| absaidosvaitch wmapable of

even [or to.alter the intepsity.of a ut put .
B R sl e on dorkle Y5 sttt B Seron g om inpu
eviefihirddidr@s ali@Yheiarepkitysef &t odtpasignane of an assenbly

facilitator domain, activity inhibitor domain, a
[ 6C20qT t1ars SeMB dnbifbithé abidifiBibilor Ahy @BMprise at least one of an

conbi nation thereof. [ 0030 ] "I n another enbodi ment
asp¢meblywacititntoragomain,t #eivity oibibitee damaine asteporier domain, a substrate

dst abiolri ser ahm.. ntggr% fL ] hi anot her enbodi nent at
FeRE O S %Igﬁ%%ﬁen of “sai d switch may conprise a

[ %é@lgte ! Igrﬁgl(é@%{-rﬁghg‘ﬁ%%@} th!g giwa C \liﬁg?{yh ! h%;cbag’rgplrr{%g 21& leaatst one stabiliser

argQNPri ses at | east one nanoparticle, mcroparticle, or
conmbi nation thereof. [ 0033 ] hi another aspect of the

[ o%ygggk%owﬁ&ﬁﬁ(ﬁ%gﬁ%h%@ oH% @orfgégpréﬁt MR £ QNP aPSofprise a

ar swtc erein sard c 'ex transitions
nufctedera@d i nactive to an active MNA conplex in response
to an input event.
[0032] In a further embodiment at least one component of said switch may further

comprises at least one nanoparticle, microparticle, or combination thereof.

[ 0033 ] In another aspect of the invention there is provided use of an MNA complex as
a molecular switch, wherein said complex transitions from an inactive to an active MNA

complex in response to an input event.

[0034] In one embodiment the inactive complex may comprise a disassembled
complex, a partially assembled complex, or a fully assembled catalytically inactive
complex. Further, the catalytically inactive MNA complex may comprise an assembly

inhibitor. Still further, the catalytically inactive MNA complex may be an MNAI.
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[ 0034 ] In one enbodi ment the inactive conplex may
conprise a disassenbled conplex, a partially assenbl ed
w@eooploeods or a fully assenbl ed catal ytically | PeAU§®7/001517
conpl ex. Further, the catalyt§cally inactive MA
conpl ex may conprise an assenbly inhibitor. Stil
e C ' [AAGLAVE . :
O RAl phe i c P i e SN AT e Ry TS which
cerapiives st laast awd of/ ar wctividyi inhibtior dérnatn, e apiivas@sasadmbly facilitator
| east one of an . actiyity inhibitor dompjn, a
Aoy A FeBPTt e LA b SOREPR: TR Fﬂ‘?lgﬁla?%‘b@%ﬁ’feé?iﬁ
domai n, a substrate dommi n, ar, any combi nation

[ PO’ b ofn. anothyagnhodimentribe fansitio &l prestive NENAZHAS Mdyggpmprise

td . RY, r.l.5qe, i spl: f IR
B ARELSR LIS, e I 0L AR A, v
de@biiny iRuythem bhebdikslscetdeaaimay ifvoltehdeavagd ef dleplabbesubaiate linking

may i nvalve, cleavage of .a cl] eavabl e substrate |inking
s4Q ?ﬁlva‘iytlmg%tgﬁ donear prcbraidigafiinior asvembly g@lif&ﬂ@?r\ﬂger@ﬂn-
assenbly facilitator domain. [ 0037 ] In another L
[ Bdokli Fresnothasenheogiment Weminphagyeabmay icoaprispiaagvabpf ah inhibitor
of b8 bl AT Bl A @heeBE 1BHE'blnb ARG bR resuttin he
a%ﬁsmblghiﬂa @Ealﬂio@ﬂil attystel MNIAIzymac t StilefulNAZ, VinseeinpBteveht may comprise
urther, the input. event may nprise provisjon of. an :
PRISIQPaQ TG agHY AL Whichily (lb?r@wdaé &y 5O ESROBEPONISIOPy B ik Bipduct of
e [alNLess ' i.n the environnment of
a? aéﬁ‘kf}\&\’ tggﬁﬁp\gex. e[npéf()%%[vf&?tﬁb%ﬁ%{xher aspect of the

(QEE 5P norhl Lk S oP A lSHid S Ss GraAcM GRIRES A

ecu erel n-sal
cihples iak iaomslebtlamsaitclg ottierdn tsaidaconplec tianstiddvAranmal £Xive to an

.in response to an input event. [ 0039 ] In one
H@ﬁ%\@%ﬁ%@@ﬂ@x HETPRDSE AR TBRUGREGthe an MNAzZyne. |
0040 ] In another enbodiment the transition to an
[ POREcE | Tneononembodirpens thansiive eoraples lay e gnNAzyme.
di sassenbly of an active MNA conpl ex. Further,
[ 004nki In emother embadimenti the thNAltion tplasxinaetivebMINA complex may be

GBI RS SR AR SRS B AR amcive

Ml ichin@lex Ghayde dsBbdifibd @ith @se®ly Vfadn i08ctdt MINA complex.
inhibitory function thereof. Further, the input event

[ 08¥1. PerPhisth@9eRbodehiMHelinh@ evertt imdy bélabdli@bn tdFean inhibitor or
inhibitor may be an assenbly inhibitor. Yet still
agtivatipre of art inbihitey fincidon thesgob Futhen dhs inpuievienhingy bopinding of an

. act.] vi ty.+ ahi bi t or. .domai n. 0042 i .. anot her, .

fhioh i Pk RAEPTR fines o ety RRateRn Yaual fther, the

ifh@r Indy banatlevitehhibtoremndctitv e ink@itor dbiainnhi bi t or or
assenbly inhibitor nmay be (i) provided by exogenous

[ 864V SiPthoMer ChbbdigndRt e viedeti®d MNA %&%ieﬁ Mndybel MEMNAI.
envitonnment of the MNA conpl ex.

[ 0043 ] In another embodiment the activity inhibitor or assembly inhibitor may be (i)
provided by exogenous provision or (ii) a product of a reaction in the environment of the
MNA complex.

[ 0044 ] In another embodiment of either of the previous two aspects the transition may

result in a change in output signal.

[0045] In another embodiment of either of the previous two aspects the mput event

may be selected from the group comprising change in temperature, salt concentration,
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[ 0044 ] hi another enbodi ment of either of the
previ ous two aspects the transition nmay result in a
wWEb@sgeodh out put signal. [ 0045 ] In another PCT/AU2007/001517
enbodi nent of either of the previous two aspects the
i nput event may be selected fromthe group conprising
a n ti
ioG ARG i TR Kifon PReincl R bR of WBhEenation, electric
cHaygﬁe nfargnammhefgter plhystval mehipotation ant shapge imagmwehiration of an MNA
char physi cal mani pul ation_and, change in
orcmqé%ﬁior a‘pmaﬁn%lﬁ Of rPoRMRNEt MolG | HICHCIKEPRIBHENPT gRy combination
theRgponent of the microenvironment, or any conbination
thereof. [ 0046 ] In another enbodinent of either of
[6(91% ]prﬁvén%ﬁrc'er e oﬁﬁx’i’e%?tosf etn!ﬂgr ?F ﬁ{égﬁre{ri%flg Wh Lgsgéétﬁg ﬁ{%l change in
conprise t pearanceé o previ
Olﬁplﬁe Rignalt hﬁaydlcsmnearmeceppmﬁraﬁcezl @mal sighalv |pm1&dn;sly absent, the
present, or an jncrease or decrease in output i gha
dlfanp@awnqe ¢ sicial PREVIOBHIGRRSFRiner B NGFRRAF JfIeqstan output signal
revi ous two aspects the output signal nmay depend on
[ @34&7dnt Ingmothst pmbedimephobeither ofifetpravieus tRiterserets threoutput signal

mg?g enﬁ %‘ﬁ'e?{én éaf 1%8&1?85@0(:*%5{ a sﬁfbg %fh%rﬁn ﬁ%‘@gﬁlﬁc%ﬂm is selected

va € i'on, porp ormation
from tﬁcagﬂ@apl eaﬁp@anng)de@k&geel abn q@qﬂ@nﬁrmamﬁenpmﬁﬁsﬁomﬁ carbon-
any combi nat ] on t hereof.. 0048 ] hi, anot

%b@%@tebbor&SPﬁéml@rb%@ %P@WPQ}E@HWW g%fﬁ@%t s the

out put signal nay be determ ned by fluorescence
[ %Qﬁ@dt rlosmepyr ewbediment of eitiepaf thequpdpestwagspscts the output signal
mgg &9[3 qu fbpl\@mr%c‘%ﬁ&rg ec?rg%c% g,eg‘lﬁ@a%g Cﬁasm 1L resonance, mass
|ar 8 I Peular

|za uor eSCence Spect r oscopy,

spdtieducop R HNMR]Tﬁlmquﬁn ﬁktﬁﬁﬂw; Qolaaizhiyon Iﬂ&dt'e@mbé Yspectroscopy,
phot onetry, scintig , el ectroni¢ nethods,

mrﬂuéqr @n@rqlﬁraﬂmr@%nqawwm@aa@g@elw 6@%@9“% @hgwﬁyescmtlgraphy,
el tdéll?érjnﬁﬁ@tf)(li%nwﬁa Eﬁ‘i H nfry gprd.es%factrd: HJ grr?a%@tmethods or any
cdntignaiichp tteremif.gn Mhﬂ lcthe qdmmmﬂiatxed mayi lbd pbtfotrheﬂ int demanner

e o, Che . Siepl Tl Lo R T,
ehi Hﬁ'y Bérde@é?ﬁl&e@f fré&hé @Bhﬁtlfﬁﬁeﬂiﬁplﬁ lsignAE 9t Bl f&*t}Q:B adither or

may anplified. Further still, the output sig
beghef |t1ﬁq g @\r@ntrag/ﬂmeo@eutemgtabmawweaar@plgf‘wél ngﬂ@ad@ll the output

t he |nve t|on there is

sighel grptifibauR Phak Vo SRBFFR o el YRR

cl e i de co nent s _.an | east, pne Lvity. .
[ Qe TS T P oT e Gprstion e anub A RTA; fhirising two
orfYh¥ye dl'i%?zfmfc!hrohﬁ@ Eorﬁﬁ’dﬁéﬁtssa%d% lehf8E a@ Bty 3RS EARY ﬁriolecule
facilitator. | | n anot her enbodlnent t he
jqvi r
[ G0 ol Bhby %ﬁ%ﬂ?ﬁ%. R o (Bl BiprfaP St Bach B assembly
facthitatty. t or dommi n, a reporter domain, a

[0051] In another embodiment the activity inhibitor may comprise at least one of an
activator assembly facilitator domain, activity inhibitor domain, a reporter domain, a
substrate domain, or any combination thereof. Further, at least two of the activity
inhibitor domain, the activator assembly facilitator domain and the reporter domain may
be located on distinct domains of the activity inhibitor. Still further, at least two of the
activity inhibitor domain, the activator assembly facilitator domain and the reporter

domain may be linked by a labile linker or cleavable substrate. Yet still further, the
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substrate domain, or any conbination thereof. Further,
at least two of the activity inhibitor domain, the
w@eiswaes assenbly facilitator domai n and t heP@EAURM02001517
domai n may be | ocated on di stgnct domai ns of the
activity inhibitor. StiII further, at least two of the
ctivity inhihitog t.he ' at or s .
S k5P S 8B o1 oY R P S0Pt domin, o
adtivﬂF@ﬂnbNor&io'nﬁli}l ,la@eporRiesmain, 6 g\ abiatioh Herdlfe. Yet
further, thesubstrate may conprise at |east one
[ 005290 BL Lh¥@kOC rém%@&ﬁfé’ﬁ{ ¥hd agtivity %15151’(6’10 ?ﬁ%t'yn corfiftise a nucleotide
activity inhibitor domain, a réeporter domain, or any
sagoetisien aubsmtltalihxe rmmﬁooniplem@ﬂar]v fn ainlsabteonentfodaidewo or more
the i nhi.bitor may conprise a nucl eotide
alﬁ ‘if%’%qgﬁ’ftfal I y non-conpl enentary to at | east
of sai d two _or oI| nlugj eqtide co onents
s st

1 I oSt LISFIPYY P eitieetar Birther, the
nmaic DRiA e B8 elofitd tfR)%{ thd g?ou?ueélﬁisﬁn%mfdnggtx B@ihylated DNA,

sel ected fromthe group con

; y
alm\lAtedaDNy“l R84, DityylaRedARNvit imydraRH@\ REBINAisEBRYRNARNA, mRNA,

, NA rn . S.ho st RNA, snf: re-.
SRR AR BiEr i RSTEESHY AR FENORAPLS, rbosomal
RRMAdeﬂ%ﬁv\é@tﬂeve% anfpRiceR or AyRlonfRfionherddty
conbi nati on t hereo [ 0054 ] I'n anot her enbodi nent at
[ beast ﬁpﬁn&ﬁém%%&m@ﬁt i feadMNle BBYpdiént ti’)? rth@ QRN SRay further
an aptaner. | I'n anot her aspect of
compmeptamcamantaere | s pr ovi ded an MNA corrp05| t| on
conprising at |east two or nore oligonucl eotide
[ o@fplo NBntusotidreaspedt aft the Gﬁ@dntlan fthers tis qirogded ah @ONIAd ecomposition

onent and a second ucl eoti de conponent are
REIAENE b easio Y 88 dRtFyOTgh gvﬂ%o%iﬁewe@ﬁ Wperpig &t least a first
\A ~
°ﬁ’és o o e o MLt hon A e Rl of self
assemplynenhspresamoe b least s MNA eomplnxmohvmsomhlbator wherein each of

t ti d
soifof b b AP et SerB B R BT SRRl B itrate arm
p&dbA, £ bitslytiaRereSREN a0l la0eRdE 2@t ddiort GTRSAR RipSn B6IF-assembly,
as sensor arms, the substrate armportion of the first

thgsgnsoe eoA @omqngczf@a@ fast andescenipoligonneleetide @@I@Q@@ﬁ gt a8 sensor
artls Bhe dsﬂggra&g grrr? o ! ék‘ ﬁlecfﬁléteaxﬁoge%rgig?lf) OP#'eigOt de c%}npgﬁglts act as

seton onuc e conponent s
subetratt Laieils) @ﬂitakheC&ttﬂWct icerecportipn arfdhetfasteand spond oligonucleotide
sel f - assenbl at | east one_sensor arminteracts with

compepentstprm ffv nopHjmsticas! calyticgiose: e st and second
ol i gonucl eoti de conponents are maintained in proximty

f or Whatgtic hean spf-aemblyi ¢t leas et sopeorcan inferaets cwitle said activity
iRfiok O §9a" RN Ra"se2Bnd WHELALAH tidE AL FhYdrlefitsC e maintained in

proximity for association of their respective catalytic core portions to form a non-

functional catalytic core.

[0056] In one embodiment the MNAI composition may further comprise at least one

assembly facilitator.

[0057] In another embodiment the activity inhibitor may comprise at least one of an
activator assembly facilitator domain, activity inhibitor domain, a reporter domain, a

substrate domain, or any combination thereof.
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[ 0056 ] In one enbodi mrent the MNAI conposition may
further conprise at |east one assenbly facilitator. |
w@0R®3/0300b:1 anot her enbodi ment the activity i nhP@I/AT2007/001517
may conprise at |east one of 1an activator assenbly
facilitator domain, activity inhibitor domain, a

ter i . i 0 W, - g e .

[ QGROF | B B, BubBuifitht of 3t PO mcOhotRY tphibitor domain, the
adtivast atsembbyf fabtigatacdonuait yind rikd depérter dboramm maythedocated on distinct
activator assenbJy.facilitator domai n_and.the. reporter .
dergains ﬂ% tﬁlﬁﬁwthétyu fel Bmthgs, ot fepst fwey sﬂﬁaeﬁgﬂwy tﬂh@%or domain, the
@Rhtot labeenibN ER|Ht2br dbMbin NGl th@tepbRESdorh¥R Ry bd'Binked by a labil
aactjltoviat%élﬂlbmfﬁ%‘[%rr gomallhn, tﬂﬁe eg(t:)t ?I\S/ac% or assyenﬁﬁy eC by a fabtle
lifileriok & tbwabldbreiirate.and t he reporter domain may be

l'inked by a labile linker or a cleavable substrate. |

[ 06509 | InhinothepEmBsdigrhoIlE BEthtitytilidbaethay bya sutizirhiet or

may be a substrate. [ 0060 ] In another enbodi nent the

[ 8040 Vi kY ahthérDeinBbdifdt GROMICHFIBy anKibEdre aidydBompaste ACRucleotide
substantially non-conplenentary to at | east one of

ses@prret Wabstantiplly encat-¢ogereroeiayi de atolepgnene sof [saigoéwo] or more
%girrl{gnt at | east one conponent of the
ontain at |east one aptanmer or portion

reof wherein,said aptaner or portion_.thereof binds .

L b0 € alneBieE s SrioaRa RS S pRBahR S G U PEIma tontain at
leagt! 6l aftifbebinNportidh ViGOREOakR sdill Rifpﬂﬁne_ﬂ drpgieh ehdtsof binds a
cells, viruses, bacteria, archaea, fungi, antibodies,
ligandagstcted efsom (e Brsge momprising mycleiorridimpPreiping, lyenpsetais, lipids,
.smal | . mol egul es,..p r t I:0NS; a | 1.
TR s BT, S B Bl R poBkngBbiBy pavosen,
tdxiel eaftaminafeGabijonk NsradiDinbRCules polimers, hal ionv.anétabsalts, prions
there is_provided a nethod for the detection of an
OAYeteBIV gt e iens s comBingtions thetgefal cascade conpri sing

a first MNAzyme, an MNA conplex initially present ina
[ 8RBk akt anathey agnechpfythie dayaniion Hhees IS\mOY1é¢C¥rﬁ Enalgd) for ghe detection

ctivity inhi.bitor.ca i modi i '

e T
i it el s e o i
ingghiier 5@@@1%@6#%&1?4@%? By sajfl fipst PN AZYRR L ProVIdes, Cl%_tectable effect,
AR G 00 A AR ST it n

cat j C 1 Vity cof .sal | . y t :
AL o s RINR Tindfiftl b o

rAilder Cbhdabnd ataydicl o 11a e

an._activit i_nhibi_tormgg i n_of sgid ac?,{vity,_ ) ,ym
ficrfhtes {5 coMOAEYEY AE i B MR agung thsisbygyoiding modification of
sHELEHiBOLRILRES & feleal®n activator assembly facilitator domain and an activity

inhibitor domain of said activity inhibitor and wherein said release provides said

detectable effect; and

wherein said released activator assembly facilitator domain facilitates assembly of a

second MNAzyme from components of said MNA complex; and

wherein catalytic activity of said second MNAzyme modifies said activity inhibitor
to release further activity inhibitor domains and further activator assembly facilitator

domains, and wherein said release provides further detectable effect, and,;
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wherein said rel eased activator assenbly facilitator
domain facilitates assenbly of a second MNAzyne from
weoposens s of said MNA conpl ex; and wherei n ceCEHAY2G0¢/001517
activity of said second MNAzyre nodifies said activity
inhibitor to release further activity inhibitor
don@hé}gmasré HeP Gt & g%rﬁ’(flgaﬁﬁﬁerydo Gd fak?]he% assembly of
domal ns, and erein said rel ease provides further
addiétient ed*mloﬂd MNAzymesauhdrehlh @Ir@{ridling aﬁmﬂhe‘r waidhetal gixtally @ttive second
senbl y cilitator i tat sse
N R R b sleale gt fag mpispoe of said
asséthBlydaliflayki cal |y active second MNAzynes t her eby
provi d| ng further detectable effect indicative of the

[ (Zdrggzl .nﬁ‘xeont% ghlﬁl tie qpt!l\yi%ﬁgibktbf A n;gﬁe %Lep%%@ig ihitifor $litator.

ac I VIt
itator. I n._an

S LA AR B 0k ?vsatc\}ftm PORPEPE, said fir

MV3RA A ndd 615§a1d\/§¥66MMA G@aipfles 86:8PpcheM¥nmEPBP lat¥ched to an insoluble
conmponents may be attached to an insoluble support. [

Suppes:. ] I'n another enbodi nent one or nore of said
activity inhibitor, said first MNAzyne or said second
[ 0G4 ]coimphmtheroclpm(hmﬁlst pay dsempreeof | saids ettiniiyo inhihitagpeeid first

N

0 activit nhi pi.t or .domai a reporter donain,
[ Rl okt i $men i AP ARG GRS, HURBHE ¢ 1t bre of an
asgéfhﬁlgefacﬂﬁzﬂ@r a&GhdiM! htivityhinRith@eF JORMIC QMRpbAS @omain, a substrate
detectabl e noi ety and a quencher, whérein upon

domalirf br aty enmbinatien dhereafi v Frsthérn mebaqtnfntywh@atmd nfdyr gemprise a

d b
aip s o Bt abracig: updreitiR Pl efion P el U ERRnivior by
safdl iflrkt biuEdieecond NOINIEAYRES, @H@te&ﬁlﬁl@@ffe@ﬁ rdvededebe ghidddetectable

by fl uorescence spectrosc g , surface plasnon

mphbisanesaschws sleapeset r Ssidlofyithenire desscéable effecs may be detected by
ri,z S 0

ﬂ‘?ﬁ?%ﬁ %Bec‘&%ls&lpg as'il%fg&‘ r%%ﬁglgogl qggg ﬁ*g:r%}gtqﬁés% 5 e%,HXSCOP}’p NMR,

eledrbino Bpihr yesorpinoé opatuiyationc ﬂncbnegjeawypeoaioempyp rircular dichroism,

. met hods, UV, VISIb|ﬁ lig t or |nf£a red spectros opy

IERYYREEYC AEPRBWSTBRY-ark ’c?é‘??é‘iyn aPIIAmEREr et electronic

métthbhé e t‘]ﬂ?ﬁole hgﬁt @?tlﬁﬁiaa{:gde sﬁécfr@&‘bp 4 Snfliﬁndfﬁaﬁiéﬂﬁﬁs or any

the magnit sal d measur enen di cative of
cotrrhianqlmnﬂmeyf ofY eantith Sartindy) yhef datédtitiaetiect habde anasumd and the

ano f %}n&gﬁéﬁgﬁﬁ r1]ste 13?%3 e\rlrb | h%&lﬁ:agltlh; %I afy agseﬁqlg %acahtator
sel ctedfromt roup conpr.i.s DNA, net hyl at ed
[ Q90X | anidpothee§ %1 rmﬁw n%) én Gltat ANy be p fBRpL Further, the
tarde MRy b R é%l{?ﬁ%’*& mﬁB $hiR RN mBthStated DNA,
aed F/i rr}f'i cr oe%{NA oef er ngn co u NRI??mg oso%a Yhate
alkylated DNA, RNA, methylated RNA, mlcroRNA siRNA, shRNA, tRNA, mRNA,
snoRNA, stRNA, smRNA, pre- and pri-microRNA, other non-coding RNAs, ribosomal

RNA, derivatives thereof, amplicons, or any combination thereof.

[ 0068 ] In another embodiment at least one of the components of the first MNAzyme
and/or the second MNAcomplex further may comprise an aptamer and wherein said
method provides for the detection of a ligand which binds to said aptamer. Further, the
ligand may comprise protein, polypeptide, peptide or nucleic acid, glycoproteins, lipids,

lipoproteins, cells, viruses, bacteria, archaea, fungi, antibodies, metabolites, pathogens,
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RNA, derivatives thereof, anplicons, or any
conbi nation thereof. [ 0068 ] In another enbodi nent at
wo e@sn4oe of the conponents of the first NMNAZBEEAU2007/001517
and/ or the second MNAconpl exifurther may conprise an
aptaner and wherein said nethod provides for the
e .L.gan [ d p
to ﬁlts g&ﬂt%ﬂ%ngﬁtsﬁ%gc%%, %]ad)?@ g%ghfséeﬁg%lg t@ﬁ%&lébpﬁgﬁfeﬁ anetal ions,
mpaptalﬁgpnhms ouah e derivativel poglona pombmatien thetqoif.ds,
i poproteins, cells, viruses, bacteria, archaea

[ §0g3g , marnbBes aﬁbomtsﬁtbqhét fsembBt HegiAtort %w%e a synthetic
cont'am nant S, pOI sons, entire or ganl SNs, smal

oligsinselavtéds, whish pete psan imputgventons, netal salts, prions
or any derivative, portion or conbination thereof. [
[ 00®9 ] Inl amotheo einbodimehitte mamblymsf catbydivhlly adtove IMINAaymes may be

as et i u t|de whi ch .acts as .an
el e an bt eyerg s Rt i, o EBBRNAL HRarfaf Remperature,
saS 8SHHRhiYatRhn, Gahia! s\&ehgml ¥, aivAIve AANOAY PRSendBYorbsbsence, type or

regul ated by an i npuf event selected fromthe group

ccmsﬁtmat@nn gleeimn@%@rgm magnples gharee, Physicel swnminaiatioatandnchange in
Qni.c .S dlvale ti ence
cogﬁgréﬁagé) t y p e o ; cSht FK o'?ﬁl aﬁe} (‘1%%1 ne rit K c% ponent of the
MR oMb O fyd@mb‘ﬁria@ahﬂ{%ufpul ation and change in
concentration of an MNA or nodul at or conponent or
G@PP nﬁlnﬁnd?ﬁertéaﬁec@ offitied ﬁﬁ@f{tidnoth%nis previdéd¥ method of detecting a
conbi nation thereof. | 1] In another aspect of the
targel using @rcasqaéﬁ,eﬂluqrelp rsgwh c@,&e@le gompriseschnoinitisting MNAgyrae formed in

tar 9 a.casc d rej d
o 3o PR ARGy DB AL PRSP e or i
1nﬁtM@gtMI\J&zfyhfe§hn Midizipna NIAYthel forhé® i fiRSEBeRCcObL @ product of
product of said initiating MNAzyne; an additi onal
saghjazsy MEN A ayme wh PW“H@@IB?@%H@BP%?@S éhep%t%@ét of s said
f| rst MNAzynme wherein said nmethod conprises the steps

(i) ) medidying iarfiystsubtrae wilossid antéativet WNdeyene to genorate a first
|n|t|at| meto generate a first assenbly
faci F?SFlgpg'r%%( >assenbling said first MNAzynme with
sai d(if) dssémblipasat frsf M Adyhrtvoitt sdid fiyst mdmbw fagiligifor;
addi tj.onal substrate with said first

GeneHitit Bodiiy108 FBcHOciToRa SURSERRBTIYN P it URGi2y e, tp gonerate an
assenbl | 1&@1%{}@?@&#(&“ or:MWNAzZyne with said

additio asse i"Cat or ; (v) nodifying said

fir s@v)substnblatge smdt tadddiodala dMNPizgmal WillAzpide additional assembly
gener at aid first assenbly facilitator; s (vi)

assenbl ﬂ‘z‘ A d first MNAzyrme with said first assembl y

faci kht ab@yihe k8838 substrate with said additional MNAzyme to generate said

first assembly facilitator;

(vi) assembling said first MNAzyme with said first assembly facilitator released
from (v) thereby forming an amplification cascade; and
wherein said modification of at least one of said first or said additional substrates

produces a detectable effect indicative of the presence of said target.

[0072] In one embodiment either or both of said first or said additional assembly

facilitators may be activator assembly facilitators.

[0073] In another embodiment the first substrate may be an activity inhibitor of said
first MNAzyme.
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from(v) thereby form ng an anplification cascade; and
wherein said nodification of at |east one of said

WO 008040095 sai d addi tional substrates produces BCT/AU2007/001517
detectabl e effect indicativeipf the presence of said
target. [ 0072 ] hi one enbodi nent either or both of

,d first or sai di.tj,ona S ly O _facilitator
[ R o b, SPReB I bR RiopREERE, Lastpdpay | Tecabac
an@sl{fidagion eqxbatdl ment the first substrate may be an
activity inhibitor of said first MNAzyme.[ 0074 ] In
[ (ﬁﬂ’@gh% BOReHEMFIimbitanha A itibhF 3iUsBeGRSFEIS BaN it Sntlbitor for
feedback anplification cascade. [ 0075 ]" I n anot her
saghdsislitionehMNAwymeddi t i onal substrate nmay be an activity
i nhi bitor for said additional MNAzyne. [ 0076 ] In
[ @76t)helin endthai embbditieet fthe Sfirstandd/or saal ddditidhdli MMAzyme may
MNAzyme nmay conpr,i.se, two partzynes whi ch becone
COMPTSF VWP & ?Weéé”fl}l%b?cn‘?n’cerfétaéﬁégﬁ)ﬁ agivgrn Jhe prespape ghy least one
as@sseylLdaei litator. [ 0077 ] In another enbodi ment
t he

irst and/or said additional MNAzyne nay conprise :

DAL . . ol ive

9 008 RS, ORLSIRECORE 58! AL B4 YgBFLAINALIR.

coaqitize meo partzyime8 Gich bdconeratahgicakyrbanicrie tie prbsente oKit least two
andé or. sai d additi onal MNAzynme may conprise two

as ly faralttaion PURPYSES e cat al ytical ly active in the

resence of three or nore assenbly facilitator

fporfanerothyr ephodimenh thg ditie endan sdidmeaditiopd MiNgaxme may
oSBT AR P bR RIS hRlrpgpes of e o

morageimbinfaciaipr ¢awpomentscl ei ¢ acid. Still further, the
nucl eic acid may be selected fromthe group conprising

[ JONS,] mataRythait @sbdaiAent ahkiakdet oy Bblan abivblyRtiydtéd :B6llecule to be
RNA, m croRNA, si RNA, shRNA, tRNA, nRNA, snoRNA, i
detqcradaidestifipdeor peptitatedd Hyrthenihertameiamay eprapriseonouchs agd. Still
' I ri ' t i S
FaffhEES td RGO TR 50V by SR ok W I50 PompRTRE AP methylated
DNayratleylattd JaNA, RNA einetladated RAYA penisreR&A, ed RNAQnsHRINA, tRNA,

i Sl tic, i h , i ,
m a%u{) %ngﬁﬁﬁé é?ﬁﬁ%aé%%ﬁw'?% i,’fe\'/iafl %H’allﬁ@ fA*l’J(S’F neaﬁg?)?ll-c%ng RNAs,
ritRRENRN A meﬁbﬁiﬁgftheréo@ Q8B tikodsD ofRRY REMbERREH 'tﬁ@%ﬁf. abet still

| east one of sai ¢ ymes “may further conprise a o
futtbers ttho weuraptodi reeid, nwaleit hasid mayebapelested fromy the roust comprising

syh&l%tsig, r%gr%nllallig&ngﬁm%,l .’!u!imfaﬂ rﬁllz?n%,r ’fur{ggﬁ bacterial, viral, archael or any

combination thereof.

[0080] In another embodiment at least one of said MNAzymes may further comprise
at least one aptamer. Further, the aptamer may bind at least one ligand. Still further, the
ligand may be selected from the group comprising proteins, polypeptides, peptides,
nucleic acids, glycoproteins, lipids, lipoproteins, cells, viruses, bacteria, archaea, fungi,
antibodies, metabolites, pathogens, toxins, contaminants, poisons, entire organisms, small
molecules, polymers, metal ions, metal salts, prions or any derivatives, portions or

combinations thereof.

[0081] In another embodiment at least one component of said MNAzymes or said

substrates may be attached to an insoluble support or free in solution.
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ligand may be selected fromthe group conprising

proteins, polypeptides, peptides, nucleic acids,
w@bkopsopoes ei ns, |ipids, |ipoproteins, cells, vPEIAE3007/001517

bacteria, archaea, fungi, ani{4bodies, netabolites,

pat hogens, toxins, contamni nants, poisons entire

| .
[ B o rmoEn g e ooty YEEh el B pRRriss,» detectable
p&fbRianatd §ishchd?SoREdn, ahd HBieid ubbn anudlifi@tioR BFQEIdRBErate by at

at | east one conponent of said ynmes or said

legsilose ok said MP4zyrncsan deletiakle efeeins Pliﬁ>§tﬂed by said dgiseieblegortion.
free in solution.[ 0082 ] In another enbodi nent the

[ 8QH3s] r At snother smbsdinghtthe natecablemifesemay ﬁeﬁewtfadb Ibg at least one of
ﬁ%;tlon and a quenc por.ti on, and wherein u

GPCP et PEASFOR i %‘féla‘asl’t‘l?%‘?@ H§S R 9% 28855 e%fPS%"QVd
cIbORAY 5 réoﬂﬁk@cbéﬁhﬁatﬁ)fnf ﬁﬁbreb&n@é Eb&{%ﬂc&%f S@¥chllar dichroism,
det ectabl e portion. | I'n anot her enmbadi ment the

inretewssay) e chfobmibagrapiy, bmdmm@m e@hblpmetry| esgintigrephyof eBcironic

3 AL SRR S oY pS ST s s AR o any

cdPbigstich? thepébff | @ﬁftﬁ@cwaeteaemtermo Aitay Gkl @udsared, wherein the
di chroi sm i munoassay, chromat ography, radlonetry

mpgtusiewt s3id mecesremgRtap Mgicayeek fh@ ﬂu@tmpﬁwsget w,
visible light or infra red spectroscopy, enzynatic

[ &ft4hlodbr aotlaaryaspastriof tizet inventionethersfis pFovidédes metlinsl for detecting a
detectable effe asu erel.n .t he

Bk B ST e o AR Py sl comprising

pa&ttiick tyr 9firad NMNAGSke, 4 fiP8dbgirald) paitBiher foR s ReEIndVINAZyme, a
the invention there is provided a nethod for detecting

D Azgimgeligase hpeandsubsarte.sanpndditicnal PEkzyBRsd e, assanly Heilitator
ign C A r
for % QA(?&%ZMN(A%IEQ fang 23?1 ?tlcfr&m{lf)ﬁllaga}q tsgfa nltélé%?gfcogﬁf)%smg the
ﬁﬁbﬁ@mﬁa&NAzywe a DNAzyne |igase, a second substrate
an additional partzynme and an assenbly facilitator 15
f @) an ek iseidHrst\ AV IRe Fdeh Sid PakiyinedITaY a St M AL@ne in the
said method conprising the follow ng steps: (i)
f or mi n@regner efiartgigeimplegie 14 podsieded partzymes for a
first MNAzyme in the presence of a target nolecule to
beii}let edtanthg(seld foblembitrage with daiflifirstMNMgsmede gensirath a plurality of
said fi rreto generate a plurality of 20
cleavadzaﬁ?%ﬂﬂggg Liii) Iigating at |east one of said
cle va e rodu ts wt second supstrate by said
e sblied deel Bl eRaar s e S ihett godlifibsuate by
addi 1 iRl DYNRZNAE 1ighle! ko f Q64 NY 1%31 28RNk WNAZYINE additional
fromsaid partZynmes fTor a second yire
MNAzyme;

(iv)  forming said second MNAzyme from said partzymes for a second MNAzyme

by assembly with at least one of said cleavage products;

v) cleaving said first substrate with said second MNAzyme to generate further

said plurality of cleavage products;

(vi)  forming further said second MNAzyme by assembly with at least one of said
* further said plurality of cleavage products wherein assembly of further said
second MNAzyme thereby forms an amplification cascade resulting in

accumulation of further said plurality of cleavage products wherein at least
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25 by assenbly with at | east one of said cl eavage
products; (v) cleaving said first substrate with said
WG ewsndodNAzyne to generate further said pl uraP@r/xuaf7/001517
cl eavage products; (vi) formegg further said second
MNAzyme by assenbly Wi th at | east one of said further
sai d pI ura cl ea rQ I
of further éélllx &%Hh%resc? 0 9&!381%%%5%@%9&%028 r angss SgTQ stibstrate for
anpl i f isgidtDOAzEASTHB4e; resul ting in accunul ation of
further said plurality of cleavage products wherein at

p??,’?‘ o@&ngﬁ% $&id%additi e M AL Fn® kAt did Béd@ftloﬁhleﬁ!r&gﬁle and with

ucts acts as a substrate for said DNAzyne gase;
(vii) faidiigatyd patzyrae dogethonatithivhidagsasmbiy faciléator
addi tional partzynme and with said |igated partzyne,
t o hmodﬂfyiﬂg &Bai dd(ﬁamm]r‘rshbstﬁamith tsaitladdit{onial MNAzyme resulting
nodi fyi.ng sai d ti.o strate w sai d
addi t | &hgﬁ e?tégﬁﬁ}%twﬁ@ fhe pée%fee%{] Saff) f@rgﬁf ect
|nd| cative of t he presence of said target
NS le b rarbodiment Ahgramplification rascadsonde b ﬁﬂ;fe%@a% amphﬁcatwn
chﬁ%d@baCk anplification cascade. [ 0086 ] hi another
di ment the cl eavage product ligated with the

BR8N o B b eyl Ao lepfes VR R ot substace

mh§Bste DI’ VycplibsphAUAGES’ péAdMG! S may be an
activator asse ly facilitator. [ 0088 ] In another

60 di RERMothddCerhBE @REntTRY 1R& Shd"Bf 8%l Slchwy IJ%E’Gi)roducts may be an
detected, identified, or quantitated. Furt

acttlam@etassmmblycf@wbtat@e a nucleic acid. Still further, the
nucl eic acid may be selected fromthe group conprising
[ @8R, ] nimtdmpitet ecib&bifentible yargetadaythiia nﬁﬂﬁulm@tﬂwd&iﬁcmdl identified,

RNA, RNA, shRNA, t RNA,
OGP ey 5 i3] T SR RRACUL I Wb B fe nucleic
adiNOSy veisbReRI®on NG, gﬁ&ﬁ)rdo}‘xﬁiisﬁ@%)lﬁﬂeﬁl%ﬂfylat%DN& QNSdated DNA,

or any conbi nat i on ereof. Still furthér, the sSource
RN&'X gadthlylated ReY4, aidrdR Ny Sﬂﬁ%eﬁéﬁﬂédtRNAWMAg;mMA stRNA,

r|S|n synt het | nal i a I anf .. ..
PR, TR bt SO, ARG RRYG Hervarives
thtefb‘@f J)hc[)nsQQB Gny chimbiaéhtercob aBtiiMRRthentthd eatte 6N&id nucleic

of said partzynes for a first, MNAzyne, said fjrst
acidy paayrhet wlected; igorp dhe zgmescwmlagﬁe@ﬁ@c R Fian, dymgn, animal,

lefﬁ}zﬁ%“ﬁ’é%%a. B REr Ry UABLEBL PR STt onal.

[Q@%}? i .an0 el%gel q)[oagﬂ?g g east ﬁ?ﬁjeb sall(ﬁ earr{%)ﬁlesufog Ileﬁrst MNAzyme,
sajd first substrate, said partzymes for a second MNAzyme, said DNAzyme ligase, said
second substrate, said additional partzyme, said assembly facilitator for an additional
MNAzyme and said additional substrate may further comprise at least one aptamer. Still
further, the aptamer may bind at least one ligand. Yet still further, the ligand may be
selected from the group comprising proteins, polypeptides, peptides, nucleic acids,
glycoproteins, lipids, lipoproteins, cells, viruses, bacteria, archaea, fungi, antibodies,
metabolites, pathogens, toxins, contaminants, poisons, entire organisms, small molecules,
polymers, metal ions, metal salts, prions or any derivatives, portions or combinations

thereof.
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further, the aptaner may bind at |east one |igand. Yet

still further, the Iigand may be selected fromthe
W@ e@8p4ehpri si ng proteins, polypeptides, peptPCEAP2007/001517
nucl ei ¢ acids, glycoproteinsji7lipids, |ipoproteins,

ceIIs viruses, bacteria, archaea, fungi, antibodies,
ent [ f gkﬂoé‘g"z}%ﬂgﬁtj&ﬁ% Iat tlé)%é{egl?ﬁ Og ?ﬁ%%%%?éss,sfoﬁg‘&ﬁpwmyme,

sdi@ st substiake, S&Ht;&rtzjmesofw a0decamty MNA Zynad, isvidSDNpayhe dmgSse said
or conblnatlons there % 0090 ]. I n anot her.. enbadi ne
seeonfl HB§tratn Saigs adéatﬂqala}gaa %39%§a¥doassanb1y|r Beiliaioy ;ﬁcrfean additional

iRhdyht 5L sRARRIOLE Pt Y LR SolflP o RER My poparicle
nﬁ@bﬁmﬁdmhmkmnmhmﬁanﬂzmnﬁ said assenbly facilitator
for an additional MNAzyne and said additi onal

[ 60%IIST r Bf enollyt dbolitednt @OMeNst 66 af sdié paftzy@Ne for a first MNAzyme,
nanoparticle, mcroparticle, or_ conbination thereof

sa@ Jirst] supsiraig Sei drrtaBedforeniecand MNAzyem saigrDN Azyme hggse said
sé&%% Zs}’lﬁf&r[%tef hig? Jd'lﬁo%g g{g@%{%&zﬁ?h&e&bgﬁ%@&&;{ F3 S additional

MNga)&ﬁe amBSadi :ﬁidﬁmmdl sibkisdte atag, be&&acﬁhedd@i bl mwhble support or is free
partzyne said assenbly facilitator for an additiona
{ife and said additional substrate may be attached

to an insoluble support or is free in_solution. [ 0092
[ 909701 akbrnethere spbatimsnt 2t lep¥agne Ghesayt sybsteptes may comprise a

dét%ﬁﬁlﬁ gbﬁﬁm'lﬁa a%ﬁ%& 1 Irﬁoﬁj %}?B?élﬁglkﬁ H’l%ﬁfﬂcgﬁor?gfdsa?d substrate by

quenc por t n uUpon no
sad bENAayme byletsethlsic Mida ynproaiddd by chid leecblegottions
provi ded by said detectable portion. [ 0093 ] In

[ 6098 heln avhedienBodinidhethdelctotabl) dffeef I be @BKCRE by at least one of
detected by at | east one of fluorescence spectroscopy,

flgeriescgnes PEERSPPIYe SBIRERT colaRYL 1SHREaRIco SEAYY spegiaRscopy, NMR,
el?%tg(g{ gﬂl ‘?&'oﬂal{cg Sggll%g Hmpﬁlluglre%geﬂgé %ﬁu&}c}é&g}gﬁ C&RGfar dichroism,

scopy, cir rol sm noas
insinoneEstayr ahﬂamatcrgmjjhgne tadyjomeihiot eietomefrys Cbeittigrapiphy electronic

el ectr VIS le light or infrare
Gty BBy et e foh dBeGo kY ORI Mihods or any
cbiBmeRdn thektot N ehurtifcReind fleRitBR &kt frr?aﬁitbe”ﬁhslﬁ?ed and whereln the
measur ed and wherein the magnitude of “sai d nmeasur enent
miagniturisi of. amd\mastremhrd igjinalicaiivy obthe gnardity af gpad target.0094 |
In one enbodi nent of any of the previous aspects said
[ 0G94t I maaemh&iddmeﬂt&ftanybﬁ tkepreeioasl aspedis rshidf tarpdt iscr molecule to

quantltat Tetar conpri se a nucl.eic acjd
b HBRisd ARG, Ay Bl e By GRS o ERBP AGela acid. The
r , a
n&ncggﬁyéltozdtl ggaygm se![ng%gerhg E%N%\? ‘illéé)gﬁ)up by ﬂélﬁ? HINA, r&%ylated DNA,
alkmlaRNADN, ANAA, srefiydated ﬂ@\TAannlcrpRNAm S@RNRNAthTﬁh EIRNA mRNA,
sno?ﬁ\f& sdthﬂl%, R%%\TAI ﬁr%—o so([ra i-microRNA, other non-coding RNAs, ribosomal

RNA, derivatives thereof, amplicons, or any combination thereof.

[0095] The source of the nucleic acid may be selected from the group comprising
synthetic, mammalian, human, animal, plant, fungal, bacterial, viral, archael or any

combination thereof.

[ 0096 ] In one embodiment of any of the previous aspects the method or composition
may incorporate an aptamer and can detect ligands which bind aptamers, including but

not limited to, protein, polypeptide, peptide or nucleic acid, glycoproteins, lipids,
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RNA, derivatives thereof, anplicons, or any

conbi nation thereof. [ 0095 ] The source of the
woemBeiwInci d may be sel ected fromthe group CREPAUSIONGO1517

synthetic, manmalian, human,1&ni mal, plant, fungal,

bacterial, viral, archael or any conbination thereof.

. ] i - 0 F . DI i
Pl HRe! ol S P e, AL bl e Re, pothogens,
toaink Acotamindnts apoistet.eattird brgandmsimalh nivilevdleappalmmess, metal ions,

i ncluding but not |imted to, protein, &Plypeetide .
m, t@bﬁqlta,epr&ns QL AL IVERY Y ’pma]m}@& B(PIB{)Iélia @n thereof, or any other entity.

| i pids,|ipoproteins, cells, viruses, bacteria,

[ Q97Ha el oneergiodimgnt phai afdhe pisvigB® pineets at [rastogapmponent of an

: . ’ . L . _ | _
MG L LA SmlRREr PGS AISRTIGE R 35 ompri
atQéasaoye ofd labaled naclejpacid, BINAQMDNAMudet iacid dnhlecesfpeptide nucleic
any qother entity. [.0097. ] In _one enbodi nent of .any of
acihdogired yvglere a&s%@@mdeartucleya%md EhHECER 5 GRY Rembinatiep oL The
RGP LBY RSO0 LU AR R Y i oo
orrmnglcembiratipnl theRMA, DNA, nucl ei ¢ aci d anal ogue, peptide
nucl ei ¢ acid, |ocked nucleic acid, peptide-nucleic
[ @98 CAi Ixestane @ompoyent ofdn MNA compler megf furthidrecopippiseatrieast one

may conprise at | east one of an antibody, polypeptide,
nPOPUHHIE O SRFLOPRILS IS, PLEWRGINALIPN oo d ﬁﬁ chmpbg Mg be gtiched to
ar# brrgtgﬁ@}e] (s:%gh_e@lsbe GRe HOMARANTA %ﬁbs‘%ﬁté\@lﬁnﬁ&fgﬁk SayT®mprise a

rise at least one nanoparticle or .
detéctabdpportion laad a gunerchertyontidn, erhetdie npaf modifieattmngfadsubsirate by

sagcgw af g,%: %&ﬁg%&eé&%ﬁﬁﬁ@%gy%&pg%%ﬁ% rles ggg{okelse irilc?eased or

dddgde&d abl e portion and a quencher portion, wherein
upon nodification of said substrate by said MNAzyne, a

[ GRloBCt Bl R egﬁt%?ﬁgm@ wﬁ;ﬂgﬂh[%re%m ag;l%c%e kakﬁc@getemg may be

IS iI'ncrease ecr eased. 0099 ] 1n one enbodi nen
dedéctahpy dTuordsecoe espeattoscopyp ewfase tiiesnuat weosbt® sk spectroscopy,

b etected by fluorescence spectroscop urface .
N i PBe GHiin BRoniitEe. BEATBR C AR REE . SiegRb B cieula
diSRlolsns, € SARARSSssaP Ol AFIEAS draphyl | WOl GBEEY)C Photometry, scintigraphy,

spectroscopy, circular dichroism inmmnoassay,

elediramicametodp ATV, visible dight oryinfrp krét spAEtasyoPYs ENFERAGic Apslods or any

el.ect.ronic t-hod vi-Si bl e .l i ah ipf .
c ST ST IR et i BuE s AyRle, Ml [ifagniude of
saideleefiremdii s Blaicettedtltee @fahBtoMByrgee measur ed,

wherein the magni tude of said neasurenent is

[ dNdogatinViofter bR OSRIRE iikdenBbn, ahérdlig kovidedORIOQdEr ddiprising a
anot her aspect of the invention, there is provided .
plicality ad dMINA copmolesien gviergin ureid ifel) agflenvigryc erppiésgedight possible

co%‘t%ﬁgtﬁo%ss(?f éeugrlpu%d%eéenrer@fe %gqu}gés‘gﬁ)lee 'c%{)ingﬁg’l%' 911 fwo outputs,
wherein the four possible combinations are no output, a first output, a second output, or
both the first and second output.

[00101] In one embodiment the presence of no inputs produces no outputs.

[00102] In another embodiment, in response to any and exactly one input, the full

adder may generate a first output.

[00103] In another embodiment, in response to any and exactly two inputs, the full

adder may generate a second output.
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conmbi nations of three inputs to generate four possible

conbi nations of two outputs, wherein the four possible
w@uBiosmbi ons are no output, a first output, aPCEHATZ®7/001517

out put, or both the first anth second output. [ 00101 ]

In one enbodi nent the presence of no inputs produces

t gUt s, Q . n: i '
G084, s ANt IGGEL, REAROL Tl R s s
goesategefint addeseaotd swputout put . [ 00103 ] I n anot her
enbodi nent, in response to any and exactly two inputs,

[ 60105 fjulth apstHET enfBRMiBEN Lt et GheF e Idp@n irRtytbe[a ELOH]d event.
I n anot her enbodi nent, in response to three inputs,

[ édl%flulﬂl AAGEE DRt At Bnd b1 BE oBptsSRHEPHEIIQBLLIIE event or
[ 00105 ] In another enbodi nent, at |east one of the

a idefsatableneffech aletermited chyalat deasty eng of [flpdasoende $peclpssopywsrsurface
1errbodi nent, at | east .one of @{@;?&ut s_may_ be ot
PIASRQL CEOPEIoEy BRS GP U5 EPe YT STh SR Ry eaton
flddredcBRR!  §RBtr&dcopy,UOEieRIAN CRicRIdRGL, I OBaRMbassy] f @BRmatography,

pl asnmon resonance, nass spectroscopy, NVR, electron

radisinretnye photometay, ssoltigraphst elovironiumedidsid¥, visible light or infra red
spectrosco circular dichroil. [ assay,
Spfgtf%sﬁ%?%ﬁ o) ay“F I?egg?%r%t%?if&%%%or?et%?ﬁsci nti graphy,

rqni c t hods,. UV, .visible light or infra red
[ @yBE0r B eBpde aRbthmeR - o dusessh kiUt fae Rt to another
fdiinRgsof . [ 00107 ] In another enbodinent the first or
second outputs acts as an input to another full adder.

BRI EF DESCR! PTI Nn iR PRONNGSH DRG] A

preferred enbodi nent of the present 1 nvention will now

[ @glpgﬁs% @P%%«?ﬁémtgg%{rg%%ta%h%ﬁ rhtein%ﬁt%n Witf Row be described, by

enc aw ngs wherei n:

wp 30 dxakiphsrey, kittDeyfireddedn thefaccoepamyamgplrawingd edierpn: of
a Multi-conponent nucleic acid (MNAzyne). By way of

[ 6x®91! ariguel 3¢|Dépiétton A ¥ AzydrBplady cesigased DMMultbcomponent
partzymes (A and B), which self assenble in the _
nyleis @i (MNAgymg) 4%&11’@' rY of gxqomlergrdiclospyre An MY AEge is composed

eni N 0 e
oSS BRSPS, PSSRSOl it pASAREILY n sy
faohtitatbr. iVehendhatw ceparfzymesl adsyinbig, in flerprescacpdthe hssambhfacititator, a
substrate., The two conponent . partz have (.i.). sensor
caR HRce I e LA HETHS S §# FAEPIs L GPOIYipg) IF cxample
f 5 , ,which bind
CBAIRPB Ehf IR, B0 s i v
thadaserntdy ahcibitaorp (iDr subdiese gmss,f which dtind ¢havaitbsirates and (iil) partial

ca?ﬁgt?clz co(rle )séquences.

[00110] Figure 2: Additional exemplary designs for active MNAzymes. Panel (i):
Depiction of an exemplary design for MNAzymes where multiple assembly facilitator
components are required for MNAzyme formation. In this design, one component (F1) of
the assembly facilitator is complementary to regions of the sensor arms of both partzyme
A and B, whereas a second assembly facilitator component (F2) is complementary to
either partzyme B only (as per this illustration), or partzyme A only. The two assembly
facilitator components together direct the assembly of an active MNAzyme which can
modify (eg cleave) a substrate. Panel (ii): Depiction of an exemplary design where
partzyme A component and bi-partite partzyme B components assemble in the presence

of assembly facilitator to produce an active MNAzyme capable of modifying (eg
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Depi ction of an exenplary design for MNAzynes where

multiple assenbly facilitator conponents are required
wo ooosddey e formation. In this design, one coP@DABRIN07/001517

(FI') of the assenbly facilitagor is conplenentary to

regions of the sensor arns of both partzyme A and B,

wher c | (F2) :
R BeRRE R B ARy O ) B Lo SAARER o) (D, which
1st1ﬁé1ﬁﬁ&1bhtu§ tallawistable, MBTAzpﬂlﬁataEsel’fﬁ)ly\erﬂhb ybsefibeof avecond component,

assenbly facilitator conponents t.oget her r?éi(ﬂgect 1&,1

referseshitol 45 ptabifiserArp MRS rie)- WY REiZasiAn apiliger arm to the
as%ler%ﬁ%fe?acﬁlt &bﬁlta[ Rlcktio chﬁéeng td ihe t%f&ht%ﬁ's@ﬁ’so?fanﬁrbf the partzyme,

l'ary ‘design ere partzyme A conponent and

alidwpassémble of an bativedBAcpmponent s assenbl e in the

presence of assenbly facilitator to produce an active

[ dAaY ”eFigﬁP@@ eCRAng®0 dinf Yutyint ( Sigeale @i digdcece) ubwdrr tinee. in the

In this diagram partzyme B has a truncated sensor arm
p(espncmf aRtite anﬁslwtw& Bylticompgnentynaclely acignporppiexes.  In this

ass e

FREF Y 3 AR pELR R ey SRR, TR Epartzyme (B) has one
cobiporiedt Zaitainimg afsubfimtesirabial pastial caiytic @otehandassemated sensor arm

facilitator in a locatjon adja t..to the, truncated
(Dearbi secppd sImpapsntxhich seres 45,3 %%éh%?g%%‘h&)y of an

active MNAzynme. [ 00111 ] Figure 3: Chan {aput .
[805Ral  pnlindseass e feersisues Way aeserysdtin ée%sg é‘bvc ontained all
t %Cctol V%n@lﬁg o# ﬁa?fzwn\é?A%hﬁ% Elﬁf'?ﬁ Q?seﬁl‘rbg“ﬁlnﬁ'ta%la?“hﬂ s c):on31stent with

PIrEXes: exanpl e partzyne
tm:f aﬁérﬁhl@'%ﬂjaoﬁﬁs IMNAziithes st oledvagardfzliersulfsBptchmsthemeeaction. The

conponent cont.ai ni ng a, substrate rm cg?rﬁe’()grﬁesul%ldmém increase

O@aqswrwf.tbe #ahilizes dEm RO¥] &@@ayrg%
1‘?91%‘8:? f e rlﬁ&i&atﬁ)(g'tﬁﬁ B rc\Sﬁﬁ)oﬁ@nth 8dsBRid] if§ieihe AkBbY) of active

An incredse in fluorescence was observed in
MIéAzymmm( fhjs systeirc A cmttczilrnmﬂloal lhckingeait 6sRsBIREN fasiliptor (reaction

A d B d nbly..f litat Thi
@M%ﬂi{%ﬁvﬁd%g?w?aﬁ%ﬂﬂa%‘?og?%?’v%&ve%%ﬁﬁ'e WNazymes and
[GRTELT Oisgire inepietins of 28 <amalass deFigh tbf M3 feftchand side)
aﬁﬁeﬁcz{c't P MNAXymé Eﬁ%ﬂttheﬂd' sidd)OAh VN AR RSotReEWHEPar@YRies A and

time In |cat|ng t hi s corrponent is essential for
B bmp]s:se)vntﬁ yn efsembly {aeilivdidr yoraporient amd en gp@tibninbmbitor (left hand

gaﬁ]{l zgf tlﬁl ?;pag ngl gﬂ%‘agwagﬁgfetgbb%{ ec%t%lgrﬁéa% modifying, the

sﬁ$%f@% QBER NRNithéd® thé a0hEBinhiiog whsy Airthoe pichideom labile or
an exenplary design for an MNAI (left hand si de

cbaa@atdﬁ linder Gadivpiag yirve ther dgied BEAW).sWEIN: MAY SFREPLS §vo or more

or med ar n :
TR IR AN R S SR R 895535, ©
abaviey shtdelor ddweaidNAiich ds &amhitﬁllpfndnmmem«:mgvaq the partzyme
but not catal ytically nodjfyi n%e the substr

cempEnihHaRf Haivhexethan Rhibiary wHernh fiksslrptlﬁﬁffh? WPH%%IY structure
r!e(ﬂﬁxleﬁ%r forn@d & PEatalytically active MNAzyme and (ii) an activator assembly

facilitator domain, which if separated from the activity inhibitor domain, may function as

an assembly facilitator component and direct the assembly of an active MNAzyme.

[00114] Figare 5: Demonstration of catalytic activity from various multi-
component nucleic acid complexes. All reactions contained partzyme A, partzyme B,
and a substrate labelled with a fluorophore quencher dye pair. In addition, reactions

contained either (i) an assembly facilitator F1/2, (ii) an assembly facilitator comprising
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cl eavabl e linker (indicated by the dotted arrow),
whi ch may separate two or nore domains within the
W@ewsMitoys i nhi bi tor. Such domai ns may i ncl ude, PEDAU2007/001517
exanple, (i) an activity inhgbitor domain which is
substantially non-conpl enentary to the partzyne
conponent.s er [ t Y,
cAR P g Lk ShaEGH &R (DR Bkl dlr asscmbly
faboitaret FOD), qfii) aseatbdy Yiciliatbt pomioh iRieanNA yotiwitg ishibitor) containing
an activator assenbly faciliftator domain, [ [

which if | .
tweétwaﬂrrsm@meﬁ@na%%itv AR gtk hibaior demam I %r?a‘ipmam with the
S ats e 2b AP ilinls il o penmangiens

e o PR R SR R PY A o catayic
ClERAGE 0P R GPBiaL Bdchvy MAVAB e chaplexes @idhre aNd The fluorescence
substrate | abelled with a fluorophore _quencher

. c 1d A . | dye
ingegaped rapicdiyidn wpaskons eeRivinBgsCIEsh sty dpqiiiiator (Fly2 g assembly
a i 1. t.at.or i . .
RRFPEL piFFL g Bhtle B2 tmalit o A GG Nos | and 2 respectivel,
bR P i 0 capablhvf tlegeh) the substras fordntrast, theteacifon containing F1
assenbly faci|itator FI/2), (iij)_assenbly facilitat.or.
ansh Hie; VY 1alBitornshawed o PcTeRsh B‘? {lBPresERES PR NYTE m&catmg the
Do . < . i BRI biteo ;
o R s B Rt i o lbsence o
adsemplynfacilitagenbl y facilitator or activity inhibitor. [
001 15 ] The change in fluorescence was nonitored over
[ bO T JasFigufeas uSehahatia treppsewtatibeavhRigndl Cascade using DNA
substrate_ by active 0 exes (Figure 5). Th
S < Srecheratai e tasB e MOPIny THOY BRFabe Bt Pl gabelled
> - i 1¥ domains;
RES BB ER AR ELGFaldo) Chfortht cninigE R domains
act i,v . i t 3 i
oL B8 oo RE0SEHS) o byl Wl e s
t he fgrdbhsoof Gl ieivignan Rbtivtydirhiistonqivhen _tiycdrprbrhtbdtinrRIF) and

showed ng i ncrease jn fluorescence,oyer ne
i ndi eegpm%g PROTUG f AHPICETPILP LR SRR RIS B hgved.

i f Whidhh ;Ahsentiel 6 t f
EEERED PRSP, |MATM ARgRE Slponct

r epr essembhtdfen activeSviialymEdacatwlaskid) DNA (SCUD). The

illustrated protocol, ipcludes t f oW .
cdhp Swésﬁf'itg:se qe)nceaﬁ)a:atgﬁll B?tgfggtﬂ 'fhg Jﬁ%nﬁ%ﬂb, Whit¥l when cleaved by either
( Repaiygeyrhenibirt RINAAGL Db akaills @OMMROGPaAtatice Yfathai Ry and F2b
mul ti pl e donains; a. the R domain, conprising an

act i dpmging nhi bi t or/ reporter domai n, which has the dua

functio foaflrs j an activity inhibitor (when
(If)naéloalsﬁeg}rbzi( ga& llftﬁtohﬁﬁpcgl%%tr%gcondl y providing a
(ili) parASEEmpubi tambpre] fomhiap allive MN Aiyesy Bdstriotuaes only in the

activator assenbly fagilit r domain F2b_which is
peeserastaf apotbgmsenaly ficplitaigs @Mﬁwgﬁwa\ﬁ%eﬁ W@PM‘%@ a target
nfrAefc LR ﬁ)ésenﬁﬂpa test sample; the active MNAzyme 1a being capable of cleaving

RIF, thus liberating and activating the F2b domain, by removal of the RI domain (which
can then fluoresce and generate output signal),

(iv) partzymes capable of forming active MNAzyme 2a only when the partzyme arms
bind the liberated F2b domain adjacent to a F2a domain. The MNAzyme 2a in turn can

cleave more RIF liberating more F2b thus creating a cascade of autocatalytic self-
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c. a substrate sequence | ocated between the R and

F2b, which when cl eaved by either MNAzyne | a or
wOoLMmspm®IRa results in the separation of the RPCHAU2M062001517

domains (ii) an assenbly facijitator conponent F2a

(iii) partzynme conponents capabl e of formng active

regtﬁ;‘aé yi‘@g\m '21? ﬁ’(e%}}%%én% Eﬁ%%?ﬁ%‘f%ng{( anp?%f‘ﬁfNAzyme

Zmabgkembleﬂmtarage\t[NAﬁmimnmla(n d present in a test
sanpl e; the active MNAzyne | a being capabl e of

[ @me avi g thd doserdcdé$ Fil ltlbs?;?]@ﬁzgﬂls fANONBLIvMath Ruldriiah MNAI 2i
domai n, by renoval domai n (which can then

canpiet é@@emﬁiﬁuRé% H@rth@ eraserosal Bl g"ﬁtéY‘? MNpgyme,dp twape form and
AR TaphE T VB Ak P ATE R TR ety o

ad ctive MBIACON@BI 22, STitte NINAzyme 2dacah futthigmcleae mbmm this would

nor e RTFIlberatl nor e F2btgs creating. 1e;cas ade
ingfatcad S1GBHCAICHES. SAD {Figpiei®) 504l eémtl ritheruucleif gojbtargets

T 6k B 5B s
sttakezyatsdinked wfth lﬁh apﬂamepMNAgfymsyfstﬁm (abslazgwe irBiguve (7).d
forman MNAI 2i conplex with intact RIF. In the

[ pu1e8gncEig@fe 1 AnaetemyislaryNéizytegy lfor thoel intbdudstioraofl the activity of
cleave RIF, releasing F2b which would then be free to
@Rt e and facilitate assenbly of an active MNAzyne
2a. Since WMNAzyne 2a can further cleave nore RIF, this
[ QWUPd et $tmte@ya1nsihgen@yste@a§@ra@e usgtigBherps () & wiethed fp grontrol

[\éﬁ%ﬁ' o & | ﬁlxx;’?y u? %,{g ?Itgé~I 2(#5)% olr grhog{clu e‘sﬁ{c%ﬁ O(félg r@g@md of ldietectlon

oﬁﬁﬂn&ﬁhl@@@a@dﬁ}g&iuﬁﬁgeapmm&yhadsegy was |inked with an
apt aner - MNAzyne system (as shown in Figure 7). [ 00118

d01B0gUr ehdhuddéic ﬁéﬁ& B cvtidEtiRAMASdINn thi@xempldhPdptPMNAZzyme
[of t%e activity of NEIAzymss 00119 ] The s?lrat egy in

det¢ntionsirategmnelidebe used elther as (i) a nethod to
control MNAzyne activity using |igands as activator
nol egulastpdandgedzymé;i ) a net hod of det ecti on of

T OTH B Gl e B A B SR R Mh e MR nchrr &P into ome

exenpl JFits affsa- MNAzyne detection strategy |ncI ude a)
a standard partz me; b) an apta-partzyne whic

par t 9y #8 aaseﬁrr’plmfacalpt@@rrévhmhq@omp@h%qn@ epmeowawé ltmdsl tOSboth the

ends; apta-partzyme and the partzyme enabling assembly of an active MNAzyme;

d) areporter substrate; and
¢) an assembly inhibitor oligonucleotide which hybridises to the apta-partzyme in
a region which spans at least part of the aptamer sequence and part of the

substrate binding arm of the apta-partzyme sequence.

[00121] In the absence of an activator ligand (left hand panel), the assembly inhibitor
oligonucleotide binds to the apta-partzyme thus competing with and blocking binding of
the reporter substrate. When an activator ligand is present (right hand panel), it binds to
the aptamer sequence of the apta-partzyme, blocking the binding of the assembly inhibitor
oligonucleotide, and thus allowing binding and cleavage of the reporter substrate. As
such, MNAzymes can only form and cause fluorescent signal generation in the presence

of ligands that can bind aptamers. This approach can be used to develop molecular
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c) an assenbly facilitator which is an oligonucl eotide
whi ch binds to both the apta-partzyne and the partzyne
we@p@blsgs assenbl y of an active MNAzyne; d) a PEpPAD2®r/001517
substrate; and e) an assenbl 33 i nhibitor
ol i gonucl eoti de which hybridises to the apta-partzyne
fvikiae
L B A R R gmaively
itaph alsp e typlice tcséqcnémn@f bpthadtRic deid andtriva-raiotenand tigehigands.
activator ligand (left hand panel), the assenbly
[ 0Op20)i tToRwild bisg BB upprecibted dylinedkilled it i @pthat maer b1z aptamers
thus conpeting with and bl ocki ng bi.ndi ng of the
coul et imporpengisdy it anxneé the Rligenuclestide cpmgapmpts, gncluding but not
a r
HEEETIR S e IR0 SR faciah SE TS Bt e LR e pptamor
cdhh@ ‘t&smem’pbmtadnimltdo ietther @ld gb latujcloaetofdheseanhigdﬂuukotldes. In one

al | owi ng, bi ndi ng, and cl eavage of the reporter
oAt b PEmEE SRR L oE eI FR A Sritfr g oin another

xfn‘bb&ﬁfn%ﬁtctﬁﬁ Bl%tﬁﬂngxn@ hu&%e@ EPA1OR brft LuB&rddt SREHCLPSlzym

I gands t can bind aptamers. This approach can be

[ g(?]fegt] 1@3%’ e'so pAﬂméxﬁ Pﬂ)ll@rosfv\ﬁ tc‘ft{lﬁﬁg{kﬁitmﬂa@a%ﬂﬁg AR by a

Gl ytic ac
DNAmmaligasel ynd hncMNMm b&nangbmﬁﬂiednde dtkcisi digool/2 can be
both nucl ei.¢c aci d. and.  non-nucl ei c i gands.

|
1oy MYAgyme infp slpapageRraducty gh @ﬂﬁiyg %Egg & s geherating
21§ ¢ ﬁc ?h&sgh%tanﬁ e_nQtrdX ﬁroﬁ@&t@nﬁﬁﬁh Q:Qx‘x'#)grtféf‘pate in a subsequent

i'nc d into any of “the ol i'gonucl eo
hga;trqncmmttos, Aj IhNAmyinn @gm forcﬂxainptn 144 (Poiot keal, 2004) can ligate a

Z t.he y..facil or o
R P ies e R )l M o ApfeblE, GHES g preae an
oBgthulo@igafien glfodﬁmﬁﬂl Bk s8a8 ﬁ@dl&ﬁidb defuentdofdligo 1/2.
enbodi ment the aptanmer is attached to at |east one

[ 6&1=9F F’l&ﬂ]’@é ]?xeﬁﬁflﬁlz)yﬁiauctﬁfbs FHPMICAZANO Al MR td@ﬁgnsi Some

apta I's attached to at [east one substrate armo
emnplwnﬁact[vedﬂmmeﬁt@uhmes&re showexiansnelsoh ta D (left hand side

S iRy B B BoRART LD Ef domate by g i Shames,

whith g ctdae@mckubstraedw (SYNExatiiRed Mm1%waﬁﬁas RE© hirdrSin Panels A
oligo 1 and oligo 2, thus generatin -cyclic
tqolﬁdgtmvatr@s taribe thth)f dheosefive Smam gEW%Ml\&%hstmctures contain an
I
SR, ARl s MBS SR o ST AR aicd s gy asembly

faeditator gHtie afl aéti\feSI‘t/IN(Plzlyﬁﬁn'ﬂ]h:é Bhktraton(ohtags sthethes foh®MNAzymes,
o create

Wifq(fég%u% é%? 423931116119 Hﬁ%&%i?té‘i(ﬁ’? lB:l 3&3@ A 1R apppanbd, feilitators F1 and F2
p%)i(iglg ?515&:1]9 5@@1&‘&%?@@% Pdig9old F1, I Q{ﬁlﬁf(ﬂangl' %}” &'he-examples

npl ary structures yme ‘and desi
oﬁb/ﬂéAemdmtth as shbwaanlpaaell\/f‘\lAm;ahﬂe ssbnmtammesxflﬂt gclf lvomplementary

in Panel.s A to D (left hand,sjde structure
eSO e AR STAMAETE: MNP R CHRATYR e aprne or more
stabiliking aBNT MG Ss shown in panel D. The specific MNAzyme and MNAi structures

labelled a to h may be better understood by reference to examples 7 to 10.

[00125] Figure 10: An exemplary strategy for a cascade using two substrates. In
this strategy an initiating MNAzyme (Mt) is formed in the presence of a target (T). The
initiating MNAzyme (Mt) cleaves a first substrate (S1) to create a first activator assembly
facilitator component (S1f), which directs formation of a first MNAzyme (cascading
MNAzyme Mcl1). In this example the first MNAzyme (Mcl) comprises two partzymes
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whi ch can cl eave the substrate (S). Exanples of MNAI
structures are shown in Panels Ato D (structures to

wao b@sosghs of the active MNAzynmes). These NMNAI PCT/AU2007/001517
structures contain an activi24 inhibitor (1), which
binds to the site which would be occupied by an

arlﬁfﬁ)gésgféf%einlfﬂ:gg ifelc!tﬁt?l%%o gc)nﬁh@ d@ﬁ IJ%W M ®an cleave an

contal ns enes

addidonatl esubsteataSBTkHuy  Ftsratinigt anoerddﬁion@pante&atﬁ) assbmbly facilitator
and F2 (panels B and D) _.or

cé‘r%ﬁcigﬁéés;bi& iy e e ofR, Semdawﬁfzwaaw&fld@g MNAzyme
M-Eaf FX PG ?J th%on&ﬁ?ﬁ%g%@ élg%%?’% neé}—tlsf@?ﬂ% g ymes and three

I'ncl ude sensor arns wt ary r
assbmhlynfamheltcp:ra:bmpymts@sgnated FapF4 MNAS21 Mm%tamehemdvave more of

B B (T 08 Rl ShatBL o e B R Ry Bmbly faciliator
c ]?dﬁéh@'(@l%) |’I@1‘i%eieh@sdtoath5 ForthBY ?SuREdr it MMNISA eog\ﬂ %thereby
reference to exanples to 10. [ 00125 ] Figure 1

foemmg)amznyplﬁiqamrega}cafd@r a cascade using tvvo substrat es.
In this strategy an initiating MNAzyme (M) is forned
[ 001 26He Elga&em: e& sdfnd amsplifiehti¢l cascaie nsing andnitiating MNAzyme, a

SOV areati mliratian v PIAzBM Reneometinisb ENAL e cleavage
rdadbohit.. Tﬂmtfa%%zﬁ@sﬁaédﬁ@fh@ﬁg&@hﬁthe félld’w%ﬁ% MNAwysre

(cascadin . Inthi's exanple The fifrst
a'“s' *s@r’r%%‘atya‘%%c rIERTRL B3] AR RE EXTRRAN of Mhifiting MNAzyme
(NENTA zyvie| 1 aY svhichIckaves afirsbshiistrdte (cabstsaid A) nad geneBRgs & fustcleavage
lib ' di
st (ol ABoffilonatsony & a‘}:gg'eﬁ@wt {iih e Rtpropspably facilitaton
(Rbdit SEHORL HRNOLKIR. (?/b AMDAAYIEs Midired 18 4 Bb@ponent in

exanpl e t he second 2) conprises two
repetiary pspest &ind amch rﬂ@e swgé mld:ayag@cpmdupbt(mdw npbhéntequired as a

desn% fxt ed F tz . M2 can then cl eave nore of
CHpROTER @tre%cl}ﬂg??pg? 1 SI) thus creating more of the

st _acti vat or a at o erpon S| f ,

(AT S Lo 524 DO RIS AEh T B 1 SO WSS ot its 3

tefrihul 4GS %ﬁ’i‘{abﬁ@fdmﬁgtléi{‘ a@ ARbdtt 8 FIrOPNAR§HBAR, wihich has ligase
00126 ] Figure 11. signal anplification cascade

aqnmtngNAaymethmq hzghm?mﬁrstaplmw p@slu@to[@roduct Aa) to a second

‘%Isng% G gdgzt to TReCs %Tﬁégtajéegy ﬁ?rpegg‘i ?g Yen i oL %1 MNAzyme

(VINQWK fhe ;; the following features; (i) A target
nucleic acid (FI) facilitates the formation of an

i iTheaddcBga MAzygTe {)&WWukﬁ)AB’)hﬁﬁBn&ﬂseﬁsV @8 #tivhtodtassembly

Substrate (substrate and generates a first cl eavage
fapHitatonc corpperedtite disery tben doralagen o edcend MpApywel lﬁMthxzyme 3a).

n _acti,v SS fa
Y Rt By B PR i o R, e g Rt ot )
gERMIRRERIthEN fif# adlédvage PeaRCL (ﬁl‘odﬂctaﬂd) hhe sS@ﬁﬁndeavage product
cl eavage product (product Ab) is required as
(product Ab). The further second cleavage product (product Ab) then directs the
formation of further second MNAzyme (MNAzyme 3a). This results in a SCUD
autocatalytic self-replication feedback amplification cascade. This SCUD cascade results
in further accumulation of further second cleavage product (product Ab) which functions
to assemble more second MNAzyme (MNAzyme 3a), and it results in the accumulation
of further first cleavage product (product Aa), which functions as a substrate for

DNAzyme 2a in aspect (ii).
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conponent in reaction aspect (iii). (ii) The first

cl eavage product (product Aa) has a 2', 3 - cyclic
wEhbespkmve at its 3' termnus and is suitabl e POI/AU2007/001517

function as a substrate for PNAzyne 2a, which has

ligase activity. DNAzyne ligase 2a ligates the first

LR P 5 b MElo P AR Ry e ApbaTlS by tigation

offdi tlbpngs pMifey(FR (MY AE titagecor(d subjtratl €S 18RBAB®B) forms a new
cl eavage tﬁr oduct (product Ab) functions as
r

patymga asaidifionyl MiAnma(MNAZ RSO DNt Tﬁléaetrs]iidit@@ﬁl MidAzyme

AT e BRI ATS  RATRp s Bpe e

fl{sruplsdre ah@ qignchaize phir dguftingtihan iddresse ircilearesgat signal indicative
roduct (product Aa) and second cl eavage product
O%B?B%We%}%rgqtﬁédieﬁra@ﬂ@rl-second cl eavage product
roduct Ab) then directs the formation of further

[ rd Nenps A8. Melecuae Foll) Adder gsingsMNAzymesa Wehree inputs,
FACIOEACY Y EARK BB haR R0 F BURASH IFRLLAARY Poon e

“‘DAGL UBpregdnt Gabfatds kit diffsat oibrepherasagad plie dusligonucleotides are
(product. Ab) which functions to assenbl e nore second

digmlaysenia hlagiadgwanzymes e alsp shewp g black, qndeare pre-complexed with

I.oR4 Qf, first cleavage product
h g?%ﬁ%tﬁélkg@eg%‘?%bgpﬁtﬁcti ons as a substrate for
DNAzynme 2a in aspect (ii ' e ligated partzyne
for the additional I\/I\IAzy?'lr)eE(Fg\)e/Inleoyagt ed in aspect (ii) by
e

L e g LSRR HPTD DRSS il o o

fadtkzyme for the additional MNAzynme (MNAzynme 4a). The
addi tional MNAzyne (MNAzyne 4a) forns together with

Gighi t &*%ﬁﬂﬁ%ﬁf&% SyRShERE CorincARIYE Bl Rot il
[{)(ﬁuggop’ﬁ%e?ge and quencher dyg pai r lr%E%I tcgﬁdgv?n an0 nef:essany
sdlelyt. e ddptherméey vamativas tof shervedrd i ‘fedimpatingd  scht dse“comprise™ and

“ e, of t t | ei.c.acid FI. [ 00127 ] Fi
B ltie g RP A G PR Ry s, The ¢ hr g6

I nputs, FAC , FAC2 and FAC3, are shoywn in grey, .the
[ BONc s s deshandrume g ugloe 3A - X tepbtalis; may be
us%Hb%ﬁtre%th@ﬁgéﬁblgh Alf 8Nt T4 UGHERNOLES dodstdiRe& polymer of
ol i gonucl eoti des are displayed n black. The partzynes

danxgribbmsleobidancd mitwnaclketidendasase @r enelogpesex defivatives, variants,
t he ol i gohucl. eotj des. and substrat e, .DEFI

e P ERPT IR POt PR UG G b FIT AR 1 U PR DNA,

alkiGtoTEBNIAN INAE nckifldted RNA Ol PYRNA, siRNA, shRNA, mRNA, tRNA,

snoRNA, stRNA, smRNA, pre- and pri-microRNA, other non-coding RNAs, ribosomal

RNA, derivatives thereof, amplicons thereof or any combination thereof. By way of non-
limiting example, the source of a nucleic acid may be selected from the group comprising
synthetic, mammalian, human, animal, plant, fungal, bacterial, viral, archael or any

combination thereof.

[00131] The terms “catalytic nucleic acid molecule”, “catalytic nucleic acid”, “nucleic
acid enzyme” and “catalytic nucleic acid sequence” are used herein interchangeably and
shall mean a DNA molecule or DNA-containing molecule (also known in the art as a
“DNA enzyme”, “deoxyribozyme” or “DNAzyme”) or an RNA or RNA-containing

molecule (also known in the art as a “RNA enzyme” or “ribozyme”) or a combination
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[ 00129 ] The term "conprising” nmeans "incl udi ng
principally, but not necessarily solely". Furthernore,
waQ 2008/a%i0ems of the word "conprising”, such as PCT/AU2007/001517
"conprise" and "conprises", Xave correspondingly
vari ed nmeanings. [ 00130 | The terns "pol ynucl eoti de",
thefHE | iy aCHNA-RNEA "19bHIGRNEL R WhRh KBY rB®eHB80a substrate and
. Interchangeably and refer to a single- or . ]
catidysl enstifmate op tieysubstrard. The auplepbidmrpsidees indthe atalytic nucleic

r.i bonucl eoti de bases, or al ogues, _derivatives
sy PR SRS N bt ok [oRs "CheiPear e g losues
hBbenot limted to DNA, nethylated DNA, al kyl ated DNA,

RNA, nethyl ated RNA, m croRNA, si RNA, shRNA, nRNA,

[(§(ﬂ|§IQ‘I] WR%SSE‘B%-C t RiuBleic@RBidP chmilek” O Ri¥Mti-component

ot her non-coding RNAs, Tibosomal RNA, derivatives
michse acifl”, ‘IA caniMiNde renplegt referytoceomigileresiolrich lsemprse two or

By way of nonlimtin xanpl e, the .soyrce of. a nucl ei
it el B S g Ll 28! Sofmes,
stodRelinS, ad¥BBRI fRNitathdMBibstrals, "ald, mptid@ator - doHp@Aents including
bacterial, viral, archael or any conbi nation thereof.

adtivp igtbitorghesserblysinhibiersl ynd eomprsicaiscthereptl Ispmegnebodiments

! lytic nucleic acid'.. "nucl.ei i p .
e SRSl B 380 DS S B ST  A hmptos n
inh&thver hpigeaih as andvishalayreamrise BNAINAL edivhensy also be referred

DNA- cont ai ni ng nol ecul e (al so known in the art

tor rygain e 4 Al ti-CompeneF Ipgoly rgid BRctoNpRGRRYMe @{INzh) Ayyet other
; N | i

cBiq DRSBTS IR ik 2ho%s SRAUDIA, LAyl aded o

adeenbly andDisfel RVA bl ydar MaN Anyhrecinkladingh bethnotelymited tgrd gubstrate, an

substrate and cat.al yse a dification of the
asseTBRy s Btator st R G And e SPHERRSS: Fr GOHRPOBSR'S fFFTal
nucl eic_acids may include the bases A, C G T, and U, .
[ G 3l | Thecterra ( MMAZEE Hritgod Retielg iRdsrsitp dwa oF mqre 9fgaicleotide

e " i > i i " [
schyudiiEs tel Barcatthed) S BAD R ne Bk foN AR R Dttty fycilitator
(foebeimile «ngdte Xesn whiactivecmmaic seidteneyme compiex that is capable of

canponents..sel ected fromthe gr i Si hut t
e oS gk S e AP IO 2 P yme
arl Gtz R TP fssde_pw&ﬂn,rﬁ%lﬁ%'l. ayyskh TR EEneé & ng@fr??ﬂ HaRkPmes A and B

including activity inhibitors, assenbly inhibitors,
cazhdbivd rtp e agssmblye fasiitaton fe.g othovghbBidisearitrickt base\paaring). The

MR L A5 e s 2 P B8 B SRR et o

cdeB M dr DA tAE adWbIicTifat R YT Bsthfe behELHT e NINARgheicAgage the
as a multi-conponent nucleic acid inactive proenzyne,
a¥p&3¢10 core of

sybixpte,) the rodieation e elapuarimdnviich ecapbeedobphexe
tﬂemA%%e,ofon{{Q& Sy ﬁ{e 15@&0&81{@91%@ %Etﬁlyrtlg %ldhfaﬁg Jr Phrtzymes A and B.

Cleavage of a DNA/RNA chimeric reporter substrate is exemplified in the drawing. The

MNAzyme cleaves the substrate between a fluorophore and a quencher dye pair, thus
generating signal. The terms “multi-component nucleic acid enzyme” and “MNAzyme”
are used herein interchangeably and comprise bipartite strﬁctures, composed of two
molecules, or tripartite structures, composed of three nucleic acid molecules, or other

multipartite structures, for example those formed by four or more nucleic acid molecules.

[00134] An example of an MNAzyme which is composed of more than two molecules

is illustrated in Figure 2 (ii). A partzyme may comprise multiple components, including
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assenbly and catal ysis by an MNAzyne i ncl udi ng, but
not limted to, a substrate, an assenbly facilitator,
w@2@Bakiobs ser arm and the partzynmes, or conponeC/aU2007/001517
thereof. [ 00133 ] The termJmMNAzynme" as used herein,
refers to two or nore oligonucl eotide sequences (e.qg.
o TSR b pkhehd bR SLod e Ty o sobiling
ar@C bordporeiic ivioh @sbillsesnthy MENAoymE etrudtiratbyi mteragtalyl withfeither an

catal ytically npdjfying. a substrat xenpl ary
asmm&lyrfwlétémfasﬁeﬁgy@a}p%zg}%Z Zﬁiﬂawgaﬁtﬁ%ws is

depicted in Figure 1. Wth reference to Figure 1 .
[ QHB6 1y khe tarmari heh usedhberein eherade 2 semplex dhggr is in a

. 9. «thro tson-Cri Daj.rlng. YR
SR L A0 Ll R APt 108, MO Riion
adBesih defedall] pregsttedt amtedihent, fier MDA tnivey bessatatiplioally inactive due

facilitator. The substrate arns_of the MNAzyne en ag%.
tor hiading 9 ep Aclévity wRihieaohpemcieahds, é?fgéxaapé%@ég‘éyl‘?@% n Figure 4,

i i t . i .

RS o L e BEE ROV AR, U RS ey b fomed

wHanpartrymefA pertzgyes aA asethbBy faclleaovogel of acividAdiEbitor associate
chimeric reporter substrate is >§e | i.fI.e

i,n the . .
OB FgnacHE tionglegxapy AiRfrog i i lpstrated in
Fiol460g Ophore and a quencher dye pair, thus generating
§ gnal. The terns "nulti-conponent nucleic acid
BYHE" %‘)"%@1 11§ c6inP1ex P! Gh&EIE B8RRI domplex”,
[gdr:lgxggn%%iqgrem iparﬁct g%ﬁ%ﬁ%%@? ,Cs%g%o’s‘gg of tvvopx piex
“gadl il e snactive MNAADE i‘ihacty MNAU e sseddomginsefdr tof mulicemponent

nucl eic aci d nol ecyles, or other . tipartite .
nuglei apid eI RGP POt Hbe éatP‘&ngﬁcY %%V? 1< 3p opg ebodiment
UGHL1iGe A * Rl fich Wy 8% aaRkRicefly Ahctive due t
th@l\/NAz%aéﬂge \?\,ﬁl %h@%ﬁg%np%zgne[aﬂgf m)lr e rﬁﬁyan t wo }?rg:! e}c,:ul géve_ ue_ °
bindinig] ofumt retivély inhibifoywligomclaotie. In gmather wimbodyent, the “inactive

rise multiple.conpo ts, i.nel udin t i
MG R 5 A B SRRy ipels il S ed Ry CBlpft where
ot @r ansleabf lthe? icBBipahdnts QequaRe Nor Vdatalitics MIIA ke sactitigy are not

MNAzyme structure by interacting with either an
assegialot Witl thei MNAtomplets Hepne eolodiment Hher absonge pf) pngpr more
S . . the rm." g . .
e AP MR ERITE s e 18 e iy et i
foembadyt o€alhy “imetive vaINAat @mplyer ei ninc at@dthdri cembodiment  the

activity is inhibited by an "activity jnhibitor" .
THEPRIHORBERL [RSCPAAMPI S PBEa QDAY RERPS Comptip iR aggpeiation

oP &1 GRE Q:Io)htpb At YedudRat foY 8n eve MRARGBITPhin@Ber embodiment an
activity inhibitor oligonucleotide, tor exanple, as

“idegivetMNA conHilexit may conthincll @hmpasennencssapy frstrdetyiad formation
i... F I i be, d..
obah e MiAzizie Sia Soartie MK Pmes; 1T oR it o the

aRehdevbtt nd Hinbld Siscidfs Aedreiéhtd thaf feMeqiirddRE thiéBysis such as, for

conpl ex. Additional exanples of MNAi structures are
exdnhpleta @wg]@ni_j ¢atiph.gdn @ngther embodiment, the inactive MNA complex may be

inactive because of the presence of an assembly inhibitor.

[ 00137] The terms “molecular switch” or “switch” as used herein refer to any MNA
complex that can transition from an inactive to an active complex, or vice versa, in
response to an input event. In preferred embodiments the inactive complex is a
catalytically inactive complex. Catalytically inactive complexes may comprise a

disassembled complex, a partially assembled complex, or complexes such as an MNAI or
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[ 00136 ] The ternms "catalytically inactive MNA
conpl ex", "inactive MNA conplex", "catalytically
w0 p@snoses MNA" or "inactive MNA" as used her ei PCT/al2007/001517
to nul ticonponent nucleic ackgl conpl exes which are not
in a catalytically active state. In one enbodi nent the
» eSrFL P AR Rl SRR, G ERMIT R pormplexes may be
MiN2yhiesor ol i gonucl eoti de, hi another enbodi ment, the
"inactive MNA conplex” is a partially assenbl ed or

[maggalﬁm diefas S CaibRElyVNACTRIB eoldeele?, ONgsahblFor fcilitator”,
of the conponents required for cat aI,P{'ti c.. MNAz
1

nme
Mty y asembint Laedsaier ameleorlel THENIOK >0 SABNARYm# assemibly
P STORA BN NG BREE G Aloro I WL HBER CAFRBNGAES that can
required for yime activity fromthé reaction mlieu
fabitiyats @bellsklfialsehiblyredfi partzimeadompdi@atsi e fOMA < eatalyeicilly active
| n anot her_ enbodi ment the m croenvi ronnenp for

MNAzYBIce byt teractiopeMathy e fEjom tmp oL cBipMdransy ¢ lp preferred
LAt | | t '
en%?o%ﬂﬁélﬂ%\mgs/%&b% Ikacmstoﬁ RRGAAN for MR RGOy An NINAzyme.

active anot ment an "inactive
IncmeEneodinmay, aoassahblydhdiliammmuydret @mpeised sfioge (Fogure 1) or more

S o gL 28, e MUES DU S, orbina o

thBRERBE S o 1R &rméﬁr&iggﬁm&ihé‘h}fadﬂ}gﬁﬁgi. entenib@facAtfors may
required for catalysis such as, Tor exanple, a

alshi assb@nte vatt MoYA complenet Which ardoeaticatabiticalith activigdnelidiag, but not
. [o]0) X be i nact,i.ve bgcaus f e presence of
tig e GRS e e A R AN RRERERCT .

switch" or "switch" a ed herein refer to any.VNA. .
[ BRIl oxComaRI®im o roth X RoROTPSI A (REEFSG < Phping, Which have
seg&laiev CuricQOR! €K th® cotipeRett €4S @ whille! $8P QR&BpIe0 RAvALHP Wisembly

vent, hi preferred enbodi nents the inactive conpl ex

fapiditagorcénmadips ol Yeycantained wihinoothireoomponaenis.y tei& avithjn an activity

i) it TeeBRORIEN ek GETRY b eV RIRREIERL Ehy pay copoute 10

acBv€ MNEz@aRe MYANbENate BhEhed foh fhe abmpeRACh At®texample, cleavage.

assenbly facilitator. Catalytically actjve conplexes,
Adiyatos apagrab)yrdacilitatop( e Bactivatae agsg fagilidatpap pgmponents™ as used
facil mlecul e " i " :

RS SRaREY s (hBSE RO IAG bblt Sbmponet, o povced

exopatiukiyt adaar facilitAdlAthemeelfissemblyy of guitzimhat cotipardts to form a
"actiyator assenbly facilitator! as used hergin_ refer

ooy lly erts VIRd7 ety hieraction wih Ehieselzar s SEHE NN pyme.

artzyne conponents to forma catal ytically active
[ W meAssgmphit lapidigatorsnsugh tap actientaredsseanbly fagligiors:fan be used to

U P A0S T SaBI o v
coipdagmenudi¢ic arRl eotapldkeetit actave MdDFeryhiey. f'Hod kaitlaholticomponent
nurglae){c gceid ((::gnqglreixgse r%a}(2 ];)e %thlyiigeill uiglgct%/)e d?nre ton&reepresence, for example, of
an activity inhibitor such as in MNAI.

[00141] An “activator” as used herein is any MNA structural or modulator
oligonucleotide component, any “molecular effector”, “ligand”, “target”, or “event” that
results in activation of MNAzymes. Activator oligonucleotides include, but are not
limited to, oligonucleotides that act as assembly facilitators, a partzyme or component
thereof, for example those with truncations of the sensor or substrate arm, and partzyme

stabiliser arm components.
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nol ecul es or conponents (Figure 2(i), Figure 4-6 and

9-10) that may pair with, or bind to, the sensor arns
w@Ro0sne08s nore ol i gonucl eotide "partzynmes". ABCEADLROY7/001517

facilitators may al so associ2te with MNA conpl exes

whi ch are not catalytically active including, but not

RS M BB LS s o
oha

oligdauclestplee thatreyert emprliibitorg effedtn Examp gorgisegtidesewhich can

functjions.to the conponent. 3s.a wh .. For ex e, ..
oAy P Susts Gror BT e Ao pRborfERBRuE which can
disPRSRRBHVYY THNiBItRY mpoRAsRs Rfudingeb@ n¥d tifiRkdagd, an “activity
~activity inhibitor nolecule, where they are present in
inkibitort ey antiessemplit inbipiteBn not contribute to active

MNAzyme assenbly until |iberated fromthe conponent
[ @01,43f] orinetlsarehrbodinhads/ayctivaiot it b a ligeshivhich interacts with an

faciljtator" or "activator assenbly facjlitator . ..
RGRFIRPALOf 48 MNAFIRAIES FPrpRmn YRS g sttt f gho interaction is
a®Rafod bMRE R chmpaxWi t hi n anot her conponent, or
provi ded exogenously, can facilitate the sel f-assenbly
[ Maf t&%ﬁ@%d%@f@ﬂ%@ A 4sfab IRER "Gefel thlehfifiéd MatdGhiiMBract with
me by 1nteraction with the sensor arns of the
atNbist yire asgembO ABilitatos seatdoptidraedjhéentitcoa sensetiehm &f a partzyme to

tivat Ly facil.it e d_t
o5 gh el A ARy BB e ORI 05 o abfenygme
B o o B BiEOReS ARG riBd o goG el o1 ynfhetio anity

cJHétiﬁllieﬁto gP 919?8{6 %h?ﬂscs%giétd%oc BONIEtRA, TNLIABD or quantified by a

catalytica i nactive 0 thg presence, for . .
pataripl BINAfynaais)astithvort yithetttiani additiopalcamplifidationssp . influding but
00141 An "activator" _.as used hergi is a A\
et SR MaHEP A G GO BB P E R olBn S engh ascade
Usitp! Uk & ‘glfiast Raction. | Ta@ed thereford GQJdinKa% theedBidest range of
that results in activation of MNAzynmes. Activator )
desedtgdesotibes iconstitionts oanaliygs for avhirbt methels o seasitive detection,

. 0l 1. | eot i des..th N _
G BSPRE 5P SRR or L BB SIR Yl By, butare
ndtr URLRET RNprokin NHIFRPEes, pdptidubsat nadleicasdil, @hdoproteins, lipids,

partzyme stabiliser armconponents,[ 00142 | In_other . .
lipepseigingeprte SEgan{sSe Cellonrusist PIks: Mghssamasath, fungt, antibodies,

oS5, NP L 455 A NG o

ioas; netl ealtd) rprionh s umly derivativean ipsriions of wdebmzdioha tlareof.  Other

ol i gonucl eot | de L.ch can .displ.ace (renov
B B RGP OLISHBONENIPE 155 REP il YT BRERHGEOPY et g piget may also
bé&&h aﬁ%bfl‘y'ﬁéilifaw}'o?'a&tﬁfdforpr an "assenbly inhibitor”. [
00143 ] I'n other enbodi nents an "activator” may be a
| d whi ' rae | o oV Mz Lo TaRto Fa¥ey: Y 3
AR A B L 2K AL Gl BT PUCELAT nlues o
chanigeriaché @miciognvironment of the MNA complex, including but not limited to,

-

MNAzymes and/or inactive MINA complexes. The change may be, for example, change
in temperature, salt concentration, ionic strength, pH, divalent cation presence or absence,
type or concentration, electric charge, magnetic charge, physical manipulation and change
in concentration of an MNA or modulator component or component of the
microenvironment, or any combination thereof. It will also be understood that reference
to a “change in the concentration of”’ includes an increase or a decrease in concentration

and also includes the appearance of an entity previously absent or at undetectable



10

15

20

25

30

activation of the MNA conplex. [ 00144 ] As used
herein the term"stabiliser arm' refers to entities
wao bas/ogmes i nteract with at | east one assenbly PCT/AU2007/001517
facilitator in a |ocation adpacent to a sensor arm of
a partzyne to allow assenbly of an MNA conpl ex

. ' 0g._b . ¢ i\ _
HBSHAASEE e Aol b R SO S Byt Mnss
aBbLinadtive MNAvohgldxes euhi ds\MNAdnst i t uent or anal yte
which is sought to be detected, identified or
[ AOETL] f EReticd YvhachoRpieb&ld ldateclybldzyroit Say aldotte wsed ab tdvtiuhtors™ or
an_additional anplification step including but not )
“inhibitorst] 1o dhe MEelyHe 26PYIEY | eht MOWABRRESocHRCe fghanges in  the
examl.e. the "Si I ' " v '
RSl b OO R ARRL XD CLRIRY of S gomplencs: As
suchn fesefentitdsedllonblie emdliytic astivigoosMNAymes torbeasaitghieds‘on” or
“fo[ whi ch et hods of (| sensiti ve detecti.on .
offfenitor fexampleoby RFRMeing AR &om Srctiye M4 sopplgres to active
1\/&? e Ak v%@ﬁ.gﬁlt §odh@ ChitdBimd RN EntPtprbhbiel 8dsembly and
o, protern, polypeptide, peptide or nucleic acid,
aglvptiopbHVEN Awymek. Jnisdsie ehihpdpmattethnsyent nt entisy prayeotesdisassembly
al%ﬁinl,ag%%ﬁ\{llgé %'? ’ égg}gﬁt:s? ixé %thﬁgrﬁxﬁggcgﬁlgn%?%‘i%‘{]eﬁ g gl'ltity may direct the
a&BRb AN @ BsSemtlP oS AMFAi S Biher VRN A GuhnDfexed) Gh p&ESed embodiments
metal” 1ons, netal salts, prions or any derivatives, |
theqrrodasnel astivatimirind dpdceinatiarnefi MBAZymEe satelytis eglétity igpeversible.
al so contenpl ated for use herein. It wll be
[ 00tHS 5t Dheltethabctiviey inhibijet” nefeys Wl @y dptityathatacadiid o one or more

c&%é%%.{pisg%ﬁ) arél mggrl’n\é%%oa%dﬁb{fgg %%gmipllygag&%%aiﬁgﬁﬁ{( $hattife “MNAL”
(&.BCkigERS 4% GNADYG). | Thd RGILHGH OEEMAINEE H&Wy tHeeachi®™ly inhibitor
conpliex, including but not limted to, nmes and/or .
niayales imediakadAby: enplactidty, inhihitos Higmenralsobralledl gn “activity inhibitor
Cg%ﬁ?%elng% ;‘Eﬁgﬁﬁre délﬂlaitng,i r::{nZ‘E]a?:figi‘t }Sn%i]btitrc))? gglglﬁfglte’ rvzﬁri&?ﬁ’ substantially
n8RSEMERmMMPE t® the pRESMidsAln Pheferedd etbodinehdl ge,activity inhibitor
magneti c char?e,,p ysi cal mani pul ation and‘chqygg in ...
MRy FORIISR TSR Gstingf Tonpticsel desauing e XaBihjs Maidigy but not limited
C t . i v p i : d .
¢ APEFR gl ) SRR LRDERLS g0, A SRTIANEN i,
adtivatdraasgentily faciisaton damainy asibsiraisfdoimid, add'sr aneporter éagan. Such
or. a decr.ease, i n,concentration and so.jnclu . 1.h
B R oBHB Y Proey Bk SR oL Gy dishindt structural
dHﬂféﬁIs%5@9&%&@%&9&6@%_@&&%@@ séFh& BABOMIHeRRNAEAvEE inhibitor
the MNA conpl éx, including | ynmes and/or inactive
nidyAcomprisk er estivtcinhidtoniginain] whioh 457 sybstEntially een-eginplpmentary to

B R OTPGReIY F oY PG ThamBTaly rect aot rpgging the
s8fonZAFRErS r8ififre@ BN FBENAtIdnt b¥ea FaRIyRRANY hONEMNARne. The

be uséd to mani pul ate catalytic activity of NMA
presantec{@s aciigty inhibitor drives thé assembly of MNAi complexes that are capable

of interacting with, but not catalytically modifying, a substrate. In some embodiments, an

activity inhibitor may comprise an assembly facilitator domain.

[ 00149 ] In some embodiments, the activity inhibitor may further include a labile or
cleavable linker or substrate, which may for example be located between two or more
domains within the activity inhibitor, for example an activity inhibitor domain and an

activator assembly facilitator domain. Cleavage at the substrate or linker site may allow
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such, these entities allow the catalytic activity of

MNAzynmes to be switched "on" or "off, for exanple by
wEe@sniongy transition frominactive MNA conpl eR€FAU007/001517

active MNAzynes, or vice ver8a. In sonme enbodi nents

the entity pronotes assenbly and activation of

t i 1,

S e R Ty o PR A hdlitaor domai

whtdhana}euhi‘em finveon ss sthassemblytfacititagortcotaponeny and digedt thenassembly of

asse r di sassenbly of MNAI or other MNA
al&%ﬁ%’le 4zyme preferred enmbodi ments t he process of
activation and inactivation of yme catal ytic

[ 8150 thp payme epnbodingings the @elvity }nhﬁi@rt%mbeaeqm%aﬁﬁ to other
eﬁtﬂm bfnt Rlne Jn%o%ﬁ@eﬁt? Q’ct 1ﬁl}ib1'ﬁ%} gﬂggggéﬂ]g} 1 BoR"NEmoparticle

re conponen irec
@ﬁﬁéﬂﬂw Ya @fdl@‘rﬁ‘e@hqnby (mhgnetlb nﬁeitll toe alldiNAiethofee elpctronic control of

gures 4-6 9-11) he_inhibition of talytic
hﬁkfidl%ﬁf)? By i SoREERy e OFRBR Do MeRR o LS dpiitioh y antennas
eﬁd?)hng%\}e‘féﬂm théHHaP db:2HudRoR bP spec?ﬁ@@h%ﬁt 51%81&&@ while leaving the

ty inhibitor conponent' i nhi or domain", or
srouhd i molbwlwmidmwblarumﬂh@tﬁdl Tnvdomstenibodindrgs thet acamtx/ inhibitor

c%géﬁ{@ﬁ& §N1H1aﬁ1r &ﬁovfaf 1taﬁ% [ﬁta}a € Pndnggyso caﬁ_ﬁgglétgo% of the activity

eyeral distinct functional domains, for exanple,
i ncluding but not limted to, functi onal domains in

SGVS 10RE R34 RBeRE LR G‘a?s@n‘fbﬁyp mlﬁﬁt(ﬁ"c Gd ¥ 'cbi»ﬁpbﬁéﬁt l%ﬂléﬁ inhibits the

onmmin, an activator assenbly facilitator domain,
assaibiyr atf ethd o VN Azyram ddoomplex rigp eomplentbotay nbinding hio an essential

di stinct .func donmai ns Qi nCi
CRPPIBE O S € TNAESRE, (nley B Rl dy, Sl € a partzyme
c&apbnt ¥r alrfﬂ%b&hﬂlg FacifieoP bf b B@lisitatel ThSHIABIng P G 438ty inhibitor

an acti vi té i nhi bitor may conprise an activity

s¢quishdsi toop fasndiNAZImE Romples gesinanentaleads to competition between the

RSB EETSEIN s i RRLARShHER FETRRIENP RHEGR A

céxﬁpléfd d;aﬁlywo?eltnlt URdrxempRy theraedsnﬁhiyt; nﬁlﬁblmitm@nbmﬂ t@ either a partzyme
catal ytica active me. The presence

SeRstRig; A (Fhﬂhglﬁﬁf Hie sypstiaie) qrﬁé)ﬂﬁ%&l@%?rvoroﬁmﬂ\ﬁ%w Binds the assembly
fa&‘ﬂ?&ﬂ ?aﬁN’{x eaﬁgse Eﬂ%lﬁblgr is%ﬁﬁ@%&rﬁgry\%& Rand®¥bund to) the

|calym)|fy|ng, a su rate. "I n sone
sebsrati a:mnitsqorrqmtwc(and/b]byks) imding of th%sybsmtqatq the partzyme (Figure

G NIRRT TS ———

cblﬁﬁéth'éj@ané bld%Eé)'b@n(ﬁﬁ &t ﬁé\éﬁééhﬁlﬂ' fadlRato O tBaPEtayaice In this manner
for "exa | ocat'ed between two or nore

admnﬂdywmhlhltﬁr blﬁgﬁadhﬁ? vistebiy mfMNgkzynfeoorenlgrgst hgnassembly
:ﬂgflg]{t(?lr:n{%? &T hi it ourse&j % %oggrgg{e}ld aa?%ﬁ g/ﬁ\?& e?seﬁjﬁi Hirther allows

thd a&v@ropﬁiehteomﬁate'ghdsqwﬁeﬂafewcu@m oﬂf)otﬁmoﬁ&ﬁlbléld amd and nucleic acid
i nhi bitor domain froman activator assenbly
tgrgefignplytesor dommin, which may then function as an

assenbly facilitator conponent and direct the assenbly
[6015h] afhé teemp/Npubghrate”, “substrate molecule” and “chemical substrate

herein include any molecule which is capable of being recognized, acted upon or

as used

chemically modified by a molecule such as an MNA complex. The modification of the
substrate provides the “output” signal or “detectable effect” for monitoring the activity of
the MNA systems. In particular embodiments, a substrate may be recognized and

modified by an enzyme. In other embodiments, a substrate may be recognized and
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[ 00150 ] In some enbodi nents the activity inhibitor

may be conjugated to other 5 entities, hi sone
wepdwsmsceent s the activity inhibitor is conjugaP@€dAU008/001517

gol d nanoparticle coupled to3a radi o-frequency

magnetic field to allow renote el ectronic control of

mla}{ﬁfeh%blsaa(%ai 2}?1 (fs letlch c°1d ARRERRC gl%?ér&dfeﬁgﬂkiﬁlg&ﬁfs, a substrate may

magnet unc I on as antennas ena
be¢ eegtizdl mdithedified byenaiNAaymen Thé chpeicalfmadification of a substrate

ol j gonucl e whil e | eaving the .surroupdin . .
CafoP %é%ﬁaagef by e, BPSATSS Glo.5F QRereaRe i TRV RS Suodification
retch't?ofna I tne Hl@%’dgehfaﬂée be &aﬂecl?@asé aheh |sGBktMd Bf bhOWdAification

acilitate c

ture and physical isolation of the
madﬁnﬂ@ty i nhi bitor. [ 00151 ] As used herein, an
"assenbly inhibitor" is a conponent which |nh|b|ts t he

[ 6GIs8bl A “edpottaiesulblbay I e reponipt @mb&iyom‘bmﬂr’@rmhgﬁwleotlde” as used
binding to an essenti al conponent %flan active

hergigpis eey(subptéqte dhad i partishlagly rdepigd de fapiliater mpasarement o¥ etther the

r r d
R of PR SCAE iy E o b £ R SoakBAS Blifa catalyze
rehcticst  NANpstere subshrptes xcan drp diverin bt 0O bomrdpé@n fiieth@red”) for
bet ween t he assenbl y_ i nhi |tor and the
AR AR B iPiipet Bolply A RPRAA Sy RS St Ay e fabelled by any
OPQ [E?Q@%Hety 5PMmeSANPBlBing! P RASEFRDINorbpRYrE ith HBithout one or
to either a partzyme substrat e arm (that binds

mtohee asldﬁ@nalatcefpp@menés, peichz yérequsaeisns), dediogetivat labekdsbiotin (e.g.
bI he }ngo A 12 facil| tlabqu) When the assenbly

H°HH¥18 1y° P %lflg%g ary'to (and bound to) the

R R0 ot PTG e SR R, b rampe
a?ﬁﬁ@xnmmaedﬂtmtt £ rbSoghRRY IRt &t bR chRRMichIDY B9| zl glurality of

he sensor arm it conpetes (and bl ocks) bi ndi ng
Mazysese ashyoff which qantresognizetshdifiseant gaembly fatcrhtgtor The use of

%#ﬁa‘%‘%ﬁ of%%?,%x”% &gv Lab g nggg&gékfgsahﬁg {"%eﬁgén@}%ld%%uﬁcatmn or

qeafiflbgidtsed 4 avige n&tah@{y blﬂeasééiﬁlﬁybfayﬂmdtoﬂb’l\ﬁﬂﬂmucmrdly related
further allows the devel oppent of strat

f
Miebaanesoil ffwhish Fecaanza acingicssahsibgirald Elg'%qe@}%ga%lsabsﬁaws can
er;‘ic"lalrge%n péa}ld}éﬁ t{ellggcp 1*5% b €. Iltl(ﬁ' rf§b §Ut1ﬁtﬂr@feﬁed em gdlments
Substiate rolecul e C

en1ca bstrater as use
irdepeidantinddtemdebla tapelstire usddeto ditiet hné er marfa@nen@fsubmmg to allow

recogni ze acted upon or .0 chem aI nmodi fied b N
o egiIeo b A HEIH MR dFp BgPenarsn gh PP glafre o fetecting o

v ﬁb@¥ Sdfba%ts,é'rﬁ&l? fﬁ&ﬁ’t’dt&i@sus'iﬁge MMonipHds. TRi @RR) e@bodiments, substrates
"detectable effect” for nDnltorln%émhe activity of the

cmdslysﬂ\@l%zymes panr b catstiwtedo dindrdencs, regydebstsing 8 DNAzyme
;iR be recogni zed and nodified by an enzyne. |n other
18#Bodi ments, a substrate nay be recogni zed andnodi fi ed

[gm& ?rt}}ﬁ trrlng I‘gla | %t:og’t gs(,: Iﬁlg leree?n I1s an Ie?ltl y %fkl?clilr ggn increase or
decrease the catalytic activity of an MNA system. Modulators may be “activators”,
which activate or switch on the activity of an MNAzyme. In some embodiments
modulators are “inhibitors”, including but not limited to, “assembly inhibitors” or

“activity inhibitors”.

[ 00156 ] As used herein an “aptamer” may comprise a structure that has the ability to

recognize one or more ligands. For example, the recognition may have a high degree of
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be recogni zed and nodified by an MNAzyne. The chemni cal
nodi fi cation of a substrate can be neasured by the
wappsas@nte of, or increase in, a product of tPEI/AU2007/001517
nodi fication reaction, or by33he di sappearance of, or
decrease in, a substrate of the nodification
reaction(s). [ 00153 ] A "reporter substrate"
speridioity tdee tphigher level stmefyer efthe apfagwhiick 68 pdedimegsignd dinding

SR o w2 ATy Rl R, U BRIl fr et
adid, gt dtifs, dipidshkpappgtems aueile, x@rfusa; pacdetisg brchaea, fungi, antibodies,
connection with a,cat algzed reaction.

H@@Bglﬁ%tpégloggw, foxinsy gntami nggp,mql@ﬁs,&ntl%%g@n%@?, small molecules,

teﬁe rn%tal) ionb OfeBX 8RS, SpridiR &r 8HY fdRARative! pofichNeF REMmbination
l'ectule. A reporter substrate can be | abell ed by any

ttmteoé bmene ofler | antity. ofPrefiepd aAptrsranyihatgin Moy eouapRiiceshort single-
anldg({ PR rle Su‘é‘%ﬁ%n%?s tﬂ'af%ﬂ 1951%6 oﬂpéﬁn\}ﬁgfjh%ﬂaﬂgé"&f synthetic

nponen s quenc |oact|
mh]jlﬁt:l aeid eb}g anb1te1'ailvwlpmqesm)ofoadsoipewnl wmowers/c@mtd reamplification.

| abel s. d, her.ei n ener |
Apes ey ol Bt MEHRY e BCRSY kfesty fonging from small
mofRAkeh SlichSdsRBtinabhdss, of Aaibidid t6 pERENaA@dudlyicatid sattweks. In the
on catalytically by a plurali

f  MNAz ,
PREPATE HIEAIOR cAPHERATY @roa UgRd $ Péﬂ% Bl %};55?0}@ i MA systems
co-lrltﬁnfﬁgeasgémﬁgQthﬁﬁ'&%t TR g&sgﬂz‘é' de Mﬁﬁﬁraﬁﬁ\l@aﬁ@ BN swRth on the

separdte ass detection, identification or

MNAWmef aqtmrt[ydﬁlgm‘e Arightdeng arde);guyd e remevaiior }';1bsence of an activator
f aci | I
BB B B Rt S AP RS e

therpreens dlvestidis bftathers anlseashd be faanlmtetr&edﬁtm:tlbh)of nucleic acid and

OB cHiG DB e CFBHPT P R OLAPALTE WABE! B°coed Jgclieger an

athPlifiéigh caReds 'indI[Qﬁﬁg Bemet l1ﬁnt§(§1b>9ei S@UBsantslicatibovust .
creation of a convenient system for independently or,

[ 89%ATI It afrediged yersin, clbe | tagns DaFYEIeY, ofOTRRMIERYP3rtzyme” “partzyme
cétﬁ]gdrle!nt AL o S‘ce t)/&%n%@?eonhg’ $OEE 16D PN ARBLRinin ag or RNA-

strates cl ynmes can be reconstitute
ccaﬂdnhgrmé)NAe&NAe@ntmngl gligorDidzptide twpgageoreof gdugs oply in the

{
P S SRR 0 85 S B I o
MW’eml ciftuibu brtfared embodieentsohe rbamrcséqmprdmemr’partzymes and

ivate or switch on the @Etrvr Eq%ﬁ Bﬁ’{f{?}%s z catalytlc” domain,

o013 A e ¥R T BB e toe
w'hﬂﬂil foeh§ gaOF ti0satdlil & thébcata@y&%@ H%h!midﬁhhbﬂiﬂwﬁon Qf “sensor
‘activity inhibitors", | 6 ] As_used herein

armgh demein; whigh m@mﬁs@@tw@% aa@r’qrrlén‘t fa@n rﬁ@%enthhé facilitator; and a
«@Bkdib Yark® domain, which may associate with and/or bind to a substrate. An

example depiction of these regions or domains is shown in Figure 1. Partzymes may
comprise at least one additional component including but not limited to an aptamer,
referred to herein as an “apta-partzyme”.

[ 00158 ] As used herein the term “full adder” refers to a logical element that performs
an operation on three binary inputs, to produce two unique binary outputs. The full adder
operations obey the following rules: i) The presence of any and exactly one input
produces only a first output; ii) the presence of any and exactly two inputs produces only
a second output; iii) the presence of exactly all three inputs produces both the first and

second outputs, and; iv) the absence of all three inputs produces no outputs.
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recogni ze one or nore |igands. For exanple, the
recognition may have a high degree ofspecificity due
wao oookjoges | evel structure of the aptamer, SucPCEHAU2007/001517
3-di nensi onal bindi ng domai n34r pocket. Aptaners may
therefore bind protein, polypeptide, peptide or
nucl eic acid, glycoproteins, |ipids, |ipoproteins,
[e@1399, A messkkereibathedeinn | ‘cagpadsa aaferss oy, SuapRspied @i @socesses or
bal j h o LOXI NS t am [ : :
ofrRRE pE3rrd b EERRye BT oG B B RncDBERAOR stage i
typtally deptilensah tise opuurrense of agycedirg stagd. e cagpade inory therefore

.or copbination thereof, or any other entit Preferred, ..

ingfErBRs e ShSERgP, OB BB Gt g dther g g duction

cREad¥NANOLdrEkO BRIbS dintbats, @2 Badedd flyat@prigeO MnpRATIIRN of a signal
l'i braries of synthetic nucleic acid by an iterative

regnlping siEor featadidisrastivian of pa dérymeant pretemise mitodtmans, such an
mﬁgfrigge%:t‘i’roﬁ HBMad Hlﬁ{[ ok r@ﬁa m@?lg ?lfﬁ?gfg?egﬁécﬂé b @liABfHon@P4 signal,

ranging fromsna | as am no
waelets cataliytianttiiyosfi < frst N Azyee makasl availablei ¢ reguirad molecule for

tructures. lL.n the pr nt _invention, apt rs._ar S .
AP e, PR R Y5 A 29 R AP e
a@BitoRi B Qifal s atiity of B bdditionas secbiné MINAseme Sinabmarembodiments,

activator |1gand can swtch on the MNAzyne activity. ..
thepiegired FoUVATR MaYaFRINREISE &) PHHY L &N FBREN| oS fagilitator, &

sifstrdfe, aCkaioent Pholtand ﬁﬁ?tﬂeﬁv‘{ther Qkfa th@bRatibY itheredd In some
an MNAzynme (‘Fiqure 7 left hand side). Further, in the

embedigrents a\aapeade maypthaiefors iay@veprsugiertof 8 qumuilativeglfect, and

: . . . ) . . had
SHEEEL PR P Bty AR, UL LSty
detedtg@elin atheraamiodimend, ingore ¢madnecatalmd stdgesgnhyibe poployed. The
cI Ig@ tﬁ%}z Ig:r}lane?rﬁggtagp én%agc%n‘lx ! caesn%a %egﬁ%cgﬁ% %ﬁa? lle ¢Xponential. In

pRAErkel eBbodidarits, ZeRastadmag tivolwnsttivesrpoNen MNAI via removal of
oLigonucIeotideﬂ refer to a DNA-coO tainigﬁﬂg{

thninHBeRCS; o i8R GOBYLLORDIR B SATSi S DRg ety SR G components

' ' < 6fis Ofn Bthe embodiments,
R Shptf SRy RPMNAR R RRACR O S embodment

MM¥4etommplek ocompanentyNmay ns "createde divt Higatiqey of eptherd MNA complex
enhodi ts oy e artzynes, and
BB e, B LSRR e

prefera se three regions or
[ doh@l s Tha térmatodigyiiicteotidgimgipivallydiendted @ segmesraf ¥ Atdier DNA-

catalytic core_that cat es hem cal nogdi fication; . ..
ca s G esBII FH BOTaHr, Ot Ao RS R BN O LR Sgoppoination
ok, t ‘EX%P%E s&Bliyorkeebliddsain@lude BMldc "D $irbat;e sastates, for

omal n, h may associate with and/or bind to a
esarhsles toss whishera bp neodiéest oY aoMBAzyHe o8 DNy B poimers such as

domai ns.i S sho in Figure 1. Parizymes 0 i
BR8P o o TR TR RO R bponcus of
MINAT éablbsamvant @Bﬁglex r@hfoness igchidihgi butast dimited to assembly

"apta-partzyne". [ 00158 ] As used herein the term _
facilifptors pgeanbly dfhabitors, retivit intebifors| BresiRbipge apd/pr sphpgrates, m

certain embodiments, may comprise oligonucleotides as defined herein. Partzymes as

used herein may also comprise oligonucleotides.

[00161] The terms “polynucleotide”, “nucleic acid” and “oligonucleotide” include
reference to any specified sequence as well as to the sequence complementary thereto,
unless otherwise indicated. Oligonucleotides may comprise at least one addition or

substitution, including but not limited to the group comprising 4-acetylcytidine, 5-
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an operation on three binary inputs, to produce two

uni que binary outputs. The full adder operations obey
wao b@spalobow ng rules: i) The presence of any aPdI/AU2007/001517

exactly one input produces o3y a first output; ii)

the presence of any and exactly two i nputs produces

[ it P41 C

R R L
thivuiridittes ditgteburiding, 2'He-netisdpssedafridind, betar Begalacppsylgueosine, 2'-O-

produces. no outputs. 0159 used herein, t term
MeBYIEUARRIG of é‘?cglf{eo gﬁ‘%‘@?@&ﬁa&ﬁnﬁnepr ocd% t&fg‘g?msme’ 1-
m?tﬁgfp%dd%ﬁﬁdﬁﬁatl6@&2}2@1&{6&%&0Q%&hy&lo‘éhﬁ e52-dwhghfkflanosine, 2-

h

occurrence h stage is typical ?y depend%nt on
mtthglademasireg nc2nefhyiguenesimsdi ng-nsathigeytiding as t-anhyleytidine,  N6-

t herefore include t is.not linte 0,. an _en tic
m %[?EB%OSH}E_’ any 2?‘?1%%%%‘?3&83@1 r anrsr%ir H@ﬂry&ﬂmggglgglgé%ﬁ?nﬁ ’ >
mSPERy SHROMEIOND Shio@diGAS Cade bRRY CONMPihgModyTletthylgRlinedn  5-

of a signal fesulting fromcatalytic activity of an _
mpkaxyeabonyimghdfiadined enbodidrapthexyusidie, an 2-methylthio-N6-
.anplificati on cascade may i r : e
ISPy L%%SH%%P& ic anplificat ﬂa@ ‘)é%a%‘%@?‘%%@?%yﬁ%eﬁ%ﬁ@mpmne 6
yisakwdnydyilghraating/i ty of a fir N-((MiezyitofuRkes/lpuhictaid)s-methyl-

a required nolecule for catalytic activity, of a second,
cargapgy hihreqpine Hiridine-Irexyacsike acigvasthysster, yrifiagri-pegeetic acid (v),

' : ti i Vit 0. addi. L, iakh i v d; }
RGO SRA L et o gl b ol 2
thimiridvas, or 4rthipuridinpr i sSemathyantdiyagre, Naf(9drzyDajbodaranosylpurine-6-

assenbly facilitagtor, a. substrate, a e a. portian, .
IR TAHEO U r Sk S Rbp i 2oty e rdbbtosine
3-3%%1313%6@-@51%%%&@%%@@16?&%& hey &beiBsyl "B, beta D-arabinosyl

tion of""a cunul ative effect, and thus detect a
thiyenidjee. of | ow abundance by generating a signal to a
| evel at which it may -be detected. In other _
[ eotisadi MEnd term Hdurivative nwienoused ateldtion te agekiamnd benucleotide of
thg %%%%med' pr-l:cri]qerhigl% gg glaye ggﬁfygg%ggvﬁg# iniflglrcﬁ;{c%sr c?rdnucleotides,
inRl Rl hef fﬁé???%d?&ﬂfﬁ’prbﬁ\?ceﬁaﬁﬁé%%ynﬁy .J ByQb¥dinbinant means) or

activati'on of an MNAI 'via renoval of the influence of .
adited aostviynthesinhibgt oby heheoinal antrodl nduels , fusPens c iRyl egomprise

conponent s be create cle f, ot .
oSSTRARRLS ke ireRi e S XA Rl ARARL sl higemcd o
pEOPRAALCTS.S., PRNEinGr e folgpeptide tal saialigholedlie (e.dfSoralen) or an

conpl ex conponents, for exanple, by using a DNAzyne
antibgd¥e . [ 00160 ] The term "ol i gonucl eoti de"

typically denotes a segnment of DNA or a DNAcontaj ni ng )

[ 8Qic3di cTle tadmnahalogued, wizgn md inrrelabion dorit midkgingeid or nucleotide

. hplecule, or conbi nation .t hereof . a f
1ngfuid§§) ﬁu%‘?né%(}uinge@vfnﬁc? L?%lgﬂﬁ%}cﬁgllcgugé?zgx ar igaeetsds?o a DNA or RNA
mduREler G @8idué, Ghd EYATBE @apablosL foriigha Ggdrogen woad fwithda DNA or
by an MNAzyne or DNAzymEi“pri mers such as, those used
[<H-€-

rasislug jor e anadegyetthesers] (-6 Bas plip trgnngal witkia RNA Qr RBIVA residue
orp%Rénﬁgglectﬁ%@ﬂ%%ﬁn Cifbase—palir), but such bonding is not so required for said
compound to be encompassed within the term “analogue”. Such analogues may possess
different chemical and biological properties to the ribonucleotide or deoxyribonucleotide
residue to which they are structurally related. Methylated, iodinated, brominated or
biotinylated residues are examples of analogues. Active DNAzymes have been described

which contain nucleotide analogues, including deoxyinosine, C-5-immidazole



IMNA conpl exes. MNA conpl ex conponents including, but

not limted to assenbly facilitators, assenbly
WO ndoslostoes s, activity inhibitors, arm stabili SBCBHFAU2007/001517

and/ or substrates, in certai® enbodi nents, my

conprise oligonucl eotides as defined herein. Partzynes

herei 36 ' 1_¢ I { d&S -

ST TS RofRAv R R AT 7 O RO PR O tmethot cap
(Warasigon eicdle dOPeeCaiins et able2G03f Sclarted o @l. a204s SadoirdV efdal., 2004).

equence as well as.to.the seguence co ment ary .
Offie @B{&Bg‘liﬁrﬁf%%m&‘ ¢ S tﬂéﬁﬁ?% aroay &P YBEor HifEgion of a
cdlEYti¢ g{méibsa%idaéeqhﬁﬁé,t foP RRarAsIE Ity RMBstRitiS BB bihd bdse Vs another, by
I'ncluding but not limted to the group conprising
substatotioy | afy e dimabpgus - for ar heses hed ralissptior t ¢fy feu FRgAr neomponent or

2'-O hyl cytidi ne,, 5-car net. hyl am t hyl
ol R ackinnfy S S(ERHS TSV T R RO, i fropesample,
alReitidnD- Gl B¢ hedy | dikap Siyitesid, oOBRt MydiduaiasbNepecific bases after

I nosi ne, Nb6-isopent enyl adenosi ne, 1-nethyl adenosi ne,
syhthegist r@mpg@g]d@gﬁngd@ﬁ]@,talyu%ml@p gqqglﬁ dB¢osporating alterations such as

1- net hyl i nosi ne - di_Rni ' =
b Ecte o Dt ecn P Bet bbb SHARARR b, B, impact of the altered
Seguéfﬁfeﬁ)dr@yédiﬂé Agloghts, onebfalytiedetivisy. n&nalogues of the bases A, C, G, T

- met hyl guanosi ne, 5-net hy| am nonet hyl uri di ne, 5-

angdy BEsERONTS e #1209 atsmss{r‘ﬁ ihd?eaéf} Tapled-

D- mannosyl net hyl uri di ne, 5-

met hoxycar bonyl met hyl uri di ne, 5-met hoxyuri di ne,

2- et hyl t hi o- N6- 1 sopent enyl adenosi ne,

N- ( ( 9- bet drabldobfEnnapdssydf nackptiddynaloguyp us¢fubh@ein

yl ) car banoyl )t hreoni ne,
((92beteirtidyof ur gnosyl puri ne- 6- yl )Kemeet hyl car banoyl )
t heporme—ur T dir e~ gryanaelifaiael 0 netnyrester,
utidine-5-aoxyacetid acid (v), wbutoxosine
ps$&BBYLr i di ne, quedsiEATEPXYRYGOGY IR RE, ) ur1dine
{wert hyl - 2- thi ouri dinep-eththivattixi ne, 4-thiouridi ne,
ety buretne—N({O9=heta=D=ri moym Yy e G-
FEaBattoyl ) t hr eoni e- 378 RRtAyl~ B Rt Ay LU L il e
DO et hyl uri di ne, | RifpBeEaSi fie
{Fa- anm no- 3- car boxXypropydchiipsuBsuriaéiar D- ar abl nosyl

idine beta D-arabinesyy—thymidine 00162 ]—Fhe-

;
— - T T ll\.lw]l T T L AL AL LAY A4 —

BRI der i vat i ve" wWHEHIC 0968 T PEY SPEBH o a nucl eic
ticd or nucl eoti de |of' -Pheetprésembsinevent i on i ncl udes

vy —fFunctionattyequigal gt nuctertaci dsTor

cleotides, including any fusion mpolecules produced
wWégrally (e.g., by éERBEARNCFAEAIE] or added
DeiaSynt hesi s (€. g.i-mbynyheareadhe means). Such fusions

o

T OO T WNS OO

o=

5r DNA added t hief &t 6 o c%rfﬁﬁgat ed to a
imppepti de (e.g., purmeipdionaersisther pol ypeptide), a
i ot ecut € (€. U 1-neskf@h8ine0r an anti body.

m22g 2,2~dimethylguanosine

2843

m2a 2-methyladenosine

m2g 2-methylguanosine

m3c 3-methylcytidine

m5c 5-methylcytidine

méa N6-methyladenosine

m7g 7-methylguanosine

mamsu 5-methylaminomethyluridine




[ 00163 ] The term "anal ogue"” when used in relation to
a nucleic acid or nucleotide includes a conpound
wha0080¢p095 physi cal structure that is rel ated tPCHADMNA7/001517
or RNA nol ecul e or residue, Md may be capabl e of
form ng a hydrogen bond with a DNA or RNA residue or
apang Qe tigreofT (e Tt TS ablfne0 anneal With a
NA or RNA residue lor an anal ogue thereof to form-a—
bRE®SFAPT ), but sudh BEHERHYRETHEY L st PAGHIPELF f or
mehgonpound t o bd remepnmpassedywmdthiyurtiiend er m
rhal-ogue—Sueh—atal-ogues—ay 5 different
WSSAEAE and bi ol o icgcfg?&[??{ i)aeribﬁf%ﬁgr%;%ﬂt ‘féahre
Hofwucl eoti de or qéo%yﬂi%wm@lié%ti de residue to which

Az /e structur al iy Eehated nbeldptaladiadaadsial ed,
\

om nated or biotilnyl !
4P Ufdes. Active I:N'&i eSO HEER eséri bed whi ch
bnt ai n nucl eot i de |arahpghéspuriined ol rgpriewxyt) pesionéne

gEéi“m dazotedeoxy (¢ B2t ribofuranosylpurine-6-y1)
am nopropynyl ) - 7- deaza- dATP, 2'-O nethyl RNA, 2'
net hyl cap (\War agHietBy sragamoygdgeoniey ns et al .,
3; Schubert et dlyriddiMds-Stydose etidahetiR004)er
her—anal-egues—are compatEble wth catatytic actTvity
ynes. Alteration of "a catalytic nucleic acid
rqeence, for exanpl®wPpyoxeabatituti on of one base for
gther; by SUbSUI T{lHdeQfodiiaade anal Ogué f or a base, or
alteration of the sugargconpoenent—er—phesphodi-ester
bafkbone, can be st|[rA°§iMt"f orward for t he skilled
antesan. For exanpl|es-taismtadirgens can be nmade during
synthesiss—or—by modif Leahi o mbSREREf TC bases after
synthesis. Fnpiric testing of catalytic nucleic
ac¢isd% i ncor porating APErHEAHHSs such as base changes
onf shase anal ogues al{-ansodratimssessnent of the inpact
ot : I j et I ’
caffal ytic activity.| Analodues of the bases A C G T
andsd are known in [t (Arketagdprgipoypretviperitested in
Table 1. Table 1: Bxanphesmefiruetenhede anal ogues
useful herein[ 00164 ] Ihﬂhtﬂrgw.L"gﬁrli RgeRey—as—tsed
hafBin refers to t he? CONMTY oS "GHder - Whi'Sh t wo
ndokei ¢ aci ds nmay be2 hybnetdvreddizend may i nclude, for
exggpte,—theconcentyglitgi @l sat ts—and/or detergents
ina solution the tenperature of a solution-thatJs
udéd during the hybf}dPz3R6m GEIPHEPFRY NUEIBFE &R ¢
andkuvnme period of [heahyhbirebimationididecordi ngly, the
t erm—hi-gh—str-rgerey——as—sedhetern-refers—to
cdddrTions in a sol W an Fhat Sre candteive to
hybri di zati on of two nucleic acids only where such

nucl ei ¢ acids share a high degree of conplenentarity.

e, of .conpl engnt ari.ty may . ncl ude .
[ PPFe4 E3TES P FERERRTr % Piokinbpdtiere e 5 SopdibufflocP Snict oo
nudlEi@ el mhAYARNEBrid e dink infiySin B, Ryod:mpld) the @h€eriRition of salts
limted to, the use of a varying tenperature and a )
ahdipf detergsnisrinsd nglution. bedemperewrn phw wWhaiows that is used during the
det er gent sal t di ' 165 T .
B
theherspeidpl istdige®d)” as used herein refers to conditions in a solution that are

(7]

Do~ SO

QNOWOQ

. =h

D »W O

conducive to hybridization of two nucleic acids only where such nucleic acids share a
high degree of complementarity. The degree of complementarity may include, but not be

limited to, a range of from about 50% to 100% Thus, “high stringency” conditions may
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MNA: nul ti-conmponent nucleic acid, or nmultipartite
nucl ei ¢ acid; MNA conpl ex: multi-conponent nucleic

w@eiod/oewapl ex, or nultipartite nucleic acid com@l/ax2007/001517

MNAzyne: nul ti-conponent nucd8ic acid enzyne, or
mul tipartite nucleic acid enzyne; MA :

inP3tbE Ik 9{@1?&2“ ittéagﬁ | @k Gs@6f & lv!nf'}‘fﬁfgt te¥PefiRe GRE ¥ WRffer comprising

COI’T{ﬂ ex, o I'partite nuclerc acid inactive

vapibos eneynteatonspl detergBitAsylse andidiyxignt dationss | ei ¢ aci d

enzynme; PCR pol ynerase chain reaction; LCR |igase

[ 0ohas  redbileming kb¥evibtaisade med hefein agi throuBhifut tixepetifieation:

nucl eic acid; An: analyte or target; F : fluorophore;

Q quenghgr mitVoRbokentAMIeib a&id) draxytibatitaaeiidaci®@HA

: Black Hol e Quencher 1 BHQ@: Bl ack Hol e Quencher 2 = |
ShRNA: MdNdr tomplex:pi multi-spmpaierinRuclsico peidi poraplesr op gnultipartite
RNA NA. . nessenger RNA t RNA: transfer RNA snoRNA:

s BRCIPGRIAT SATRIFSRNA st RNA: snal | tenporal RNA smRNA:

smal | maaubaar miiilompendit auoleNAaciprepeyins,0or MubipaRiNA nucleic
pri~m croRNA: primary m croRNA SCUD: Signal Cascade
USACHETIBRACTASC: t ar get - assi sted sel f cl eavage Rl F:

ggfrg{ L%\WAE‘.N RhubtREoritslehd hatiBRicid RARANeChro 8Byt Bmplex, or
multipartite nucleic acid inactive pro-enzyme complex;
DNAzyme: deoxyribonucleic acid enzyme;
PCR: polymerase chain reaction;
LCR: ligase chain reaction;
LNA: locked nucleic acid;
PNA: peptide nucleic acid;
An: analyte or target;
F: fluorophore;
Q: quencher;
FAM or 6-FAM: 6-Carboxyfluorescein.
BHQ!: Black Hole Quencher 1
BHQ?2: Black Hole Quencher 2
shRNA: short hairpin RNA
SIRNA: short interfering RNA
mRNA: messenger RNA
tRNA: transfer RNA
snoRNA: small nucleolar RNA
StRNA: small temporal RNA
smRNA: small modulatory RNA
pre-microRNA: precursor microRNA
pri-microRNA: primary microRNA
SCUD: Signal Cascade using DNA
TASC: target-assisted self cleavage
RIF: Reporter-Inhibitor-Facilitator
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GIP: guanosi ne 5'-triphosphate CTP: cytosine

5'-triphosphat e dATP: deoxyadenosine 5 -tri phosphate 5
WQ\IBs/0amenosi ne 5' -tri phosphate LP: 1igation proOav2007/001517

CP: cl eavage product oligo: 3 igonucleotide iQ

DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS [

00166 ]Rllkb(?ﬁér BiMRG5f cod at the outset, that the

figures and exanpl’es provided herein are to exenplify,

and notGTPR: kuariokint B&triphespiateon and its vari ous

enbodi ngnts. [ 00167 ] In accordance with the present

i nvent i R e¥ABS? TIBALSPDAEL hods and kits are provided

for the l.aL.i A es. The net hods
cffﬁqﬂ lﬂe@ﬂaﬁ@n&ﬁg i L}gﬁ%ﬂaﬁe’(

general 'y conprise t e of conpositions

conpri sid ARy adahdsinecOrpphmepliator nmul tipartite nucleic
acid co _Ifxes which are preferably fornmed by nmultiple
nucl ei acleiosmpcht s that self assenble to form

cat al ytpakleyy@ghkdfcor inactive nucleic acid
conpl exes in the presence of an assenbly facilitator.

[ 00168 got mligowurlepdidee with the present invention an
alternative to linking MNAzynme O detection to target
anplification (eg PCR) is to conbine it with signa

[ifi [ f bl ' I | ei id
AR YRR IR R
[ G160 e 1] P 2§ HOSEFEOBRGRD RS iking b ety anbpummlys RERvided
h &0l tor&ggllpﬁgr, %Hc}/ nft'td iiﬁﬁﬁh? P&Xﬁ% ﬁﬂgts'\%ﬁg‘)ﬁs &hbodiments.
C Ve ['Tves. I

eaper an onger she [ 00169 n

rrdance wi,th the present. . [ I .
QSSRGS O, ARSI, et and i
prdkided @br tHendsdDhiny SN avapleesn Tinarithods gederally comprise the

Conpositions - MNAzynes_and | nactive

0| A7 . conpl exes [
UG QOIIPOFIHEN PP B HE K FRMIGRE e PTCrA spaméw%i@g agit) cognplexes
' ti . .
whEL S BB B pRU: BhOBI e OMBQRRE, P Rt ggsemble to
foappatelgticallys acther balinacting ewslek0ATid6¢alexds| ad thec prsisence of an
13,B6005.and 60/ 724,567 fil edCctober 7, 2005 and in
aseipRYHaS RN appl i cati on PCT/ AU2006/ 001473, t he
contents of which are all incorporat eci herein

[ 908 ]e nlgercopidagrer i themarsehnkREIApARsaligrpatiye &9 gﬁ’gina_fl‘/fNAzme
dets Oﬁ}ﬁ?ﬂ%&%&?%ﬁ%ﬂﬁ%ﬁ@f aPRPLEMBhe SEWitmasiseiinigiFication,

preferably using only nucleic acid enzymes. Such signal cascade reactions could replace
target amplification technologies such as PCR. Further, diagnostic protocols can be
developed which do not require any protein enzymes and hence are cheaper and have

longer shelf lives.

[ 00169 ] In accordance with the present invention several strategies for signal cascades,

which use MNAzymes, plus or minus DNAzymes, have been conceived.

1.  Compositions - MNAzymes and inactive MNA complexes

[00170] The Multi-component Nucleic Acid enzymes (also referred to herein as
multipartite nucleic acid enzymes or “MNAzymes™) are described in detail in US
applications, serial numbers 60/726,291 filed October 13, 2005 and 60/724,567 filed
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ol i gonucl eoti de conponents, also referred to herein as
partzynes. The partzyne oligonucl eotides sel f-assenbl e
w0 pooBleops esence of an assenbly facilitator toPE¢DAIR@N001517
IMNA conpl ex. MNAzynes are cad@l ytically active MNA
conpl exes. I n sone enbodi nents, the presence of an
oNNEEYIE 3N, RS qﬁ{eﬁfattlggal gﬁcdtﬁn'l‘@l“/gﬁf%’@@/o@uﬁh €he contents of
preserice of a MNAzynme fornms only
whidh tat@lpmes@nmeditertlh bytreferpats. A defiiad Hehsin tvaﬁ.geymes are a class

ofe SN} Rt MR REE P FAEFHEI B S BPPES e or more

olofuBESYde d%S‘mg&Ee‘ﬁ'ts” a1§80 DEestd 1tONBer6ANRY iphttBfines. The partzyme
|gonuc eoti1 des capabl e of form ng MNAzZynes, and

oltgﬁﬁngllm&leefselﬁassembke indlppmasmmse of e assenblyrfasilitata to form an MNA

her ei n ms enbo st e of ,t
C(E‘Pl?lﬁ’bnw ?fearﬁ B?Fﬁg'ﬂgﬁpysawgg%ﬁgi g%’teﬁl th%t? Gipe gmbodiments,
th% URSlehdd Bf ARWINATRHk S@n &t @t rantM”i!; GhiéBive Etﬂ'&bé @reé3tnce of a

i'nding to an activator or target [ 00171 ]

ta@eemabaxsy ﬂcbew\g%zyme frmapedy e DECSSRRAA thwat:gegw@r@n the target

The. asse i hitato
ch?%?‘lggf ﬁm e%,/qnb&}/ ?aéJélltgtO{ h‘é}‘ vggé g%g%tg of és‘g%(;'fsdn%%cf Qfthe bRAY brmmples
o RRARDARNE Srd providbd Bétkiv. Epepbditiensicaiprisingwiigoindtides capable of

amenabl e to nodul ation. In sone enbodi nents, the
foéneMiNAZyaRgs| prdalBTA Wspé VaiQRs @ﬁg@pﬁp%areaa'lstoaw@g@ed herein. In

DS Sdi ks ator or
e e o R
suftetrate xeaydogpaiss yim bftembicwhich groapetle of bildingric huagiyaton or target.

the mlieu to direct the self-assenbly of the partzyne

[ 6Ormanenh sxemplhedpigsenaeMNAzymieisedioal ia Kptretly The assembly

event. Mbdificatjon of the substrate by the asse&‘g{ fd
famlmtyhﬂm%%ﬁlepwr@wda%ﬂv@n inpat atatla whigh drecls e, Pl partzyme

& f jon. In some

RIS 0y A e e,
efhbddiaiedtsathe lamﬁfb@r fa(:@a,tomhe;ab@ gﬁ@r @:Ianlptae awg@ttmalte@ agid sequence

‘p%@ﬁ@h'ea\r’ teqs‘bgq}pglpn gﬁeﬁ r al e Illté,n or ogqnéqtgg eta cflﬁta'tor may be, for

e%in?ﬁ Qﬁc oitgﬁﬁ(ll%gtt&e 1%€¥@ﬁ§th@§mﬂi6@‘t’d @%&dt Yhe self-assembly of
cl os vvere Contenpl ated for the detection,

tHedeanttzyi ccaMpomemmm thaaraseidecdita datectbla entiior sVeaty t é@odlﬁcatwn

oF B BEERE B  B RER AR P BRI e s i may

bk NHeRREdIOM RS gﬁdﬂﬁ@i@d NBY WHRO Exbinp1es ontk) @mep rthey isdlestrate is dual
ol i gonucl eoti de conponents that can be used

labgﬂ¢cbwtt1;taetltph@hg§qq iapd a gpem@)egle%\gpgp 8t qur%tbstrate by an active
e L

inffeosRa@Nt I nvention al so di scl oses inactive MA
conpl exes such as MNAI's, which conprise

[ @b 1 BONUEDERS el %?@Rﬁt@lys distbiedhwer tehtbapadak ehefdstection,
bei ng assenbl ed in acti veMNAzynmes _under appr opr i

idsphifiratioorand puantifigation Oﬁﬁ@getaag@bmﬂ dae \mTtSﬁntalﬁvmﬁl@flu%Ptrgbes new

methods, compositions and applications for MNA complexes. The invention describes

new compositions which provide oligonucleotide components that can be used to
manipulate the activity of MNAzymes by forming alternative structures which lack
catalytic activity such as disassembled or partially assembled complexes. The present
invention also discloses inactive MNA complexes such as MNAi’s, which comprise

oligonucleotide components, which would be capable of being assembled into active
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inhibitor” result in the formati on of conpl exes which
are catalytically inactive. Such inactive MA
weowplees are defined herein as "MNAI ", and SPCTAU2007/001517
inactivity may result from t4le exertion of an
inhibitory influence by an activity inhibitor. MMA
Dydl SFAGt Al S o " it SwitLIR winld PR Ah Mctivit
“R&° p%??rz@)ﬁ%é@g{r?p(goﬁg#{@%’ Lﬁt 1%:{annotl?élgstéa ytically VI
inKBHbE Yreble irs WS foralaton [of @OMpRxps Whichaetei aatdlytidatifiiibadtive. Such
~may further conprise at |east op .,an assenbly. .
ingctige NN At ermplevasiase defied ersi 85 mlm% s ﬁﬁ%ﬁ%‘,“’% may result
i bl inifibi BRiaBtiAify ARibieP N daf interact
ﬂ%ﬁ@@%%?#“@ﬁg?g@tlvf?#pﬁﬁﬂ% ?%gf né& cé%priée an
wiste tthey atibgtrates sixrithey stisstiatei tramsoof dbergiarizymel campaoertsyi byt cannot
i nhi bjtor donmpin, The activity inhibitor may conprise
CaW&é{IYWQE%@%‘?@ facilitator domain, an activity
i nhi bitor domain and a reporter domain. At Ieastfimo bl
[ Q973 the Thet acfivity nhibiter mepy HBther FomPHES gt dsashopp of an assembly
260 ks i UBSELS AR 1G8RI B s@iittafetmain or
fa%@%gé}?@rfng o’?riéll dr?h?rﬁag{%lgﬁf&gggﬁng%’ on %i stinct blorsrai_ns of
anlyheonatsihaticnt yhekeuifi Bhe activitst idhéisy mep comptibe ancickivitpy assembly

RATCTEICE TR IR R —
an!;: F&iﬁ{&oiss%%/bﬁcﬂﬁﬁ&e@mﬁ%igﬁaﬂ]l abiiliey inHiki®r @main and a reporter

eavabl e trate. [ 00 The ‘activity inhibitor
dohorimi At feayt wonpf ths ectivitiuihéutor demeiy temeivator assembly facilitator

substantial l.y non- lenentary.to I NANA :
d%’ﬂmﬁowgf‘ﬁffte pﬁtgpl&cﬁnﬁghn%gpﬁvr@gmrr métg%s; El)&']%ft‘e%il ogl §stiflef domains of
the YOSifyAhRILIBY, AP %6 obithelatidity @Abitecdonah ohe astbandrlagsembly

facilitator domain, an activitépinhLbitpr domai n .and a

faidigedon demaio rralrthe saportay dermaipi afhe AT IReBBItor payPp7ignyed by a

The.activity hnhihi may further conprise at |east
laB‘}Feh@%eéé’ﬁ%ﬁ%"%"%“@%@%x [ 00177 ] The assenbly
i litator domain be an actjva S :
Lot (e rachigtL fTibs Seffyf fiy TRl ST Eniiiptde sequence
subSRf 1B RcoRedlbMaitary taasieaddbiie MATA lcbinpbment, dacieding paxtizymes.
an activity inhibitor domain. This scenario is
[ éﬂﬁﬁt r A EGibRYatt Ry 36ibMid o 1é4aNikd dctivatdemsehBly fadilitator domain,
lgure 4. The activity inhibitor may conprise an
ammadtivits inibisersiomiinyarfdeecieprtestdomatin pa iy, compinationfhergof.
i nhi bitor domain and a reporter domain, for exanple, .
[ 001 6RI Frinndotisity enhiibiton staydtueliericompiigriatdesst onepssanebly dgubitor.
of the RIF nolecule at |least two of the activity
[ OOITi7i tDie daemibly fidiiétaae tdowalm magsbenhl actifrator lasseatbly facilitator
domain and the reporter domain, may be Iocate%logf.. domai
dernain; ‘Hag aciiziyiinfabisT neayealsocqamparisy an ARTEEQL GFserolyfppifatpr domain
' I eNGBitdO | ' 1{Re bGP inhibitor
ot Y 4o} SRS PadRin s R BRI R, BRRLREESy e Bofhgeinhd
depitted at Bigusess diolagtififcinhibitat ey dompiise arrstiviter sseproblydpcilitator

domain, an activity inhibitor domain and a reporter domain, for example, the RIF

molecule illustrated in Figure 6. In the case of the RIF molecule at least two of the
activity inhibitor domain, the activator assembly facilitator domain and the reporter

domain may be located on distinct domains of the activity inhibitor.

[00178] With reference to the RIF molecule depicted in Figure 6 at least two of the
activity inhibitor domain, the activator assembly facilitator domain and the reporter

domain are linked by a labile linker or cleavable substrate.
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domain are linked by a | abile linker or cleavable
substrate.[ 00179 ] The invention al so discloses that
wa b@sjomfpdi tion of catalytic activity may be reomweeho7/001517
upon the occurrence of a padRicul ar event, for
exanpl e, including but not limted to the presence of
[ ogi‘%g”‘ﬁt gﬁ@ﬁﬁ)\yenﬁ&% 18541 osES BRIV inhAftidd BPEQcﬁlgﬁé aBRVif} thay be
ef1ned, or a change in paraneter including but not o
rethdvedtupdn tiee ccatramgeofiarpartenize eutntrfor exammle.dnguding but not limited

pressure, concentration of salt et.ergent, catio or
to &Pﬁ/p@?%? 05 g ptivator sp{h, 25,21 ﬁSleé)?Wﬂ%gﬁ;ﬁ 35 glﬁ{eér} rc‘igﬁned, or a
Chjfn{rk%loiﬂ aTenp ey glglﬁltﬁl Butaldt Fgtiledith Y ¢HARESA Rmpeiditre, wavelength,

rporate a nal entities to facilitate renova
présyurphyaiceairationan salfidetergenyy datiensuele any gthea peramster. Further, the

|limted to, attached nucleic, acids,,. pan Licl .
M Pt oS dPheeRiRie Ba R B b lgga 8 incorporate
adifichg aitifsd @ REAtATHaRVallyOHySicl s wigtly aapinlwlenbyt are not

~I'i'poproteins, peptide nucleic acids, |ocked nucleic . .
lingitadd &, atephdddaueleicl edids, Aenepaglinlehe MRSTONAEIGS. PEUGTENaqtibodies,

ol RaB Y atseRic BEH, FRPRDEEHIAR O hspPofPhs bhemiag poric
mtRE @alal Yidkea! Aduelae tacids, WijArsrmiclobp raekie chinesas, "radid-frequency

state. [ 00180 ] .An activator may djrectl
moipidkss et eIy combinaon Hereaétd vatabiigtly Hﬁ%ﬁwee&%% gmplex represents

andlo @ (r%r%lté)’/ %ggelta.F Iﬁ{% actggarlﬁ%gl%%@&iivlé KOSA %rﬁe REYesRR(S Yh “Birediatdn

&
asse onent (activator) interacts

i the partzynes. .E i ndi t. i i
R0 AL TR SRR S A Ol BE ot 9B b
diet irdnétion of (HRNRL0E sty Maj Ptalrmeltinadre assembiyhfaaditatbe c@nponent
an activator conprises or consists of.%p agth Mhi@? .
(agtivtator), rieraets With il PaIZYRES. c A0 £X3@pl6y HAget BAuchiop; qf g active
N Rl e T Rl Gt HAGERABS, such
M}S?\%e;c{t? \ﬁa?{/ |C%131|t ?%%?hggﬁtgng{)i(ﬁgﬂgﬁ}an [ nhiebj tor S SUCR a8
wikkeerah Activatbr abmpsisesndylcyndisicof dnt apenr whichracts upomaminhihitor to cause
enbodi mrents the activator renmoves the .a nbl . o
repRHiplfragractiy ity aEattqr i ﬁﬁi’%/g?%s& _ m&ﬁﬁ?ﬁﬂ’i gomgip o pyeetivity
inﬁﬁﬁ.@* ExRRtink 3¢ laH AhRGit ONRAYIR Snd@Bsl absRably YRilIMN6r domain. In other
conpl exes afe based on one or nore DNAzymes and/ or
e dvlomgnte the avtivaopreafoses thel agsambhiinkibeeimponent s f or
MNAzynme and inactive MNA conpl exes are based on a
[ (L8 i] ¢ Uh qirefBied wrbodinrants; theeMNZ eswplexys, pnelfiding ddNAzymes and

ina iy AN S Hare PRsey aF PO RSO APeY PSR gs, More

preftkel DARLINE ¢ SRRPIRAETASRAD hh @ SrRtiVO BINArcohPldkes are based
ribonudcl eoti de bases and deoxyri bonucl eoti de bases. |

n
onvor @apiceleer PNAzgmsosiurbne.s, Prasntho pptlesed  stiupgragdpisgbased on

MNAZ y nd | nactive / | exes ar.e d .
L T
MN 2f o ds &l d ek MENIAS conliiék o8 @B E¥E Bithdr e badi riBonucleotide bases

MNAzymes and i nactive MNA conpl exes conpt.i se atM,Niast
aglo deoxgsibRyrdlentidachaset | da more preferred embodiments, complexes,

including an MNAzyme and inactive MNA complexes are based at least in part on the

structure of a DNAzyme. In other preferred embodiments, MNA complexes, including
MNAzymes and inactive MNA complexes comprise at least some deoxyribonucleotide
bases or analogues thereof. In more preferred embodiments, the catalytic core portions of
partzymes assembled into an MNAzyme and/or inactive MNA complexes comprise one

or more deoxyribonucleotide bases or analogues thereof. In still more preferred
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bases or anal ogues thereof. In nore preferred

enbodi nents, the catalytic core portions of partzynes
wa@s®eniloesl i nt o an MNAzynme and/ or inactive NMNAPCT/AU2007/001517

conpl exes conprise one or nopge deoxyri bonucl eoti de

bases or anal ogues thereof. In still nore

erredenbodlnen de XVrI i bonu
BhEUTRE Gt optee ranaapClel FubT DEdlalHp iRl dinvotved
irC 8leab M sis OF aasubdlst At an MNAZyMYARY Bher lembotii@nts, at least one
enbodi nents, at | east one deox grlbonucleotlde base or
d¢qunbmcl¢gt1ée basg, emies analogng:tin dheestadyticaareiarrores atafyticactivity

t
oFLNEA At LSRR o vt e
d%@iﬁbbﬂxﬂ@%d@é ®@§d e iBaselogue, i thearntdlpgpueorei of theeMNAzyme for

catal ytic core of the WMNAzyne_ for cagaly is to ocgur
CRElyES fro GRRBI & TPeAsEIbles kg it 6 Hit QpAzyme
wAhAZY;
R S Sy 5%??15??31%?@% 2 aotivity
inhisitophesbaeananedd. [ 00182 | As provided herein, MA
conpl exes, including MNAzymes and inactive MNA
[ 00182 |leXAS phRNdaionéain) MNG osmplke, $ndhsding MINArgmssiahd inactive
as anal ogues, derivatives, nodified or altered bases,
Mr%mmleé@@ ¥ SONRIT BRGPT BIREe SbstiEoR s aéranﬂﬁgge&h gervatives,
AR terxéﬁas%y%q% SLALLARS, allcRHERS SRS spear or phosphate backbone,
|ons duplications or ot modi 1
vmsmlonat insantiods, tshiesiytions) dupimatwnstar cbthcxsmodiﬁclatlw, or any

in the ar Such di ficati uti
oUBPBRIer Pea Pl oHonTh i ks SN i 1 5lS Suh, epgeifications,
s@REANBONS HRELEAL SnRf(Hhs 206 Py Bé"m‘éﬁ@nﬁtﬁ% abidot 6n@/OF Substrate arms
portions, as dénonstrated hereln such that the
ambibe gu tle cmlaﬁun sorcap«atlyns, casadamazistrgted Satein.i sugh | thalsthgnmolecule

d ficat. hat _ b S
SR Gty AT P RbOR e BPenpGioby BT Wi fafbind e st
oP5BehPE fhaBiator dlayde ool filerhtad bad innfctQle thedativbe é:lllidvemg tailoring
to different substrates/assenbly fagilitators

obsberrpplesuleroigi difterset Birseptey recmiidarigions iy ?Xaam?%\modlﬁcaﬁon
of atg!: O§e'n§c% Lndi g a0y RaRGHR! ¥ fd?f?ér!ex}tt Q&s@ﬁfﬁly Whiiliitors, while
ion of the substrateé arms wll allow
ntodificatiomof the sebstrhteraemt wdllbdbwatibsingAn difffﬂ;'(ﬁﬁ sulfstrates. Analysis of
tiple generic suagf &]gs aI ows the sinul B)%neo S, ¢
H;EWIF HERFIE SYOSHAICE i 0w s Bt P ta%ePbﬁq Spogutoying, sﬁuﬁﬁl’i% outpu
i§nggaln preferred enbodi ments, the invention envisages
NAzymes vvlth catal ytic activity that are conprised of
LRGN OB ERoraRD SRty M6 (RIS Eriibal MQRmes with
chislysic gteﬁnﬁt)aihair miee:,onrpeqsbdioﬁ dmiynbénuctaetldtMEWhmh en:«u derived from
wi.ith, faqr exa |bonuc tide rende
St Bl e A PR UaTRES] Torupas oy As  BOSEH R {ipplacement
oP & Sold g—lolf&ﬁled%@%}’ D QRAFHIE, Ohb&ﬁéleoh&’esa will render the molecule
correspon fashi on, some ribonucleotides in a
inachoz ba@auaayt tedies Lfblsunstmtlevdy wint pertain key deoxyribonucleotides. In a

corresponding fashion, some ribonucleotides in a ribozyme may be substituted with
deoxyribonucleotides but replacement of the whole molecule with, for example,

deoxyribonucleotides, will render the molecule inactive.

[ 00184] The skilled artisan will appreciate that MNA complexes, including
MNAzymes and inactive MNA complexes comprise either deoxyribonucleotides or

ribonucleotides, or even both. Those MNAzymes and inactive MNA complexes
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deoxyri bonucl eoti des but replacenent of the whol e
nmol ecul e with, for exanple, deoxyribonucleotides, wll

wo eqvdeso0phe nol ecul e inactive. [ 00184 ] The skE¢T/AB2b07/001517
artisan will appreciate thatg4qNA conpl exes, including
MNAzynes and i nactive MNA conpl exes conprise either

deoxyri bhpnucl eoti des or rj eqQfyi - 10
CW@%‘M% 8% 8“‘? AACEi b%?%&’c gﬁ‘p Iq%éx 5Col rr%gérlllgés]tllc{r%g Egl?ponent
olgg%ﬁﬁéle&ﬂﬁs adrel predestlp peéferred)| yAlsal preferred are those MNAzymes and
_deoxyri bonucl eoti de conponent oligaonuc] eotides are o
inpetivedviNiAg qopwrising & leagy s dspeyribopieleaiide hage & ganglogiss Within

nd, i nackiv c0 | S .
o 3854 PP B ERLOER AL A9 riher i ronifing fhe MilAZyme andlor
inh@ast MONE cofmpleaed. i Blverc aiodd ptef@raoareshode ¢rhisodimentz ywhese such a
conprising the MNAzyne and/ or i nactive MNA
ba@@me@%g@_fomﬂy%aﬁlvgygf@}g@&t E%W%e't hose enbodi nent s
where such a base is required for catalytic acti vl\i/ﬁ\%/
[ @F1841 NNAgyaia preferet gabqdiments afleast ane pepReneghe! an MNA complex
enbodi nents_at_ |
Q7RI Eule DERSEAIR-BEPROE by Shadiienramab R fom o
haHPHE Etris@ire. B dniodindnt b regiomaf sqif complemettariey. manbokeated in

enbodi nent a region of self conplenentarit). be .
onogBbeth Pty BRI BOEN B Wb SHAER SeotBp e fagon of self
' irf ' bstr . In anoth
o SR BRI & B B ey ot
epbodimyntea sigiat omategioas nf self conaplombatarieniey beprasert in an assembly
region or regions.of self conplenentarity nmay be o
o et B 5 b o TR SRR S combinaon

tHePH3IF DI 1HOBthEY eRBod@fiehiéi MIA RbiPidked neyNbiaaedbstrAés #hich contain
conmbi nati on thereof. I n other enbodi nents MA

regomp lof xeScanapieenfdrityubst r at es whi ch contain 5 regions
of self conplenentarity. [ 00186 | The skilled artisan
[ 00186 Jal Blee siifledcitisae wiliaslsonappicpiate thae rDMNApyrtites DR\zymes have

o o e PR 55 0BT DR bRl AL gt s of

w0 € 2RORS 6 hr&Fatbdibat inteREihledibd dRAGRE MRALSmes offer advantages
MNAzynes of f er advant ages over uni-nol ecul ar nucl ej ¢

owwi eienelperder, nideic esciteneyNIIRALYIeXamRiR; BNAZHeynvich can only

recaogni ze one substrate, '
BT P AR R Ao Featt Ghaf BaNERR complex) can
rd¥BbE6e RS molevimisy néife] 38 @sdeinbl§ &wilithfoatnd aanbsteate. For example,
substrate. For exanple, these properties of MNAzynes .
theak erepratssa b pUNBzEmep maky s thers adapiable dipyeieppthat require the
C a 53 c: d. "N 2! 9s G g n f
CSRPBRIBE ol 0% 2L 58 RPCoR s RAG ShBaluena, o
e£ample Vi ngstbmgietpiatieg logih gatepr Hpe ptopentyy dNMNAwymes provides the
rovides the 5 ability to trfansduce i nfor ngt.i oag, for ond with
AR Eansquse BfoEmona tor HPIes [OghRETLY e Al TIRNE Bigel St {15
aft Bp BN Rk rQPbRet T esponse.

2. Methods for regulating the catalytic activity of MNA complexes and applications for

their use.

[00187] MNA complex assembly and disassembly may be controlled by changing the
microenvironment. Examples of such changes include, but are not limited to, temperature,

divalent cation type and concentration, salt concentration, pH, additives, and the presence
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2. Methods for regulating the catalytic activity of
IMNA conpl exes and applications for their use. o |
w@QRm8/84G093VNA conpl ex assenbly and di sassenbl y PEl/AD2007/001517
controll ed by changing the mxroenvironnment. Exanples
of such changes include, but are not Iimted to,
chE@SJeanJ Eﬁbwa@'c\ﬂﬁ%@ﬂénté: %Eéeﬂt‘i‘altﬂﬁp%ss%ﬁﬁ’ CPF ARG/BP b@ibPBf an active
salt concentratio pH, additives, t he presericeor
Mabsmmee of critical conponents essent| al for assenbly
and/or activity of an active MNAzyne. [ 00188 ] The
[ GEsenhI TR ddiayeEMNARSERpiesalts 1IDMon sdtate.ewherbay iesadisassembled
its di sassenbled or partially assembh ed conponents
ory @aﬂ@élén@ssswbleéf Fompeneats TRECHEE | Piandtalh shhe etsppybly and

dlg rpﬁ §| dofiffo? ?%1 gn}%ﬁ'fg@faﬂfr@ ThE &on® state { & bg quuced by

SW t tenperature to one wt
sviitohingathe daemm:ltunesto oanpathib e rangethbiois rcoama'eluﬂb Ivyltlabmih assembly

cat al t|c activity nver t he '
onl R PR ot R BBl Mot ity Be SPa Al be figuced by
sviAtthfl e tBBp&ratieetd Babide $hs PR i§ c@hlbﬂl‘tﬁé WA either assembly
assermml y and/ or catalytic activity of MNAzyre. The

andécmqata@fttc@np*etsamﬁmld‘dl\b’fzyanh@mpbmg mmpmtummf the components of

N’Hl{rﬁ?lﬁlﬁ R C%iqrq%e @#Sthgogxll};a onI Sg]ﬁléLy w1tﬁ‘1n a res%r%ted temperature

vef d. JOREHEIRbH 8 S whivhi £8 @ﬁ@cumryt iseab1ain| thisussplett of the invention,
i s aspect of the invention, include but are not

mplelé@ bk g diof gestrigtehio, |S§aérhzarf fm: 6wpm@m83 panzm geraponents with
tr&r?c% n %}g? y%ci %rl[dij Q:%ﬂlltp% af%ihﬁi%'fp QRERE Smodulator

asse ato or ITD

olidongelsetiles.0Gree s fleXioiding 1§I eﬁfm’ded lliw MNAafcfoﬁfp(ﬂ@(és bin Mich the
conpl exes .in which the conponents of the phasic de

connagigRie o1 Sherbagie dseigm (figrserld haggbeep fixihey sg F%?malf’er component
sub BRROSE Rt HRHAY 5%&? truR@hdd &B§01$aﬁllﬁrbr%%eﬁﬁ@r M?&ﬁlﬁ)ﬁ Hepicted in

sensor ‘arm or st iser armportion depicted
Figingl, ehésequmeseﬁwhmh @sn bé tailoralwitlarespect tatHeamelting itdnfperature,

respect to the.nel enper at ur e h
e oA Faw ST B AR ARy o6 Aok ABREPReT o Pl eppponent
861 SRIFP.ONRA e felch&ORHUG k@R ¢ Rouldiid dpprRIRLEEPE 6nd &illed in the
lgure 2 it would be appreciated by one skilled in the

arpthat thh@tartzme ya, vdychels drunpatodhicewldibs apy oﬁ&mféﬂomuth@ partzyme

ny, n

AR, g Sk b8 BT HR Ay 5088 i pryme

suz);txaté blen piatht B B Whissimaft #masn armmhalq@ahéreyﬁe B
substrate arm or a conbination thereof. [ 00189 ] The

[ GEIRS It i Tet éénﬁlﬁvﬁ‘? oMNAZVIEA Ayend RITREHREMMI® aRANbdexploited to build
expl 0|ted to build therno- sensors and rheostats. If

theieo- ti@ﬁ?fé raad uheostiatsr B the tdeperatng Wierg leithesrtoe digh, entooflgy, for the
asts hn%b gﬁﬁ}?ﬂ %/aué Zyc?fr th %1%%)&1}6‘111 0 %cintuhl%?t(f(?eqpa Ea fior Cat?.lﬁltlc activity,

or ¢ ICHCIVI

th%ﬂ‘ﬂ ﬂleNMAktmﬁe suthshicalquldvacy b Iﬁ@d1ﬁb@(dgﬁﬂ&afvb©d It(tﬁ@ temperature were
cl eaved | f the tenperature were

permissive for MNAzyme activity then the substrate would be modified and a signal

would be generated. A rise or fall in temperature from one that is incompatible with

MNAzyme activity, to another which is compatible with MNAzyme activity, would be

detected by a signal generated following substrate modification by the MNAzyme.

MNAzymes can thus provide a device capable of detecting temperature changes. One

skilled in the art would appreciate that the invention of simple devices using MNAzymes
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perm ssive for MNAzyne activity then the substrate
woul d be nodified and a signal would be generated. A
wo ea@s/om9f all in tenperature fromone that i s PCI/AU2007/001517
i nconpatible with MNAzyme acggvity, to another which
is conpatible with MNAzyme activity, would be detected

a signal gene ed foll ng substrate i f t
oA AR e SO et PR TR cranJochags 08 ex&pl, the
pﬁeﬁ‘ﬁﬂ?&ﬁw&f féia%t gtagfg&nﬁlmﬁh%%e changes. One skilled

in the arf wou preciate that the invention of

[ B TERLS IR YEF SRS N RMERAL Prcl BAPREALN G158 PR Riration and

rres In

heicappddde & b@ltcﬂ‘lﬁﬁ miﬂ&latmg MNA£yooe adivity agrand lﬂ)lff. WRPaaitively charged
i ndustries | I n . ot her, enpodi , _a magnetic
CRtiong care; é?ﬂqn@&uﬁoétﬂ%ﬁ gl SLHiBoRE seinr Snianagnetic force

c&flgvélgfnﬁllgég beheH e WH&%& %uWﬁZMﬁBoﬁgqyé{ééug f@%i)raratmg the

tively charged cations are’r ulre

nédutivelyt aharped padtymé tqampbn@mmfrdmlﬁdly np@mwlym@a@ed ccations, for
for

cLghsi, S Gyl ARGRELLYSLY LD LhG MSIE SEtVibin

&@i}h@é'ﬁﬁd‘é%ﬁ@@%xﬁe hdcRH EhiRadeosi tivel y charged
cations, for exanple My2+. The MNAzyne coul d then be

I he. P S;
(PISCDEH Sl iyl B 2ayd ek RN b s
usihg aqeif iwithitl ¢he' rasgathes is(ddvhmtibie) witha activatyi Wu&@delw,sam (off” state

aH.'th'n.thern.htisc atible
o B o0 Eing ey R ide e gpfeec AT B sopasble Hishagtivity: pE may
AU BleP Bedisblt@Ub A ACENE SRR tBRbld8s 6P HRBiciny Bydblikis of labile
activity. pH may further be used to control activity
safueiies, enhiiusxathebyreatinguel destiayiect pew scogtponei foe an’ MNAzyme

aac@&r”e””oe&%ﬁ?\‘jmﬁ%he”m&?%?2‘38} of Inactive WA
00192 b
LSBT EES SFRe RAAPEBH,FLABE SoRP oV e aM IRS: copploxes can

pré&¥ide @ftherOid Mt g NoffChANBhNThahgh l‘(ﬁ”&laﬁiplé hehe oligonucieotide
oI i gonucl eot i de sequence, the ne t| n erature and

smuemm denmeling dempessturgnd o @omentraﬂqre@e\m jeyp finghiegulation. The
gad SC?(? Q%Pgibf\ld& ?81% e% &IB Uk natssc‘enﬂ]é gxpco ‘AT complexes, for

exes or exanpl e

eﬂﬁﬁﬁlﬁbﬁ%- A€ 1 dsiendl P Ifaci ALY O rant\ve - fwa-parp quraftzyme components (with
nponent s éq with truncated sensqQr domai

tneahed poreer ains andhstalgline gms), datrasiucss eﬁlhlthé‘/ HfQ s¥fgms which
S 'aﬁ&\vccgllﬁ]orﬁlﬁ (?W Lt@%h@réfn&)nﬁf‘tloﬂg cgl'ﬂﬁhtﬂﬂ% wih Hﬁﬂﬂhia’tl@ﬂ $nd hence

conpat i di'zat'i on and hence MNA conpl ex
MISTAeumlglex Fsgerhblgr FurtH&e tlwbybmfhza@bn etrergth endysthingengy of binding of

saécg ?Qﬁl%m%; %5 IFIF@S an f%élgp S 18!9%#%%2@ B%{ 31%{11% gcs’cors including

buPEdUEh RS RUkalD %ncbﬁtfgtﬁ)ﬁ dokiBn cBAdntrGORE eathpdhiufand the presence
cation concéntration, tenperature and the presence

or absence of additives (eg DMSO) As such, entities that affect hybridization can

provide a tool for controlling the assembly and disassembly of MNA complexes including

active MNAzymes and inactive MNAs.

[ 00193 ] Physical manipulation of components can be achieved, for example, by
exploiting either physical properties of attached moieties as molecular “hooks”, and/or by
exploiting inherent properties of the oligonucleotides, for example, negative charge, or
sequence complementarity. In another embodiment, the attached muoiety allows

oligonucleotides to be selectively captured, for example using a biotin group. In another
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or absence of additives (eg DVMSO . As such, entities

that affect hybridization can provide a tool for
weemwsnalobi ng t he assenbly and di sassenbly of MMAI/AU2007/001517

conpl exes including active Mjhdzymes and i nactive M\As.

[ 00193 ] Physical manipul ation of conmponents can be

achi.eved, for .exanple, by exploiting either ysi.cal o
cBOBRGIeTT dhe GHoidH GRHEP APUE B ST B o oA Bt fuilitat
r&H6He OfledWonRX BbiRtdl | SN BMIRSEPE. PIIAP&HpIoash Qb deBigned to allow the
ol i gonucl eoti des, for” exanple, negative charge, or
ssleciverremorvangf] comeronanti mylecules by tarpesed dhebwdl denatyratidmeof specific

SLOBET ARVt B DR RS BE ARG bPBonor mbin, o
cliyahdtic dcfivin@épepdiapiondiipaRt ieh@niPohait ¥nsleAii@isifseH an activator or
radi o-frequency magnetic field radio to facilitate

ap.dnljbitoreseguencenfer examnlel thefactiiby indibiter icen .beﬁﬂf@tiley cienatured
G L s

conponeéen erm uration

cif.i ¢ ol j gonucl epti des within an compl.ex, .
DRIEPEC DiReF iretelieh v B8, vSET 14 it P MeSENDE s petivator or
ixﬁﬁﬁi!tdfirhc\deéiﬁ& Eﬁt@'{ﬂﬁg p?d}nw@ %Eé&ﬁfb_l;t &?diﬁé%ﬁ@ﬁﬁl?rﬂf a@ﬁb@ﬁ/ﬁh&zymes and
s itself an activator or an inhibitor sequence. For _
igaeHHp MNA tsompdeies Vi eryexanipid ihybrdigationbeetweere £v¢ wHEgnucleotides at

at.ur r Om. ' 1 ow r itio .
FR0PLHERSL 1R s ROP 6 B AR 3 PRl B Fions of
dedble BgantkachutRid stV driecenbvlditiencsn adtivaly iabibitéAtal bé&kemoved

i nhi bitor_ nolecule and thus_pronote assenb

. enpl y or .
froms g SENAI gorsplex byjmpeduinp Yligogucpefideshich Jaqfiqus by branch chain
nﬁgfmnges. For exanpl e, hybridization between two
ofi gonucl eoti des at single stranded term ni can cause

LR " PR BB RRuf ot Blonh BRI i g psed 10 out

campetei dnyl henbé Bivitol “©fMN deeshie dowe tbLigbowol €otidyNAmpbaBk,eXhich in
by npdul at or ol.i gonucl eoti de whi ch functions by branch
themselyeringy seprse githgpadiyated (MNsyavete) enisaet \ complexes, such
t i | i . .
< AT Bk OORLE B0 R B3 Ly compio st
ooinhguion compireds of eithardNAzymekr mhctive Mhsahplesesnay
conprise either activated (MNAzyne) or inactive MNA
[ 00N9d e XRemosdl ®h irdabilbifof anl Brivarpseeblysfaditgbr dérRain may permit
i nhi.bited by this approach may conprise activator. or

traptitien pbe caBhpistbnadiverMdAzpER RIRAPAEVE MNGa EeMRISXANSD as an
M 888 L AL B! O 0 lonfs il
of amagivhiooassembly faeilitdtyt doomid fromeniMNAbiAz piyentaotivty inhibitor.
i nactive MNA conpl ex, such as an MNAi. Renoval of an
[8019Vat The slsifiedvhttisah adlllredophie thinnhe FarBys Bethods Peovided herein
di spl acenent of an activator assenbly facilitator

corb geierpliy s tvmaedylats thy asssmabt 9nActiyity ahsipeledyINA complexes or

of multiple MNA complexes in a single reaction or assay.

3. Use of the compositions as molecular switches

[ 00198 ] Persons skilled in the art will recognize and understand that the present
invention may be equated with a molecular or biological “switch”, the applications of
which are herein contemplated. Exemplary examples of mechanism for switching on and

off MNAzyme activity are listed in Table 2 below.
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vari ous nethods provided herein can generally be used
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conpl exes or of multiple MNA4gonpl exes in a single

reaction or assay. 3. Use of the conpositions as
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ler%g Iﬂlgg%h:ﬁ@g between the

I NVeY ipps My be equated with a nol ecul ar or

bi ol ogi cal

"switch",

t he applications of which are

T?ggein TOMNtE

r switching
in Table 2 be
states and ne
states. [ 001
absence of an

acid conpl exe

“Gh® Hetive,
on and o
auteTabl e
chani snsf o
P9 ] In th
y componen

T

5 _can _provj

Pstatdct i ve an
r switching |
s regard, tf

of the nult
de either ai

t

e Ot

{iVi gﬂare F§§#i§¥nb

i wihielcé dnvia di®éransition
pet ween the two
hBetyyesn agtige gﬁd inactive

kﬁl@&ponent nucl ei c

n "activator" or

MNAZymaM t ch 0
SW { ch. 020D
comgRier PEHTHY a
afMikERembl O
generated’in
by cl eavage o
MNAconponent .
nodi fi cation

rFtilty may p

In.so
%TB‘PlF‘il ze
ne enbodi ne
f

I n ot her
or renoval

[ he systen
an activj

rBodlyde an i nf
e enpodi nent
P an pr
NdisasB&ibIsd abi
during a rej
ty inhibito
enbodi ments th
of a stabili

hTbinpermyuré ofal be

)gﬁaéggwgresence

OIblﬁaompatf%Ee
Wi ek seRUTP

can be
nct1 on, for exanple
,Ph}z)enc@ rgmaeiaher a dition
E absence,
2

FOIRGREESN

A?EEQM}@&Z}&EE 0

he presence

coupissEith t he
SRR, 1{33%5%9
conponent s,

i nhibitors du
conmponents pr
enbodi nent s,
specific "inpu
sequence. In

can he raeacoan
a—De—1-eC

Actsmdreh.
of an asse

regand can

Mﬁﬁz senb
y

e cl

Actbt dighnd
nbly facilit

prhseiitde an "
|y facilitat
eavage of MNA

N ASVR0EHERAE pARAd S 2
ator, or a

b Awitelnby removing &one
hSetiBly Bibitor
conpl’ex

f pAssexdhp! €|
ri ng SCUD

OVIPEEr i n
t
%ﬁlslgnal

some enbodj

"o
T

A¢nplyeavags
or by nodifi
tbibitesct i on

I%(O(,ﬂgal [ tatt
yst ens,
i ment s the a‘

ad" ln-<cn
a——11—S0

2 Remoggll di¥playement or
cati on of ot her

odificgtion pf the gesembly

 ERIRRB 84l hain
>3ﬁ@hﬁgnfacilitator

|rn:nfc fha

Abamas A ens
C

SRR ERY
reanaI of an

t hereof, can

enbodi nents ¢

L C O Ut

an
udi ng t ho
I n ot her
assenbl y
provi de an
prmponent s

N@%ﬁd" assé

se differing
enbodi nment s,
facilitator,

"off switch
for MNA conp

rBPV‘OT’%k displacgopsnt or
dﬁﬂ:%tl@ﬁ of M Gctivity

t he absence or
orhitzitor ergpby branch chain
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MNA components using for

U7

example, magnetic force

[ 00199 ]

component nucleic acid complexes can provide either an “activator” or “on” switch or it

In this regard, the presence or absence of any component of the multi-

may provide an inhibitory “off” switch.

[00200] In some embodiments, the presence or addition of a stabilizer arm can provide
an “on” switch. In one embodiment, new stabilizer arms can be generated in the system

during a reaction, for example by cleavage of an activity inhibitor, or any other MNA
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whi ch can associate to form for exanple, an active
MNAzyme. I n sonme enbodi nents an assenbly facilitator

wo soosnembed by |igation of oligonucl eotides theeEBY2007/001517
generating a new assenbly fagplitator conponent which
can facilitate assenbly of an MNA conplex. [ 00203 ]

Transition petween.states aof activatio WMNAzy e nd ...
CPHRRY o QL LIRS RReOSEEe PQViRoh OheeHaTl o sabilizer
abRcaC pRRIdend ‘M6 ar switch, which can be

regulated by alternating between the active and

1108361 | ¥ S CORLRRIdd s, SHEN pBLREUbATanS TS MBYitator, or a
for exanple, be applied’to the control of nucleic aci
compbnana theveoc emcpobesie or “dnd dwitehr Bgsimad embodiinents, new assembly

aut ononous t her apeyt i i agnostic a ut ati ona
faralitators cam %fc&?n@raa@ﬁf% ﬁ@ﬂfgfw’g@@eavaﬁe oh Sﬂﬁ%?ex components, for
' ti i A fid : gl ot
SLIHEL b SEREATHOR OSBRI 1) Bt of ot
cempbneatss eriblidedi m tthe rpactise nodicof Ionwnwr embodimdifyg yilre assembly

ly facilitat Dl | to f i, . i
B RRRL Y 6 e 80 TPREC K bR FRAE! e Bauence.
somle aghbodirhynté e Riskibly (2810287 danThe rebditiddOBr MPeadeIn some
better understood by reference to the figures. Figure

embgdigicatss the RexEmle esagpora apastas fetho@sfearbla sBeilitaton gequences

i el | i trat or . _Mor e.
AR 00 P00 2B UK, ol bt 78 cler lfRoBimanes, e sbsence
oFirguio el lof #aadsedbhr fadilitgonr orig codpa@ht deRdqiptin @hovide an “off”
(ii) a substrate armportion, and (ii) a catalytic

SWHFle portion. In the presence of an assenbly
facilitator, the sensor armportions of partzyne A and

[ 98242l nin Besembpdmpals sempenentsfgr WA cpmplexei migy be generated by
. I L.OnS ] I il ita .
AL B PR PR s ARES A g
ceardnp)} ligithal off dladgonnclestidelitherétas pérerating e nbARYPme component

sel f-assenples formng a catal yti¢c _core which can .
vibih G agsosiabsstorfaine TRRExamDIcs ap aiivg M Azkes fisape erbodiments an

I f 3 | ;

“BETBl, Chol HolP IR0 AlphB MRS praeying a v

assatnblyyfatititaatdowipopent Whechsaab fhailitb e assemblyp bf arhBINAgemplex.
assenbl ed MNAzyne can engage a substrate, for exanple

[ DOZ03r e pOrabsition bbisteeAbtates bOunivatior(MNAeyihe) idd Dugtvatibe (inactive

interaction of the conplenentary sequences on.the
NQ&%&?%W@W&F AmeGRAnRCOT G SneR BoleoNab YN Stish Fakke regulated

bl S8R ERI BEAFD e cgik}@ a.g(?‘ ?ﬁ%ﬁ@é &n%(ﬂ(;{gtio%# estat ol/etg;,lﬁr switches

core can pronote t no cation eavage
ntalyefos ebahplat g appilied o tharcontmoltaimncloie acehiephieadionrcascades, or to the

d Ct ' tl i ndi tly. The MNAzym
rGRIGPR LGPy HTRa e o Rt GRS ARW O CuSh Botgular scale

déswest ched of f) using various nmethods. [ 00206 ]| Wth
reference to Figure 2, additional exenplary designs

[ 085043Ct TN Epresent invention provides compositions comprising the components for
self-assembling MNAi complexes that self-assemble in the presence of one or more
MNAzyme assembly facilitator molecules to form MNAI, wherein at least one assembly

facilitator molecule comprises an activity inhibitor.

[ 00205] The invention may be better understood by reference to the figures. Figure 1
depicts an example of a basic method for assembling an MNAzyme using an assembly

facilitator. More specifically, partzyme A and partzyme B are shown in Figure 1, each
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MNAzynmes are shown. The exenplary structure for one
MNAzyme is depicted in panel (i) where nultiple
wa@s®eniloys f aci | i tat or conponents are required POF/AU2007/001517
formation of an MNAzyne. In tsai s design, one assenbly
facilitator conmponent (Fl) is conplenentary to regions

of t.he sensor arns of artzyne A and B .
Binpbite 230eRbTG P erri i L SonEdh et porsy i8] § &afltic core
poRHR m&tlﬁééeh&’e ¥f dohasdrhhg 'facﬁlﬁﬁt"o? ¥EEscBsd v ﬂo@ﬁorﬁedf partzyme A

Fi gure 2(&} or partzyme A only. The two assenb
aﬂécnartzmc cmﬂwbln@m 40t @glebaserpam wéhtconméemwmcytlmis of the

BB il K o BRATS RN BT oy paptacting the

a@éeﬁﬁﬂy feitaesinfiek fsafon tHeMINASyhe kelfasEEMbleY f&ﬁmn% a catalytic core
ynmes. [ 00207 ] Panel (ii) of Figure 2 depicts an

“éu@hpmampdef@sq gebsiipter whichdls dogrdriblyythe fsubsdtate prvas. A Rapferably the
ol U SRR TP R CRIIRASER 0 ISR S0 o i
catapaib| eetioity. mItie fsybsigntd agne b el thgy adembledt VN Azyniecan engage a

SRRt A e PRes BHE T QO MWD | IRy nteracton of

tl?é&ﬁﬁméﬂeﬂté}ytsgﬁ&\@ée&%e Qbsha ‘1%%9195‘ g S ARRAEG ke, Onczeéixe substrate

referred to eln as a stabiliser arm conponent
iHowengeged witlietheaubdtatbs drivsethe astatytio nprocen prdmg&tte thebl imedifitation (eg.

he a |y cili r in.a _|location adjace
cleGaeth g, e Hiate B o i B Spaisgfth directly or
iRiirdgy. TH N dyescad SRedlRinhtivElY st%&b?&it ds%ﬁcﬁé&“@ﬂ)%d[ dissembled
00208 1 The acfive MNAzyme foried by the assenbly of a
(yreitabeq af) wsingvastaus metods conponent with a truncat ed
sensor arm and stabiliser arm conponent in the
[ PP2¥ehc Wit referass etvb|Figirac?) iatlditionalr emmp;ler}t sdeaignd ofdt active

| on, .yenoval. or nodi f cat i eith
N R Fprrors AT 17 CRRIESHRBEIR of ghe SN AaSnsidppictelTn panel
() aghdrb tﬁnﬁﬂe% 2nfammaﬁ§1ub&ﬁpdﬂan@a§rélr}éalmfe@l Fof Aehb¥&h of an
of f state. suc MNAzynme catal ytic activity

MMAzyee.r I;gf@nsaieétgnb‘ynet dseerphly Senliteton poxaB@@nt@ 1pfis vemplomentary to

b h
R RN T T p——

fdcflitatox aopipendnd (B2) Gapabmpleafentayity bvfihhzetlﬂﬁr \fdaftbylﬁé tBefonly (as per
ol i gonucl eoti de conponents to form stable MNAzy
Fisgiip PEYe o1 PRABYHS vh OB ed TAR P saseraahl }grfé@hta@rb@mponents together

d%l‘ﬁéutflé agéeﬁ'x%kf b aftlab GV mﬁ&e AL accorrpqlzor?ﬁgb eé/éi@'gz% a substrate.

reactiort conditions
Feguab Ol (lefe haad sorodurpgnidinstratdshethart ddsignks Sor favilitators for assembly of
l\}flﬁ onent and the assenbly facilitator, can thus
REYT "on" switches for MNAzyne activity. [

00209 ] The reactions illustrated i n F| gure 3
[ PEHY el ePtnet () af Figuraeedapicht as ckpplaryedogm vdsts theeassembly of

ijt@éltnge‘:tA VY IRt FASHRRNB( bddipdRBl §54HE Sprbfifice VP assembly

Those
facilitator produces an active MNAzyme capable of modifying (eg cleaving) a substrate.

In this design, partzyme B has a truncated sensor arm (T), which is insufficient to allow
stable MNAzyme assembly in the absence of a second component, referred to herein as a
stabiliser arm component (S). However, when a stabiliser arm component hybridises to
the assembly facilitator in a location adjacent to that where the truncated sensor arm of

the partzyme binds, this allows assembly into an active MNAzyme.
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reactions where either a partzyme stabiliser arm

conponent (reaction (H)), or an assenbly facilitator
w@eowposees (reaction (ill)) is omtted, are i nECL/AU2007/001517

MNA conpl exes representativesqf "off states. As such

the MNAzyne catal ytic activity can be regul ated by the

TDERRE" T pry NRAG B, fiegdi dor BB SLapEane o pgarzyme B
c BBH&F& iR rlYcafAtdeNRdr afR! arfABiRr hen BSmBARAP h‘?th@ presence of
hybridi zi ng with ot her ollgonucleotlde conponents t o

aﬂmsmrmlaﬁhgllmmm@ntﬂm“w ustetat Oehissiam, remelead |Qymag|d1ﬁoatlon of

ot PRattl-Sectimifier shd ChRae. 1Rt RRnPan" i e{0r Bhuponent

r&uBbil bAAGHN LR UTE tate. INSsh e IMISBLyAE GataBAid abiidty can be
assenbly ftacilitator, can function as "on" sw tches

r¢gaplatasAy (ireeprassnps px wsemceodmoqls ligoppelpetidse and/or by the ability of

s%cﬁf%l%orrrlg&lggtrl#y cc 1}1% It% 89 fﬁn@ 15%%}7‘%{ 1}/& qgtee)la %o B8 capable of

Pancst cou an

hi/odidieinigrvaith dther a@bhlzcy@mldé csm@smntmrﬁmﬁ bﬁbnaVIWymeBzomplexes.
z\ensor arm (as | [lu Ogr ated), the partzyme A substr

The fHwycated aryaistdey ta Hﬁéﬁ‘lﬁ*‘é“ﬁrtﬁ] allowoﬁ.@hlelMN@a@e assembly

Hérl dh@geé.c@ioﬁ Q%H&HIBDSV\QIH#&QS L&D qu@@ b%?gta YaFhRe c&#Ponent. The

e used I n Strategiés for cre tlng ecul ar sensor
stmbilmem:rar casmponetitesnd the désombiyofidcilitat @y mhuspflmpﬁtqaam‘l‘cm” switches
f? tocatab%%lc self-replicating cascades and ot her

t

%sses Potenti al areas of use incl ude,

re not limted to, nedical, veterinary

Qg@(?%lﬂ {Fg? éPaCtlp%&lutSE%tﬁ(ﬂ,l an (Fggurel%ﬁegairﬁﬁntaﬂﬁo alternate states for the

I\JPNRt &J’rﬁ;ﬁ&e%mﬁﬁpictﬁéi\/p@%é QL3 d ( W *réheﬁt@ftﬁé 381?%&{% Those
Figure "4, an en pa

re;aonpdlsewhw etthan mesgnd ‘styblﬂlafzrlahntcamponam d"eaauoac(ilp)v Dt yn assembly

[ itor (|ef an a MNAI is ca bI

SR Smiont (el (DL it aes Franae HBVA | pemplexes

16 OhiaBY € of 4dTPSQUTBs. EAP AHhMBRINMNAL e@%lwlbtaxtmwwi bdfegulated
further include a labile or cleavabl i nker,

bwﬁ%e Iprmyces epabsenes pﬁ\mamusn@lrg@nd@in«md@s amMohlhy fhigeability of such

ofl onu eoyldglz Q‘;&%ﬂ%hﬁ%&% iQ,i¢ Ccfurdlc ong %leligﬁpkeh%r ge capable of

hw{aﬁmgtwahlothﬁomgumdﬂe@mt adrﬁpdn@nﬁshﬁ ittt BB MNAzymes. The
conmponent s and which _exerts an .inhibit

ffect b
trpeaiefbiThty designade ba duspificdent intlipvestally M ayme pssenbly under the
rdo QSR LhORHGs, Anfe n_g%o\é ﬁﬁie{i %tyaé: Is)fraﬁlglo%y gﬁmgﬁrgen@ | tie stabiliser

an activator asse aci
asepaddhegksémbin fachbtatom,hjah ifttion @s1EonY, switalesf fanMN Anymas activity.
an additional assenbly facilitator conponent and

[dozECT ltheoddbe a@ryolaéd aga oA tlitiNel MNAEZ Y Bhat EhdStdtzgmle o, which
active MNAz ure 4, right hand si de) can be

isfEwoptsd: F?‘é%nb? 148y @g HisOIRBAY §15 thet RREIZKNRA. SSPY &p.rihe partzyme B

%Esect gﬂﬁgﬁéﬁtpgI%ﬁ%%éégﬁwgﬁﬂﬁ??59§‘?Q? %ﬁSMNHMBaﬂn
[865R 1 808 didiRalin' thedt WIS TedRRRI DY MNAzZymes can be used in

strategies for creating molecular sensors, molecular switches, and/or modulators or
propagators of autocatalytic self-replicating cascades and other iterative processes.
Potential areas of use include, but are not limited to, medical, veterinary, agricultural,

food technology, imaging and bioterrorism applications.

[00212] With reference to Figure 4, an MNAI is formed when partzymes A and B

complex with an assembly facilitator and an activity inhibitor (left hand panel). The



15

20

25

30

facilitator domain. The rel eased activator assenbly

facilitator domain is then able to function as a
waemsndoassenbly facilitator conmponent, which PEI/AU2007/001517

concert with the first assemihy facilitator conponent,

can direct the assenbly of partzyne conponents A and B

to. ana me capabl e of cat ti [l
N.lilg Fﬁ/ FHG if gﬁ%@rgﬁ%@ W{th 361 gt ]:at@yﬁgqa axgylgé,ythe substrate. In
s§ﬁ15 %&%]Halﬁﬁegime'\éﬂﬁ'mﬁ iR ?tfﬁf{‘ﬁé? @ndlﬁheﬁi Buhe ﬁ%&g{wable linker,

and the catalytical active
Whecphmsye sepatahetved memma:tcbmtmtveﬁnr[ thie apiln‘et}amhémtbt @&aich domains may

S OO T .
cBpREnchtaPP2d Ghd pBnEK bdhSshehid atnaewlfi‘&h SABMS @nﬁﬁﬁ@ﬂ&‘ysﬁ’fect by

that the MNA conpl exes as descri bed herein may be uSed
disgupdingotiec sg:anéary gritcture aeewiradn fdru fmatiee df] adcatalytically active

' %ainﬁta Ia{q (11 ac&w\é@r %ﬂsélé E&;@gmog r%g'm%?rh u?xhgxg ﬁggaé%tgé from the

uﬂﬁbltdi*ellofnaﬁi? tnllatfy&hﬁéudnl ManddditiéAdl asst@abBsfatiliedtétdRdmponent and direct
catal yti cal | y inactive MNA conpl exes including but not

the aﬁsqr@biypéam astive MNAgymei al |y di sassenbl ed MNA
conpl exes, apta- MNA con?)I_ exes where the activator
|OD§ As avive pylbigenme Etgﬂlrwmrlsht M@@omde)ngaww dedvesl from the

SRSt BRM R b e el BihuBRIR BF AL Tk BB prghon a5 10

bﬁ;%cﬂ thasdol&nte aﬁwwpaﬁwth@t(l)hﬁlﬁsﬂom@mfaﬁ@&he {hekgvdior assembly
the presence of said i nput activates said inactive

facdliptor domsin- cThpatdeaseil 2cihvetasi asseahly faeitifajer dospain is then ‘bl o
t
‘ﬁw&dag £ §@do doéé%égtﬂ%ly 18 tag)? c\?\)‘q{é)?)éll&ﬁpg}g]%lfgl g{ g(?ijg:ghe@ﬁﬁ the first

eren sta
asbemndfaommﬂmecomidnvm camrdmeﬁt thahgembBaifipagzivh\canppieats A and B

00217 In.a furt ct of .the
HHP yrr@rpap%h% m&ta&marwoa L%Hat? east
t wo |nputs and a first output state vvhereln the MNA
[ €8s xOther ereeplpvstapiures e am dgsansiatad i Rigared). n
said MNA conplex is activated. The first output state,

[\Q)ﬂzslrSe] nThfhé/fMQu\ a@dniiw artalydicalbt activei MaNAsgmaso rapeesgin treo alternate
sttéﬁl elsdf I g%ln%a é) d?sco%% en’?second oul pw(;)ffStsqgt an%e[flgl 0 state

T7at € orresponds 0
réspgitialy. on. Al ternatively, the first output st ate may
correspond to a logical on and the second output state

4MBY (5P bf 82ROMPosBoRs hOBEfeduesTf. [ 00218 ] In a
further preferred aspect of the invention, the output

eézfégf Uh%\sm i€ ¥hel Mg?lgﬁfcﬁgﬁig%t}ﬁ?tﬁw g gﬁéx@s% described

one any co |nat|on cence spectroscopy,
henginf mag bel wdma ar legengate €'Onfiesdessipelotle asscoied, NMR]ytically active

NBUSCL 80008, B RIS B Py Rk S s n e
presence of their activator ligand. “Off” states include catalytically inactive MINA
complexes including but not limited to fully or partially disassembled MNA complexes,
apta-MNA complexes where the activator ligand is not present, and MNAis. Accordingly
in one aspect of the invention, an MNA complex logic gate is provided comprising at
least one inactive MNA complex, at least one input and at least one output, wherein the
presence of said input activates said inactive MNA complex logic gate and wherein said
activation provides said output. The gate is capable of at least two different output states,

wherein said states depend on the activation of said inactive MNA complex logic gate.
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chr omat ogr aphy, radionetric nmethods, electronic
nmet hods, UV, visible light or infra red spectroscopy,

wepegieodT nmet hods. [ 00219 ] In a still furthe€T/AU2007/001517

embodi ment of the invention, sghe MNA conplex |ogic
gate may conprise two inputs and be a | ogical AND gate

B BB B e BE o oo M G ety a e

twd itpies, ahd SRSt RCRRE WiHARH SheANB A ESRFIR s 1ﬂﬁcﬁ¢'beand a second
presence of either input alone or in the absence of

outpplistatetehcxeia seidridNeéx coraphak ns adtivaled T, fisbowtpsipgatdi wherein the
00220 a st.ill urtP1
? gacfogd gog{put state,

| ogi cal
Sari 2 e pritvatod ORRPatndt o iRkt o Atas
wikBdei 9418 ININ A wﬂﬁalé)@ﬁtdcu&ﬁl@d byrRsjondé €Rh 16868 0h. A&bﬁnatlvely, the
wherein said i nput activates the inactive MNA conp
fiyss udpwattete ey epgrespoBdi @i midosirrloen pud ﬂ@%rsp@@éowpwgstate may
C&‘Pesk) Wf@alaor}g in the absence of said input the
i na | Ve

conpl ex logic gate remains inactive

[ ST PR hlflet reteit Snect b e iRty e sl A the A gomptex

ldg@ggﬁe by e RYecAH dnS o anfRbhbinaich HEflwbrbRehdapetdscopy,

gate wherein either or both of said inputs activates
syrfase MURSBIORD FERNANEEI andfat epectimencpiby NYIByi elpeitprarspin resonance,
cor ing .cal d i f
p&%}&a;i} ng pfpgogéeég %t he h%,&l‘o%% ex&? ggﬁi}c ‘éﬂg e&;fglﬁa nﬂ&unoassay,
chroaatdgygphycadioasiadn dietipds Celectioai methodyf UV, [visile Zghi ot mfra red
a further enbodi nent of the invention the MNA conpl ex
SFPeGEP%COQ&teélZWﬁWCC%ﬁ"BPii%e two i nputs and be a | ogi cal
EX- OR (Excl usive-OR) gate wherein either but not both
[ 862194 dlnj ;pill Surther ﬁmbpélmnh ef fdnvenhiphethe MYAccagrrlex logic gate

rQVi r
R 98, R 8 LIS ARTPONS DL ORI e i
a@lvatedl eresdly ﬁrbﬁdMﬁ&rﬁ@ﬂ‘pﬁtﬁ%rﬁe@@nﬂn@&b eogearmm;l Smly if the first and
i nactive, corresponding to a | otg% cal off. 0022

Sq=qRq HEHISHE PRSI Brih qrassRcesafielien lpplité‘éﬂqeéé i g 2 zhsbice of nput
i mg%%x ARG ASEEEIE Yooes 105 1601 88 ally

provi d states, an on state state and
it{o .

R Ry B Rt %25'% Qﬁgé’mcan%@gﬁéogw gate
AP ongdisé @nk dgput agdtbe zsy@@ﬂrlsensnr gats, whérain guid irgput aetlvates the

t hat descri bege aibove g% exanpl e of the_ us
m@fsuyeo @g{ng Xjlpglg gatq the aaroxp%mg u‘t ichaeqpﬁndlng to logical

18 1 ti

Oﬁﬁgﬁgéﬁéﬂ% %esgﬁirdlhgﬁql d support S c?ogn 0(5) 2 ItmaimsS nactive
carsspondindt® lngddredf. ood t hat general ly the met hods,

whet her nul ti pl exed or not, are applicable in
[ 60221t} ok, arpadditiorial eedotlinidat afl theniaodntioh ehs MIPArdongplex logic gate

solid support on
may comprise %vo Enputs and be a logical OR gate wherein either or both of said inputs

activates the MNA complex logic gate, thereby providing an output corresponding to
logical on and wherein if no input is present the MNA complex logic gate remains

inactive, corresponding to a logical off.

[00222] In a further embodiment of the invention the MNA complex logic gate may
comprise two inputs and be a logical EX-OR (Exclusive-OR) gate wherein either but not
both of said inputs activates the MNA complex logic gate, thereby providing an output
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whi ch one or nore of substrate, MNA conpl ex conponents
or portion thereof, may be attached. Accordingly, at

wo e@s40ne of partzyne conponents, a substrat ePCHAU2007/001517
assenbly facilitator, assenblyginhibitor and/or an
activity inhibitor may be bound, attached or i

S SR SRS AL o S RSP AP e presns

the M A edmpldxHogio garrthaids nﬁesﬂva/ wnapomaﬁ%magicaﬁdfﬁd
herein and the working exanples. Thu e invention

1602091 trrther s@Nskifed afthel 41 W@l@ réa‘l’isé gyt |d'1§a§§eﬁfb%y an, assgmbly of

t eachi ngs herein, but is capable of being nodi
MaWzames wasi euelly prdide tie statesn @nmmgtaem dnds offpstatef andhransition

LRSI 0SREBLLSH SR b5y RSN L U v an

Ancgpptied fdogie dafsgbiaik tn & HRARRF mahiertab that @4s6#Bd Bove.
‘chi p*, otherw se known as an array or mcroarray,

ool lah &&?ﬂgﬂé SEHR Wk ¥F %%’] & Yat&d mseuhﬁf mtexeé é%:‘Bh‘lBhﬁQd in Figure

tethered or otherw se atta to the chi
IZeandidesarbed anBwatinpledls, the substrates corrprl se a
nucleic acid. A plurality of nucleic acids may be

5003?‘#& uslé'?%ms;)}@ ?osogé oﬁlgwtabl e net hod known

pette, ink-jet
(00223 | n @t, is (atsntta bk updd:rslbbdh thao perpradlycthée hf&:ﬂﬁid@piﬁhethéfhﬂﬂtlplexed or

E@E Ié ]ﬁ ri.sed of at |east agne elenent, wth
105 @F° FITRNE U P% i0h GomPned 3aih 23 iBSalihle epor ar golidrsupport on
vAlicl 835 br Afdge 8F SERABhteMBINA %oﬁlgﬁﬁrdoﬁ‘gn% Q‘Iﬁﬁr E&%gﬁltﬁér?of may be

of nucleic acids of the same Sequen
atthehedndscardingtyi, sit d@sa omh iofp peEtgynixe camporreutsh ersubstrate, an assembly

B BT e U o BN g et o
totBere@blAati feofbres OF sﬂcHJQsﬁW 5‘% tdn@wilhgs %Q{eraﬂ}nulﬁféfﬁ?ood by the

enbodi nents, the el enents e positioned randonly,
slylied %@nr@@ﬁ@@ﬂuw@ It mqﬂmy oimd eeestatiense pramplified nherein and the
Th a f the el e

vgbgfgg%?faﬁg%est hghﬁsla? : ?ﬁﬁ%%f?&a%p & t ﬁoxg%cféf Fmv}ﬂe(i to the literal
tmhmgmthermm,nbutoﬂs capubled Iofft%ir%ntnoﬂiﬁ’eﬁda@cﬂdfaﬁé’tﬂ%ﬂsmtent with the
el enent s may be conbined into a single ch
Pé‘B?lP g andpoopg o Ehsi tprchgs BroVideg deven andd thy lamvalﬁ@ge igthery;

ave features such as depressions or protuberances,

[9%2& heEabefsants afiic heesprisiny¢nsion eneorprssing nugnofible support in
IHCRLGSSH £GP o%‘ér&qsteg(gxo%oatsuﬁe rrgaslfc?rf’lg}cr%%fagt fyé)hcéall;y ﬁ:fnaqpnse a

epressi ons rovi a reseryv
anahIh dfrsabafaeememplear ethamesstlervase stieRed tOtheBIATE §Srticular

mg aC|I|tat of the elenents. For exanple,
é E %/Saf@gﬂ’rﬁsﬁ a@gelgiogeid. Aoplwéah@eom eic acids may be

Qilﬁélfed b nsﬁﬁeclﬁ Q&lﬁblet %@th%ﬁ'l&o ﬁﬁ leéfg Zfor example, by

unlque |dent|f|e s as 1 ndicla
pipatis,, ink et epglnang,d;odtav‘n pmﬂmgm bhcashﬂhibgtrapw d?he Sh@r Bay be comprised

ob 7 fRE reciiRtd Wit Fmen TS fcfgpne miclcie asid. The at
1astctire] iRt Yna beaéotnﬁfrﬁ@& bVg #)bﬁraﬁ%f hxﬁéefeﬂ: Iaﬁdg EPIHE 8N WSquence.

or protuberances on the surface
The number of elements comprising a chip may be any number and where a plurality of

elements is positioned on a chip, the elements may be spaced apart at a uniform or a
variable distance, or a combination thereof. In some embodiments, the elements may be
positioned randomly, with the respective location of each element then determined. The

size and shape of the elements will depend upon the particular application of the present
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Furthernore, the unique identifiers can provide for

correct orientation or identification of the chip. The
waniogueoptientifiers may be read directly by a PEr/av2007/001517

capture device or by an optiggl scanner or detector.

6. Reporter substrate systens used in the nethods |

00227 ] Also provided in accordance with the present

Hi“fW@Wﬂai A dé\frf@e@téﬁ@di aad, shaped elpmenfp aydicec @eéinxgl,to a single chip.
9 Gl | Wt 3R bERARAEI9D oy bt Al M eatures such as

e desi gn changés to crea
deprasdionse oMyfotalmsrmioes,e sndvithe helereang maye bdi fdseioand either into the
assenbly faciljtators. As d'ﬁs ugsed herein, the .
depigsoms @ ot th PYSBPETARRESt HECTE SERIFSPIORE TR BIORHlet p gRpervoir for

sglﬁ]lltiéﬁbe iRGWHAMER Bkt TR InHRARANGChchVrbiib&MANEERay facilitate

to the sensor armportion of one or nore
dpging oy theselerenis. ried ekamplee vleamste mdyybd plecdd inagach svellfof a 96 well

b it SR P oe  Byeey eBrp IR e B S Tadipia, radio
NRhERYIadtl MEIpRRe PRfides 3TEIPRSMickprddd8dors, bRRo&RMR other markings in

substiate can be i ncorf)eg;at ed into the nethods in
ovder  toulentifyoerichrenf shenelesians. i Thel uniigney idendidipss Whaer additiamally or

ubstrate is .free isn Lution or .is tether
SRR Solsbus L P S0t " pBe bR PR sl p o amay.
FaptRerforél SBlunifuei denii fidr ex prod izt fooforaict enéntidion or identification of
si mul t aneous detection of nultiple assenb

thexelipi Thg wrigue jdepitirers maydpmisad dirsetlnhy aHiakmeApte device or by an
Og{i%ﬂéggm&acﬂ@%c{ogconst ituted and hence recycl ed using
yrme Ti

gase. 7. Substrates used in the .nethods [
00229 ] As described in nore detail bel ow, MNA
6c omilepuwigsr subisthata syskdifoysed sn tredmethads | ve MNA conpl exes

PR A BT B R R B S By TSBhi repoc

sEbEStd 8YsomsSUeHiclR aBiRS fapad %yét&nsmmin@nfbﬁ Wliewing Macile design

apresently preferred configuration erein the

chusss rtat @eaie e MNABpnES And cinaetivabMiN A grompheres nghigh recognize
h td e Qqu E '
USRS S lrcl’s AVGRANSGL BRE S 3bopAE Bhfibokfon and the
caiatygictoabd gorfiod bf the paktzihes siah sémaih emolninged, twith changes only to the
substrate js cleaved by an MNAzyne. For exanpl e, the,.
SERACH R PORIORLAL SHe 1P yIUE M3Ft7 aes oA wiEsd &BPSW@S@@%X Feelitators. A
g%erch@%&ra%r seddlefGK i?%r%v@éﬁ NERe e safBHFbtratt 82 3Rerbfore be
us, the MNAzyne cl ea t he

es the substrate between
inererbted iresystents fon vamelistdieerspugppdinaionp.o Fuither, thielseume sgbstrate can
t he two rtions t eparate in,selutjqn, .there
by RS BRI Ak Eant B Eria PG appEdPIs LR g dsseys where
tRSsibIRatel UEME B soRPIbh 0P s defhefHdSIrana@dd 6 @BUppdEt. A series of generic
effectively renoved fromthe | ocal environnment of the i
stlestiratas abi be pesAtin emultiplex reaction allowing simultaneous detection of multiple

assembly facilitators.

[ 00228 ] Substrates which have been cleaved can be reconstituted and hence recycled

using a DNAzyme ligase.

7. Substrates used in the methods
[ 00229 ] As described in more detail below, MNA complexes such as MNAzymes and

inactive MNA complexes have an advantageous property in certain embodiments of being

able to utilize a universal or generic substrate. Such a substrate is shown in Figure 1 in a
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Q[ 00231 ] The use of the generic or universa

substrate is enabl ed through the design of the
WOLMRPM®YS s conponent partzymes. By altering oPCAUR®7/001517

sensor arnms of the partzynes56but by | eaving the

substrate arnms unchanged, a Iarge variety of N%wzynes

and i nactjve, MNA_conpl exes specific for each of

PRASERtE Prsferged &ggfé%ﬁtyow Hberen 4ho bt KEpRES gb%la & |dptectable
n

R T S

at Mecaaiﬂarst@]gbﬁotrh tie ddtectabdé fpertsonl of ther Bnbstnﬁte unt11 the substrate is

[injnati he need for cu d or .uni que .
oSl Pain M AR 5 o~ P Enbe S isder BB Mipueslack Hole
(%%n&fb?h” sAs %P*ﬁlhé’k Iflé‘l%'ddehéﬁe‘i’ R KBHQM es only one or
re changes in one or nore of the senSor arm

[%9%0 E st B B c‘fea@é {)étﬁ%kh@é?geérpt%e ?létlfe@th‘yl% IpSrtion and

core on can reéenain cons a single
thieeqpostiesr @mﬂi)@‘t ilidveng de toe ptﬁ’&dnsf tarsepamtenglseluasme(hﬁieby allowing

il Q ot her i nput event us

acilit tor o] g an )
ﬁﬁa le sigapl QAPRRATIIADSFRRSE a5 e ﬁﬂwiliﬂ @r%@g%ﬁ?md from, or
e%f@&idew &h%%d hﬂn?thé ﬁ{chleéw%nﬁ&%to%@iﬁe &é%écmle%&rﬁ&?d IMNA

conpl exes such MNAzynmes. A plurality of Treporter

a i nl
(RRRSLL ‘fﬁ%&%&ﬁ SRR R el s i led BB 4 desien of
the IMNIAIzymc st bempoiiEat rmattegmenyBy ndaripgr aile tdsdns@natms of the
entitiegpsuch as | abelled 5 nuclejc [

ds, :
PAERGRSE PRCPR feavinegdhe pupisirpie) ams Uﬁfs%%?ﬁi'sa Tabger Yapist @EMNAzymes
aﬁiﬁ‘lﬁxac%ﬂﬁbﬂ(‘cbﬁﬁpfex@scé HRAbPAHEDS 2 lﬁtrahgr & a@éb?nbly facﬂltators can

gl ycoproteins oteins, peptide nucleic acid
bk alekigded ald loé inndtutdsae apmplverdad substraté ¢o amddcecm netpatss1gnal. The

fg@ﬁgt ﬁt Lot taa'%lggag%e t ueagb%’%%ge?nléaﬁgglf eéss 51ﬁnso%1y eliminating the

ne®f idyl &Qtohﬁz@noﬂ\dﬂﬂqwm%mw&yrdap&m @i &gh anplelaat abdtection of
Qeffect” or "output" signal hi the det ectlon process,

cethenav igstenbly faedilator eapiremonly o quiaory whanggy in Ay Py Eiore of the
SgnS{J ?{ﬁ?{gmt%ns C §%¥@sgr§te %4181@ an ﬁ{eo (!'y':ﬁ%t{b cQre Rgrtlon can remain

ornatl car on- car

cesdtart. Mhogls siglarspdeernbsitate b e wed SagLsnge assfembly facilitator or
substrate nodjfication by an MNAzyne, a detect

offrer &t prery SHBE 40 AN ARl 1A BYAZYHS: é‘?d? ﬁlpﬂfa'glfsembly
fﬁm%{rsofn _lghge% ek éé@sé% altdd&d Nﬂ@ﬁtcbg%leslgs Lhe a‘s ‘R@N‘hzymes A

si gna etec ect may be detected
p\]/laaliltgt pf afepomtdrh sutsstraﬁen callodisngnifitiplex &k georgering of multlple MNA

fﬁxr 0ScC surfac Iasm)n resonance, nmss
08 S W ‘F}Bogpf €% n resonance,
arlzatlon fluorescence spectrosco circyl.ar

[9PeHE b Epsthernthensibssass menBRPOghapftioneh anbtiss fuph as labelled
nﬁglgfc(’?@&{ M&w rrﬁi%ﬂ%baﬁfc'léc FR8LS ARbBSES, RHX DNA, nucleic

Vvisib or rnfra spectroscopy, enzZynatic
anmt dnattgues, lamtm goubj pytomnteld, lipomoteins, pemglie micldmheids, locked

nglﬁlglrc%fcfst, {)gpst?d%Perblelecnz%c\{mlﬁ:erarge tnpo?gtjs/ fc?rr ra 10y frgq%ggcl:yng}agnoer%m field,
or any combination thereof.

[ 00233 ] Substrates can be modified by an MNAzyme thereby providing a “detectable
effect” or “output” signal. In the detection process, the substrate modification by an
MNAzyme may involve, for example, cleavage, ligation, porphyrin metallation, and
formation of carbon-carbon bonds, ester bonds or amide bonds. As a consequence of

substrate modification by an MNAzyme, a detectable effect is generated and the
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[ 00234 ] Several groups have reported detection of

nucleic acid targets, and other analytes with
w@elostionet ri ¢ readouts (El ghanian et ah, 1997PCIVADRGOM001517

et al, 1996, and Liu and Lu, $2004). The strategy

i nvol ves preparation of batches of gold nanoparticl es,

Saudi of Dot dinbiag dhsplord B nlei Vel by Gty € teipout signal
THeedRebRISHSY %ﬁﬁdbmﬁ Hetbbtd YA Lirfily Of neethdae) Hﬁiﬂgﬁ}ghféuorescence

ol i gonucl eoti de", ich has conplenentarity wt _
spedfisenpys sitface lasment espratice.o mase spettpspray: i M. electron spin

Particle reqatd on results .in a concoj.t chan

R B PO GHOLC Rt PR PRI QLT GggBy: Hinunoassay,
chitrhatsraphy0 rador®AZ R tonIS kaihfgapll eleaotict MkRodd) €TV, visible
bri dgi ng ol i gonucl eoti de can provide a nechani sm f or

lighy ey tifisged ARECHOMOPRIZIMES methody or any edmbiapiéen YUV, yisible light
nd. L. 0 cti i: f
PR sB B tcontn VRO Refloat ffur SAMMARASAIENL

(RE L) Sl B B R astietoR Sl i By . other
2PRRER WithIoIRrBnslat esdens (ERhafiBh ki &71,11997 VMaREES 201998, and Liu
be devel oped using this principle and an MNA conpl ex,

anddfy, 304nThentcaipsE invohess peeparation ofpetehas pf @olsynapppasticles, each of
iti : : | ' .
IR B LS R G L SR8, 680 prcte
cah i genbel seiddrd Baukd ngdditibe o s Sbeitlgihp oligofiucleotide”, which has
nangparticles and a change_in colour. 8. Optimzatjon )
comploreeniasity g fheosemenges That a6 pifashedte ithapoll pprticles. Particle
a%%%ﬁ&ﬁ HOAEY & 2R0nddAgEant Qﬁaﬂﬁ@tlﬁ%?oﬂefﬁﬁﬁ BE e IBﬁ{eedl\@irkin et al,

e optimzed using a variety of experinenta
1986 aiedledion ol YAz ime silatratexpardnoe mithin thertantzing sligonucleotide

t hat tim , d.the | | of h i .
cBp B TR O SEPGHEE M5 cipeiaae gt it 4Pl il frgin and L,

B89 ARAPARYESH BRMM-dbRAIARIDNARE BVRRtaddRiddeof lead, caused
det'ected. Such paraneters include, but are not limted

deayvagd efethe bedpiog sligeayclestide.chissogiatiom obtheszald particles and a change

.det er gent ations and ot her reagents including but
iSO PP e 1 ot hyl sul foxi de (DVBO) . and | engt h,

C { ' , .CC t d [ ti int, (T f . .
(RS F ¢ Sausthcdetenrers, B uplore ditnarn GRG0k dbelAbC using this
mipb@mw%fmemngmx,b@ch s kRSN . C1ABEM ind68Ferhre or other
about 960C, about 200C to about 750C, 200C to about

BIS or e\@btmoukbaqtb'awlwm semplexfusk ta ErpeMaNArane(alywhish could
oI ?% hré}&%mg élr\%{)g%cgs’%&%pc?ﬁsq%g?g%ﬁ%gmgtgoga (%:tg}g%?é/a?ﬁéégseand a change in

fdurvity of an MNAzynme and one tenperature which is
i nconpatible with catalytic activity. [ 00237 ]

sAddiggomaldon Frnédnbonatively, a variation in a
paraneter, and/or the

[ 002361 The skilled artisan will readily understand that the methods described herein
may be optimized using a variety of experimental parameters. The particular experimental
parameters that are optimized, and the level of such optimization, will depend upon the
particular method being employed and/or the particular event to be detected. Such
parameters include, but are not limited to, time, temperature, concentration of salts,
detergents, cations and other reagents including but not limited to dimethylsulfoxide
(DMSO), and length, complementarity, GC content and melting point (Tm) of nucleic

acids. The temperature at which such methods may be performed may be in the range of
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m croenvironment, may be used to switch the MNA

conplex froman inactive to an active state. Thus, a
w@a2a00a0et0es i n the mcroenvironment nmay conpri SBCHAU2007/001517

"activator" as herein definedg including but not

limted to events such as change in tenperature,

wav el th, congcentratjgn of. salts etergents, .

R EOHE Yo 2t SBrto PR 0 BPOLLS for 1P o ARG THIER ot 20 to
al B9 nfl% t@ﬁl})&gtuké"ﬁlla&'gg Ok arR b a9 belcyBled 868twen one temperature
assenbly facilitators  or assenbly facilitator

wihonip tsn eorhpatibpea mtithy assembly @ak taglytic cotipionexfitan, MNAzyme and one
substrates,, assenbl y. i nhi,bitors ctivity inhibitors
tefRpraRE Wt P Il s BeiSiént s, Accor di ngly,
such optim zation of paraneters and/or

[ AVe3 endddisionalt ot glieraatieler faR@HAI dR dar PREMEIch; @ydor the
38y L BEHASE GBI R ol mctve o an
actbacttatanBhfspa ppraactdr i Hy miveoameirbodsentahayisomprifeA “activator™ as

conpl.exes ar rovided herein. i sych optim.zed .
highb e TadhRoghubrosoiedis evEE urlids,cifge i temperature,
WaDSERAR EbnbhtidBoh B shlits, RErgiis, 38 s ARRM@ bRt bTb 28R ctural and

reactions. Mre preferred reaction conditions my
njodplatnrecapapoaiyts i whigle tinghidey bisky argt note lmite® 30 assamidp Fgcilitators or

and.preferably up to 50%o0or nore, hi_still nore
SPEpR} et Bl s Rehfeet optiafBacer dbiivs RpSHaDe hstrates
adsBmbBASAhibllodC tackGity ORhiBitolgatad YidtivaRet bNgdnyiclebtid¥d cBmponents.
than 50% and up to 66% 75% or even 100% hi yet nore
Aseefimghs d seah optimisetion of fraraneterst pRd/ok dnjceegayiregment may be

uf R R, R a&Tth Gbnid2ise 6P &16 m\/&?nﬁ%%ag Blo?@;.{lﬁ{f\?fqiécrhes.

Increase 1n actrvation o atal ytic activi

LB et B8 e BP et PR RES rafisicie he methods

offdifg DIMEA coBiphResaB pasliddadettraiht n hRbBRIptiMiZaitei@REs, labfivation of
conditions. A highly preferred reacti on conditiaon_for )
cypiytippretivdly maebeicrrass hyruiodded 2her S0rvojaboyegnoptimized reactions.

M6 S8 ?éacﬁ&{ Eéﬁcﬁ‘ﬁi&ls%ﬂ& o9k | QR8ytic TREVRALY HUbkt 35%, or
acti'vity of nost nuclelc acid enzynes may be

40%f bubpreéaatln up te 60%%antiat dnstidemendpreierfed chibodinbpts bptimized
concentration of dival ent cati %ns. Preferred_opti r1r11 2%80

TGAERAESi THMS Mive AHECITRYS TRiaSBYPOgrol SRtalgic arbvey ef Bissthan 0%, and

uptd 56M 759, 6@&%n MoZst P tmolAdterréd 2ibo@RtnR0 2 Hully? optimized

t hods using aptanmers [00239] Wth reference to

reapigen encthodamagptdifsd 108, 200 usevert 800%har mioye &nsreast inv attivation of
l.igand can b sed to switch "on".or "off.the activity..

e IR aofi i, RISl el dedOnohgiing By MERpY Yetvition of

cathftiBi dc@vity Bylpo ek 1000% \ort o o Rt Bethbify Tgfﬁ@ﬁceidnwitﬂ Qnoptimized
absence of an activatoris illustrated. ese net hods

reggiéomapentibons. whikighlmyefewerhreasom corditien foraeitianiging the methods

R RS g R SRR o er R 5 iR IO S oy ot most

nhdlgiandid eAphssansy ta)infishded i0ha @naemiation{depdndemtsfashion by the
pol ypepti des, peptides or .. ) L
concentration of divalent cations. Preferred optimized reactions may be optimized for

one or more of Ba*", §r?*, Mg?*, Ca®*, Ni**, Co**, Mn*", Zn*', and Pb*".
9.  Methods using aptamers

[ 00239] With reference to Figure 7, a method is illustrated whereby an activator ligand
can be used to switch “on” or “off” the activity of the apta-MNAzyme. The method using
an assembly inhibitor to block activity of apta-MNAzymes in the absence of an activator
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nucl ei ¢ acids, glycoproteins, lipids, |ipoproteins,
cells, viruses, bacteria, archaea, fungi, antibodies,

woredoabalops es, pat hogens, toxins, contam nants,PEDAB2003/001517

entire organi sns, small noleggles, pol yners, nmet al
ions, netal salts, prions or "any derivatives, portions
or conblnatlons thereof or any other entity (Lee et

igplllustrates fhesq megbodguse apfasicEt WAIEh FRAYSARREISE @rBicleigagyd or protein,

He
fREREAEE of Befilaci hRpmiloRaS, Bl i M0 ARN, BB TEEdinize one or
nsyratiipehde Mytdmers may dindyyonexarse,apioteng qmmﬁapudﬁs peptides or
sor recover rea [ f| catj on. t ame
H&; fﬁ@seglyﬁgprs@ngeﬁe@t ﬂ n5stellsy WESEs: abAﬁ% terigy @r@baea fungi,
ah @M &9mefaQQTl’éQ"i‘)lajthogﬂ%seﬁﬁhﬁsccﬁﬁunﬁn%ﬁs ?&é&ﬁs %’tlf@orgﬁmsms, small

antibiotics, to profeln and nuclelic a struct ur
nimlequiesf @plyetkrs ninetdl mmt Snetdma‘liﬂ,epsomm of wdg, ddriyatives, portions or

ex |c aC| nol e s which are
c Eﬁ@#g%ﬂgﬂﬁ 8?§P%H Esgﬁg?F gﬁgsselection
Preferably,  aptaners co rise
| Bredireed anigess biisin MAY PORDEIC BORHIEIFENERicR &%tor RNA
t u r
ogg%mn%ﬂs ghéteé%&l% 1%91%%2\5%&3 Q:Bhlggexaﬁ\ffhﬁd]&egg egig I}uﬁfeﬂf acids by an
iterativevptdeesspiiradsirptia, révayeryhandapeapificatiog. hptamers may therefore be
i ncorporated. into ejther end t he assemyl . .
SPRRERIFY CEBT AR o Bt rﬁ%&l%%ﬁpwmmolsﬁ?igcgef Ppaacids or
ahtilbidst @8 protéth L8 mucleivhdil sﬁﬁctﬁﬂe@r Bf balratkd aﬁBO(ﬁﬁlents aptamers
aptanmer or multiple aptaners could be incorporated

inouds, fmeexemplep n@clgtf: aciebipding zmi@cudﬁ& yoink @reepiefaebly generated by
e‘%an%) ngﬁ]& g’el%cfltolrrhl prutgg ZL t%ﬁa gf @8 %ﬁlg%"ﬁ%g%g %(sje bliﬁi or RNA
mdilétﬂ[d@ Ocﬁrai (Q@hblﬂiﬁtl@n@f bbhahicludiig bk ndtlémpad oalieBucleotide analogues
ol i gonucl eoti de corrponent s. The assenbly facilitator
as pett foe cXUpRleckabés] Abavstrated in Figure 7 may
conprise, for exanple, DNA, RNA, LNA, PNA or a '
[8 cOne ckillad i e ahavibrappmciatonthet dut dndemeramay be incorporated
. | | te n H
r@@ aéltggrugl?d °£ gs‘%@%l eﬂ‘l‘sls@lﬁ%coro %or%%/%d pé%fdr?%’ %thd %?ﬂe activity

1rﬂﬁh$1tolyﬁﬁﬂ(eaﬁt alp aetappfeel)atadnthat goapth@er 8t beitipld apamersaébuld be
active MNAzyne is onlty formed in the presence of th
ingernoyaed pto pnmlzmsrq ofj the partzymg Qligouclgeiplecommopentpy Stll further

Qe b%?gk%gf}g’tdglaétl 2 gfa}ne‘f Gf"{nutﬁﬁ)ge %{tmﬁ% gofﬂeot esiné‘o‘?ﬁdrgted into

be in any o I gonuc
acleagi @ne pf the pamzymel iofigortueteotide tagpaentst I’imeazsmmy yacilitator in the

faci.litator ubstrate. Furt her t
SN @astr%%&np‘% e SRR AR seiBF Rl A RARG 1aFA, PNA or a
sé RR& PhtaHam 'slhee&tm&%%uhe&%s& andlSpusé.r at egy

Iustrated n Figure 7 can eused either (i) to

[ 95?4@ e tmBeLie glfbvﬁo%]tfﬁg\hl ef3 &&ﬂ&ﬁde ik tlﬁ’cogﬁ)!r%gd at the

't gands as activator no
el nEthadzimoe (aiﬂn-paﬂtzwme) ah mmrﬁlgumluan o;vm:ebcy aram:twe MNAzyme is

ucleic acid tar usi apt a-
o1r1]1 tJormed in the preseng fs the actﬂf%tor.p

[ 00243 ] It will also be appreciated by one skilled in the art that one or more aptamers

could be incorporated into any of the oligonucleotide components, including the
partzymes, the assembly facilitator or the substrate. Further the aptamer could be

incorporated into either end of any one of these oligonucleotides.
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MNA conpl exes which form MNAzynes when contacted with
a ligand activator. The 5 nucleic acid
w@bdogosmees eoti des required for this apta- MNAZyPET/AU2007/001517
detection strategy include; g) standard partzyme; b)
an apta-partzyne which is a partzyne with an aptaner
incorforat ed intg onegﬂ_f its %nds; c) an, assenbly
[09¢44 | ¢ dbeptratpgseiluptEatethingfigys Mucandist tsad citherdn teirkyddg g method
) b ORI RinR ]S 28 HoligHOE nftfiddldsNnd/or (i) ¢
(gsseﬁé)ll 1311\%? Cgﬁ;pgeé{t ?‘f?té Mr%neg d? aa rC {elg%%rtg?)n e > or () to
psatdd a anethodafod defection eSsenriicleic abidbandnucleic acid targets using apta-
|.i gonucl eoti de i C bridises to the apta-partzyme
MACSRBIFER Whik Kot SRR PRt (Aicle) Mihas g vetor, The
nS 80K eREFo 1 RAuASHdeOfeqh e B BSS %@E-%NA&%@ QeREMLdtratdd include;
apta-partzynme sequence. Is [ 00245 ] Ih the absence 0Of
an acgti ' . (left hand panel), the assenbly
i nhi %§t%%{éérq%%% cg’eoti de binds to the apta-partzyne
t hus bg carpaita-partayinichwhict b akzymye biithdinngptahertiheorporated into one
reporter_ substrate. This structure represents an
i nacti v IMNB9%onpl ex. When an activator ligand is

pr esent of Lds@libiyNRABGtRA Fhikh it %hi’ﬁg@ﬁﬂ&&@ QvIRBH BRI to both the
bl o€kl n of

sequence of thé aptapartzyne, g the binding

t he assaptbbyrizynie doiditley pastzyge eoahlimgtassheyblpnflan dfise MINAzyme;

al | owt n;? biﬁqdi ng of the substrate and formation of a

cat a}%_t TERPYLY SHEYH AR yne which then, in this

SCengy i g assBBElY shibiRe oﬁ%&ﬁicle@ﬁ@e whfch3®Hdises to the apta-partzyme in

catalytically active ymes can form and cause

f | uor est &ggiots Wit spgenat leestarerionf thei atauner grquerescamdgpart of the

activat { [ a [ ] I'n sone

enbodi rr%%?tg%tlgﬁ%lgﬁil%a [ gﬁﬁ%e%h@z@egg '%’lé?y can be

|eve 5 usin i ther nucl ei.c.acid or .a e

LR c e e o atioale Tiege e R a el theggpsmghfy inbibitor
ollBSRMosiR binds & ARrapelPReAR S cdnifetiag SEMPANM blocking binding of

I nhi bi tor nol ecule is mani pul ated by other nmeans so as
theprapptiet swbstratet iThist situcitae represepisean fnpstive MENH gomplex. When an

iL.ahi i 0 . Y .Se I '

b SO P S RGEY R B8R ERaee or o
phiiatme) Socing ahel bt &€ sthe assammfigtiahibitor kiligohurgeotide, and thus
and/or .that use branch chain mgration tao 0 displace .
aflowmedinding of thesphshals apdifergratian ohasatalytiopbuaetie E@Fééﬁ@‘e which

i dcBnde cRhTesWhd LutRRRE C&L i, ERALHENE RO RASA

eécr@gseg herein rr6asy ﬁt)eu used to peF%o?%la @Iascade ag ymes cat

fover end calst iflverhscddasighealugeaerabot odlyniarths podseper dfoactvaigrs that can
ch, net hods as di sclosed herein include, but are not

)
dMAAPERFS0 (1) activation
[00246] In some embodiments, modulation of MNAzyme activity can be achieved

using either a nucleic acid or a non-nucleic acid target activator ligand as a switch
mechanism. In other embodiments, the assembly inhibitor molecule is manipulated by
other means so as to modulate activity. For example, the assembly inhibitor could be
removed by several strategies including selective thermal denaturation or method that use
oligonucleotides to compete for binding and/or that use branch chain migration to

displace fragments.
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5 of an inactive MNA conplex to forman MNAzyrne to

nodi fy a substrate only in the presence of a target or
we@an4oosher ein said substrate is then made avedT/abRm7/001517

for involvenent in a second ent such as generation

of a detectable signal, or (2) activation of an

)’Sdna 'ge @I‘?xtoforman MNAzynme to nodify a

ub <Y f’@’ﬁ?ﬁ’%c e presence of a target or event

mhereln sai d suﬁ;trate is then made avail able for

W&Ner?@rﬁonﬁ ki e@é‘ééli*F‘dalé\)’@HtaPPW‘%@F"eﬁW s msthedp @éscafbed herein

%Sﬁ&%”?o ?)\é%fm' 'y ctaycraﬂe %kﬁé}eﬁv ﬁ%{)ﬁﬁl ePﬂ“ué 511 I@ﬁﬁaoglments of
strate I'nvol venent i n any of su se ue
ptEernhmg ssie mettods aadlsclbmdmmmt IIE‘]ARIBI butmk@ﬁotaiumtéchﬂml (@) activation

substratef |nvo t ormance of an .
oy mastve MRA pmg éb‘? e%ap.Mﬁig%ﬁép.@@g)saéa%s&%eﬂy in the

prSscEPictt £ dtaifg@t FdrgWeﬁt 6whgrbﬂxu t8d 1QinaRde HsOtHes de vailable for
(1i1), wherein such cyclic cascades nay be ofl

enpl o
lavqu¢m§11tan gisgeraid, eventfsuch exgenetation iofi 2 alesictablet digmed, cwr(é} a:tlvatlon

v Bt VRY sifnf sadfios M AR e S mdiEr Ristusthi odly in the

RERMEA T Drtaed Wr Pétfent | BRGInt BAY dubst@Rt egt BRhemalle available for
00248 ] One mechani smfor generating an MNAzyne

ineqivereetive 8 seeqndlaayentd adiergieperfosmaneer @aal%mpyd event in turn makes
a@?tleﬁo% a(fﬂrtffére%bgtpa%e ?Cf\ugvo Qg’xﬁ&g % Sﬁ%l{s 8% sgbquL(}ac-:nt events, such

ncor por a

thgtra sabseqaéntwesmtgﬂﬂ{easvaﬂabllesﬁsuaét&de fob mvmenﬁﬁcnt axepedormance of
in Figure 6, where two npl exes are i ncorparated;
%nr?a#}eg gyt iherely sreating @@lwca%ﬁv@k@sdeafcéed in Figure 6, Figure 10

dnBGeLReat aﬁ V\/@l@f&ﬂ Ehc'l_i' @Fﬁ@césc&dem o8k logwg ip Iau}]lpgfy a signal,

conprl exes I gase are Incor por
foaswarde, e apphoatlons{ Wfl):ﬁé 49 irpuf éneenS{SIdD lmuimredsn}e fforesxample when a

t he abJI t o control] the enb) ctive 5

R s oS B RIARCS: PO i QRIS GOHIGe ot it sgnal that s
dgfe@@gfét_ in the mx. One format of SCUD is depicted in
Figure 6. This SCUD exanpl e describes a general nethod

[{@24%&3 @g Iﬁé&ﬂ!&ﬁlgﬁlqglt e%@ratl%%grgglﬁ@A%ygggegﬁw%' d?t?c%(l\ileA%m gned for

, known as I ghal e using
targel hialgt rdetestion msés ther $CBD czascﬁdal sistdgiye ThelS(EM)nsj,rategy can be

L Ly
PR B ATioc AR TTRa SonEE ol MATPDT FolRERRH Papay ol ggample, in
HaRt & Qbhetdtwhol N cOhpleREY &b 'ilid&ﬁ)otri’cé&‘%nrffi 18N9), ¥hereifiree MNA
activity |nh|b|tor/reporter (RI') domain ich has the

camrmlexpairiee ilpeespasiefli pnd liy Keunegl hrwhees ibeth WNghichinplsxes and a
a ondly providing a

]%ME%F%QE #t%%g? {hgg \f\#%ﬂn ?Qlcﬁscage ref“gt%lo\llled and b. an

[?@%tﬁﬁz? ﬁ’hgg(:@b Iggthog c%zalllelstc‘;ﬂnt %He zﬁn?%ot%egotntr% t%hc\alvr'.!llssCequnbly of active

MNAzymes and MNAIi from component oligonucleotides present in the mix. One format

of SCUD is depicted in Figure 6. This SCUD example describes a general method for

signal amplification.

[00250] One embodiment of the method, known as SCUD (Signal Cascade using

DNA), as illustrated in Figure 6, contains the following components:

(i) an activity inhibitor (such as the dual labelled RIF (Reporter-Inhibitor-Facilitator) as

depicted in Figure 6) containing three regions;
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conmponent of MNAzyne 2a, ¢ . a substrate domain

| ocated between the RI and F2b donmmi ns, which may be
w@eb@avemdHy either MNAzynme | a or MNAzyne 2a, BCT/AU2007/001517

assenbly facilitator conpone F2a (iii) partzynes

capabl e of form ng active ynme la structures only

PP K S RS PRARE Y S
a test RAMD 'Iggi'nﬁ't;a% Sty RGN Bt orPordRl ko FARRE 8endly

cl eavi ng nd F2b conponents, thus
gener at progididgofiesernaesignabyhei REF tsleteakddiagdre activity

inhibitory effect a apcom t ant | erat i a new .
et | it B AesS e ersg P R ERT SPBORI HERE RSO g sSential
par t zy ngsnGRRRRIrAQA e ThNg active MNAzyne 2a

conpl exes only when the partzyne arns bi nd assenbly

f aci lci t asubstrato dpwaimioc cipancheRI eed FRedompas,avlieh may be
activatgr asse faci |itator onent F2b. The
I\/I\IAzyrreaﬁﬁ'eﬁrs?yt%ﬁL%r @&zgmgﬁgg%\/ﬁﬁg%@nﬁ% l'i berating

(APirLastémBlydadidfator bompeieaoF2ang a cascade of MNAzyne 2a
sel f-replication and concom tant fluorescent signal

(hipriteyneest dapshle pf frominglaciive MY heymam bestructuses ey in e prpsence of

ag%}l}\@%j t&%@it%f%@?ﬁ@r %19\% gi(ﬁdﬁl;?lg ?ﬁay%cé t%i*a{e% ?:ﬁ/é:elglc atcﬁepresent in

orman I n

aCtestHagple; MNARctRie, MNIAIZRmie NitadlsdindRdpablendfad¢avRigRIF into RI and F2b
functions_as an activity inhibitor in the formation of . .
CRIRPOSIES, thits EFREIHHIGS HPRIESCEHCe, élﬁéaétnga’il?sﬂw%e“:zyg@t fqjiity ihibitory

e?@éﬁéffﬁ%oﬁc&nﬂﬁﬂ?ﬁe@%@g £a ggvz reft%‘i@ﬁé/ﬂ A8y fa#kator component F2b.

rating an a y facilitator conponent
(F2 bpantziymies wapdtde tdfeforiomgf adtivet MINdswE 2t ecommdedsecany when the

PR b FOEPRDHBRL R EOPAR Fn RS (9 e Bopied activator
aﬁﬁﬁ{tylf #diRalos '&Ml\%gbrhegmg bb f TRAMMOAZmRS SRUE turh B0@5Aedve more RIF

Each tinme an a cleaves a R F nolecule, nore
liverapiop errs Rland b tlors oreating gseandsidy of ¥ENAryrae gp sylf-replication and
requi.red-for formtio MNAzynmes 2a woul d be
Cﬁ%%é?liﬁngg}m‘?ﬁcgnma)l/rar@pgé%%% e results in the assenbly
f 2a co es .that are_.identical .to the .

oot ¥ RecioE Bh L Cnio Ry R EPia FRANS 4yPst pycleic acid
BepatAhRd HYMIMOZNE P Ro6aL B tah GnA€ikE b lex AMMSAICT, with intact
tt hg product of the I\/NAz;rre cl e.a'varé.e F2b)¥ie.}s( abl e to,WI_ e
RIF bwectt & Bissteonts| ap a3f adiiaity (iplibidert in MMIW%W%TZL In the

in_a self-repli [ ich_j C LG
iGiste” Bt HreSopiRh R MNP o B RS T Yobfing RIF and
1ivetagiap lanracEwtbe isembigfatititanrcmponeitt E2bofhich seade shen be free to
i ncl udiﬁgg self replicating cascades. [ 00254 &ﬁamz

aporEte ARk become; yerepopent of prpchve AN AGUNEEY B pe 2a can
AR SRR fitbre RIF, this would initiate the replication/signal amplification cascade.

[ 00252 ] Each time an MNAzyme 2a cleaves a RIF molecule, more components
(activator F2b assembly facilitators) required for formation of new MNAzymes 2a would
be generated. The MNAzyme cascade results in the assembly of MNAzyme 2a complexes
that are identical to the parent MNAzyme using components which are the products
generated by MNAzyme 2a catalytic activity. As such, the product of the MNAzyme
cleavage (F2b) is able to direct the assembly of new (parent) MNAzyme molecules in a

self-replicating system which is autocatalytic.
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whi ch functions in the detection of a target, for
exanple by interacting with the target. In this way,
w0 bh@spanget acts as an assenbly facilitator aneCT/AU2007/001517
initiates the cascade by facfgiitating the formation of
an initiating MNAzyme. This Initiating MNAzyme (M in
iqure 10) may nodify bst r at The difi cat n
[ e, T slradtui dostridahag S o SBLEGHaY RRHHches can form

caslgdnf %ﬁ%??%a(fe%%@lﬁ&ng Qeﬁ&ﬁh&%gw&a&ea of a first

acilitator Tor the formati on of a cascading

S, PRI ) 8557 Pt G A6 conpi

Wﬁ&lﬁ&’ﬁﬁd’c@nﬁiﬁh ﬁnddietdcﬁmﬁbf assgioy e)fmtplé by atemcting ﬁhth ¢zt target. In
the formati on of an additi naI N@Q@ &? in q%;F.. .
thipyay, the taserd .asqS@ﬁan a Hhisaron andrinitig gaieadeitpdpcilitating

e
SRS B R e 0t 4 e 10

niag @ctalayka subbtoatarl }Eanbmﬁcatsmag@f (i34 fd:rlwamakac akbevags In thlS case the
I SO enbodi

d h
RIS RPC BEARRI A oSSy A LBIoF g farmafion of a
028 hrs@i\@Nﬁ%%ﬁéxls fict Nn @‘I@ WY bshch@ng FHIANUIH el hay then

this Tascade t first su strate in its uncl eaved
netlify @ avditicnel substrain tagenariteyni adfitionaloassenblyHacilitator to direct the

RGeS TR AR TR RO e may
t}fehrlﬁbdﬁ}ldbﬁé FidtesubStritk G0 VaseRle filtthet Mirtti adseimplyVMibditftadrs for the
enerate an first activator assenbly facilitatar

cwaacghg fienVMNArymeongnd shusvicedhack frio diseabemggagg pkthe cascade is
t |
sl Tl BhaL e i SRURRHHL 9 e BEHIHE ey

faoilftatoat | y one skilled in the art woul d recognl se t hat
the additional substrate in its uncleaved state nay

[ 8615535 O©Re galléd/inttie kit Rickid r@Eogise e 1rﬁ’sﬂﬁi~:l éds@miahhe ﬁrst substrate, in
MNAzyrme. That is the additional MAzy

ita HnoVpaied §tat may aetrastanpstivity mhibitgrief ﬁhP @ﬁ%ﬂad%la B"%@trl‘ANé\ZV%le That

SHEPUEHY SR SASEOGE 0 ] 5 MO A s Bt
i ¢lawiet diysthe mlﬂwmﬁg:MMZ}ttﬂmetoaghﬂlbﬁatmmﬁrmm. asperfiglg Facilitator

One of skjll in th rtvvo ec | se that Figure
%hs%%ﬁmﬂw@é 19 SuiGh| tﬁe feazcpfin %«bgﬁ ‘F state to the
céétr l:a[l ctife f‘@}P" drdtl BE ﬁe Redchdifg h%MWRzﬁﬁéenm y. I\/br e

assenbly facilitator conponents coul d be

[pgiégl fegmhffli@ %'e';kig@a 1?&1'3%% id Pééégfﬁ ih\ﬂ fl 268 sﬁatq 3685irate in

gure ructures escri ereln an
1tamheleax}edrstasmmm ac an atiprity inhibitgnaf tharmditfonela/iNAzyme. That is

eora VBT HY st oriagy MR Eulshlytims 6 HEF d g bstrate
1so<gleﬁleﬁ 'bgfsthe 5%5&1{1%?%;(;?\/[&%2%@%@ géﬁ@?até: b a¥@&G6ndl' REHEbSassembly

esi gnat functions as a conponent in
fallﬁta@awhum tb¢refanétiodite avich dythbeddifional MIRAgyme 11) and
Ab functions as a conponent in a
[ 00257] One of skill in the art would recognise that Figure 10 shows three assembly

facilitator components are required to facilitate active MNAzyme assembly. More or less

assembly facilitator components could be utilised in a similar schema.

[ 00258 ] With reference to Figure 11 the structures described herein and other
molecular switches can form a signal amplification cascade in which a target molecule

facilitates the formation of a first MNAzyme resulting in the cleavage of a first substrate
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SCUD anplification (indicated by box iii in Figure
11). Aa typically has a 2', 3 - cyclic phosphate at

WO 2®884000r m nus in order to allow it to functPONAES002801517
a substrate for a DNAzynme |igase. [ 00259 ] In the
ligation step the DNAzyne ligase ligates Aa to a

tcgg%]%{f]q?@agqbcs;%g ,ptg)%@gi]rq Zgéﬁfﬂ%fq%d%’aﬁ %Mﬁgﬂons as a component
T Pl 3, M) A  ppren

SEUI am))hﬁMOﬁlqmtcla&dsbydmxan 1a§$glmblly) Mctyplcalbtlws aol’, &’ - cyclic
secg g whi ch, no flestheflﬁéﬁt] substrateuéo £
Pigta HUPt RREPIDRE Bnofofh 10 PHEY 11 e HBRCURR aneF Apvgrigate for a
UNA% {; the ligation and SCUD anplification steps
respectively thereby formng a feedback anplification

[gg%ﬁd]eh#ﬁ%ﬂg‘%h sﬂe tﬁtfg) s ty‘?r; f?%]ahgflﬁgﬁésat@{égﬁ’%g%eggnq gubstrate to

cralet Zyarezyinerfoann adtﬂtubnam DMINAkNAZ Yihe aMltmﬂnal MNJAfzyms imindicated in
addi tignal substrate resulting in a detectable effect

bon g Wdtigws 1oF the presence of the target. [ 00262 ] I'n

a preferred enbodi nent of the invention,

[ AB2AG] chr thenSETDo pmpbficationesten (mdcated st baif é§ igatpepBigure), Ab
f\.ﬂl%{lS?& 6 aHyastI? r}gmﬁ{atcﬁnyf § %'gpdn'aalt\/ﬂ\ﬁl{]zgﬁ{ M}Hﬁr o &#as Ghe first
asnon resonanc

Spectrosco
sstpaaterto genyte fiMiiier Aal ﬁdtﬁﬂﬂ Ths further dacmd md)sa:re utlhsed in the ligation

ol arlzatlon fl uorescence s tro circul ar . )
an(,l SNl samplitication S€R% FosPRHF she 5?’ pf%mmgafa TeqqBack; amplification
Mﬁlgﬁ%ﬁ%&&ﬁhﬁu&%ﬁ&gﬁmw visible light or

ra re pectrOSCOpy, enzymati c nethods. [ 00263 ]

[%% aﬁ Jl“lqﬁ qlgjfap :B? tf@l{fé %gﬁt?cﬁlo?tgb ds 4 Eav FH §n additional

casc in | stat

l\/ﬂﬂ)ﬁ&zﬂﬁé \ﬁlslcﬂnma@llﬁbylmy additionil t ibstedte trasnltiec dmch detectable effect
ynme. That is the second MNAzyne is, in fact, an

1%\%"1V9ﬁﬂhep§fﬁ§€’ﬁ’etq #he et-he first substrate is cleaved

é the first MNAzyne to generate an asserr‘ol‘é1€I )
[ 08262 1 t In o prefpract enaibasimeriraitiho fyontpns i mAdigkationeof one or more

of SR L MR- {n%y GQa2 ﬁé‘te%te % it tCHh biidf 3F 1 Albrescence

cascades cou be rnitrat c eic acid

spaatgedopy( AAdENA)asmon mhdrence, anged speogmmy( [NMRel eisc,tron spin
small nol ecules etc) if the strategy

TeHANA5Ea PRAESHAR SQIesirnCasi SRELOSHpYy LR o RS ymmunoassay,
chf&!rﬂdt(?gr%qlty' i IfethE BRENGS, Qbcttdniandmo®d, 1) NESibleN or infra red

events provi des a techni que for defectiion an
sp@tenewﬁ)b’ﬁmzymatmﬁlethadget anal ytes. MNAzyne nedi at ed
anplificationcascades are based on the activation of

[ 90263 T oMpeskititd mthé et esvoadd tteognigel thatés thid kdstdde the first substrate, in

its uncleaved state may act as an activity inhibitor of the second MNAzyme. That is the
second MNAzyme is, in fact, an MNAI until such time as the first substrate is cleaved by
the first MNAzyme to generate an assembly facilitator which then functions to switch on

the second MNA.

[00264] MNAzyme mediated amplification cascades could be initiated by either
nucleic acid targets (DNA/RNA), or other target ligands (proteins, small molecules etc) if
the strategy was linked with an apta-MNAzyme system. Since the reaction is only
initiated in the presence of ligands or other input events, it provides a technique for

detection and /or identification of target analytes. MNAzyme mediated amplification
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target anplification techni ques such as the pol ynerase
chain reaction, or the ligase chain reaction, MAzyne
wore@sa¥mwes repl i cati on and signal anplificati onPCEyUR002801517
no protein enzynmes to facilitgte the process. This
provi des a mgj or advantage over these connDnIy used
protocols. Further, the abiljty to contral
caS@@@ﬂsalfeeb%Sﬁ% op A fsfivadony mvﬂflegﬁna?ne%ﬂ&%}%@@sﬁowlex% Unlike
' &ﬂﬂg cPase SHAR r8:1idh,28 thé B4se chain
tﬁ?&%&@hﬂ%ﬁ%ﬂ?@&%&&%&ggﬁ% ggﬁﬁ¥t§?or cgnpghen ts Bhse o
r@lchmysMNHyﬂEsmﬁﬁﬂa;edafep]ﬂsz rand sugmabemphﬁhzttioyl requires no protein
nd|t|on and conponents.in th

i S R e o
#}fd‘t ‘i’st 'ﬁﬁ‘th%f‘sﬁédﬁﬁht%ow dorifo1 2Rl i‘e%ﬂlakp tie caAABMic Odctivity of

no ogl cal” applications, especially in
MINAgymsst WSO sevmyolmgwhde@tidemmrmen@m, isaeh &t stghilisee pig components

and n I c.acids for disease no
of @é?%ﬁ)é a ,rgq?g}pogp;ﬂf aﬁp\ggt 9’5 YanﬁYf%TAle@FSe fo be tightly
réfl A& BPEHnAltions 8@ 6GmpSREls i e Iﬁ@fbeﬁﬂrdiﬁﬁdltf or
appl i cations other than diagnostics, for exanple,
T fvﬁ\?Aiy}n‘?é the@fat OB Blation c@é&ﬁﬁééséo%l@'ag applied to a range of
onD ecul ar’ engi neeri ng of nano-scal e devi ces and
bmdmhbglcahamﬂlca’agnsbesmgleﬂyum (hmpap‘gui[‘h@s could . allow detection of

Met.hods ,whi ch | ow, t chi bet. | S
orcasict 1pd Bicie dei R A, eBSit T LR, faf amptification.
GBI Sic 26ia8 aAd/of Bescatd teldtions icRbbiused fditappli€ations other than
assenbly facilitator. [ 00266 ] A transition between

damgnpstiss Manzgwewlanvithinate  fald mmommt@negna 1545 97 domolecular
R e R Bt sACUSES R iR APl SR Ape lcs.

onen I'mc Imte
Qne .or re.a ity i.nhibi
ncperafpoptiin é%mvtchg b “‘%5‘? taz%@&“”’er sates of MNA
coldRixkd 39 reMOVE 8 cARpdrEnis"\RICRQs. thehcHORE iRNIDAGH DB W& assembly
the activity inhibitor may include a labile or
Sfedibtatabl e | i nker or substrate, which may be | ocated

between two or nore domains within the activit
[1062660] t dr fratisiionekeimpbe activeabiNAdsmyesi autdi biagtove Né%m@mplexes or

and an act vator f.acilitator .d

G0 YRR P hE A R PUoe SpAPATTs ATV Aoy Effponents

mdlﬁulﬁg ti fRNRied rONd@N oA Ghoré AN itRSiBBIBNOYS, | a3kdntibily Ofacilitators,
domai n, which may then function as an assenbly

apseoiblly mhitiors; pptiaRes: OnFiebiser erns erarigdheraeh 91 gmggmbodiments,
Cﬁctl)‘(’% %ﬁf&;@ggﬁrﬁ t%ﬁlaf?fle chqez%\)aﬁlléq gnk%fJ g le@ﬁate which may be

i ncludin
1b¢alfﬂdt BetwebtMNARyY & aloed\dageins prithiei the excryite 1n]h1bﬂmag”ec epample an
drouﬁmls i nduced by changes in the

apripe piiRifor domap okl an g YAl peqIHRlY >fa<tp E'f@ o SloBHi Cleavage at the
Hrﬂl RitL O }ﬁﬁﬂé&}r BB oF hfGkidit gatuﬁﬁbl?&uh&nﬁﬁ from an activator
ectlve r enov using a process I nvol ving branch
ammbiju mhlbanﬂ/(hnnam,nmm mhay ithgn function as an assembly facilitator
component and direct the assembly of an active MNAzyme. Cleavage of the linker could
be achieved by several methods, including but not limited, MNAzyme cleavage, protein

enzyme cleavage, or hydrolysis induced by changes in the pH and or temperature.

[ 00267 ] Alternatively the assembly inhibitor and/or assembly facilitator could be
selectively removed using a process involving branch migration and/or complementarity
to component oligonucleotides. Modulator oligonucleotides which function through

complementarity may do so by altering the secondary structure of oligonucleotides to
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to conmponent ol i gonucl eoti des. Mdul at or
ol i gonucl eoti des whi ch function through
waeeovplogehnt arity may do so by altering the secpemapg07/001517
structure of oligonucleotidegstowhich they bind. In
some enbodi nents this may result in an alternate
ctivator sequence is

conf where a
SRR PG R DS OREnELY S i it conformation
Wl}@l%zm&fva%f el i€080PISe 1§ %gﬁnﬁléwl &h&r components to form

ol 1 gonucl eot i may cause the disruption of
adthverMNdNzgmes. By way of exmmﬂe,mclh aaasodiu@mrpﬂnggnmﬂnontide may cause the

onstrai cti vat cuI es jn n- f.unct

8GR it Aol E Bl BT Sihoese MBI ORI afppiean activator
n&%&@%ﬁo@ﬁﬁ@tl&ﬁl%hfbﬁﬁutféh&m Incl udi ng but not

limted to an act|V|ty i nhi bitor or assenbly

[ b% gl tfﬁr RN HIRDEA by eﬁé?@ Eucg%'ahuﬂﬁb{uér, $RRling but
|nents e conponent is coO Jugat to a go
notalimjtad tto mheactmnup imdbitar @ asaeinblyf inbibiten ayaynhgmenjugated to other
field. This allows re te el ectronl C con

CH{IFST AR ST ORMOGIRAN HBe Commenetet Ry sa IEF& #ee. goldj pangparticle

cupied t@&lr&&oaﬁqa&@%smceﬁa@l TR AlBYE rr&hbdeeelwﬁfnﬁ@bomm of
denaturation of spécific oligonucleotides, whil

hylgama’q]gn,t Wigh ﬁurradigffgnqngnqynnmng ﬂe}deﬂumt;lopmgyas an antenna enabling
unaf.f.ect,ed. .In e COo t

rVBRF it U aTRESC Of LTl Ao iRTRAREE yAAR Maving the

sl molsallt ieRivel uhhffedt@IDO B¢ emBalimKith $hd cd2tSnt can be

la%{eThe present invention al so@gr ovides kits for

Hed wih higtinfie fasilite aaptaresd poutcal dsodatien of i commopent.
kits for carrying out the nethods of the present
I2.nvEision contain all the necessary reagents to carry
out the nmethod. For exanple, in one enbodinent a kit
[ 6e369clonPhd p]{esmlt finviestiorc alsd @kmédesdmstfmi pliacﬂ@sha]tﬁermdhbdﬁedisclosed

MNA | h t t
i TRBRR i KA E g rub e st o sy a hiiparcpatgin all the
n@ctéééagﬂéaganmo ERRY Bittth® hefHodC qtoalexamﬁeaﬁlt dnéi dybddvnemakit may

exposure of the i'nactive MNA COITp ex to an activat or,
coshprissi A fosli condainéryveandainialgr oy dtagdva WE\TAmﬂnmlmrguch as an MNAI,

Z‘%lgﬂ? eatti%fg %n Fal%gcg}v%{)w%r o%gﬁgp t (r)]!g[r]l Ca%ﬂ”pi/gﬁéﬁ}]me requires

abregatide of uHIBitib® ofofatdliiee abiadtyi HeoldiAeREeef the inactive MNA
separate containers. [ 00270 ] In one enbqdi nent a Kit

compleE e asBvalon heteit shiel AicHEator ghipgater g TeRyseeRflyence of an
11&%1%?%@%1&%}%@% %g?grﬁnzl)rélnt ? ﬁ%w %’ g%é 8Pnfke components

faché foambtion of the adaetiwet MN Aacdmpliek yn etebarawgion‘am ure of
the MNA conplex to an activator by nethods discl osed

[bezmI 1. n[ JA82&hbdditvmi calkity mdyheokiptise of fidse don@SE®Mt containing
invention will also conprise one or npre other

coIIReRENCios an Eaties MW comiplaxx apice ashyaeny elagih MNA complex to
f%dénoMI\?AMe %&lﬂge% NEvAfn o?%,'fafﬁig activity through exposure of the MNA

complex to an activator by methods disclosed herein.

[ 00271 ] Typically, the kits of the present invention will also comprise one or more
other containers, containing for example, wash reagents, and/or other reagents as required

in the performance of the methods of the invention.

[00272] In the context of the present invention, a compartmentalised kit includes any

kit in which reagents are contained in separate containers, and may include small glass
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in the performance of the nmethods of the invention. |

00272 ] In the context of the present invention, a
w@eopastopent al i sed kit includes any kit in whiR¢I/AU2007/001517

reagents are contained in segarate containers, and nay

i nclude smal |l gl asscontainers, plastic containers or

Cqsll:ﬁélngrg f Iﬁfeqtglrp?nsl{a#r%ﬁgcgres%lgsfe gf}péaggxg P?{ @%? e:rg :%ﬂg{] Eon%Xer? ln'lla?IV\e/tllow the
IR AERE JroeaRRtsh BbnC P ROMFRAMMN td ShotB¥O EGihfS‘zﬁ‘tlréent whilst

Cross-contam nation of the sanples and reagents, an
avdiding gdissicontamfinatige f sheosanpdesiandoeagents, ead Hhecaiditmnradragents or

fromo C rtment to another in.a ntitativ . .
SqIuagfiscH} ca& CRURIFS S, o COMRANRS 45 el iy gpetfifatig fashion.
SWé kit efe®Pilsd BRIddeSt csdiRérewhidh ORIt &dcBsy thehést Rample, a container

contains the reagents used in the assay, containers

wihithctontedns tie reagssty usedije fesissaih goptgmees Waich capipipnwash reagents,
contai.n _a detection r nt [ Ki . ,
o e bl FFRERE, opal Rl Pt 58 bt imvention
wils ialg bRk iitisteenmendn usingahe ditdesthpdnasts ap poagidt ahe appropriate
net hods. Kits and net hods of the jnvention may. be ysed
ﬁ}jautomated

miephodenisif and sretlads 0 e Biertion mmabs el 1B GRRIBRRSE Vi
oA iR AR, LARMIOL G 60 ] Tkl

ndehieed i on, identification or quantitation of different
targets or events, a single kit of the invention may

[ be2 3P| Faradpplicativh talderetie, iideitificaiid er quintitatids of Hifferent targets
exanpl e contai ning reagents specific_for each targ

oFraYeTlse sl Kb @f thietnediongneay Re egpliseblenar plicgaatiyely Bbforent K,
SR Pt RO G SN 1, A GECHY Rl ot nd

nt
ki ahthietpa¢sentinyergivni find applieationtin ahy 6f2mdstincelie whiahsié it desirable
ig%/ent.i onwll n be further described in greater
teydstegty deRHty oF G ° iy TSEBW ng speci fi c

exanmpl es, which should ngt be construed as i

[ D24} rhe ReessiopRIomion Hall naye e | BHNCTESoRmRaaSnERa detail by

: _ , )
e AIREAE Bl BB DA R BT E PR BE oo Bp chfdfucll R in any
wag dingting fheanopd\izhmmventmncont enpl ated i n the present
invention. In this exanple, MNAzynes were assenbled in

the presence of an assenbly facilitator from partzyne

A, and partzyme B which contai ned two conponents,

nanmely one partzyne conpomaivipMesh a truncated sensor

arm and one conponent that functions as a stabiliser

AFRym Pl ¥ mg@?ef | MINOGSME SonlPpdiblynB Qﬁgﬁjfsep AvEmolecules.

recoghition of the partzyme sensor arns and the
QPP R i ORGSO o i e
psdsalti ihvagionafmmbhiasxample, MNAzymes were assembled in the presence of an
assembly facilitator from partzyme A, and partzyme B which contained two components,
namely one partzyme component with a truncated sensor arm, and one component that
functions as a stabiliser arm. MNAzyme assembly occurs via Watson-Crick base
recognition of the partzyme sensor arms and the assembly facilitator sequence. In the
following example, the use of a truncated partzyme arm and a stabiliser arm was

demonstrated.

[ 00276 ] The MNAzyme detection strategy used in this example is illustrated in Figure
2 (panel (i1)) and in Figure 3.
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denonstrated. [ 00276 ]| The MNAzynme detection strategy
used in this exanple is illustrated in Figure 2 (panel

w@ paogp4@nsl i n Fi gure 3. The ol i gonucl eoti des r eptii/AB2H07/001517
are described below a) a Stgpdard partzyne A b)a
partzyme B conprising a first conponent whi ch cont ai ns

a,substrat rti tic core and

ﬁ@‘ﬁ g@ﬁ@@ﬁ?ﬂ‘%@ @esﬁnéeé@%)%odv 'stabi | i ser arm
cgypggfdg}d aigB Ayybri di zes to the assenbly

facili tator adj acent to the truncated sensor, arm of

t foga pmzo/mri?ecorfmﬂsmga fitst wrsmneatr\nhlpl@ containg p gubstrgte arm, a partial
faci|it
e TR RS0 S s

f aci whicBh9bridigdddo ﬂ)eaas%ﬂi’ﬁ Ifaﬁiilﬁatof Qﬂ_] aemm@ﬂe tamwe@ 5éne6r arm
probe substrate. [ 00277 Acti ve MNAzyme assenb

al soofitheparizymet Rhis sebtisprcasmgs dasignsdde iﬁ"%ﬂﬂ}}atﬁ MNIAW@F gysembly
D075 1 lBdd R Bl el SRl B RHUIZS6To i Mderbly

par t gayitieatds; W&B onI y 5 nucleotides in length. The

sequences of yme A and the two partzyne B

c EmpBbaRte, alf%x i%rqyertwr()%e sybgtrae.) - In t he

foll owm ng sequences the bases in bol d ybridize with

[ 9029 7ds sivetiyiey MNRZ3 e Atsmbly %0s Teavées Ith'ﬁ ICFeHEI Y aft assembly
{htétge catal ytic core of the assenbl ed MNAzynme, and
ases’in italics hybridize to the substrate. The "-P"

[ n%,cr%tyﬁ%ﬁ o&ﬁ@@f%xﬁgt@%ﬂoﬁar}fﬁhe ol i gonucl eot i de.
WI@GT”&?A g%%gm%% SRS was only 5
nﬂ_d%es infe Tﬂg en%esP o Bk, &GT@G% §ﬁcﬁﬁ’1‘e|ttv§ %’arté‘yrﬁé B components

nponent XdS- P eporter
ars usbgw el (0023Y. In thlqefo}l@\pmgtsequegmsthc b@s@s i @gld ybridize with

o e B G R R 4 0 o M gpoomred
W&iﬁﬁbﬁtﬁfd BueBi in2ithfes GlwaNageo qﬁe SubBiate- Fle Wel’ indicates 3’

nonitored at 520 nm f FAM em ssi on wavel ength) with
phosphorylation of the oligonucleotide.

SEQ ID NO: 1 Partzyme A4 Xd-P:
ACTGGATGTCCATCTGTCTGACAACGAGAGGAAACCTT-P
SEQ ID NO: 2 Partzyme B5 Xd-P component 1:
TGCCCAGGGAGGCTAGCTTATAC-P

SEQ ID NO: 3 Partzyme B stabiliser arm component XdS-P:

CTTCGTGAGGGTGAG-P

1.2.  Reporter substrate

[ 00279] The reporter substrate used in this example was SubBi-2 end-labelled with a
6-FAM moiety at the 5° end, a BHQ1 moiety at the 3’ end and designated SubBi-2-FB.
Cleavage of SubBi-2-FB was monitored at 520 nm (FAM emission wavelength) with
excitation at 490 nm (FAM excitation wavelength). The sequence of SubBi-2-FB is listed
below (5° to 3”); the lower case bases represent RNA and the upper case bases represent

DNA.
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excitation at 490 nm (FAM excitati on wavel ength). The
sequence of SubBi-2-FBis |listed below (5 to 3'); the
wo om80495e bases represent RNA and the upper PBEEAU2007/001517
bases represent DNA.SEQ | D MY 4 SubBi-2-FB
AAGGTTTCCTCguCCCTGEECA 1.3. senbly facilitator
cule_[..00280 é he sequence of the synthetic
ollggﬂuEPeNPld% LR 22T he assenbly facilitator 5is
é This assenbly facilitator was fully
natéﬁ@ TEFFET?HEC%%?@§§%% B sensor arm Nucl ease-free
water was used in place of target assenbly facilitator
13s dssendly faciietor woleculgl . SEQ ED NO. 5 Assenbly
facilitator Xd-T:
[ mmcmmﬁmwmﬁmﬁ%ﬁgm@km@\mﬁ@@w BGEN farilitator
.1.4 Reacti nditio 281 ection t
iy @ dor | TSP HOtoh W pyba mehes ik B partzyme B
sdrls S04 85 mlea&-&e@wa@@wag dsddinG1R_VFIR g6 asgéiﬁbw TRIAGLRE as a “no
substrate by the catalytically active
tapgeicedndrod. were initiated by the addition of substrate

and the total volune of all reactions was 50 ni.
Re aSEQAPNQ@e ) dssamrtdy facddatat XB5IC on a FLUGst ar OPTI MA 5

cvergosCkEhReEH IR SRR oS SRR Tl T g R

cont ai ned 200 nM A4Xd-P, 200 ti M B5Xd-P, 1 x PCR
1 0 ¥ ed Bi osystem) and 25 nmM Myd 2. hi

addltlon reacti ons contai ned_ol i gonucl eoti des as
[ 092%1dy Petegtian of athe Tesserebly. fasildater ol messyehtly jap increase in

ﬂmﬁ%%{ﬁ SGIEEI ﬁctatl%g%grcegéag% égggt}rﬂ!a tr%le rfgg ?‘t%z%/}h% b%j th@g&tlaféfﬁcaﬂy active
MasAseymie. Waacthibristvedre initidte D B 8z ddth&noﬁmbktrettdﬂ emh’&m&nﬂal yolume of
S B RAL 2L RSP IR orrnas
(BMIG Bitdcts IYDMRYERGSFoRERATRAGEN AN 1EA AP 2 5BRnds for a total of 5

su strate resulting in an increase in fluorescence
mages. tAlhBaacﬂwnswntamétZOOtrmé rfed X8, A0 nNcB&Xdd, ilnk PCR Buffer II

I NI TR E RA —

adheSERCEnS 3t he stabiliser armwas shown to be
essential for formation of active MNAzynes. A reaction
containing all reaction conmponents including the

assenqpby 3 AQiiriohiRhgenti MNPk P&dcRigns he stabiliser

m conponent gave no ijncrease

Reaction | Assembly Facilitator Stabiliser arm

@) 200 nM of Xd-T 200 nM of XdS-P

(ii) 200 nM of Xd-T No stabilizer arm

(iii) No assembly facilitator (water | 200 nM of XdS-P
control)
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in fluorescence over tine (Reaction (ii): Figure 3).

As such, the 5 bases of the sensor arm of partzyne B
wowree/osnsufficient to forma stable MNAzyne cop@l/ax2an01517

the presence of a stabiliser -grmconponent was shown

to be capabl e of conpensating for the short |ength

(truncation) of the partzyme sensor arm andrfgllovvi n

. g
1k Reydis\daseyribdy v pefitie UNAmmeres s the pigeatice o€ tse wattapees, and an

agsoeggyg);n}ragn&atggwc in this exanple). The stabiliser arm
conportent 1s thus an essential oligonucleotide for

| y-of ;acthyve ln th ' S
(GOSETT. i P S RLFE & PP g o o
Wi intRided WREHR radvtiah (Reqwtibh \(H: Bizaed)| sctiv@INAZahRE assembled and
whi ch had a single nucleotide m smatch with the

clrared PrsubsiiniForeSalting i an (eErBdyaResaoRE LT BRe. In contrast, there
SO0 IR0 R P ORANAP s (csion i
Figee 301 Rertfedatie pretensé bnthe stabll32B84rmh Wisi shoawxamplbe essential for

denpnstrates that MNAzynes .could .only formin the . .
fopmadian o amvwﬂz\rzweﬁa% EREtoh cuHBIg Al 4E39tOR Lo ncluding

tﬁé@ss&ﬂl?\?ifﬁéiﬁtﬁﬁ)r%ut Rxhﬁﬁ??ﬁ@l?erdi 1B MbbiliERerdkdohlgedentNgd/aGo increase
art w

appreciate that transition between an active
iVRnarg seenemnolea iinjer(Betdtion (MNKigwep).eds wiah, the Srbages| fitlgisensor arm

rovidi ng ful ) d ' hed I
of R ofede bnirtiell to oG e RERA TR BRRERDM g presence of
aUSi10kr AMPcERPIRACREs ShRWNZY B8 Sapadld SbotpERsding for the Bdrt length
nmol ecul e that contains a truncated sensor arm and

a .
(gencation)stfdhs parzamesensorsima ciideallowies stablaiMVAemme figmation under
h r n of a. { dojxser, .ar e e b .
e IS BB SR Lo componcn
e gl cadetibindigamsstetldy fexf ashaiuly oEactivie MNAGSmEs @ thitsystem, which
flexibility is afforded by MNA systens which contain
UgeH & RasiZEme Widiohicatse sesoE¥ibonent s, the sequence of

whi ch can be tailored wth respect to the nelting i
[1083%e) aFuntler, twhens equalirteativenpissinblyodacliigtor, which had a single
c ! tarkty..op | i gy -
GBI uP bRt b G LR FPTRARER) oncining
phitirhed\ tafd FAE ey NGRS Tt Sartalyind B) thec Atedsa@ntsignal did not
.stabilizer arnms, and assenbly facilitator conponents
ingreasp Y ¢riteng Walanot shoyi)- i n this aspect of the

I nventi on. Exam 2: Regul ation of the assenbly and

[ @025k e hisyexamplonsmenatpatescdist MY Awrymes ppaldaanly doran iy the presence

. s ) ey _
PSP L PR PO HE g e BB COBEBbBrment. one
segise bl tie ardwili agaecanbd| aiCrimsitomobdiwesn i raotive Ml zyme and an

tenperature. Arise or fall in tenperature can provide
inachiEe MNAsFRTRLER ok henregnlatagi by ﬁrqwgn% dbly ypatghed or mismatched

assembly facilitators. Further, the example demonstrates the use of two-component

1
T.l

partzymes, which comprise a first molecule that contains a truncated sensor arm, and a
second stabiliser arm molecule. The requirement for the presence of a stabiliser arm
molecule in such systems, provides another tool with which one can regulate the

assembly of MNAzymes.

[00285] Great flexibility is afforded by MNA systems which contain multiple
oligonucleotide components, the sequence of which can be tailored with respect to the
melting temperature, the sequence composition and complementarity or lack thereof with

other component oligonucleotides. Shorter sequences, including but not limited to,
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activity of the MNAzyne "on" and "off. The sensitivity

of an MNAzyne to tenperature could be exploited to
wheioBd4dober no- sensors and rheostats. [ 00287 |PCT/AUL®7/001517

tenperature were either too khygh, or too low, for the

assenbly (hybridization) of the conponent

Mcl eot Ingsﬁs d/ o for ca%%b%rc act [ v tﬂ%%ﬂﬂ)dyafgmhtator

céBBordn@aark Bﬁheﬂaﬁy@&‘fﬂ@ﬁ ﬁné/\@dribleé’c dTPhe ﬁaeeﬂt%msd I'f the

tenperature were perm ssive for MNAzyne assenbly

aﬁ%ﬁz /! f'tReé'ﬂleg;z I}gyehneglrsg ; %}1 ?Ii 88%111%1)?& Mﬂ/gi (Jﬂ% )?ég(i’lsmg

Ctem)@mtuiwamﬁtstamg‘cdtﬁnpe tied cormstroétidrhef a:DMZQimm-scale device for
ol i gonucl eoti des (for exanple, the partzynes,

i ncludi ng stabiliser AfCHPESHHSTERIESand/ or asserrbl y
facilitators,) by altering base conposition and/Q

[ 802 %0h uMNAsmEReass Ay tind Sisasspanbly sanesigo be cg@f@l@mbry temperature.
t.0
ARt RS 4ah BBl ApIceIRy? K3l ot 1 bBitch the catayti
acEtu/htIy)of' thé MNABnee Tout’ andt'¢TEr. The sadsitonity dfan MNgizgaaté timperature
ctivity. suitable for use in rheostat systens. It
C%i’r gge 57‘1?181%‘1 Wg’d'{}ﬁg%%ﬂ -SERsorTARdBesEASt ur e range over
MNAzyme response occurs 00289 Arise or

[f)mﬂl nIft deptrmetateEe f Wein eifter t et hllgg’ iofi cloRpIRtY, bfoe thet apsembly
t ti W .

AR ARORE D! Mol ek e By OB LAy, of

Ng@,ﬁeyrae éctnfanldctive cugnys esb sdpablesofmatifyiicpfeigaibeaving)) haubstrate would

yITEe. T eadout could, for examnp
n%'\l@é rfge%%t ¢ IHPBUAHR S PETMigHY) dJm] Mﬁgzmﬁ@lbly and/or
a&fvml {RAES s1ﬁ)‘§‘c1'41t9 Vfoﬁﬁﬂférlﬁo&ﬁe& SRS glgﬁéa heoutd B gér ¥,

cl eaving bridging ol |gonuc eot i de responsible for

ng e egat o] S..eT

GO S B P R L AL BRI U componcn

oﬂganuckonme(ﬁjr®xmﬁpkéeﬂle @hﬂngndsenmhrdatgmﬂ)mm age 3omﬁ51&nts and/or
ski Jnth woul d appreci.ate fhat. the inyenti

agsp n%p@taa@@ bia ta%%‘gas Retion m&?rems@fla?la?téie englh, alows

sy%?éi‘ﬁ’é ng 99 Lﬂu@lt btﬁataﬁm)\!veﬁnérn tLﬁ:Eiﬁ\Q’ dfn @H‘?}\E e éy@ﬁ:ﬁéd'"ﬂgs allows
for exan‘p e the p har maceuti ca agri cul tural

Mhﬁﬁzwms f@ant omyzlgelm] a Gl écpﬁ | qrcfaﬂy é‘nffé @taltcdbumﬂievﬁ allows for a

1 t
b QiBar S B Rt 6 T oS RS o e ol morlien of e
teRRkAGR rmge%vepwhﬁh Q{eqctNms}ﬁf ré@@hgém’dcafse t enper at ur e
conditions (e.g. under refrigeration) then MNAzynes

[ 66280 fgrﬁeeaafdfag %ﬂ %@&aﬁréﬁ&ﬁ%m ﬂll&ug 1hé’c§ﬁ15dt1fb1/é REh IR Azyme
conpounds as spoi | Simlarly, food that needs to

agtiyitei to amqtmrrth@ss compﬁtéaiamﬂleMNﬁmynss actioity ewawld| tee, detected by a

bl e B USRI NARRE o e vt coula

fdiagdaBpRNbd Neved elor SOWBrisleade duri ng storage.

[00290] The MNAzyme complexes could respond to temperature changes by cleaving
bridging oligonucleotides, responsible for causing the aggregation of gold nanoparticles.
This would allow development of a simple colourimetric device capable of detecting
temperature changes. One skilled in the art would appreciate that the invention of simple
devices using MNAzymes for temperature sensing could be applied in many industries

including, for example the pharmaceutical, food and agricultural industries.
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[ 00292 ] This exanple of using tenperature to control

the catalytic activity of MNAzynes denonstrates a
w@emwsnalosstrat egy of switching the catal ytic aptT/&ii20p7/001517

of MNAzynes on and off. As h, MNAzynme assenbly and

di sassenbly could be controll’ed by many of the factors

whi ch can i npact, on the catalytic rate. Such exanples
[ 942811 deOnep @ppligetion otoulq Aol £erpaghigmg as MR gyme temperature-

se?\g%rﬁpﬁﬁ g@%?egé)[ﬁ%g%‘bt%gﬁiv? %{éymh&rcoﬁﬁn%ﬁﬂ@. ny the package were not

concentration, pH divalent ‘cation
stbnede vadet eppoprintcatiemperatiiee qonédisiens e(eqg.  abd@naeftigbration) then
addi tives, and tenperature. EX c&lani snsf o

le 3..M )
MR Dmes £OP9gOFR raqut@iansggfta@ﬁg%@smgo S empgends as spoilt.
Si'}{%%go% %atl%r(]ls tb r&%ﬁ Jyilhid et AR YRS SinGRMRRS&AnRe, frozen

d t
partzynes, which assenble In t?]e presence of one or’ o
fowdy eowdd denmhonitdret by iandydiAzymepomperaBire-sensbpraapahle of identifying

ti . _Fi 1 4 (right hand
foggﬁllé%ﬁ?‘?%%ﬂﬁ%"ggd %isj’mlﬁg%é% ﬁ‘i“}ﬁ%*ﬁ%ra%‘?'éug 9 (Iagft hand
structures). The assenbly facilitator(s), whi Chqéﬁj nds. .
[ @98 dr t Bytreexaeimlicoof apsRg TEBRFHECa ¢ aCPé‘EPI by sptadyticopctivity of
h@ﬁ&zmsad&x&sﬁﬁ{e% Cy NG LG %tr?t@%ﬁ d@gﬁﬁéﬂiﬁ‘é )Sltile Iaér%@a‘?ﬁict Qetivity of

e reaction mx to drive yme assenb
Madiymesnot eantiheffr Asapahi IMNAaymo nassérhblyeand disassembly could be

assempl y, rtz s can _assenbl e int.o _an
CHERES D g P it SO BHIeRGAS SBBAD OO I &g Such examples
indMRE] BitSSreWdt Nirfled a5 thY igidschdthbbhbRhce 3P| @Edpofient partzymes or
(Figure 4 (left hand panel), Figure 5 and Figure 9 )
agsemblycfacititators osaltheone¢njtation fpH/MAValens ogtipny EXNGr zglgi) goncentration, the

B B B G R OERB 2, ST el 5 o
Bl ) VR B S oot e e A58y e

assenbly was exam ned MNA%ﬁﬁeserQﬂNH@.e of (i) a single
nol ecul e (assenbly facilitator FI/2), or (ii) two

ul [ i L . ¢
DB S5 RPN AL PP B s prosence
ohogehdrerassorhy feditathntongroasuntto ifornf aw adtiveanoyme(g.2 Figures 1, 2,
Facjlitator E2 binds.to the.whole_.sensor of on
4 gt vkl Bine Db aeTiags O g if o pEB oS QoY Bp| fMores). The
aSERBBS fasilifAes)! Wich MRG0 PafkyENeRonsbiardROt4iehe a target analyte, or
reaction, an "activity inhibitor"” nolecul e, which has

caslegueyntlstichnacleionsidimelsculni) addedfte dhe fepetiarmpotosiriys MiAzyme
addi tiqnal ..activity.inhibitor Rl n, -le

by, gty 1 inpir' PORRBL B PRI, 1ol BANCRACRAMRY pssemby,
MWimes ol gssemble3into Rar naptiveg nohicghiytic], edNiAdesonfpl@02€fen they
] I'n the follow ng sequgnces the bases i b‘g(gd )

hyfyistiseqivite 2 ar e e ETgiens gFegmet‘la@s‘f? haphgael), Figure 5 and

F%E}sgeeeadb: %;ﬁﬁg Qfxé it t & MRUBLMET GirG@Rs)9f VidMous alternative

oligonucleotide sequences were tested for their capacity to regulate the assembly of either

active MNAzyme complexes or MNAI.

[ 00294] In this example (depicted in Figures 4 and 5), MNAzyme assembly was
examined in the presence of (i) a single molecule (assembly facilitator F1/2), or (ii) two
molecules (assembly facilitator component F1 and assembly facilitator component F2),
whose sequences together comprise that present in facilitator F1/2. Facilitator F2 binds to
the whole sensor arm of one partzyme and overlaps to bind 4 base pairs of the sensor arm

of the second partzyme. In another reaction, an “activity inhibitor” molecule, which has a
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and bases in italics hybridize to the substrate. The
"-P" indicates 3' phosphorylation of the
w@bdogosmees eoti de. SEQ ID NO 6: Partzynme A RCoAECRAB2007/001517
CAACGAGTCCTGECCTTGTCTAC ACG 43AGGAAACCGT- P o SEQ I'D NO
7 Partzyrre B RO6B5/ 2- P

seggéggptt]@ﬁt 1@%%t§ﬂa HAPE ;;gll;%aq %?%A gtg\ggxft: xlnEvtbétor domain,

Wgsolre%%@ kot ifs ﬁﬁi"%ﬁ) drﬁze%%hct?onﬁﬁwﬂd& st%ﬁ%lm{ﬂ% %omﬁiexes

SubBi -2-FB was end-1abélled with a

FMrml ' end and a 5 BHQ npiety at the
32 ﬁ Hgom %Iyoz’a\m(celteg degubBi -2-FB was nonitored at 530 nm

em s vvavee t.h exm tion 4
é@%l TR APUHRE pemEhits e e FLbBY Rhutissa Ry W assemoly
faEﬁlft)Jt&S ®hdes 'ﬁh@erﬁﬂ&i fohe th€ agelylases df&Bé Q@eﬁhbleﬂlMNAzyme
SEQ I D NO 2 RB: AAGGTTT c% 3
armewpmrwal@suhgbndnée é@theowbstr@ [The05B7 indiesicpe?d’ awhosphorylatlon of
i :1 ? retestedlnthls exanple for their
881 15?1%1&; etog ?egul ate the assenbly of MNAzymes and/ or

I\/NAE: q stitutes assenbly

f ac ﬁ@l@&é%lzga Weﬁ%%%%gl ned within the sequences
of &asAttieterTdddErrmmtiAtaruinaadoadatuntr-tror and is
in bold and underlined. SEQTD NO 8: Assenbly

Fac t BGEAA- GGTGTAATCCGTCT
SE%AIEI\@MFH&GE‘&%TCGTTTG SEQ |

D I\IO 9 Assenbl
FacTFCEERAGFCAAC N ITRTIFABCAGHEAPCASIET CGLAATIIGIOF 10
Assenbly Facili tat or F2: CCACAGACAAGGECCAGGACTCGITTG
3.3EQRépOrIOSubstrabet i vi ty inhibitor nol ecul e:
AAGGTTTCCTCGT CCCTGGGCACCACAGACAAGGCCAGGACTCGITTG 03. 4

[ Geet)i Om@@wooz@ﬁﬁs&aaﬁﬁrl dxamplerig SOBBMMEBywith the sequence, 5° to
act|V|ty 98 Real tine nitarin
3308 il SHBIRGTH OtoesB b OB B TN PSS 5 end and a
Bge@gg@go SS{th'erB &nli O Rhvd L F BRI WBJ KEis %orﬁ_’tgréﬁ‘-at 530 nm (FAM

were nonitored isothermally at 550C for 4
eImsmk)h emvelthethy el Ekctatiom st 485 nm fFAM dygitatijrewavebangds). Bhe lower

quorescelg[EI g?}itxrate Sub i-2-FB Aof 1 nmM
°a§8l E%‘ﬁé?ﬁreﬁeﬂE PP AT PR BRER ’F]' t x PCR
Buf f er (()AZ;D plied Biosystens), 25 mM MyCl 2, 200 nM of
parSEQp]EQN SubBi-2-FB: AAGGTTTCCTCquCCCTGGGECA

3.3 Regulator Oligonucleotides.

[ 00297 ] Several molecules were tested in this example for their ability to regulate the
assembly of MNAzymes and/or MNAi. The sequence, which constitutes assembly
facilitator F2, is also contained within the sequences of facilitator F1/2 and the activity

inhibitor and is in bold and underlined.

SEQ ID NO 8: Assembly Facilitator F1/2:
GCAAGTGGGAAGCGTGTAATCCGTCTCCACAGACAAGGCCAGGACTCGTTTIG

SEQ ID NO: 9 Assembly Facilitator F1:GCAAGTGGGAAGGTGTAATCCGTCT

SEQ ID NO: 10 Assembly Facilitator F2: CCACAGACAAGGCCAGGACTCGTTTG

SEQ ID NO: 11 Activity inhibitor molecule:
AAGGTTTCCTCGTCCCTGGGCACCACAGACAAGGCCAGGACTCGTTTG
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A RCBA4/ 2-P, 200 nM of Partzyme B RO6B5/2-P and either
(i) 400 nM of Assenbly Facilitator F1/2, or (ii) 400

woktosh4008senbl y Facilitator conmponent FI and 4POr/antmf/001517
Assenbly Facilitator conpone F2, or (iii) 400 nM of
Activity inhibitor and 400 n of 0 Assenbly
Faci litator conponent &Nno Assenbl y

3 f4acﬁ?‘?‘t”é{(lcﬁ‘”’”@’@”ﬁéﬁ’dl”f@”’”[‘”85Gé zy’l’?‘?e“"l"é%l ts using
t he conbi nati ons of various regulator or structura

[ 802A8dn eRealotimgonowisioe ole YA &N GRRVIDH Yasgearéorgied pon 2 BMG

Lﬁl?ageﬁ:ﬂl ]\L}e${e ffﬁ]lg/'f\(&rﬁgter o ? %8‘{%?9%%{191? QJoh.}rﬁJ] gk‘ %%t gEeR%ECtIOI‘lS were

eava

rdoBR6icl QR GRALIRIANFSPT for @l rhﬁhﬁfes HBI‘&ef&dztibnf Wl inhtla@écblﬁy injection of
FI/2 (Figure 5 (i)), or assenbly facilitator

theofipoasetis sEistraedSUBBI-CRTR (i @ 16 ofi § M shiwtion: inde geadtion mixture

copRRE P B BrIEr UAPPEAY PURYS o 05 BRVMEC ot QL Partzyme

A2ROBAIBNP! Yod 86 bf A e e ROIBIV2-2l aaYeithBE (RA0Y A 8K ARsembly
ol i gonucl eotide, but rather can be split into multiple

FadibtatosrF 1/ 2,co1 (i) atoaml\é@ﬁmﬁenhls Famitatw mm@neae]?h@ewoo nM of

Aﬁse[metgﬁ % 66151% %C%nmgfqgﬁgé &lﬂs tor c en w% lgan(%ﬂ%o nM of
ARREEH1Y BeciBiedr colniBndnd FI .8RG v? 06 A scanBIR lfmmtgtot.h e

activity inhibitor and facilitator FIl (Figure 5
3 | RheultsSi NCe the activity | nhi bitor nol ecul e i ncludes

t he sequence of facilitator t hen the addi ti onal
Y udifii B t Qb ﬁa@fgﬂ tructural
Pam [ ta %}g{sl géﬂt? ! el ‘eren r?&%ﬁ& e assen(g?,yo% sitetta

ccbmmnenoubgcemelsoudﬂs ard\dldéwnumﬁlgurmﬁi A mamd subsse at ffudsescent signal,

ot af Bishotven oF MY s BBclasnder hifbiSs Beh S gediins contining
eitﬁb@fa%%ﬁ)lw&ﬁhthﬂoﬁ?lﬁzrmg% DS 61 eRemblyMilitE6GInEeRENts F1 and
(Figure 5 (iii)). Conparison bet ween reacti ons

Fg ¢Figaiend 6id). tNrema@g@emnlﬂ,uommnpe padimewApertes iiFtheabgence of a

re hos %
tqeipr e VA b By R Bslol el ) RO aways
bk G AnPeskah asligohtc1Etids chiathey ¢4 BelsplitSin{d tuultiple shorter facilitator
denonstrates that the E}ﬁesence of an inhibitory %mal n
cemppientss whirh-adien giliegent irgash ober empnspidhs sraser %r@ép fibpzyme.
which to regulate enzymatic activity by driving the
[a@wﬂu Yoofnckass o offusiresces sigplpwey exbserved taysr time in reactions

Lt &n €435 é]lvgﬁtélaﬁﬁl %orf %nrd?/ng?ﬁlt%t%egg&ie? S%Inceu@?ﬁn Since the activity

1rﬂ§l§1&ﬁ‘bﬂn)élefcﬁl@l Inictudé theFbdg@endges ravilgtgiof | REpriasic ehe addfﬁbﬂal non-
exanpl e denmonstrated that the assenbly facilitato

camplEmesiary) idubitsy ,seqqemeoadj%edpg)( fagﬂ(ﬁg]‘sg%ﬁq ghe element driving the
S5 OV SRS e SRl 04y o it
nﬁﬁlﬁﬂy\/le ANAZrgsadis theTadetrdte wak met blmwﬁs&&hﬁhqreﬁc&ncd fltdamadrincrease
over I%gelrl‘]ltt eCp%Qsenct;eaglf lMIS& %grtnial\e)e(esM(\ﬁzgre 5 (111[))n’aéolrr?1?ansgn between
reactions containing the assembly facilitator components F1 and F2 (Figure 5 (ii)), with
those containing the assembly facilitator F1 and the activity inhibitor (which incorporates
the F2 sequence)(Figure 5 (iii)), demonstrates that the presence of an inhibitory domain
within an activity inhibitor can provide a tool with which to regulate enzymatic activity
by driving the assembly of MNAi complexes and preventing the formation of active
MNAzymes.
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cause fluorescence, provided they bind adjacent to

each other on the partzyne sensor arm Subsequent
wezpenient s, performed under identical reactiPCI/AU2007/001517

condi tions, denpnstrated thatsno increase in

fl uorescence over tinme was observed in the presence of

assenbl¥ facilitator conponent only (data not

[ 9A%WN) . Thas encMNAzyme, desight t‘d AR ity theapresenice of an assembly
f%ﬁﬁﬁ{}}plpi/ff %éﬁ@#a'i&lyﬁﬁ&e%cgﬁé% aek| e\kﬁmwa%ﬁ&%y%%ﬁ fheOtHe! Bsembly

reseric e conponent ~assenb
fsicala:batolr Faf2oemild Whepdit mnib e pamp@sentbly &edititoy components F1 and F2)

RGP o Dues RompRENCs SR DB b SLiy® FRSRE R Ry Together
tﬁ@ﬁv@%&%ﬁﬁ c?y fa%fhtﬁﬁlt b&g%d%ﬁ% VOIE StdNheaRtifs WMNAMHE Formation and

hem on an was further discovered
caltsatﬂtmmsamca,vprbyldcd]ﬂnﬁbbmd radﬁmré tueashothdr @n éhfemm’me sensor arm.

SYPERET: Aot Renbea Uity P e e RIS agponsuated

i erd WRrcass alphuyrebRaed b{fé%ttﬁhe %@ma%d QR the PRdsbEced assembly
sensor armwhich is required for enzymatic activity

fiedlétetoricgmpesent Farmlin(dats mok shpbls s sueh.ibisi cgamsgle demonstrates the

Fﬁ%ﬁ} 7B e Oite ity §shPyba’ sl feqlR e arence of mutipl

ghﬁént PakEmhIRe fabiliddtors, iWilfibnt mudti-chmpohdne :&eﬁﬁlﬁiy facilitators are
strate arm of partzyng. 00303 é Mol ecul es
r@%ﬂ@ddrh@gnrasﬁpw PE 9bﬁeﬂ<rﬁ o ?lt?r & MGG PL {ieEe SPBBPRGISerangbepsed to

{
RS eg oLy L & 1 s

B0, HSRLITRSE UG W 5L Dl v

MNagte akdeaibly by ﬁfibrﬁﬁsnhg\%l 9 pzﬁ‘&lymlera@d idikzustingeth& agvioadary structure
for creati % a nol ecul ar switch, which can be

é@%l‘ﬁ’l"'@@iﬂ thy & AssemAly FeHifplen coRRONCRE | QR apfitzyme sensor arm
Vt)e r s r\é&ul nfo? %ﬁ%&ﬂaﬁ@ Scxctlﬁﬂp(?e Ay éﬁféélﬁnds%§ 6RRSH169Ulwould be

ppl |e contro ic acid replication
appreCaattdshy Encg skitled jin E»caarplthatzh)l 1nh1b1tbry m@cnbgmuai bedesigned to

S Bie B SORBPa TP G40 BT B asBschys pitsfete arm of parzyme.

prot ocol s which can be enpl oyed to induce tag
(03451 Molermlest ingludipg AETIEY BIVRGHY PREEYTEISLE o i components

a@& %ss%inﬁw&?a%ﬂ att)gr&l{:gﬁ%l\lkngg%%regp Q:FH'B@ tusedE?Sax'éEﬁl@te‘Ehe assembly of

I gna scade usi ng
aneh MW Anyrher amglemectatei suegesasucNNAzaprMN@pl Txaaﬂtlg.‘m between states of

SRR ol oyl 5! IR ML SRR o

rEIERERAhAE&Tar SR, C@ﬁi@l@@z@ﬁbé fegdaléd 'b'y%‘lt)érr@flngj B&hveBStRSctive and
i1luStrated, by way of exanpl@,. inFigure 6, where two

inadtive mpfceme‘som;r e Siighc moylﬁ@ﬂht @Wltcl'rm Fuddirbe quheq}\ﬁ@ rtbe control of
%ig} % aﬁl\%{A fe tlogl)é%%sicgéeé s chor pg,D%k?g}R%eag? oP toI i’ ?egillﬂatlon of

auftRhidRE Wicsheohtic, ali H@Sfadehdr &agiutAidnal molecular scale devices. Various
protocols which can be employed to induce the dissociation of a specific oligonucleotide

component are discussed throughout this document.
Example 4: Signal Cascade using DNA (SCUD).

[ 00304] One mechanism for generating an MNAzyme replication cascade designed for
target analyte detection uses the SCUD cascade strategy. The SCUD strategy can be

incorporated into cascades in a variety of designs as illustrated, by way of example, in
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[ 00305 ] The SCUD nethod relies on the ability to

control the assenbly of active MNAzynes and MNAI from
w@eooposees ol i gonucl eoti des present in the m xPCT2AB2007/001517

format of SCUD is depicted imgFigure 6. This SCUD

exanpl e descri bes a general nethod for signal

i fi i.0n - 0 e 0
B AL O3k G HEAREf, BT e o i
corhplasdsr ateethcotpofat@lyrd6inC Biguae e twheref BOHthoMMA complexes and a
components: (i) a dual |abelled RTF
D a8¢ ICAPORtebIn-area85aie F3EW0Y cont ai ni ng t hr ee
regions; a. an activity inhibitor/reporter (RT) domain
[ 00 Kbl BEULY geathadursbies nghefbility d¢ lopnsel g aasembly of active

Lyl Ly 1R I.nC LN Rl. nd.
VESA DAl R A5 PEGBRRALA kPG s One o
ofth€uvet, depfttedin RiguRa. | Yhik §CIAD seniple daclibdstaagdieral method for
conponent F2b which fornms an essential conponent of

sighghaiplifiogtions. 3 substrate dommin | ocated between the
RI and F2b domai ns, which nmay be cl eaved by either

[ 388yIneOne sehema pfieymethath knoivh jas SFUHER SigmalyCascade using DNA), as
112G Libd §ak : Cid bl e of

ilp b bR SRS he B yds domREREY o, SR e ©
presence,.o bl i.litat. F whi ch way of

Bk SR e RIS Pl bitgr B Reuey) contiin ke HeBlorRLs
sample ; 4h %naeﬁézﬁsemﬁ/m&yﬂzgoﬂt& (R® ddh £RARARLGa9%he dual functions
cleaving RIF into Rl and F2b conponents, thus

gener at i ng fof fisttydemgra achidgainhivgor when/uesperated inte/RiE/and

inhibitory effe and .conconm t ant,| ner at, i ne
ncti vat or asseopy P daRE RO RN R Y gt ana
par t zymesp.c apabliet@fasiepibly figilagibt scenpdNSaYyFEd Which forms an
conpl exes only when the partzyne arns bind assenbly
facilitator eé%?ﬁﬁ%}r?@ﬁﬁpo%oﬁml\ﬁ%@me%a@ the |iberated

act | vat of o A3SGHRIYe Sl Ik berRER B b doins, which

MNAzynme 2a in turn cou eave nore i'berating
nore Rl and kB3thetdiessecbyeitlionyMAeyane dalor MINAdyizy e 2a

.self replicatjon and concgnitant fluorescent signal
S Gprrria FOD: GHTSROIRR the. absence of FI - “whi ch

iRy pBYRE eIl rSof@it) dcthe MNUBH AR aMal @k A% B thé BRsence of
partzynmes for MNAzyne 2a woul d form an inactive

assembpllyefrcilitebeni F 12 whioki tytwaynefaaxamRieimay he tergplr miséaie ecid present in

LS T PR S P e 2
odn@sdrehisatie  EABRAAE Tuofedtenvbli fdpavbul ikt MIGAZRAE faceeitd thibitory

associ ate and becone a conponent of an active MNAzyne
effogt aigl pencomiiaptiviecneratimg amemt srdivater awgmbhbfasilitgter camppomient F2b.

(i%0 Bgﬁzﬂzﬂist !:ﬁ)taﬁlet be f&%ﬁﬁé %@{i{./eo %I%.'Agﬁﬂ!a ?anp:gﬁli)legtgg iogﬂl when the

partzyme arms bind assembly facilitator component F2a adjacent to the liberated activator

assembly facilitator component F2b. The MNAzyme 2a in turn could cleave more RIF
liberating more RI and F2b thus creating a cascade of MNAzyme 2a self replication and

concomitant fluorescent signal amplification.

[ 00307] In the absence of F1, which by way of example could be a target nucleic acid,
the partzymes for MNAzyme 2a would form an inactive complex, MNAI 2i, with intact
RIF. In the presence of target analyte, active MNAzyme 1a would form, thus cleaving
RIF and liberating an activator assembly facilitator component F2b which would then be

free to associate and become a component of an active MNAzyme 2a. Since MNAzyme
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cascade. [ 00308 | Each tinme an MNAzyne 2a cl eaves a
RI F nol ecul e, nore conponents (activator F2b assenbly
WO 208l040093 ors) required for formation of new MMARXIE®7/001517
2a woul d be generated. The MyjAzynme cascade results in
t he assenbly of MNAzyne 2a conpl exes that are

i dent to the nent s i C .
T A N B
caehdle/ity. As such, the product of the MNAzyne cl eavage
(F2b) is able to di rect the assenbly of new (parent)

ER Ggld 85 MNA%&:%%' g CRALLLCELY gﬁﬁé@tu%n WhieC |B%I)r}ponemts

|s aut ocatal yti c. SCUD cou initiated
(asitiviater Fly e$sennblyafbc1&itat<a s)gteqmre{dddt\fmﬁpn of nov MNAzmnge?a would

anal yt e smal | ecul es etg), .i he SCUD
of RGBT VRIRNRARER cAhre e linh aRpGyA oY BT An & ganpleres
tHal @rd @Mﬁb:ﬂnm' tﬁe %Eéht 'MN?XZ%%%SE@ EbBpReBRENERNh Mre the products
target anal it provides a technique for detection

genrgated byi ymec%a p@tmlybt aP&YlgetASaﬂaihyﬂ‘@sproﬁ‘h@ ofetha ddNAzyme
SRR s RO RBS) ARy TSN e et i

saf-rethesxtngl@m.wwaﬂx isl@atdcatragefb. anmplifi catl on techni ques
such as the polynerase chain reaction, or the |igase

[90@091] r seohD Qid DARZNAIE] bR Rl Hub R ﬁﬁ’(ﬂta?g&@ abNA/RNA) or other
anplification by SCUD requires no protein enzynes t

targedianpkytes épltomnqa ﬁm@klsnole@dmt dieds if thi éCé,B]) Istratygst was llnked with an

s el PR P GoThE sl A0 i B, USRS target

aﬁdlﬁlﬁ lit peIFvidesm fb@lﬁ’ﬁ@ﬁkﬁfﬁrsde@d‘cnaﬁ Saﬁ&b‘bly 1cfeﬁﬁﬁ&dtfbﬁtd¥f target analytes.
nponents al |l ows the assenbly of mes_tq be

T%?@ﬁmwiwé&w%Pe&w@w@NWﬂbﬁW%maW&s nipasibvatien japd tag@vation of
1%?0&8@3}{&1{‘[91@9@{3 ac (ﬁ&@ﬁiﬁg LAt b 11@&&1%&3{1‘?@% such as

ct non nuc el c aCI ana yte I nc

theopcdgmbmse shiih restiowlenrahe niza&e eliain pdnotal ait/IBIAzBIni}OI&ﬂaﬁcaitlon and
randed DNA or RNA nol ecu

: - st l
<) PRI TSRHgh (H¥0SF  Bn oG T OB ORI Gt e process

FKAGORICH e | oA
anal ytmées ﬁ%ﬁ%%ﬂ%f@?%@%ﬁ%{% S%{aé?f% ??fﬁst %fpfgg&Azyme using

sevaieé digenudedtidet eaantfopents,heich atistabiligert arniicethponents or assembly

ificall y es i ncludi.n
eSPEa cEfvulrbon R s RS & PN SRt Gt iRty goputated by
cailifichsand cohpoieass in ke thitkGeneXaniég, an apt aner
sequence was incorporated at the end of a partzyne

(BRI P AFpliER o B Mm%wﬁf BrécPRoNRGERRY a g %ﬂe.y ficluding

apt a- MNAzyne was only forned I1n the presence o
activator | |Sgtaﬂdnolﬁ¢1d¢sesuah @s géeraide Sayiphasphetehi evi ng
this goal, including the strategy used in the
[ 6@ 10gwWi Aptamxesngpe eingle-stranded DNA or RNA molecules evolved in vitro from

large pools of random-sequence oligonucleotides for their capacity to bind target analytes
with high affinity and specificity. Aptamers have been selected for their ability to bind
specifically to many types of analytes including proteins, carbohydrates, lipids,
nucleotides, whole cells and viruses. In this example, an aptamer sequence was
incorporated at the end of a partzyme (apta-partzyme) in a configuration whereby an
active apta-MNAzyme was only formed in the presence of the activator ligand. There are
several ways of achieving this goal, including the strategy used in the following example,

which is illustrated in Figure 7.
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which is illustrated in Figure 7.[ 003 1 1] The

nucl ei ¢ acid oligonucleotides included in this
wex@spl@ry apt a- MNAzyne detection strategy ar ePCT/AU2007/001517

illustrated in Figure 7 and iygcl ude; a) a standard

partzyme; b) an apta-partzyne which is a partzyne with

pt a r - . nds. .C

(30320 R abpR BRIt B s8R Be P i ol ary ShraTNAzyme
dafatiderpsaradtetymee ANdirite®inRipig rand évdinde; ng assenbly of an

active MNAzyne; d) a reporter substrate; and e) an

assenbl ¥) i nhishhad pattr@@nucl eotide which hybridises to

the aptaio partzyne in a region which spans at | east

part oft he I toos :
bi ndi ngbzelr maﬂg%S ?ﬁgﬁ@?‘?%ﬁg%s egugﬁﬁ{g .WIF{ %@%ﬁ%ﬁﬁ%&ﬁg@ o
absenceond ofaits enddsj vator |igand (Figure 7, panel (i)),

the assenbly inhibitor oligonucleotide binds to the

apt a- pacy zy awadsbmdlypkeiliendriwigel indy torbolt theiap@-pagizihe and the
substrate. In the presence of an activator |igand

( Fi gur eP&tzygigfapbling gssembly of anactiyg MINAZY®&nd 15 can
interact with the aptaner sequence of the

apt a- paft zyAEeporteusibpirdeanti ng bi ndi ng of the assenbly
inhibitor and allow ng an active apta- MNAzyne to

assenbl @), t measskinhly inlibdercbligbmenlentitlh evisatbistbridises toAke apta-

h, apta- MNAz .only f
1 Uor esRURIE TG ATFOGE NI s F Fattparta S ahtamesegypnce and
act i vat part bf 48 86bstihteMiRiidSarin JMBe PAEALRABEQNGR

c.
denonstrated using detection of a small nol ecul e, ATP.

2 . _ °
[ ???122]0 BY aighRAtd 98 ahongvast & % dr g%gy%gz,eg&%@ Ch)?{gthe assembly

I s 'exanpl e has been previous s bei

irthiityytoir pligpmrsidotide binds b thd iaptg-paftzyxidthan gravAiing it from binding to the

Achenhagh, 2005 ui zenga and ostak, 1995). 5.1. .
UGy i OB PR P bt Fgegor QB0g B LinoTE ALh 1 gtvator ligand
carMhitdthdtOlivh eHel GG 8Qidne st theQPRlfarlzyhid, #Hik Hr&¥ARY Binding of

the ATP aptanmer sequence was_ adjoined to the substrate
theragpermbly finkibiber Wingarp pQyig P taaM N tyanepier asggmigle, then bind to
' € A1) 0 [ the
wiIPLEE e STRBHLS 4 SPur R0 mlh 1B Sl 8Fn and g fyoreseen
signallyenetation M thy ptdieice of as stivhloy lifaal. | i t at or, i ncl uded
in the reaction to drive the assenbly of MNAzynes when

[ DEFIBET STRS stiRepyl WdsdeyhoARddtod @fngddRediof A tsmallRBolecule, ATP. The
sequences of apta-partzynme AtpA2/1 and partzyne

2 hnpeegtidedeng aoner ssavage p$d i gigexamle hasheen pravismslygeported as
_ . R h .
SEEIHRTSphi 29265000 AL TR0 NP AARAMGH 20 gpiense g

bases und ormpar
Stdveakc aped)yti c core of

5.1 Partzyme oligonucleotides, assembly facilitator and inhibitory oligonucleotides

[00314 ] In this example the ATP aptamer sequence was adjoined to the substrate arm
of a partzyme, to produce an apta-partzyme molecule (Figure 7). The sensor arms of the
apta-partzyme and the standard partzyme were designed to bind to a synthetic assembly
facilitator, included in the reaction to drive the assembly of MNAzymes when targets or
regulatory analytes are present. The sequences of apta-partzyme AtpA2/1 and partzyme
AtpB3/1 are shown below (5’ to 3°). In the following sequences the bases in bold
hybridize with the assembly facilitator, bases underlined form part of the catalytic core of

the assembled MNAzyme, and bases in italics hybridize to the substrate. In addition,
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t he assenbl ed MNAzyne, and bases in italics hybridize

to the substrate hi addition,bases in plain text in
w@aoosaywees At pA2/ |1 indicate a DNA aptaner sequePCEAURMAT/001517

can bind to ATP or dATP. SEQ7bDNC 12 Apta-Partzyme A2

At pA2/ 1| :

T L T I RN i

tdRTCASAETETGTACCGTGTAC [ 00315 ] The sequence of the
assenbly facilitator is shovvn beI ow(5‘ to 3') SEQID

NO Sté 1638601 X faqmariz
GTACA ACAGA grrl T [ 003 16 ] The sequence

AﬁEG&ﬂ@AC@&éQ@’@bMG‘f@!ﬂm&@hTGﬁbbﬂ@@@@é@@éA@fAT@Gé@@M@GAAGGT
bel ow ( 37). SEQID NO 15 Assenbly Inhibitor

Atp J Reporter substrate [
oos%émggp%%eg%&%}@%y was nonitored by

cl egpagecorcacdaatctapetrrdcanetacc aci d reporter
substrate. The reporter substrate for this exanple is

[ 605 + 1Thseghérte b eheSRSHAEHIE BacilBatof B sBown BSloRELOW 3°Yhe
| oner case base represents RNA and t he upper case

baSSEQrm@swAs@%ly fRAitBAREJ(/ned bases indicate the
position of a 6-FAMnoiety at the 5° end and a BHQ

nmoi eTHCACCERACACACHATCChARGEACEHT f | uor escence due to
cl eavage of SubBi-1-FB at the ribonucl eotide between
[ 063 6HAM ensbqBiCE ofithed assemiblyoinhibitet” dizbnumedtiddid shown below (5°
:ﬂ&SSi on wavel ength) with excitation at 490 run (FAM
itation wavel ength). SEQ ID NO 16 SubBi- 1-FB:

ACTCACTATaGGAAGAGATG 5. 3 Target or ul atory anal ytes
AndSEGDIP: hohessmbis it 21| THEAGOTR UBEBTAT Gands
used for this exanple were adenosine 5 -triphosphate

5.¢ RMepyrtansibdtrasey adenosi ne 5' -tri phosphate (dATP).

Guanosine 5' -tri phosphate (GIP) and cytosine
[ 803 1t7r]i phpmeNMymeT ativiigr erasl smahiausem dyaticwenge ocstt raoldual-labelled

|.ecul.es. nol ecul es were S fro ) .
m{Qltif B8 Eetr e e TR SR ST ta T BBl QP Bl 1 -FB with
the-s8qiRes& 19 e 3 CaRdLhivOMRe ﬁov@&%&& Hasd Ha%re%@@é RAEL Rl e Sper case

activator |igand was neasured an increase in
bEfSIe@ tﬁpé@@@tn]@N &ﬂn&lundaﬁme@ bages @m the pmttoneofrae@aﬂl\é moiety at

L at iGal active
it o Bhde AT i Al s 4 0Bt Bl et et i s plsovase of
SetBi-1-FB 4t Qhélhbonucleotlde between the FAM and BHQ1 were monitored at 520

nm (FAM emission wavelength) with excitation at 490 nm (FAM excitation wavelength).
SEQID NO: 16 SubBi-1-FB: ACTCACTATaGGAAGAGATG
5.3 Target or regulatory analytes and control molecules

[ 00318 ] The activator ligands used for this example were adenosine 5’-triphosphate
(ATP) and deoxyadenosine 5°-triphosphate (dATP). Guanosine 5’-triphosphate (GTP)
and cytosine 5’-triphosphate (CTP) were used as negative control molecules. All
molecules were purchased from Bioline. Nuclease-free water was used as a no analyte

control.
5.4 Reaction Conditions

[00319] The presence of the activator ligand was measured by an increase in

fluorescent signal caused by cleavage of the reporter substrate by the catalytically active
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volume of all reactions was 50 nL. Prior to substrate

injection, all reactions were preincubated at 60 C for
WG20080u0e5 (to reduce secondary structure). ReBCT/ATR®T/001517

were conducted at 47 C on a RBpUGstar OPTI MA ( BMG

Biotech) Fl uorescence for each 5 reaction was read

ST s Bl B Bl e
vOlupA2461 all 2643tiond Rbg BG/ UL, P20 1) MibAtpte ihjecBOR) dMeAtHIRs Iwere pre-
200 nM SubBi - 1-FB, 25 mM Md 2, 50 nIMTrISHCI pH 7.5

ingbatod b & °€ ifcrxeﬁ mllrmteSOGto dAadse gRcomippy shructoT®). dicapiions were

o A Bl Ryt ORTPUASHHE, PRS00y for cach

rdantidh Waabsalne\e:rpﬂ stddhde rfodATdtaleofl twnlieed. Fath reactlon contained a
fl uorescence whi ch did not increase ov

il EonCRFAE: Paddh gV KAPATM £0fb nYDLAPRY Lo2ONTR AtRE/1, 200 nM
ARSRADbY nM'@u'BBi QIFE I BVARA 19%0%%&“%1&}1@? BCYVRG 2 mM of

a ta-thzynE substrate conplexés e pre ence o
ewlT@ ASFP, dATR TPt tieGTP par@ER ento sialyta(watersconirgher and it
i ncreased over tinme. This indicates that the inhibitor

501 ReyaiistdderedtioncnniiodedVagpbfS 1B 1yF B Adporadndubsteand an s
active apta- MNAzyne was forned. Assenbly of the

[ 60320 IMNAZheBibY@S e loif QaFdsieReTel aNnbw 18¥el R SIuBFR8S8H6 SvaQfseen which
GTP or CTP a |low |l evel of fluorescence was seen which

digi gothincraas pEers Bmgy demensirating st fin tbe absewne ©f ohER thedassembly
dhg)l{opjjr&reﬁ?eﬂ & ag em n{ of a?t%%iflﬁdﬁw%ubs&atte ?o%né)l?%ss In the

served In

plesemn b Wel e br dAﬂ‘IP[ tHe flubhéssertt il wadRighasiddait @scréRed over time.
an _be cg upl ed to _aptamers_for the detection

Thys drdigaias (b e RN BROGRI BRSO AR StasidisacgAy dygdorrd ATP and an
Thj
adife LS MﬁAQ?ltnh afa Ybfined! Afs;, %T}BE%E Ufdd) ﬁh\éﬁ]zyme was ligand-

denonstrat es at an assenb itor e can
dtm:nd@éd[nttbe presdnce of GA® cm@él"e?rﬁaloyv level af flaetdbiknyereras s@n dvluch did

ATP_can. serye a act| at or | igand or no | a
D ORTRCRVA Ari e S rGiEE oot 11 G ussnes SHOTA QHET? was
sifilar W fhht JHRE6QED B @claBncd &eA'@P ot Q)SITPfl ol i the 86 llgﬁrﬁgéfater control.
can be 5 flexible. The aptaner can be incorporated

Thlﬁt@éa@PkGW@mOélﬁ@ateﬂhale\@&W catl bmmup&.ﬁd toragtamess for the detection

e I -

fiapheademonggitanthan dn tRsedhl dhhibiie mohshleatm BE Mséd B@lcontrol the
bi nds t he substrate) or the sensor arm (that binds the
asgerahyf, ;ﬁpfaaMNMm%r gnd that ARR cp porEe agaeriivaterHiggnd er molecular

egﬂ% Jrhx'lﬁnﬁﬁéf&lh the inhibitor blocks binding of the

strate elatter design, the 0 inhibitor would
BB OBLDENG Pl 17 TR S5k Y0 UL o ey cn e
flaiblev eTHYNRZAAB@ Scan be incorporated into either end (5° or 3°) of either of the two
partzymes containing partial catalytic core sequences. As such, the assembly inhibitor
can bind to the aptamer region and to either the substrate arm (that binds the substrate) or
the sensor arm (that binds the assembly facilitator). In the former design (Figure 7 and
this example), the inhibitor blocks binding of the substrate. In the latter design, the
inhibitor would prevent binding of the assembly facilitator with the apta-partzyme and

therefore would prevent assembly of active MNAzymes.

[00322] The literature contains sequences for a large number of aptamers capable of

detecting many types of analytes. These include proteins, carbohydrates, lipids, prions,
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[ 00322 ] The literature contains sequences for a
| arge nunber of aptaners capable of detecting many

wo yes49P5 anal yt es. These i ncl ude proteins, PCT/AU2007/001517
car bohydrates, |ipids, prionginucleotides, whole cells
and viruses. Apt arrers to all these types of anal ytes

nﬁgl%tgdeg 11(!)1? %%ﬁ élgd egt Salt&’lgrﬁgt%h Ct%]gsae( {}{ﬁ%%/ 8? qytes could be

hhlamJ&f p&ruzryﬁles db \deteen b \Fe@i dBRreAREENGS BloldRhles! CReac‘%ﬂ ¢bnditions
are conpati ble with both binding of analytes to

(‘aﬁff‘anf@n@ewe dpivalegenatioy wergenBAPCHea AN gF cempatible with both

r C
b{n%iﬂ&: aﬁ{ﬂ%:t% %tta‘f’n%y 6%% nag'xr&aéggavgg &F M ﬁ(ﬁ%tep Yubstrate
bymﬂMI&Aeﬁnhwanbedewmmaﬂbpemdfwtﬂeamgof t he assenbl y
i nhi bitor. Changing the oligonucl eotide sequence, the

[ 08323 ]ngMI\EAMeabbtmtyaezdl BE BeMaasd 3t {heNreB AN aP i @¥Rion of the
finer requl ati on. The bridi zati on of the assenb

agsRALh IBbiter. t%aﬁgmg t lg@lualfep@@q gqueneenteyndliing éqi%/perature and
o% Q cgg&ﬂgnt&ldﬁ ve! f’ ﬁ@rtrgﬂ;pétf)dn ‘%ﬁlé fx)g)‘i-gir%%ﬁl% ro?ttﬂe sem I%IP/ inhibitor

I on concen resence

Wiﬁhﬁe rge l\rﬁ‘fIAad;dlaffbMe@ e gnﬂys@ctorés iliehing Gﬂﬂtl fidtesindifedt to, salt
af fect , hybrjdi zati on can provide a tool for
CRRETRITRHAN: FflonfeneRdaHAIL e AR S KiBRBrsFonse qusence of additives

(égoﬁm CAs s&m@ O3Aified thhP Sﬁ‘gc:t W&Xatfo‘ﬁcc'ah #‘5\5@5 a t%ol for controlling

assenb y I nhibitor or ot conponents can
theeassonedy byd ikassémblly of N Audoatplexes, f or exanpl e, by
exploiting either physical properties of attached

[ 003 it e’ShaaasSesmMgcfaletratormgétﬁbly irdiisiiod or btheEXN DicbinpBnents can be
roperties of the ol onucleotldes for

rf‘lé&%%ré %é(t pé‘ﬁ%‘tm%"%ép‘élﬁ%‘?lg dor gramyle; hyrfee Oété#&ﬁlﬂ”r?é phyigal properties
oﬁﬁ%ﬂ%@m@wﬁ@s IO GEhEe « Wk§ < Mmr%&ﬁﬁ‘o‘iﬁﬁ% ava élrgf)ernes of the

I gase activity an
ohganueliepigdes] fop 68@aplE, rtégaumlreecmatmr oxsanmenhe emppkantentagty he
catal ytic activities of two DNA enzynes is outlined in
FEgungle §: AhelebiliSiwitdiichsesa DNH pine vilyligude WY B1d an
whi ch can cl eave an RNA cont ai ni ng ol i gonucl eoti de
into 2',3 ' -cycli MpHEEpRaiE defrage edtlydr-oxyl product s.

The second reaction is nediated by a DNAzyne Il%else )
[ QPN cArnelpgarswitch gxplogipg) the Cﬁ%@%h‘é‘t@@rﬂf two DNA enzymes is

;
Rl A 1L ST A 348 AN s v
RNAZ8dritaiming olYgBﬁ&cled)ﬂchpaﬁﬁ@ 2( B”r-c;mho gthosghate2 14 5° —h&dﬁﬁj&Z}ﬁ‘roducts.
In the sinplest 0 1/2 can be cl eayed by |
Tﬁ(ﬁ Smagfﬁ@tﬁomla 1%?%@9%”3@ b BgasgoVRiChrnoligaip 223 -cyclic
fiRatE 88EHERFID dutts. 4Ghpfes R ARBNINAZHREs are n the art
ph gr%xyl pr ogaulc{a% p% %1 canb grtgﬁoﬁﬁpatezﬁﬁl sé ¢ known in the a
alsiﬂmbquéarﬁwarymfmtamplel thg H14895. and\“wyrgesds i(Basweradr2004).
then use the cl eavage products as substrates for
[ 003pat]i ofn. the DWATestTEoreEan, bhg:atléz tchze bei ¢lsdved by an MNAzyme into
ol i gonuc] eot i de product &0 toaseco?
clgpyags uststglige IS Qhgo thus regeneratlng 2°,3’-cyclic phosphate and 5°-
hydroxyl products, which can participate in a subsequent round of ligation. A DNAzyme
ligase can then use the cleavage products as substrates for ligation. A DNAzyme can
ligate the first oligonucleotide product (oligo 1) to a second oligonucleotide product

(oligo 2) to create a ligation product which has the same sequence as oligo 1/2.

[00327] In a multiplex format, several oligonucleotides, for example four

oligonucleotides, could be cleaved by an MNAzyme into products with 2°,3’-cyclic
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(oligo 2) to create a ligation product which has the
sane sequence as oligo 1/2. [ 00327 ] In a multiplex
wo eoosmg09sever al ol i gonucl eoti des, for exanpl eP€DAD2007/001517
ol i gonucl eoti des, could be cl&aved by an MNAzyne into
products with 2',3 '-cyclicphosphate and a 5' - hydroxyl
Thes
BT and NS SOl RSSO0 R By 3 8ePHPR iy
1@':1833 mtzomtﬁ et indnuefigation gominctsdpe.i cels cdmbidatich efuligbhuclfotides 1,
ﬁ Addi ti onal MNAzynmes coul d cl eave one or nore
)16 ligation products oligos at site(s) other
han t he orlglnal unction between ol i gonucl eoti des 1,

[2)03%8 Andydditional Yeresg conl Gleave e ok seare 9é éhe 16 ligation products
orhggyiu{ s‘?{g&?%&e}iﬁr&zym : alj Fﬂﬁ%%tv&?erggu:ﬂ?&nucregw{ldes 1, 2, 3 and/or 4,

pm\aém]d:l& ofinimap sequeac yéquitiethents for MhUClyrBt ¢le8ragt drdi@net. For
cIe e Xﬁmnthln t he s bstrate, [ 00329 A set of
a&?ng% i}@ Wae 40 FamBle AJEEHERSythe dupieneeaohre BWdcoPpyrimidine
ridRudYDRIHE tHeRbay S stiﬂajchﬂugﬁfe'sﬁﬂstﬁ'ié)dum s from
preV| ous ligation Tounds as its assenbly facilitator.
0 [ e h
(BRRYTon R POSARSoRelioB8 L ko B R REGH Choiabiiuaror tre

MNAziae Mhlé\myerﬂqe H'gaﬁoh/lidﬂﬁmm Gidm pReeidus |h§a‘1/(ﬁ1 rdﬁhﬂd 85 it§ @ssembly
f%S’Oduce a new out put, product, .and/or informatio

g vibie rSECIYNASY riBdorEigHOR edRpYth lafn mieduced 4y dhe ligation of

Ve t i
BRSUARISR S0R%y A1 AL AL, B9 MROShe o o
cmw@c‘mmg toc prodbes ased bmputemoldu«ﬁ end/ve gdoenation. ofiygperhs where

e g es% Leﬂ%gt%: énllurt jﬁqﬁma bos uc od Eﬂ%ﬁp %tﬂ%}?olnnwbyﬂg oligos,

oﬂﬁ:th@a?ﬁ@ﬁ’@é ¥rikia d)l' id BleQiodl of %taﬁﬁ@ﬁ@?e@ﬁ&s tcﬁﬁr}:%o&sed% rewrite or
MNAzyme can "Fead" the data, by interrogating the

r¢q9fle nAvw UL BqgeoRes Wit hin the assenbly facilitator
using the partzyne sensor arnms. The MNAzyne can then
[OﬁB?pQ]e Id avag eirﬂuodﬁmtmligatioa mew BNdugme eap & valteaugye data, for
u thus creatin Wout ata which can th
RARSIEC i RRASS ey S aloh or d8bo e Biesett,an NAzyme
cﬁrﬂl‘i‘@aﬂf’| the Yd 4, Mﬁ@gaﬁﬁlgaﬂﬁ@ﬁﬁf&ﬁﬁﬂé&@teﬁd&dsﬁﬁm R assembly
substrates for the DNAzyne | |%se) 00331 As such
f@@hh@towmw ¢ DRAZY® SITISgasEise éxéaMéIA@armefqan en “write” data, for

| convertin
RURAT AP S B LERG B o RS G blipEaqtg vpicn can
tigtef be&ebad? dged LIDIGAzjrfﬁe tityase ¢&s @sde@iniig0 &f%duﬁﬁﬁllﬂj? &f MNAzyme
encoded and directed the substrate arns_and/or the
cleayagsprefusts topevpas Mhﬁéﬁrtﬁ% 1 D DREYPsdiERSeyases. |
00332 ] An automaton, which was capabl e of solving
[ 86%Jul adds shel tb),sdﬂM@ynwg@NAzyme ligase cascade can form an automaton.

Such devices are capable of converting information from one form into another,

according to a defined procedure. In this case the procedures are encoded and directed by

the substrate arms and/or the sensor arms of the MNAzymes and DNAzyme ligases.

[ 00332] An automaton, which was capable of solving computational problems was
developed by Benenson et al, 2001, using DNA and protein enzymes (a restriction
endonuclease and a ligase). The restriction endonuclease cleaved the double stranded
DNA and the protein ligase ligated the cleavage products in a cascade reaction. The

protein enzymes served as the “hardware” and the DNA encoded the “software”. The
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devel oped by Benenson et al, 2001, using DNA and
protein enzynes (a restriction endonucl ease and a
WO c@ase)9s The restriction endonucl ease cl eavedP€TiaUu2007/001517
doubl e stranded DNA and the @3otein |ligase ligated the
cl eavage products in a cascade reaction. The protein

i Y enco

iR SpRERAGH g PREmIALED Elocillof B IURRRAL DR gotware

sb(weﬁeése&‘he amtonfatdnl’;ﬁoedeﬁécbmﬁlaadaeca%léf Sélefﬁd&i@h%ndonuclease cleavage,
%gnces Tge aut ompt on proceeded via a cascade o

Rddizaton ¥l BeioRrisasodycng, & dstectiblsr qnap\ztampksﬁulaﬁlwt encoded
tllxé Qﬁ&rhé’cﬁn’%%ﬁla?sctate Qg@ gﬁﬁg kot qgattl‘éﬁéﬁggu?t (%léfléﬁé%) n et al, 2001).

nol ecul e that enco he autonmaton's e 4an

h re t aI . 200
L0855 e SERMR R it inbe FRERELSRNL B o is bl manner
taiedasoadausddroy Benensonree bl 200 Hhad easgreddes GSVlbé’ capable of solving
Benenson et al (2001) and thus provide a device

Ce@aafml@wéfpr@blem% dlléxkﬁpﬁﬁwrs%wdeﬁwéb lae MNADANG/RAAzyme ligase
FRAENSAired AP bl ditin &z{;@éz YRV sohd RS0 AFRAL Benenson’s

require no pr tel n en O achieve
dB‘éSﬂ:ﬂW&B pwgrdrmnaérignslouﬁls dieudaie DMA, pr N@ﬁﬁmﬂ‘ﬁdDbl‘)Azyme ligase

CHB TR L e GRSV (e VPP G WS FofcpdeiPig the initial
ufp‘il'f oﬁg@ﬂmeﬁtldé(gbetﬁe@hﬁéh%{e drRyhd/et ihQ%Qﬁ%%% %&d Sehs A{}@nes and

substfate arns and/or the sensor arms o
therrabstiate sl Azyamerigases. DNAzy e | i gases. | 00334 ]

I n anot her enbodi nent, the MNAzyne/ DNAzyne |i gase

[ 663%ad eIncandtitbr ainthodineentisthel MINA Zahe/DIN A2yme hgase cascade could also

PR SRR R oAl i B ool amor
1ﬂc!r&§1?1§'tl@esdw{:rswgg%lcheéuﬁr @BRrigebodi ment, DNAzyne

|'i gasés can be used to create or destroy conponents of
[ POBYITeIA Bde AbntoBfiidnt VBN e {?%asma PincCiRHPoCBBN destroy

I'1 gase co atta I nhi bitor
cdrapeents| <yf MMG&ami or rptivie MN A . eBy vt ayngf eytant}ma a DNA ligase

.St at, terpatively a DNAzyme
C?Lﬁé 3@% ca&ulaat“a %!ﬁﬁwﬂaf §%ﬁ§oﬁgswﬁénf5§ Halgr SompARS. Tgsulting in the
afiabBYSTAVINGT IQ‘QJIP*HtatS)OATtEﬁ%@eI?Q Dl@ﬁzyrﬁé"héa%g b attach a sensor or
MNAzynmes by pronoting assenbly as illustrated 1n
Suiasg@tpearmltcagp@mzxrnélqo)npan@t (tb \cyeatd landfoot’ savitch for MNAzymes by

ARG E R R, Sl SRt BB 101 g il ROAE an another

efBodiflet; theVJBN)Azyﬁh,B ligh®dan bRichexihéRe dsied itlh floidly that allow
group or the noiety could contain a radio-fregquency

ohignyneleptidss; to) be Isﬁléq’tﬁ’ebb canderet foit exampho Laing| & biatigngreup or the
r [Q:
mgg@egﬂk\i/ ggr}t%\/ﬂgﬁx Sﬁ?éq'(l:l mB’ r;[%%n?u@ﬁ?lec i 8 stg\g %}lgatg én%’%’e electronic
cattol i thybridsatiann hiThist dpproach verutdy aRbw CGehetive/ rényoval:af component
the activity inphibitor can be selectively

exanpl e
mgle e A A A RN Bl of nawinaliy eEHY) thogrexample, the

activity inhibitor can be selectively denatured from an MNAi complex allowing transition

to the active MNAzyme state.

[00336] In some embodiments ligation by a DNAzyme can “write” input data, for
example, by making new assembly facilitators, or components thereof. An MNAzyme
can “read” the data, by interrogating the information encoded within the assembly
facilitator using the partzyme sensor arms. The MNAzyme can then “write” data, for

example, a new sequence (a cleavage product) thus creating new output data which can
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to the active MNAzyne state. [ 00336 ] In sone

enbodi nents ligation by a DNAzyne can "wite" input
walai0a/040085 exanpl e, by maki ng new assenbly PCT/AU2007/001517

facilitators, or conponents t8dereof. An MNAzyne can

"read" the data, by interrogating the information

HAF et BN idios Sgﬁﬁzm%;%eég %ko%%:@ﬁé Ia%; suitability of

partzynme sensor arnmns.
MbtAzynk ctcaeagampbductsto sewe ae q wehiztrate( a ¢l eavage pr oduct)
t hus creating new out put data which canthen be "read"

biyxamlste 7t ORa\exdshifan¥erdchigd FesaOMNBES R aRid DNQi idecular switch.

suitability of MNAzynme cl eavage products to serve as a

[20831 | ati@e Es’é@tﬁ’@iye fgoﬂltg(‘)? RYBIRI abY REAI NN, e Fmation can
I\/NAzyrre and MNAI "nol ecular swtch. [ 00337 |

cagwurbtyof ercivoirg &pmpomemq mlrgenlucﬂmtldatt'l‘hﬁe pmwrmr absence of an

RN RaBETREE uRbalThe SITRRR T s srctrs. One
s@fllet ih ttile bR R ie@égrﬁ’ée‘ ﬁl@ﬂthéfee%l rﬂﬁlycé‘éh@fs%'@tsﬁcﬂ BENAzymes and
formati on of MNAI structures. One skilled in the art

MN%IS ﬁ@@@gqxa@eles ﬁﬁ@cttwéwwawﬁngtu@e@r@ﬂww Kgen 9 (Panels A

St r uc ur egﬂg(}e%guﬁgsﬁgaﬁéu%kw né’ﬁét{n}ést o'}@gﬁg\f}ﬁ 1% Figure 9

(Rareds 3 de I3t simedturee 39 . thExdghp| efsthef adiiNA MNAAy@iag). esT}aE eexample
hown in gure9(P nels Ato D, structures to th
dfsem@ﬁftr%ﬁrst PRE SHEETRS IR FIEUTHY Bang) Brugtures c (MNAzyme) and
pgtrates those structures illustrated in Figure 9
panel 'B structures c (l\/NAzyms) and d (MNAI ). [ 00338 ]

o) ATAORT oL, BAREAI by 93 TIE P offod Hioymes
RiesA4pendt SF AAC2E0(6)/2(16), rvetich ey dssidasd ratcteabe Bt +&oridr substrate
%’gb OWIEA% ssenbly djrected b){) two ol i gonucl eoti des

éd Q@W‘W waemblyt dirested, by FiRe olighanciendidap| gplled  Assembly
FFE%%%’[&I?%@I[ Zé 2 Msdnh ly_ﬁﬂblﬁta%? qdbﬁﬁytﬂﬂé ég)eﬁ%‘?@alg@ ows that

con‘p exes conpr g an activit
thmfmhbammrofmpnnblﬂxes cavhiAiisimgarpdotix gy inhihitbr Pmdum@s‘MNm complexes.
A igonucleotides [ 00339 ] In the foll owi ng sequences
the bases in bold hybridize with the target nucleic
acid (or assenbly facilitator) sequence(s), bases

ANdPaldpreofiosmdaiiedt the catalytic core of the
assenbl ed MNAzyrme, and bases in italics hybridize to

[t0083 %}éAﬁ{ f@tﬁlovﬁﬁgsé@rh@s tite bfs@i 2o héléﬂ@@ﬁ/ﬂ% the tar, tNéet nucleic
agig (Prassoybly (B iBRRCLRE(SILE), 1@;63 underhned form part of the catalytic core

o}:g&%scsbé%m&yme, ar%r l%%gsﬁ%%% -Iimdlze to the substrate.

SEQ ID NO: 17 Partzyme A RO5A4/2:
CAAACGAGTCCTGGCCTTGTCTACAACGAGAGGAAACCTT

SEQ ID NO: 18 Partzyme B SFAC2B5(6)/2(16):
TGCCCAGGGAGGCTAGCTCTGTCCGAGGCGTGAT

7.2 Reporter Substrate

[ 00340 ] The reporter substrate for this example was SubBi-2-FB with the sequence 5’
to 3’, as below. SubBi-2-FB was end-labelled with a 6-FAM moiety at the 5° end and a
BHQI moiety at the 3” end. Cleavage of SubBi-2-FB was monitored at 530 nm (FAM
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7.2 Reporter Substrate [ 00340 | The reporter

substrate for this exanple was SubBi-2-FB with the
wGemsesoes 5° to 3', as bel ow. SubBi-2-FB was PCT/AU2007/001517

end-| abel led with a 6-FAM noiggty at the 5 end and a

BHQ noiety at the 3" end. C eavage of SubBi-2-FB was

ored at 30,.nm (FAMem $si on eenth) W
B s ) 2 PRl MR PR, S ioB N Flenesph The lower
Ja S/ BseLRERsHARDEA BEPIhE IBPdr cBVbaaBkepliSerk PREA. Case
bases represent DNA. SEQ ID NGO 4 SubBi - 2-FB:

Tﬁ:ﬂjg; ]%ig_)ﬁ\ ivity
I n%ﬁ or i gonucleot desGEg??bgggggéfé#ﬁ%ég%quences

t ssenbly use witten bel ow 5

A% TRaBREF oy Al Tunip el ‘é’%’b’f Qe rua ol the
case bases r esent The sequence in co ,

(BROTL TRE semrgesealone ciflalors BAGS Jiitn bOIow 5 to 3.
Th hioRet ‘%ﬁseaﬁﬁseé Rep?@eh RAG | 'aiﬂi tiie |uB§D kds@ rba%bﬁgre@eﬁlf@NA The
was end-|labelled wth a Texas Red
sp@peagrl inbarhman BB@eMsecmblatFwﬂéatm Zemd thswwmr Kithibit® are in

bﬁ@serrbly Facilitator 2 (F2) dér-1 :ATCACGCCTCg SEQ I D
" 20 Assenbly Facilitator 1 (Fl) FAC2:

A T ST P SRR i ek b e e - e

aﬁ@aﬁﬂllacgﬂ@gm ?r,lgﬁle@ngn({mnl toring of MNAzyne activity.
[ 00342 ] Real time nonitoring of MNAzyne act|V|ty was

o BTGP LSRG i SR,
e A R G

SubB!ACKGEBACﬁAGbCQAG@AU%@@T‘DGi on) into the reaction
m xture. The reaction m xture contained | x PCR Buffer

|1 SADPID KO- Bi asysieiBlbitor Gupldi MR, 200 nM of each
Partzyme ROBA4/ 2 and 5FAC2B5(6)/2(16), 200 nM of

faCh&‘bh@b@bTE&@céﬂéc@Aéhef 200 nM of the assenbly
facilitator 27(dép-1) or 200 nM of the act|V|ty

J‘h Rg}zét%n éo%lilpo{iﬁng anﬁ i)r% t?or¥zgc ? II‘%&%@W Eie £v 00343 ] In

de up of

P e O T .
St Cycler (Cepheid) in a total reactlon volume of 25 pL.. Reactions were monitored
isothermally at 52°C for 30 minutes. The reactions were initiated by injection of the
fluorescent substrate SubBi-2-FB (5 pl of 1 uM solution) into the reaction mixture. The
reaction mixture contained 1x PCR Buffer II (Applied Biosystems), 50 mM MgCl,, 200
nM of each Partzyme RO5A4/2 and SFAC2B5(6)/2(16), 200 nM of facilitator FAC2 and
either 200 nM of the assembly facilitator 2 (d6p-1) or 200 nM of the activity inhibitor
(SubBi-6-TRB).

7.5 Results:

[ 00343 ] In this example, the assembly facilitator is made up of two oligonucleotide
components. Figure 9 shows schematic representation of the structure formed by the
MNA, namely the active MNAzyme (panel B structure ¢) and MNAI (panel B structure
d). The MNAzyme requires two assembly facilitators (F1 and F2) and two partzymes for
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MNA, nanely the active MNAzyne (panel B structure c)
and MNAI (panel B structure d). The MNAzyne requires

wo mmsaswenbly facilitators (FI and F2) and twoPCT/AU2007/001517
partzynmes forassenbly. Alterngtively the activity
inhibitor (I) can bind to the partzynmes and form an

PRI AT e SRPY il B0 R BAELIGER prtzames and form an

MBKA!rlsﬂnﬁoaﬁrers FI and F2 resulted in the formation of
active MNAzynes, which cleaved a reporter substrate

0944 PS W Hfdedperitent HEURARR dffthd
;d cfEr OXi ma? eplg v 580 units (dff?orr# é}f&gﬁ'{%g%fgi%gwg\r??{engﬁlﬁ?acrhtators
offt

3 tresuiltad u eth¢ dernution e gedive 2Ndgymis, wisich cleaved a reporter

T4 1B O S5t EebPAE  wi
(RBICAO0MRY 900! Rat)e Th Qoftr BB ViRchlHEioh RFANS Yarts¥hsd kdthCone Bssembly

a result only |ow Il evel back round i ncrease in

frqlhf@?oé §lormad omgctb@@enhabuord&)eresulteden Wiet farmatinpsef] MNAI structures,

t f

50 b opROR UL 6L Yoot Ryl (USR8 b 4401 pgeroume

nncméusb it fgorédcpndeiwik dbservbd os@ting wigh arbsseqrhe Hh@t difaibpﬂ)&tﬁﬁately 20
sin nt ai.n_comon seguence.

th
RO aR) 4 T BRI, o he Sersae Agiicaier () B dasCtisiy iibitor (D
t
et ke sénicibhd Hine Btz MR e cBRFE
tigt adddtamalsshlbﬁerym@hemé wihiihsis prédértt |onmh?d adtivfty hHibitor, but not on the

from tIVI hi bi t can result jn .
aasgﬂai)fyaﬁ?cgﬁa@f Sv‘Qt %ﬁﬁnﬁg%rﬂg |1‘2&"r‘\dc%tm%%r @OV&E of this
a886bndl hﬁ'm@ﬁ'&'ytsb@&bn@é BRI ctiQfty iftbilirt @ YeSRAMERGRRtion of an

provides a nmechanismfor switching fromactive

m\vaiqrmé@ntbéy fagjtator 1§2 chs srich ghe/axiditeon @xempyal of inhibitory sequences

e S Oosmor
ol gonucl et F’GB@I?%&M@%@%&& I

activity inhibitor oljgonucleotide can rom)te t he
[ D634k | She ISl Gorlliaip, Teduiredn fors @PW@QMNAZW@ fqration  can
cWnptisd ?\ﬁ@gﬂ' ﬁ@ret péﬂéﬁf %hg&ﬁréxf%ﬁ&fsd eI sdRE HUSkence of an

ynmes and conpl exe anpl es of " active
QALY imbibstor ohgcmuek:oad@ cathpvemaote the dormation (d?aMNAﬂ strutmres. One
hand .si de st ry es). Exanples of
8%41?%& ool il reshsiie DGR dsc SR EWARHBIRSS oF ich, MNAzymes and

MW AU GbHbRSed. Exahldd BhtactBfe MARAGHL \LBuNAZ VA ShowhinS Figure 9
exanpl e denonstrates those structures illustrated in

(l?-angbr!é tg I dalhagl sideutrugiuess). eE)(amMQSy%M%ldstfu%wm)e shown in

U S —

d&ﬁ&m&é 2)ds6 cBdireailthstrhte tn El%ﬁl%fﬁé;baﬁef airhibtuads @r(MNAzyme) and
onents, Facilitator 1 (FlI) and Facilitator 2 (F2)

Aﬁbmlltator 3 (F3). This

o)

1hon sequence. However,

[00346] The MNAzyme produced in this experiment was assembled from two
partzymes (FACA4/6(22) and SFAC2B5(2)/6(33)) and three assembly facilitator
components, Facilitator 1 (F1) and Facilitator 2 (F2) and Facilitator 3 (F3). This
experiment also shows that the formation of complexes comprising an activity inhibitor
(SubBi-2-FB) and Facilitators 1 (F1) and (F3) can produce MNAi complexes.
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experinment al so shows that the formation of conpl exes
conprising an activity inhibitor (SubBi-2-FB) and
wo-2wmslates ors 1 (FlI) and (F3) can produce MNAI PCT/AU2007/001517

conpl exes. 8.1 Partzynme Qigopdcleotides [ 00347 ] In
the foll owi ng sequences the bases in bold hybridize

jth the t et npucleic acid (or assenbly facilitator)
S?eqz’gﬁg‘g'(%??‘gﬁ’%g%’%dﬁden ined formpart of the

d bases in

(OB Y5 g Bl petiehes i bioPa oo SR s target uctei

I . : . .
Ay L Rl Soncs(a hases dadstinedfogm e g th gtalyti core
oPthetazsemb 1Bl BINXCIBE( @)d BE88i:italics hybridize to the substrate.
CTGGGAGGAaGGCTAGCTCTGT CCGAGGAAACCT TCGT CGTCCAGACTGCG

8. 2 ReQIDINO: RPatzyaleeA FAQXWA22): The reporter

substrate for this exanple was SubBi-6-TRB with the

ot teg it Sl A et e

end-] abelled wwth a Texas Red noiety at the 5 end and

wi t REQ IBHRP: AdPatzymeB FRACIBSEI®(3 eavage of
o n :
u @‘I’G@GXB@AK@e éc@ﬁ%‘i*%f?ﬁcéézx@é&ﬂ@&ﬁr Fnoacrace

em ssi on wav exclitation at
excit The | ower case bases

d i.on wavel engt h) .
8§:p{{5§o§ﬁ‘iyw&tﬁd t he upper case bases represent DNA
(RS B rafier RBEFUF 157 AL Vel SUUHCT Bek W Badie foauence

5003%%slbeldie SIBBUENTES wak eﬁ{[lgab%ﬁ&?{?ﬁh% Taah Rl A RES at the 5° end

used are witten bel ow 5' he sequence iIn

aebwitbre BEQReeeictaet drebd yenltaClervagstofiSubBi-aAR Baas wianjtored at 610

nhibitgr.are in bold e .l,ower, case es resent . .
Bt Ao 2rfipll, Rt weSul PRGER T SERED (ERICRE exciaton
whtdlekith)0ITheUbBEr asEBav@srepieberd: F0CA| 2d Mk tupper EsEANkes represent
noiety at the 5° end and a BHQ noiety at the 3' end.

D&Fo 1D NO 24 Assenbly Facilitator F1 STAB:
CGCAGTCTGGACGACG SEQ ID NO 25 Assenbly Facilitator F2
d2pSEQIDACEH TS @By TRBATCARGCCECARTCYTCYCA@NI bi t or
SubBi - 2- FB : AAGGITTCCTCguCCCTGGGCA SEQ I D NO 20

8.8s s Eatilishtdramid A dtritp IniBitdrrORgonucleotides.
GACAGAGACAAGGCCAGGACTCGITTG. 4 Reaction Conponents and

[ 030t ]1or ThRgsealibAvee YEeheAgdsertblyYfacillitA®8fded afRewtittbh WBlow 5 to 3°.
nonitoring of MNAzyne activity was Perfor med on the
The sequence in common between Assembly Facilitator F2 and Activity Inhibitor are in

bold. The lower case bases represent RNA and the upper case bases represent DNA.
Activity Inhibitor SubBi-2-FB was end-labelled with a 6-FAM moiety at the 5’ end and a
BHQ! moiety at the 3° end.

SEQ ID NO: 24 Assembly Facilitator F1 STAB: CGCAGTCTGGACGACG
SEQ ID NO: 25 Assembly Facilitator F2 d2p-1: AAGGTTTCCTCg

SEQ ID NO: 4 Activity Inhibitor SubBi-2-FB:
AAGGTTTCCTCguCCCTGGGCA

SEQ ID NO: 20 Assembly Facilitator F3 FAC2:
GACAGAGACAAGGCCAGGACTCGTTITG
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Smart Cycl er (Cepheid) in a total reaction volunme of 25

nm.. Reactions were nonitored isothermally at 52C for
w@ooslsupes. The reactions were initiated by i P{EAURMN001517

of the fluorescent substrategpubBi-6-TRB (5 ml of 1 nmM

solution) into the reaction mxture. The reaction

d f f
S8 ol g s Y o ctw%zt 2yme

4/ 6 d 5FAC2B5( 2 200
[ROSHTT ChEd) G RaTB06t NS TN oFepopmed on the
SANGCSLieh BfepRBl) 1Vh Abtal REcERRISEITRNY of 261 |JL .t R‘é&rtloﬁg were monitored

(d2p-1) or 200" nM of the activity inhib

15(03LebBallﬂaﬂ:B;°C frBResuittss | The 0@86dns] wbm mﬁlaiaeciehyanrpécmon of the
the assenbly facilitator is made POf f hr

ﬂﬁpxeg%m@}béts%tp §éblébﬁ€&¥efﬁ il oflj fyfrselugi °§}1’6\R%th§ rgactienaixiure. The
réa%%rfﬁl%%l%tdoﬁ& fa '{ﬁ dffew ‘ﬁeﬂ%ﬁ s§'¥te ES'WQM MgCly, 200
(0] e

exes nane ac lve
i of eaamrmamrimmwam)aamdl SFAGIBZY&(BB), 1200 rIMeof Facﬂltator F1

SO, 208 F ! B EE et thes Shbm S Bhupyminy facator F2
I ARk t I t h
(&?t [ vélf?gg ?ir\]/ih?(ft}lﬁig %értwftyq C an&’g?ﬁ%&%F% 2 ap Ia\r/;e z z nes ° and

9{} [\/NAI structure. [ 00352 ] hi this experinent
|ncu6 |on of the partzymes and three asserrbly

[PRFHG | By SO P8 Roncy b Pl 2 e oy & Yol sl Bpcteotide

c&ﬁp@iéh@t Flg@?éj9 rsBswh taeééhérﬂatﬂﬁregf&érﬂ&ﬁﬁx( df)inthfe| d{h%gﬁ%? ﬁfﬁ%d by the
units rom to

over tine o r oxi mat el
M4 ceynplexes, @@Wﬁé&@ actw&é‘dﬁé\tzwaaﬁ (ermet Qétrpeiiresg)mad MiNAR (panel C

S 5 5 RS s 0 OB

F8}) anCtwer pstzymdes € assenably ndlohialytioalt smive cotiplaxeq AXltetiiatively the
substrate. a result only |ow ] evel kgr ound

o5 e dlal or Droe BiTEte She TR %&né@& ATEFYRIG th a
baseline drift of approximtely 40 units (from80 to

[ 2935 2uni InsthisTgxpermeinpeybation pf thepagrymempuhibne a(ssequlmf@mhtator
c&ﬁ#xlt)neh{sﬁ?l' ?’E 'aﬁa tF? regiﬁ'ltgﬁj r{ ﬁ’mtf atighof 5&@6%%9%%10}1 cleaved

nes’ si I'n_ conmbn sequence
atrdslmﬂadmbsuram mhd resinhtekah mcanyncsmel enmmrmbm aver fime € approRimately

t t h to t h nbl .
330 gnfls {%%/%r%@l : %ﬁt et Pt JRGhaRes RhRIBGRAYIC two
assbiY i‘d&ﬁﬁaforﬁﬁﬂloé&ﬂ F9fanll BLS a&ﬂrﬁg BNy ( R%Mﬂe& ™ e formation of

sequence fromthe activity inhibitor can result In
MpeArstaiciuoes, whmhnzvexc tihatde tr cleays ehrtxiepomﬂcsubsttam @vs aA2sult only low
he addition.or

1%%%?%?@8%(1 E’é%?&%%%l uo&sgg}ca as gbm{ﬁi:%veg ﬁp}eo\?nth a baseline drift of

afphbkighatehg 40 AR @8bh \eD NWNBDYIES). TRe Bl facﬂitﬁ@r component (F2
1ij}pelytr)sa gl(]grrp | e @ﬁAnot her M\Az )rre and I\/I\I,Zlo nol ecul arp E2)

agdpiagiety {nhdnl:g’sémjld T@léh%§31§ﬁﬁpglom%@f the pedzymesqgsineethey contain
c&%ﬁloﬁ%du\éﬁcmg@erf AR %ﬂﬁbltory sequence which is present on the

activity inhibitor, but not on the assembly facilitator component F2, results in formation
of MNAI structures. Removal of this additional inhibitory sequence from the activity
inhibitor can result in generation of an activator assembly facilitator F2 component. As
such the addition or removal of inhibitory sequences provides a mechanism for switching

from active MNAzymes to MNAIs or visa versa.
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conprise two or nore conponent oligonucleotides. The
presence or absence of an activity inhibitor

w@bkiogosmees eot i de can pronote the formati on of REEAU2007/001517

structures. One skilled in thg art will recognise that
there are many designs for such MNAzynes and MNAI

Shown 11 B @ﬁmﬁfﬁﬁﬂ%fkﬁg%&% ekt piier ©

Str ur of INA ructures are shown in
Oagfi paﬁev@fﬁf%ﬂefor s‘ieﬂ%?‘{J s actve NAzyme gpmation can
c'b rRE Lo & o on -ﬁli” Sm’u esdefr‘]ﬁe%]nfﬁgsé{cgsoﬁ BRRfce of an

uctures | ustra I gure structures

agt1_(11m\mﬁybm)r (ﬂrgdnmnlc{ol'mimc)m pro106t85iie ]foﬂihﬁmM‘Mth@ii gtructures. One

sidleP gehe e Sl whoniss B iBropebaieiatom e sdoligpymes and
NIR@i | ddn@1ees C ERRANEN bS aEhv@'MlNﬁggrwg@ C&tr‘&kt%?ééeaﬂs hs‘ﬁown in Figure 9

reporter substrate SubBi - 2- sensor arm of one

(Bindhé. 19abt finkand(ddsysimerrex) SExariygles plivEdAEdraaturss are shown in

FOBRF B FonshRREELS B it oL UE A M Bl TS oxampre

demoastaeembselstrutthees illustarl eUFRARSY Far@[ s@fuc (MNAzyme) and
partzyme (4SYNTB6/2(8)) thus stabilising the M&Azyrre

The assenbly facilitator has two conponents
FI and F2. 9.1 Partzyme digonucleotides [ 00355 ] In
(108854 bl IThwi hvi@lﬁgevql@encté@ experibeest svas rmils! up Wm‘artdym@ which are

e ta ucl eic ac Itato
Bl B bn B o8 RoePiape tor oS and P2
aBdtoddayt ithe £pbRerofubkthige SEERBIDIFEI THMAZ YR ard v @ SHFShé Partzymes

italics h%)brldlzetothe substrate. SE 26

(@%YNEW( )4WA@]12Q §i>}ases Another oligonuc eoglde the Stabilizer Arm sA

B O R R SRRt o

aBAANCEET p&tAnise (ISYINTB GBS thak estdbi IZD 6hed MNAzyeP @biplex. The

sub for this exanple vvas ubB|-2 FB with the
&ﬂ)éxﬁ?aeﬁém& Rpsgwo gampeness FlgddiZ 2- FB was

end | abelled with a 6-FAM noiety at the 5° end and a
IBHQParigrse Pligenydieotides end. O eavage of SubBi- 2- FB was

nmoni tored at 530 nm (FAM em ssi on wavel ength) with
[ 818+ At ilothedbllatgiBg equereytexbasesin lonld \hab@dlemgm)the thhget nucleic

BB o520 50 RRAER P < e BG83 cutaytc core
oAb I MBI OMINX Ay F X I bR esdinfFAgics hirlddle to A6 dub btkate.
I 'nhi bitor and StabiliserArm Qi gonucl eoti des.

SEQ ID NO: 26 Partzyme A 4SYNTA5/2(22):
CAAACGAGTCCTGGCCTTCGAGTACAACGAGAGGAAACCTT

SEQ ID NO: 27 Partzyme B 4SYNTB6/2(8):

TGCCCAGGGAGGCTAGCGAAACCTT

9.2  Reporter Substrate

[ 00356 ] The reporter substrate for this example was SubBi-2-FB with the sequence 5’
to 3’ as below. SubBi-2-FB was end-labelled with a 6-FAM moiety at the 5’ end and a
BHQI moiety at the 3’ end. Cleavage of SubBi-2-FB was monitored at 530 nm (FAM
emission wavelength) with excitation at 485 nm (FAM excitation wavelength). The lower

case bases represent RNA and the upper case bases represent DNA.
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[ 00357 ] The sequences of the assenbly facilitator
conponents used are witten below 5 to 3'. The | ower
w@ame/0pmses represent RNA and the upper case bBGEAU2007/001517
represent DNA. The sequence igg conmon between Assenbly
Facilitator 1 and Activity Inhibitor are in bold. SEQ

SRR B FJ%%%#%"#@’C%C‘@%%@V%E i tat or
£ o354 i o At o g A

GTAATAAGGTTTCCTCg QID NGO 31
[ﬁOaBY i @é\fe spquenecA of ey @sa@(ﬂplyéwhtamvmmdmtwnﬁen below

qug @ﬂ:] ﬁ%@??zﬁ% rf)tdg’es%ﬁri {Eg?lk%\%[ %11519 o XAEE tb%\&/éstréfyﬂent DNA.

]ﬂfers‘equmd imeomh®nBiGyésabAsembly BaSitator f1| am]rﬁﬁml’@r Inhibitr are in
bﬁ?gctal reaction volune of 50 mM. Reactions were

itored isothermally at 40C for 3 minutes. The
reactions were initiated by injection of the

f 1 uSEASHENO: 28 té’sﬁﬁ@labjeF&dﬂBior p2 F@@/m(lra)) FACEGANCGACTCGTTTG

solution) into the reaction m xture. The reaction
m xSRI DIA: 2P dasderhbdy P@liBtdr R r(rAp-S YRR B (2 6):

R b ST
1 oOnM F F2 ROb6/ cA(18
e e e R

2p- SYNT/ cB Act t I nhi t
T IS oEﬁg§Gb¥§g¥chﬁé@'©C§ru n this

exanpl e, the asser_rbly facilitator is made up of two
ol i $EARUEY NEX: Bl StabdligenAemisA.(BRitgg(i )9 s AGWAGRHEMOdT
representation of the structure forned by the MA,

andRedchideComp oneatNRLZy bRt dy o\ MNAZI & 8éivi®. ) and
MNAI (panel D structure h). The MNAzyne requires two

[@93837D| RehPfinlel tBhi@dTingOMPINEA Ene( Bétivaiydwhe )perfbied on the BMG
partzynmes and one stabiliser armfor assenbly of

LehTedhy Fluoatar ylupsemngter doraptatal exsactinint wplianei 9&PY plhReactions were
act|V|t nhi hi tor n.bind oth artz S a e ..

et Paskimaty g ot o B TR fofi RS ey iRl By injection
JFNEH Q%k&@er{?fsuwﬁt@%ﬁ ﬁilm fd“’g%)%?’slen%yso“lﬁﬁ}nz {n?tegl@ reaction

conponents Fl and F nd one stabiliser armre
nirturd) hke aeavtivn nnxmlfe cunitdinee IMNPACE Besfentll (@l])pdlbd} Bigsgtstams), 25 mM

repor b e_and result n
N§ 8o oL M Plovien Pattamst SpIT 21 Dery 25 SA0 eREs200mM of
Sedvid Wen0B6/td-01 026008 WriFasilitatd "FL R @8(18) and 200 nM of either
Assembly Faciliator F1 (r2p-SYNT/cB(25)) or Activity Inhibitor (2-SYNT/cB(25))

9.5 Results:

[ 00359 ] In this example, the assembly facilitator is made up of two oligonucleotide
components. Figure 9 shows schematic representation of the structure formed by the
MNA, namely the active MNAzyme (panel D structure g) and MNAI (panel D structure
h). The MNAzyme requires two assembly facilitator components (F1 and F2), two
partzymes and one stabiliser arm for assembly of catalytically active complexes.
Alternatively the activity inhibitor (I) can bind to the partzymes and form an MNAi

structure.
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i ncubation of the partzynmes with one assenbly
facilitator (F2), one stabiliser armand one activity

WO nioslostoes (1) resulted in the formati on of M\ECT/AU2007/001517
structures which were unabl egjo cl eave the reporter
substrate. Only a I ow | evel background increase in

[@P??@ fgﬁl?glggr §r1191? fn\é@gaé%ﬁe {'s%og%?r}@%};nbesl i‘ggsel %mn@ly facilitator

cd;ﬁlpSﬁ)ﬁltsJ it ad thmcﬁﬁﬁe r‘dﬂdbﬂﬁeﬁ@rﬁni testilosd @onpOemiationl of active
g_act|V| inhibitor (1) _bind to the same regions_of
MNézyaes 2’9 clganeds? spPTtersubstiteng rested fip pn insrgase i fluorescence

ov&THRE 3£ mﬂﬁgﬁ‘ﬁlatél'p%\fﬁb s urhif® fﬁ&%j 15100030 11(5]6?1 Bllhﬁ%)r/ In contrast,

sequence I's present on activity rn
iwbatiat oftthe pirtzyares erithl gnefaagainitily ﬁicﬂltatonfmbgrteﬁtsta‘ﬁihser arm and one

results.i.n formation of i, str rres. Renbva
APty Siir G aroultehi e Pvn@@awém%ﬁ SBHTHIRS “émfl} weﬁ/unable to
cleabé Bid &boﬁ&%uﬁﬁé@ Ol F:f] a96WaER 'b%kg?(‘;urﬁrlné%ﬁéevlﬁtﬂﬁorescence was

assenbly facilitator conponent. "As such
obshitved overdime avithvaabassting dtiftbift app;oxsraamlanbéeo pmw (fles 2,000 to

BT g A5 SRR Sl 5 i

K QniERehians sMthé phrtgateidistdbilisdNaryNOE ey ERthia dbin@ibn sequence.
cascade designed for target analyte detection uses the

Howmgmes dicaddidiongl inhibgory sepeensewbichtip aresey ovdhe brivity mhlbltor but
nof1 ?19 rtl? ?Eé%&ﬁgly' ﬁ&ﬁta‘fo%sc%%lg)%ﬁeﬁtqﬂa r%’sﬁ[t%_.% ¥or81fa89§ \?\)‘g %I%A? Rructures.

Rivhidvebopthex addiidral iridisitapy Fsail&dce ferFuhg uabﬁvﬁ.}ﬂ inhibiesr&an result in
three MNA conpl exes are | ncorag)or ated; and in Figure 11
e mwa&waﬁ%&lég fagitator BNAsSrRongpE As such the addition or

rérﬁ&ﬁag tdr{ s% gﬁ%ﬁ 0iEACh! ﬂ@chahlsﬁio styitohdd from active

rel1es on to contro e asse
MiNAaghey® MI\IAZ\,srmesnsaNdrsM\IAl fr om comnponent
ol i gonucl eoti des present in the m x. One exenplary
schema of the SCUD Easgplddoi a8 SAUMs4scaled in Figure
10. In this strategy an initiating MNAzyne (M) is

[D0BGET IOhenhRhaHifs e GRn&htARAIRINAZNne rEplicativA chdcadd a@ugned for
MNAzyme cl eaves a substrate (SI) thus creatln% one of

target %r@brt% dletsetiops seasthy SEIP | qascado stresapohen S |sfrptegy can be

11{(}%%5};%@&1 iﬁt? ﬁggnc% %{/ gga %?ﬁ%ﬁ?dr d MP‘@%&? rl]%( \QIM B% example, in

Figeat] wherarntwaddNAI asmapletestary Bicofpoasal i Figuiado, whaé Qlliree MNA
onent reqU|red for formation of cascadi
091115%595 arquRpe iRREALed;t i it IFdgire sl lt Mo, Bethy Ml‘gA Qrslplexes and a

q;@yz%yﬂl%&h@o hted FASCRORIC r@@ﬁsﬁon [ 00363 ] The

omnng experi nmental exanple dennnstrates t he
e

(G088F] KCPPAAR SR B9, VIS (1nd BENG Ry of sive

MI‘&Agﬁhes Iahd fMNPhef‘rOIdeD@ﬂﬁdrreat Qﬁgbﬂlﬁleohbés iprdstmtaid nige mix. One
MNAZy e §Ieave the S

exemplary sc ema 0 the CUD cascade is illustrated in Figure 10. In this strategy an
initiating MNAzyme (Mt) is formed in the presence of target (T). This initiating
MNAzyme cleaves a substrate (S1) thus creating one of the activator assembly facilitator
components (S1f) required for formation of cascading MNAzyme 1 (Mcl). MNAzyme 1
then cleaves the substrate (S2) thus creating an additional activator assembly facilitator

component required for formation of cascading MNAzyme 2 (Mc2). MNAzyme 2 then

cleaves the substrate (S1) thus initiating a cascade reaction.
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substrate into fragnments one of which (SIf) can
function as an activator assenbly facilitator
w@eooposees whi ch, together with two ot her faciPCT/avan07/001517
components (Fl and F2), can fogrm an MNAzyme M, vvhi ch
I's capabl e of cleaving a second substrate (S2).

R854 e b LR et o
inkibtidy MNAD@SS QUi do bl@a\d:ei ibbtrate (40 intonwo firazments e presence of

RPLPO e (RObTar and cleave the Sl substrate
tasgimilt %hﬁ@e de}xl%wsfé%%&w rﬂa@ h@mﬂ%f N%ﬁwm kMBcsiclepve the S1

sBbRREL Wb hfr%gh%m’t: ng@ S)£ &%h ﬁﬁl’c{lbﬁ 4 0fn actwa]‘;or assembly

conponent s The SEnsor Aar e
fadilktatdr lcompewand rwigch}/ltxb@zﬁmwith d:wn'pthes favijithdoe cpapomeptsaF1 and F2),

ol TRl i eldtynba B8t elivon 0

subst rate SubBi-6-TRB. 10,1 Partzyne O igonucl eoti des
dosbs I this exprsincat lﬂmnﬁglﬂa& %@A&é@e MieWbsasmpqsm Bbpartzymes

T A e
gexﬁe (R@SEatgaﬂ)ya‘ndCclemeethefSII b@s&ﬁﬁemméhmzmcawpdﬂagment of

C5u T 55 ARl L oo A
Fﬁ%@ 'oBdNQ R %eﬂg@f taﬁﬁﬁ%f %B%A5é%cﬁ’dm§ MNAzyme 1 compnsmg the

P SEQ |
PN@}'H&}S %Aﬂ@W6B aMGM{ZPxWTCﬁ@CAEHE MMIQ@Cactlve cascadmg

NSRS Y AR STt e OB R RBE Acaron,

%dcrem EQ ID NO 34 Partzyme B CasBS(Zh)/6
1 CGCACTCCTACCTCTA 10. 2 Report er

Substrate 00366 ] The SI and S2 reporter substrates
(08303 hi & @ﬁafﬁléwém&éwe% ihe wcm hold hebridipe githgls; target nucleic

acV,Y'dt Q‘] 5%@1}1?1‘2&9851&%&) ?egué%ﬂ%?ﬁ?a lal‘i’i‘ﬁ’f_:d ﬁg&%eamﬁgc%@%m core

of mlteeasmaxlnb;edl e Ayect, wnd bases Bi@aliaohehridizd td the Sibsteatel. The “-P”
end-l abell ed with a Texas Red noiety

SubBi -
‘Hﬁca%ﬁe% ?ﬂggﬁh\(@?ﬁ%"%fﬁw BRePeRlidEt y at the 3' end. The

under | i ned bases indicate the position of the
f 1 uSEGHIRbINGS 51 Enetaxmagyd RISAVBE: - 2h- FB was nonitored at

530 AR (’:Eﬁ&%@l‘%@b@@T%&@'&'ﬁ@ﬂA&A?ﬁé@Aﬁ%@(‘Z’i”f‘tP]Em at

485 nm (FAM excitation wa Cl eavage o
SUbBENSDINRB. 8 $artzyme B RO5B6/2-P:

TGCCCAGGGAGGCTAGCGTGGAGACGGATTACACCTTC-P

SEQ ID NO: 33 Partzyme A CasA4(2h)/6:
GTATCGTGTGTTCTTGCCCTCGTGCCCACAACGAGAGGCGTGAT

SEQ ID NO: 34 Partzyme B CasB5(2h)/6:
CTGGGAGGAAGGCTAGCTAGGGACGCACTCCTACCTCTA

10.2 Reporter Substrate

[00366] The S1 and S2 reporter substrates for this example were SubBi-2h-FB and
SubBi-6-TRB, with the sequences 5’ to 3°, as below. SubBi-2h-FB was end-labelled with
a 6-FAM moiety at the 5’ end and internally labelled with a BHQ1 moiety at the 3” end.
SubBi-6-TRB was end-labelled with a Texas Red moiety at the 5’ end and with a BHQ2
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noni tored at 610 nm ( Texas Red em ssion wavel engt h)

Wth excitation at 585 nm (Texas Red excitation
woerwslhengt h) . The | ower case bases represent RMA/ALED07/001517

t he upper case bases represemgg DNA. SEQ ID NO 35

SubBi - 2h- FB AAGGTTTCCTCguCCCTGGGCACACGAGG SEQ I D NO

nfoidty 3R 3P oyt g Seied BT BB B of fhs, flagrophores.

Oledvegd! 5L Sulb]Bh—ZHlFB wxAphordd at B30 aﬁﬁ@muyerﬁla@oﬂ mtaaeleﬁgth) with
conmponents to hybridize to the sensor arns of

exeitatipy nal sA8Canma (YY) exantoraysmsiepst). 6Clearrgesel §Bh1%1e€—TRB was

oy, b 9, T2 ORI S A 1o

Rled caxkitititnowavdlengf)s: T fO" MEARORCAE doptesEGt(RINR A thBﬁlpper case
Assenbly Facilitator F2 FACG6: TAGAGGTAGGAGTGCG 10. 4
baser genresepifdbAces. [ 00368 ] The target sequence for

this exanpl e was synt heti c ol igonucl eoti de RObTar get

wi t RECH® @@q@én@@b& h-FB: ZAGCBRETHEIGam CCINIGEGCHCPEIGACE
sequence has the sanme sequence as a section of the
humSEQRELIRO: g&ngybBix©TRB: ASEQCECCNCHUuBECRABIAE get :

GAAGGT GTAATCCGT CTCCACAGACAAGECCAGGACTCGITTG 10. 5

1R82FuicAitatbP0, duigpd noni toring of W Lzyne
activity. [ 00369 ] Real tinme nonitoring of MNAzyne

[ 8636V tmraﬁm@&tﬂeer%& %\sdt h@ RRRELANAL s (feeRbRhBly Ifeilitator
a total reaction volune of m.. Reacti ons were
compdnentse do i kybrideenéd |the aﬂensmoarmsr of 2theri mttzemes ThasA4(Zh)/6 and

| were initi | ectl n .of..t
ChiaiehEf e el O &1 e 121 SRR R Ui BAGRgnd FAC are
witte@theBwbs rdy3sol uti on of each substrate for a final
c_oncentrati on of 0.5 nmM each) into the reaction

X?EQSJR 936 a3l F?%tﬁfa%%l%éa'd&ic;ﬁcﬁ@ﬁgﬁﬂfr 8r

Bl osyste 25 mM Md 2, 500 nM of eac

Par E@Pﬁ% ﬁgég DB FRRERlf B Fﬁ?@ﬁ%@?&ﬁ%@#@ﬁ? “FRcs

éACG and either 100 nM of RObTarget or no target
TEELNEHSICes10. 6 Results: [ 00370 ] In the pr esence

target sequence, the partzymes ROBAS/2-P and
[RQ%%]/ 2The flgraseFoqyenEn| for athisn Gxampisy Wes M Symistéq oligonucleotide

R@Sq@&’g%g v&ﬁ@th%lseaﬂétﬁéf Me §‘;'ba§' below. This target sequence has the same

sequence as a section of the human RPLPO gene, exon 5.

SEQ ID NO: 38 RO5Target:
GAAGGTGTAATCCGTCTCCACAGACAAGGCCAGGACTCGTTITG

10.5 Reaction Components and monitoring of MNAzyme activity.

[ 00369] Real time monitoring of MNAzyme activity was performed on the
SmartCycler (Cepheid) in a total reaction volume of 25 pL. Reactions were monitored
isothermally at 50°C for 12 minutes. The reactions were initiated by injection of the
fluorescent substrates SubBi-2h-FB and SubBi-6-TRB (5 pl of 2.5 uM solution of each
substrate for a final concentration of 0.5 pM each) into the reaction mixture. The reaction
mixture contained 1x PCR Buffer II (Applied Biosystems), 25 mM MgCl,, 500 nM of
each Partzyme RO5A5/2-P, RO5B6/2-P, CasA4(2h)/6 and CasB5(2h)/6, 500 nM of each
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2h-FB resulting in an increase in FAMfl uorescence of

approximately 1250 units (from 1200 to 2450 units).
wab@solweved S| substrate resulted in generatiper/ai2m/001517

SIf facilitator fragnment whi gl then functioned in

concert with the FI and F2 facilitator conponents FAC5

- r
el PR TGS LTRSS G S MO A RS Pl fo tarse
(Hf®rontralaved t he second S2 substrate SubBi-6- TRB thus
causing an increase in the fluorescence of Texas Red
106 Repiixi mately 900 units (from 250 to 1150 units).
As such, an increase in fluorescence of both FAM and
[ DEX 7S] Rﬁ{i_thétﬁﬁ&eh@bf v Pharbhiesdaren e Bﬁrti[ﬁgegg g(l)gjgtS/z-P and

sequence in s MNAzynme cascade reaction.

RSB Pafoseed en afitimds MiYAmmeMguehick cleaaved therHasbsirate SubBi-

2hl? FEUERRGE Rgrbhs PrNEioY ey 55 b BEranRsY mits (fom
1006 &5 7850 Qify). TheTBlehwid STexdstrate doswitddinAgddRtloh W 208 11 theilitator
of appr oxi rratel% 100 units (from 240 to 340 units).

fiagment whight thew faentioped e pencerthwitlp det BY mad RRoBBitatorpcomponents

A% IR Baf 0 P P, ARSI BT W e vt
chsdbllihy MINAS R8¢ eThie @ENAGYmE N elichat@ved thelsBnd(SResubsirasd SubBi-6-

cl eaved SI, substrate, no SIf facilitator fragnent is
teapgng apdaerepssr iethe Shorpceacael TexacRed q§ ammazipately 900

: ' I u SulBi.-2h- EB
s P P RPN e oo PR P Ol BAM and
Tarndh FAICB indidativieeofghe pryemes oClieAdig@tieleran dn Cas BB 2 ynidcascade
thj[.s results in an MNAI structure which is incapable
T&F "% eaving the S2 substrate SubBi-6- TRB.

Consequently the |evel of fluorescence of Texas Red

[ 6 hs Tt B abperoe A RpR &gt ssauenem P iagiistse iRdPuoasseencq of FAM
w8kl %%&eﬁﬁﬁ Ala 5’19% NoAM @ISR BREbakS in fluorescence was

indicative of the absehce of the target sequence In

obsureed\ivAz yime fonJenateR edeaith b daselifx drifil off approxDedtelytli0Orunits (from

2t St Ea et e M FERA U oo
chir@@ S8Rl irdt £ch MUAEATE LB BN B HhcE BEIQU subdirafOSbBi12h-FB is not
The strateg% used in this exanple is illustrated in

clpysdr andy! iaressrageplass dehiversescalnctbe abjsnee of deaviedS1 substrate,

e L u ted in th ections. (iJ .t YA
o8 P PRGN il ST Bt B AR § Mot ol A cyme
1f ovhid i the wicleanedM¥Az yisthee BhbBIRICFBayAsS sell Sbibat foatle Bomplex
and .generates two cl eava&g products, product Aa iC

al whi ch
coprigng factyatats BAC arbRa kP apd the nartgumesdrasididn{6omd CasB5(2h)/6
. . on i I i i r i .
SEREADR 4 IS GBS A AP S BEpi
TRB. Consequently the level of fluorescence of Texas Red remains low. The absence of a
significant increase in the fluorescence of both FAM and Texas Red is indicative of the

absence of the target sequence in this MNAzyme cascade reaction.

Example 11: Detection of target using an initiating MNAzyme event followed by SCUD
Sfeedback cascade amplification and then DNAzyme ligase mediated MNAzyme

cleavage readout.

[00372] The strategy used in this example is illustrated in Figure 11. This example

demonstrates aspects of the strategy as illustrated in the sections (i) to (iv) in the figure.
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indicated in section (iii). (ii) The product Aa has a
2', 3 - cyclic phosphate at its 3' term nus and thus

WO 20080409bl e to function as a substrate for DNAZyAB2@0a001517

whi ch has |igase activity. DNfzynme |igase 2a |igates
the product Aa generated in the aspect in section (i)

to,.anot her ol i gonucl eotdde..l i gati substrate hus .
cr B80T v Rt R TS PR R R e MY AR 10 which
product cl8fves WnabitRinS Aadhdagenatds (@b @leadsu@qffditts, product Aa which
facilitator which directs the formation of active

MNAZ y neis3gqpieshis AraosipeReriopd HErios. roppieny (sectiva if) and a second
¢l eaves H&HF&%@@%@% FOfRNRH 0t AR %Qs‘égqt‘oi%xlf;é?%@ﬁgr f8%e aspect

The produc unction as an a
assenbl indicatidlin tation (iiiphi ch directs the fornation of
nore active MNAzyne 3a. This MNAzyne 3a systemresults

i nig SCPR: prodacahahyd h @’ s®l f ¢yc@plph6dhhe it i8sdh@ekinus and thus is
anplification cascade. This SCUD cascade results in

f ur t her switeblerfolfindtion apk spbsirajshior PNAzynia s whigh kas ligase activity.

acti vat I iLlitato 0 3a, [y .
oL vet AR 2R ol ANRAMIR 1 Bl seion
subst r afip tb oinoBNAZ Y@ ndaleotides Nligdiieh Istlgstiate0® pdd@edating a new
generated by ljigation of Aa and Substrate B forns a

new | i gB¥EyMsLPE Y 4avNAzy e 4a. MNAzyme 4a for s
together with facilitator F4 and cleaves substrate C
befuieenThe piodest didhbmetiensds g epidtaear agsembhafacilitaeuwhichglirects the

or coonc ARy vE YA ARER e Hof Pl B s5Bbini?  pplEeyme 32

exanpl eclasfee cilitsstraie) A gehératigdlvd prothictoBsauh@db. The product Ab can
concurrently in a single tube at a single temperature,

The r eath§hiinslipe @p pBACEYay Fssaplly dagilipionahiph dirgstsnhe formation
fol | ow I u S t .
reaction. Zacgﬁlg\z% | égé'eﬁ&%gg}{ n gt %hir%IL r xtgrr?p{égulﬁsalg a SCUD
pr evi ousitycabdgic self aepléchtivn feedimtle dRiplifichtioughschtie This SCUD
formation of a 2'-5" phosphodi ester |jnkage.froma.?2',

3' - cycl FEHHo i & St Séc.uwfﬂﬂsmf’ Bx?o?yf}ﬂ%fsicme@ﬁgwn as a
et a) .adRadol abdeRIPL} RRilEQY 'fBﬁMZ}@{ehZa, and SHRBS lra_é‘élﬁnulation of

with a 2', 3 -cycli'c phosphate end, t yme |igase

used i nAghvkicksamyinetian ase subsfrate s DINAD®ed 34.c sequence
notif at the ligation junction, being UA*G A or Q
(wher e Thalbgasiveprodvet pergattedby Hgdtmn. df AalandNAbygmae B forms a new

Ligase Bl 003 Aule, Jhe A MAOLL SIS SRLLAE RERIR Bpter with
facilitator F4 and cleaves substrate C between a fluorophore and quencher dye
pair resulting in an increase in fluorescent signal indicative of the presence of

target nucleic acid F1.

[ 00373 ] In this example aspects (i), (ii) and (iii) occured concurrently in a single tube
at a single temperature. The readout detection step (aspect iv) was performed following
the addition of further reagents to the reaction. The DNAzyme ligase used in this example
has previously been reported to ligate RNA through the formation of a 2’-5’
phosphodiester linkage from a 2°, 3’-cyclic phosphate and a 5’-hydroxyl group
(Silverman et al). Apart from the requirement of a 5° substrate with a 2°, 3’-cyclic
phosphate end, the DNAzyme ligase used in this example also requires a specific
sequence motif at the ligation junction, being UA*G(A or G) (where * denotes the

ligation site).



bel ow. SEQ I D NO 39: DNAzyne |igase 7Z81-10/10: 5
CCTCTCGTTGACGGCGGAGTGATTGCGAGGT TAGCTCTAGTGAGTGC 11. 2
w@a008my008s5 ol i gonucl eotides [ 00375 ] In the foPdDAURIY7/001517
sequences the bases in bold hgbridize with the target
nucl ei c aci d sequence, bases underlined form part of
tic COf € of the assenbl ed MNAzyne, and bases

t al
Jllgelljtﬁg’lIl $53 lﬁsidi ze to the substrate. i t [ 00376 ]

I i ar.e seqguences of the partz whi ch _—
(99574 LomBoniia Bigrefibin s doecfioR Bk TRRv AR gpse s tised
bl R20A2/ | : TACCTGCACTACGGTCGAAMWG/TAG SEQ ID NO 4
1 Partzyme B nmi R20B3/1 : i C C C GCICGAGCTAAGCACTTTA |
0 f hRG; SEOHAINC rresponds to the
pgﬁé%ﬁ-@\?gi gﬁ%&%g}%t es Wi Itfbléf(%)'he | i gation
5 pr 6T CTOEN TG A6 GUGEAGTCA TDEEOACHET BA GIVEZRAGTEGAGTGC

Q.1D NO 42 Partzyne B STB5/2(21):
1 éc@&l’ AR RO T T COCAGT T OGTCG 20 [ 00378 ]
The fol | ow gg are sequences of the partzynes, [
A

whi ch
[087 % Lofptidhtiaviae ssspcamthe hises Thb léé@bxi@;zmithztlle.g target nucleic

o6 S AR e o of e ARV O G Bpeessembled

MIDAZymé,AnBdinses imtaBesAS¥NAR8 Ad-th Atthtrate. C CCC
CGCCGAGCTTCCCATCTCACGACGATAACGTCGTGAGATG 11. 3 MNAzyne

10 [90bE3 T alhe Aol{Eribg tak b &fueficyNAzlEDattzgn@N vhde) fdrmOeSonents of
In the foll ow ng sequence, the | ower case bases

6?19@@11\%3 RNA and the uppercase bases represent DNA o
SEQ I D NO 45 preSub5 : 91 CTGTAGCACTCACTAuaGGAAGAGATG
1152Q BRAVQ O Partyame A uiB20A3/é: B [ 00380 ] In the

{ oL P AICRRHRRSB I PHBTGGR%° base represents RNA
SEQ ID NO: 41 Partzyme B miR20B3/1: :
15 CATCICTTCTCCGAGCTAAGCACTTTA

[00377] The following sequence corresponds to the partzyme, which associates with
the ligation product/partzyme to form a component of MNAzyme 4a.

SEQ ID NO: 42 Partzyme B STB5/2(21):
TGCCCAGGGAGGCTAGCTCTGTCGTCGGAGTGGTCGTCG

20 [00378] The following are sequences of the partzymes, which form components of
SCUD MNAzyme 3a:

SEQ ID NO: 43 Partzyme A 4SYNTA2/1i-10HP:
GGATGGGCACTAACGTGCCCATCCCATCTCCGGTCGAAATAGTGAGT

SEQ ID NO: 44 Partzyme B 4SYNTB3/1i-12HP:

25 CATCTCTTCICCGAGCTTCCCATCTCACGACGATAACGTCGTGAGATG

11.3 MNAzyme substrate A (substrate for MNAzyme la and 3a)

[00379] In the following sequence, the lower case bases represent RNA and the

uppercase bases represent DNA.

30 SEQ ID NO: 45 preSubs5:
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upper case bases represent DNA. The 3' DNAzyne |igase

substrate was synthesised to 5 have the sequence bel ow
W@e@sa4m9s hydr oxyl group: SEQ I D NO 46 rreSubBCT/AU2007/001517

gGAACAACGAGAGGAAACCTT 11. 5 MMAzyme substrate C

(Fl uorescent Reporter substratefor MNAzyne 4a) [ 00381

SR TATAC TR AC R BT AT o, "ot 2 vas

1229 DeR9inle Iigoe Slibstrafe BAM DI ety at the 5' end, a BHQ
noiety at the 3" end and desi gnated SubBi - 2- FB.

em%?sqagﬁl ofe &B@m s&% Wﬁé B Nbdver %Qseaﬁaséggpﬁgér%f/ﬁh@jx and the

on wavel engt excitation at 490 nm
upparcasatbiasay mpmsdne ﬂDjMn) Tha Bé mﬁéA]zmm:hgasb sBhdiite BrakBynthesised to

I |st}led bel o% cf g | ower case bases
B SEPRERNR I Th Y h 13)61;5 Y EHYR: bases represent DNA.
S SEQ D NO 4 SubBi-2-FB: AAGGTITTCCTCguCCCTGGGCA 11.6

Tﬁ%@@%&l@%@gw for MNAzyme | a [ 00382 ] The
%@&AC %@%@@&R& Sef by MNAzyne la was a

thetic I gonucl eoti de honol ogous to the human
1ii5c MoRiNgna sikb Pt RKAFimayasaen £R epdrten anbstine foo MNALyme 4a)
sequence: Q SEQ ID NO 47 D20 target (MNAzyne |a

[ DE3SIEL ) Thel fépﬁﬁ?ﬁﬁﬂ%&m%@ﬁﬂs kXample AR5 80bBi-2. In the current
f aci I itator for

4a. 00383 | The, assenbl .
exaen! t;:. QRBer W qnédabeﬁléé VYigh 2 on ol i $75h QR moicty
R ontd MR RAYP TR el ol AFpZIR enqpifored a 520
nmmmmmnm@mmmmmmmaﬁmmm@m
Tk SFuRRGRIO| DS hgI's T8t R sy 15 ViRt PR rpresen

RN RREh€ up éi‘%a&%%%s'r@ﬁl‘és&ﬁm The MNAzyne |a
cI eavage }t) he DNAzyne 2a ligation and the SCUD MNAzynmne

t IPEC? RS AR DLERIA BB é deerébidcpnd

respectlvely were perforne concurrently in an
11.61 Turget sqneptae Ficfae MNAzymo¢ ire of 15 ml, via
i sot hermal incubation on the Smart Cycl er(r) t her mal

[ 09392 Blys te@pot( sqndil dlecagnidCo VINAzR@Yr Fa whlea synthetic DNA
react]j on_ contained 200 nM rreSub5 100 nM rreSub3, 100
oligayplephge yorolpgpade therumam migreBNAGHR-2() A sgquence. It had the

fMWﬂ@?eq{xerﬁ:e.( 50 nM m R20A2/1 and 300
SEQ ID NO: 47 D-20 target (MNAzyme 1a target):
TAAAGTGCTTATAGTGCAGGTA

11.7 Assembly facilitator for MNAzyme 4a.

[00383] The assembly facilitator F4 required for MNAzyme 4a formation was a
synthetic DNA oligonucleotide with the following sequence:

SEQ ID NO: 48 Assembly Facilitator F4 for MNAzyme 4a:
CGACGACCACTCCGACGACAGTCCTATAGTGAGTGCTACAG

11.8 Reaction Conditions

[00384] All reactions were performed in a single SmartCycler® SmartCap tube
(Cepheid), as described below. The MNAzyme la cleavage, the DNAzyme 2a ligation
and the SCUD MNAzyme 3a cascade amplification (aspects (i), (i) and (iii),
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nM m R20B3/1), 20 nM of partzynes for MNAzyne 3a
(Partzyme A 4SYNTA2/H 10HP and Partzyne B

wa BB 12HP), 150 mM NaCl, 2 nM KO, 50 rnkCTADS007/001517
HCO (pH 9.0 at 25C) and 50 mygyMyC 2 and either 100 nM
of D20 target, or 100 pMof D 20 target or 100 fM of
D- 20. t

rﬁspeﬁwﬁfi o BB PRGNS e 2 aUEh ARl reickign voRme of 15
R GRARANATP S WA, TUAD MAAR! WUk ASRATLSpIddyat 40°C
fq;rr 2 Swbfs, Tb@(kencbﬂana:&m&d ZQIDDMAPNSUDWS)@TEM ipg@ﬂ?.lbl 100 nM of
a0l e A REURATT St i RS TP RANT TERIOAR ! and 300

t -
AT St T

16638 atlﬂ/lP@ﬂZ)EnQB 4%’333/ lie}2EH), i§} e Na@hZondh Kyl, 50 mM Tris HCI

GRS LG avr ot R naClgR ot 0 Rt B gLy Righp of D20

te{rgag@mw Mes £D 20dedet, Or hdarLIRIH, Copnlpysitesn).t ube to

give final concentrations of 300 nM of partzyne

[ @6—%]2( é&ﬁtrol%@&h@% Pat:kéd"tﬁe WWINAE%% |3h1tg§ft£’ﬁné: éonfllﬂfnents and
a9 s@claunmé))t a@@ctm%)l\/m anch (ief) DOLY. iiess rcmommznmcb 200 nM

iRt 0L b ety Ry & P08 bt a1 dgseamrgmes for

MOLZ{:hS Ta {30 nGnFROANSand8A0 rﬁ\@rml&QOBsqq NG®)m@Idacl, 2 mM KCI,

fl uorescence was nonitored at 55C on th

Semalyli TyecHet (o 90 gaeignd 10 vdBdfeqlh wbelth%ﬂ%%‘[ 9fD-20 target,

I
of %@ﬁs ﬂ%? GHE S B SES30 Birel RENT S REL R ControD
FRYAE: FGos Topeineet 7 R B S E HRET gfauot o
A A
of 30theMfdfpertegee ATBSREH ). MOANM ol theiassentply Fasilitator F4 for MNAzyme

0T RaPt o R B Tris PR Db L P and 100
ni of tAOkutzRRte" QbBi- LA iR AStofll deatHOB Chourht Jof 251 ji) ReAétions were
(iii) for reactions including the SCUD anplification

thramoendted. forndQ kgcleeom 65°(C oM tBAQ (ﬁé°€ Her $CUBCcerlsc 0% for 20
d 100nM of. ta l.d
s PP S Do Rt T P A in® B ERLSfp (Grateio)

reached a pl ateau at, 10 cycl es
e fea@tl? JRCTERSHt ﬂvwascmee derty %aefaa%( ﬁ%ﬁ\%@ﬁesﬁﬁaﬁm C
(SERRMLEB) ad ﬂl%hltOIjéH' BviiBs RRlile SLUHY SREENMED] YRStions, A threshold

reached at the 19th cycle and the reaction had still
lavel ofrfame¢seencs wisatieaid 08 iinidy oftluorgscbrss. anf the dneoung a€timgor each

d 10O M of
PRl Moot el PR Re LR R A Rt P cnea
11.9 Results

[ 00388 ] The fluorescence was measured during the thermocycling phase (aspect (iv)),
which followed the initial isothermal phase (including aspects (i) and (ii) for control
reactions and aspects (i), (ii) and (iii) for reactions including the SCUD amplification
cascade). In the reaction containing the SCUD cascade components and 100nM of target,
the threshold fluorescence was attained within one cycle and the reaction reached a

plateau at 10 cycles (Table 4). In the reaction containing the SCUD cascade components
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at 18 cycles and the reaction had still not reached a
pl ateau after 80 cycles. [ 00389 ] In contrast the
WO e@804#5 cont ai ni ng the SCUD cascade conponeneGI/BuUL007/001517
| acking target failed to reagh a threshold value after
80 cycles of thernocycling. As such, the attainnent of

thr fl uorescence s indicative o he..presenc

abe O (el e TG Aok Bens bt Frebhed uf B¥G8%F and tme

rddctiBn thad lsBRGHdt tréHcRe al fatbd 0f &SEE® betes. [In RS Péhclioh RokthBRing the

control reactions, which | acked the SCUD cascade

SE3Hp errepdssconmenerss andil AL obtirgetd the threshgld fluerrecence was reached
hal nge.. ttaine it hi ne.cycle

oL R T8 S B RARRA AR R BB AR R SRS BRI T

he contyol reaction .contaj i I M of .

Phosbl et himar it sobitute B Ve B8 Rsponentsgput lacking

taﬁ?@c' Rfed iflrdabe al 1BREHIIA N ahRafRl 80! cyoRs JraB&RRRYAling. As such, the

plateau after 80 cycles. In the control reaction o

agnmghiviribredod Nueofeseeargwas indiative pbthispirebensaiof targobmendeic acid

RS enr%tctfo%sached after 80 cycles. Simlarly, the

contror 1edacti on whi ch I acked target failed to reach a

threshol d value after 80 cycles. As such, the

Tableal. Tired o redchithfesisdio dofebdepcescence was indicative of

the presence of target nucleic acid in these
reacti o The observations. _above _are consistent with

the fol | pyehiREy TBeh Go AABA iHréhaid AN0GLARS 1N the
reactions containing all conponents for aspects (i)}

(i), (LONS—nnsspalwpoyrtheasheldi1). Firstly, MNAzyne | a
ot " HBEL AR ISP 2oence, O chhedhocl)
7"\ aru/agy)

target [(BDZo—proauctng—two eHEeRtS

T Il"i;!.!_.jllclll =)
(aspect| (00)pM The Aa fragyert was the|%'cytleagnent
( CTGTAGCACTCACTAua) (S:%)I D NO 49) that had a 27,
3' -cycl| ()Iri)rl1\4:.qph;1t43 t el AP §MEles Secandl v o2 CHeesan praduct

functionfagg @ activat orngaggeddl y faci gt at or
conponent, —whrch—directs thetormatiop of —active
MNAzy e BatargdlAzyne 3a|dNSeavessubst rat &SA gener ati ng
two products Aa and Ab. The product Ab can then
function as a facilitator, which directs the formation
[ 063900F elmttei aoatrbNAZYIEns3 &vhichT adied the IOVDYswcatR SyFloasnts, but
results in autocatalytic self replicatin

SCUD
coniaiph IR0 W (TtrEels icdmeshald Swercsergge wus pitFingd witkinsone cycle and
| 1 i . f v e
t}ﬁ\;&\l‘\cﬁ?ﬁ%@d Al iRed£ U4 Sydidk {Jﬂﬁfengtr g@fh% f {/e%gtl%aﬁ:ontmmng

can function as a substr or
1TbpM aif yargdthtbe Bireshohbfitemtscéacel wagatehed at 3 sebdsmad lthegyeseion had

bstrate B esent, in.the reaction mx and this. .
st 38 FoH & REPoARat POsYEls aibRoBRT gt IO gning 1008V of
ta%%?_ﬁ%'t%sM@ﬁH&%s&ﬁé@%a%&ﬂeﬁﬁ%d%%f‘ g0 %gcleg. Similarl)é the control
GTAGCACTCACTAuag GAACAACGAGAGGAAACCT T (SEQ DD NO 50)
reagiher whigh pasked tasget f@[edds esach BRriewid valandftérdBleryclsasss such, the

B R e RISt o ARt e i
in these reactions. The observations above are consistent with the following enzymatic
amplification steps in the reactions containing all components for aspects (i), (ii), (iii) and
(iv) (Figure 11). Firstly, MNAzyme 1a cleaves substrate A in the presence of F1 specific
target (D-20) producing two fragments (Aa and Ab) (aspect (i)). The Aa fragment was the
5* fragment (CTGTAGCACTCACTAua) (SEQ ID NO:49) that had a 2°, 3’-cyclic
phosphate terminus. Secondly, the Ab product functions as a activator assembly facilitator

component, which directs the formation of active MNAzymé 3a. MNAzyme 3a cleaves
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MNAzynme 4a. Finally, this newy created partzyne
associates with a second partzyne (STB5/2(2 1)) and an
wo-200a09oHly facilitator to create MNAzyne 4a ¥EHAB2M07/001517

(iv)). MNAzynme 4a then cl eavegg MNAzynme substrate C
(SubBi -2-FB) resulting in separation of a fluorophore

uencher ai r, thus causi ng.an inc se i.n .
TS ety FubBisugt W AR o b Brod 6L A8 R e function as a
fEARtatdr N ivitEctO Miinécts OB O hisord ®F MSREGkEve IMNALIM} 31d Thus the
l\&Nt‘\ﬁ (F| ure 11) the observations above are consi stent

YiRe 3¢ ofysEWl rgsudiy eint @, SﬂLFl%twocammm iself| re@hcatlng feedback

BB RN PR BUF i SRR L ey e
aé‘éh)rﬁlﬁstﬁ)cﬁcbf Ab,)whicH bm ﬂmcﬁéra@gm Biibstratet foe DEJAzfyh&gm Mthirdly, the 5°
( CTGTAGCACTCACTAua) (SEQ I D NO. 49) that had a 2'

frpemepc Prdigstrs 4p Wa%eéortdehgﬁSﬁ §ubstrafre aareﬁeﬂhghﬁmremon mix and this
rééuﬁ@tlﬁsth%ofoﬁngﬁdélo Bﬁ al h&)@scﬁ Hl?cﬁ&ftfﬂ%e(lgaﬂsf SHuct p\agﬁ)e with the

reaction mx I'S resu S In orma Ion O

seenod | o mmmcaemmmagn}mmmm@mmm (SEQ ID

This |i atlon pr turn_functions as
Iﬁ@éb& %ﬁ re&ﬁg e r@éqsew@ asgs, anilyKgr ase F‘Fﬂfgseﬂ%w bases)
(&?@ eal f‘xgz PREEZY PRI 0ASHOGHAL RS tifh [ Rn&iRBCANY PRIAZEBomponent for

21)) and an F4 assenbly facilitator t0 create
MNAZWI@ 442 Hindlyedts pewly)credt@drpytrmymtaasstmates itheesscond partzyme

BRI RIRAEHS, Seio h , o, aect ().

MEAS/Rg 4anhéNERSRS JMNAzIhé ShitR&aRNC §SulBiONEBY rdsulti@ in separation
reactions that |acked target denonstrate that the

ofa Vepipheretand quendheibieasi dhiscagsing an inorease iicllyasessence.
whi ch either contained or |acked the SCUD MNAzyne
[663lohelt she ewmmbrollepetiatsmontanind enhyr emepmrentstfot aspgets (i), (if) and

3 THEHE S b oo pioER% 4ORE 81 gl R he PPl Pt Firsty,
MNAgHRB 1 2 davaMNAEZIRE sathigatten @@tHe'}ﬁeéeﬁé@@ﬂFlS%&YEQi@et (D-20)

A bound to the partzynes for 3a and forned

PRAGACINGOS Ergmauty (A awd éﬂ@a{we@b ﬁ@m'ﬂlp Ay Epgageins 4be én fragment

I
RAHIEATYER TR0 B NI3PG8, £O7PLAGE, g
thus( Phn &l frz@gtﬁént lA@thga&s ltI) a sebord Mz \suBstragoB ipr&sntdn the reaction

asse fac:llltator (FI panel A structure_a
K gi‘f?% ﬂéy feghltsads it (BRNE4E e |3y e e Pllgqnaﬁlﬁpwéwdlgwon product

(Eb/@Y8pekl (@5 PEGE i gﬁi&n) prod{itit ¢ nGATuRRicAE RE E?ae oy cpmponent for

cl eavage of""a subStrat'e. The intact substr can
MNAtzmae MRAF 1mllyu ttiunevigrugediedpdrizymeassseatec witliat tyecond partzyme

PR, abd e e ety Yot e o Rl P Bt e (et )
MiNAZYRE 43anhdpsle SR MINANMNS si¥strbte € ¢S WWEI-0FBY %s{ﬂtmg in separation
conplenentarity at the termni of both partzynes. The

o8 Septsphoteaicndhendysypai thescausing e inaseiso frsfleesesoerse. t he
region of conplenentarity (Figure 9 panel A structure
[ 030%] Filharmactibng ithat) laMiedz yarget3ddmonstrate that the development of a

fluorescence signal in reactions, which either contained or lacked the SCUD MNAzyme
components, was dependent on the presence of target nucleic acid. In reactions that
contained SCUD MNAzyme components but which lacked target, no facilitator fragment
Ab was formed and hence the intact substrate A bound to the partzymes for MNAzyme 3a
and formed an MNAi complex. Figure 9 shows schematic representation of the structures

formed by the SCUD MNA complexes, namely the active MNAzyme 3a (panel A
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[ 00393 ] Conparison of the limts of detection of

reacti ons which either contained or |acked the SCUD
wormspm®ITonponent s denonstrate that the presePCBEATGR007/001517

the SCUD conponents results igi anplification of the

signal which allows detection of |ower anounts of

A EE, . TENRATIPU 2L AR o SPOA YRR BB an assemby

fé(ﬁﬁtaﬂﬁ I(BL il pmel AQBRMusd it FigGrecDNoeattivaior @8emblyfacilitator (Ab in
nmparison the reaction containing the SCUD conponents

Rigite 1& tsBeqt diigbtweh gar by @enwe@ B devege of m sybetfate.nd he intact
g etecte g %ﬁ%cft%)fhiﬁ%l%F ecu e s ‘g‘#‘%@?‘g %@ atg@i %ﬁﬁﬂ.bﬁwi“’ﬁi as shown

in Gégure 0N proeit A BirngurSGDTho mspnmm&ssusedwnalﬂed dxped®ent to create

1\&% | es for gegcs:(t) rl Ons&"ld'i%% géla%s ‘bfrsé éﬁgéieége”n?%&? g(teer}}n?m of both

pﬁ@fﬂ?ﬂé@entﬁhe( R&e éﬂfﬁmfn‘afor Wﬁ&% & #8) reg{btr)xﬁe O?Q&{ R region of

wth an initiatin was capa
cgapkeneenianidy (fguraOtpaveltAostratse alahg Figacs 11 (i) MNAzyme 3a).
conmponent Ab thus |owering both the tine for detection

[@()393 he Oo'mpbtlscmf oftht ¢igditsat. defdodomeL ravtisis which Ee&hemcontained or
ch SCUD MNAzyne 3a nerating nor

taeed b SEORS WZXW eomnmwedes@nﬁv%g tH%’é\ed”??éB??aﬂf the SCUD
cf)ﬁ’xf)oﬁén%n "f‘ésuﬁmih' ht c'a?@n (#Sie Cstxn%{a%'\*éﬂ.l 1‘1: i &é't)ect on of lower

his SCUD signal anplification | ows si gna
aanphﬂsf oL atangein bRReatime hveicls rtackied cther SCUEY NN Adymeoda partzyme

RSPl ] R e Y eSO RO R R b Eraion.
h@@d)rﬂ}%ér?sbﬁ e @H@ckdnfdoﬁﬁt‘iﬂ1ﬂ§‘tH§@d’[9’l§%0ﬁ1‘1§6ﬂerﬁ§ welatCR detect 1x10°

Further the SCUD anplification occurred isothermally
ngpleduiag (10REM $tm§mg phza@etr@tfont) hEurthqses sigesltabametheeshold was detected

S e t 40 concl.usi on i S
Capg‘grib gc% ocgité a1t9 ?3(’;0 €8 81 Sia(fq on, ?O&’Halgglés$§§d[) components
cSingaad t@sp bycflestﬁir Ir@raumoleakmgs sctﬁer patzyaebnigoassts (SANAzyme
al l ows increased sensitivity and speed of detection in

35 Porshel hihprrerfsey herSGldY @pme%ffn& Eatzymes for MNAzyme 3a) in
%%Jﬂ%ﬁ HEK?/I\IAl 1ﬁlt1jag m‘%ﬁ]‘%ﬁpﬁ. ng M\lff gé?fépiu ggtﬁe activator

coO rrp X es can
ass)smlbm faeiditdtor eeypehep Atothes lodvwaring bbth thd dlmesfor @etection and the limit

h | | add
ofnptas o B ABLSEaR oot caater LIk et @t S RPgPEAzyme 3a
gdrteratin 31935fa131h?at51"é| for ARAENMINASHLY BS drHPdingOs ﬂé&ﬁﬁﬁsm for signal

channel s (A B, C), and produces outputon two channels
amKBﬁQatwas(@@peeh (itth&igupp i), 5hl§o$@fUEgSIg@l tameplifishtiowimethod allows

siefif SolfPa by, b BeARaty fcnrsBin, bl ShE Lelic activiey of

nti@bik @cidrinzgs@idynot o tpﬁﬂém%ntﬁn&nsub}ﬁ] ad R sPtRIeR6thePhucleic acid
ei ther exactly one or all three inputs, and output Y

tqrget gmplificetian peibedyiweh o8 thokCRor Futhes éh¢ AEUIsampliGatign occurred
1s%tlIeH££ll)a991%{g HR first phase of the experiment where reagents were incubated at
40°C. In conclusion SCUD is capable of autocatalytic self replication causing signal
amplification under isothermal conditions. SCUD allows increased sensitivity and speed

of detection in a format which does not require protein enzymes.
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normal Iy inplenented in circuit
signal s as input and out put,
wo pBememt ed usi ng bi ol ogi cal
I nputs represented by detectapl e events,

the system can be
processes,

| ogic using electrica

Wi t h PEEAU2007/001517
and t he

out puts represented either by detectable events or

det ect abl e
t abl e,
are 7 po

[8P¥4h

" adk Bt 126 A 10 Adghy 09ng Ao ?wfpﬁ
)FVE SorfdDi !Eiﬁu?xp&ltgggﬁqe develop

lamatfﬁf @6wah Sull RRder based on

bl e conbi na

eCRpRIFERS: Hagl &

n{oﬁ@cﬁfa?sfﬁﬂta%@ 19)’ ORE ek

case where

t ere are t

tl nso

|nputs present

n fromthe

ety |

t here

(represented

MiyAgyimes cogldcheAdiDytrantetl is peesedted o IAgtretlBr ee i nputs are

present (represented by the | ogi c ANDAND).
[ 00335 Ayl addatepiebtes thpunofrtiges ehahidels (ABSE), aad @rbdluogai outputon
designed for use in_a si

gat es

NGRS LRy IRRE P GRPUB e Reeo HAdEROY BedHils

will produ

e an PXDPFT

ed result anr m(arml e,

[ 00398 ]

=t1{j’f91§ 3

Tputi Ar ¢ escen

cblput Bhe gat

eIQP%tr(é al I (@%Euf@i:t ed

Output Y

Separatety

Figure 12,

UUI Ul T auw

the bl ack o

I.1 orr—to I.IIU Tcdbll UlT VT
| i gonucl eot ijdes have

1
pOCT .

gJaeenpre-co

npl exed befo

re the gate§ @ e pool ed,

tes, the bl@e and green

and

camprise t
substrates

e actual g
Papresent s

ubstrates V\/thndlfferent

£ la-aae
T auruptior

+. 4 I
o dadll cu..rlcu,

ITa - COTIPT 1
C|I|tato]ﬁ3

t IIE two- UlJf}JUt

signals, and the FAC (| nol ecul es
oponstitutel phe inputs.| The partzyires of each gagne W Il
each be copnprised of uni que sequefce except ere
Qwot h reporter and sensdBnarns bi nq the same substrate

and A
ant—TACof

partzyme c

oo Ul I gunuul
AHbe used in

C l| utf | || TICDC CAdSTS,
n“the constfuction of t

+ |
T SAllT
n

Oneparate g
and_3, the

abgs, such 4

sof he B parfpgres of AN

B partzynes

of NANDNA|

ogates 2

the B partzynes of NANDNAND gate 1 and the ANDAND gate

shown in Figure 12. The FAC and FAC2 oligonucl eoti des

[ 86196as BEwsdatityy nﬁsm':rhg (dratodf’$ signhls| aze Iaémﬁediﬁysamemp\ty cell in the
trmstabilizer ver, i.n this sc

IS BB Cirw Qa8 it HE s hagbeac Rty BAF orgill proe imputs,

aff blpat & N8k tih AL BrdsBifllcCofIRESr tHB ingfats. Whereas a full adder is
ol i gonucl eot i des C2, are conplenentary to

notesilky mm@ﬁ@hm AigcEADe iop electisel sigsalang ihanengesiput, the
f ei%?:ﬁ I?%\X}g]g%ew { t?i]'é&%i&(ﬁ%%ﬂ pﬁ%cyc%s%g,f %1 {qe[ge 1nput[s Fepresented by
detecable revBiita,r afthh@|du§ﬁ@fép&@éﬂt9@%ﬂh&r&ayﬂd&6@m9 events or detectable
n%%ratlon process, inactivating the gates which
$ain the conplenmentary C oligonucleotide. This
process is made possible by elongating the C

[ @03270 Inubk et bel esenafndmtth@ table o rddifoméh thy WAase (no lnputS) there
| eot..des er to vi de free se

ofi e b s o ol e B e i TesB GG

OW Iﬂlibui PrieSentl @3pi@Bentctsh thee Qégl@NA@ﬂWNQmﬂ))aﬂﬁ*e@ﬁje)fh@éh@e Aere there

will provide a first
are two inputs present (represented by the logic AND) and one where all three inputs are

present (represented by the logic ANDAND).

&re is exactly

[ 00398 ] Inone system depicted in Figure 12, these seven logic gates are designed for
use in a single test tube whereby any combination of inputs added to the tube will produce
an expected result (for example, fluorescence). The gates are all constructed separately

before addition to the reaction vessel. In Figure 12, the black oligonucleotides have been
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fluorescent colour (in this exanple, as shown in

Figure 12, a 'blue' fluorescence), any conbination of
WQ2008Q%0098 | | produce a second fl uorescent col oRCT/AU2007/001517

('green' fluorescence in Figgyse 12), and when all

three FACs are introduced to the reaction vessel, both
prfegi%g@i@ g teg]%g L}'?egéa?%\/\grle I[po %I? uced, s%&ﬁ %xﬂ?aqes the blue and

gl%érpls {e@ 'i‘en%r&%seﬁf QitsGRes Wlﬁlmlffglfeﬁf A0&8p lﬁ&ed:h@éh@d baAd comprise
or exanple, no FAC nplecule is resent al |

the deI @Ry sigrials, pedritienFAGclatilitaterd) mo ecal|e$ c@mﬂ&pﬁﬁ&q inputs. The

o ica it o gEF GVl A b6 ABPFPT cuuan e ipfogtsgey where both

repOfterOMRAMRh®r alrhs FiiEthd@ine Jubstdle bMPPAC orf\Glig@titleutid € In these
he first NANDNAND gate in Figure 12 when it binds

cagps, lthe samppastroms| erde ysed 1y {heeconstrussior ! Afie separate gates, such as

ol I

o} AR B A4 eafL3 b, B3P phrihFnesdt APAISHROND fieq 2 and 3,
a:rQlf the Bepa2frgmandf HANW gahethe ANDANIAEste ishowemin Figure 12.

case i nactive because FAC2 and FAC3 not avai ﬁg%
Thel A6 ind A Ak 9ligenilpetidspact i ase By aﬁi@tm?swlﬁfahL [Agts as an
arf' SR 1?%]\96\%&%&%%03% A AC %‘fl?oﬁﬂéoﬁﬁesas%r\;et}ﬁé’ [same purpose,

reCILHreb eCU ’es to alFow activation
wORAOR th dctivatb/mactwaenpogc gL Than (CTFAlRonackeofidgsui(d, G7eC3) are

CTRPISRENGY 48 Dot neteriEE digotrager s & Hafe Been pre-
cﬁ(ﬁb&&ﬂvﬁh HR faf% T%ﬁéém VWtchi a8 MYARY FRctidH @éib%l' RE FACREHIL peel off

or escence. ot her two AND gates of Fi Igure 12
thair| dompdemdarzi§d pliganadleoisdes vag a beangh maigrNoB prOCEBﬁe inactivating the

actd ye as
efbnbgora e cabbleaiufEC o lural. BiRpRcslEpage possivt
bRk D%Amg Rl @ olipsmichotieandekes ofresgoadibgtF A0 dligoghcleotides, in
ND gates of Figure 12, respectively. .However,
ondAoO b ee eavpice Where bip¢lemigintign cagybe mitiated.
ol i gonucl eotide in the 2nd NANDNAND gate of Figure 12,
[ 8@3%Hat With this| desxgox adsieh«amﬁ any, ore/d aiily lonp&AIC will praide a first

5 SEREEGhE o s P BFRLE R, P S AR o,

cdrﬂlblhﬁitldimq\M@s gatl %rddﬁc@ @%e@ﬁﬁ |ﬂ*i1©re|§&i1a gsleut ¢ greefUiiuc@Sscence in
FAC3 gand because al so _be ][oeel ed off by
Fram 13hdamacghenr el ghiee| %Cy)are mﬁa@wpﬁ efPellicsT43atieR (ygssel, both

ﬂLJ)rléQJeﬁ§ goq&gg gvfxlg ?gh%'a%{?e%attbque Ak é‘re&b 6n PREY PAL AND

provi uor escence
[00400] The following explanation is provided with reference to Figure 12. If, for

example, no FAC molecule is present, all complexes will remain inactive as not all
components required for each complex to become active are available. There will be no

fluorescence.
[ 00401 ] For example, if FACI only is an input:

e FACI activates the first NANDNAND gate in Figure 12 when it binds with the pre-
complexed partzymes, the C2 and C3 oligonucleotides, and the substrate, producing
blue fluorescence. It also peels off the C1 oligonucleotide of the 2" and 3™
NANDNAND gates, which are in any case inactive because FAC2 and FAC3 are not
available to form an active MNAzyme.
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[ 00403 ] If, for exanple, all three FAC

ol i gonucl eoti des are present: The AND gates, and
WONDARIDOgRt e are activated, produci ng green aneiChAuU2007/001517

fluorescence, respectively. jgpfhe NANDNAND gates w ||

not be activated by virtue of the fact that the 'C

oligo | eoti d b ff th
o ST & AR e BRPHEND [ R gites e gt aggieas they
' ?eqfu Ak FMQIGE@I@QQ)"HH%@/ dciddtiopuch a schema can be

appt i e :n an anal ogous way to any other comnbination
R B PEME)RSog BEe e PRAR
+ bRk A s @E“ﬁleerﬁgfiaee Noapeiiol mireq gigonitieotides are

P E cation
Wi L AR Jae g B

o Pk iotet ivan AND gm c§l9715.ﬁ452 V\[ﬂl ®0T41&8ac}1va;l§3$as ﬁaay eeruirklFAC3.

6, 140, 05 00409 ] U S. Pate 01,11
] The SBRND 11 boSlsionin ST P et LiedFuaied P%A‘geﬂicules are

| ;6ehgnbach, J., Nutiu, R and Li, Y. (2005)
Stracture-sw tching aIIosterlc deoxyrlbozynes
o AFAGH meh FAGRnre aavAddbie fG3ibe b))mplb.‘keﬁ of tie 0048@ 2 NANDNAND

Ba 9 Cenetic d t
BT DT BTG GEPRGNEDoee TN S Bo411 5 Sh orpptaentary C1
8%11g31§1%1e%%§e inl thO Q’MI@ANDW %@!@aof \Figurg @Z -6 thﬁlitrwﬂﬂ_not be active.

R, Keinan, E., Livneh, Z. |ro
( mm widt pgelaxfﬁﬁblcenmlmheatarb E@n@iwnn@nqt mgthﬁd@hNﬁé\IDNAND

[ gé'i?zf%jf b‘llr% e gﬂﬁa ‘YWN?&O{ be %cl}%giﬁe ﬁ%él % NI gée is not

araem%w@waﬁse, it Eequ(r3@@f4sb3p(ﬁn@bl§@ﬁ§mgm?anmzi‘w1 also be peeled off by
conmputer for |ogical control of gene expr essi on.

N leandNEYCR 7esp20{®H90) : 423-9 [ 00415 | Beyer, S. and

o S 00 signal translator for

H[gfmg‘r?felglnf)éﬁ" @Oéesggncggm%an%& ngby an apt amer .
. N‘@iﬂitﬂé réYel &S ARES %@ﬂgﬁp\bw% grée'ﬁ&ﬁmﬂ&%c[a 0041 6 ]

Bre R (1997) enzymes. Nat Biotech. 15:

3 I% fo{ / all tﬁ%@?ﬁ@rohg&lﬁlecﬁﬂgs HRYR&ents F.
enzy NA.

me that cl eaves
e The AND gates, and ANDAND gate are activated, producing green and blue

fluorescence, respectively.
e The NANDNAND gates will not be activated by virtue of the fact that the ‘C’
oligonucleotides will be peeled off by their respective FAC oligonucleotide.

[ 00404 ] One of skill in the art would recognize that such a schema can be applied in an

analogous way to any other combination of FAC oligonucleotide or oligonucleotides.

[ 004057 It will be understood by one of skill in the art that output from one full adder

can be used as input for another full adder.
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catal ytic DNA. Nucl Acids Res. 28(3): e9.[ 00420 ]
Cairns, M, King, A and Sun, L. (2003) Optim sation
of the 10-23 DI\lAzyne-subsiz%*ate pairing interactions
enhanced RNA cl eavage act PHIT§RE? puri necyt osi ne
target sites. Nucl Acids Res. Jun 1;31(11): 2883-9. |
Pgenisiand Ratewnt Publicationfsl t z, L. A and Breaker, R R
(1996) In vitro selection of selfcleaving DNAs. Chem
[ ®406.] RAP InterhaBmatiBublicaipou¥a. WACAH451#6C. and
Ellington, A D. (2001) DNA conputation function. Curr
[ B4017.] NBOT lntbrinftnaRBAdicafiolON42W(Q 91652 R P., Wt hers,
J.B. and Li, Y. (2004) D nucleotide junction cl eavage
[ 608t 17ist pateht Mo, b/140€33yri bozyme. Chem Biol . Jan;
[1(l): 57-67. [ 00424 ] Cuenoud, B. and Szostak, J. W

[ 604293) A sDPhermiRlelggngyme with DNA [igase activity.
Nature. 375(6532): 6 11-4. [ 00425 ] El ghanian, R,

of+f, [ Letsinger, R and Mrkin, C
[ (?514389 S, Patent\§§ 6°3’65F§24

) Selective codlofinetric detection of
ol | eqt i des based on the di stance-dependent
O@bﬁrﬁg%{?reﬁf%sperti es of gold nanoparticles. Science.

[ QL1 ehTOrsEo Ay A R i (a0 0 o ERIR G RS allostori

dRRPEbEAMRNEnal{#Ral ChiMa- Adth f53480i 41-50, 596- 607. |
00427 ] Haselotf, J. and Gerlach, WL. (1988) Sinple

[MZ?”ZB’ ‘@.t@92§"‘(}@t[@i_ch&i%gé/ I8R5 hfd DNA amplification using

endori bonucl’ ease tivities. Nature. Aug 18;

cladt BadB)stabkBizadd PNAD®82889-19ui zenga, D. and Szost ak,
J . (1995) A DNA aptaner that binds adenosi ne and ATP.

[ ®acherBaicnyon, ¥4 PabFiz66T . | AQDAR I Kkinah) B.nGbsekdt.end Mhapiro, E.
Sanchez, G, N ckles, T. and Yarns, M (1995) )

A AREFPIIR §9‘Lt‘1’+&‘f’§m&‘%t OMPPERE adingipedesef driemaolecules.

NZGA ]I 44d36h):48000430 | Lee, J.F., Hesselberth,
J.R, Meyérs, L. ,& and Ellington, A D. (2004) Aptaner

tyaha I JACHEs fRes.... 3290001 ). . BO5- 1.0Q:. k.. .0
LGOI PenhH 0 G HL B i AT i B g & 0004) A
aypaigniytrsi moleetlat cahpwtar forelopen] cotedl dFt ganet exiprasbion 3N@jure. May

743-7,
27,429(6990):423-9
[ 00415] Beyer, S. and Simmel, F.C (2006) A modular DNA signal translator for the
controlled release of a protein by an aptamer. Nucleic Acids Research, 34: 1581-1587

[00416] Breaker, R. (1997) DNA enzymes. Nat Biotech. 15: 427-431.

[00417] Breaker, RR. and Joyce, G.F. (1994) A DNA enzyme that cleaves RNA.
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[00419] Cairns, M., King, A. and Sun, L. (2000) Nucleic acid mutation analysis using
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Adenosi ne- dependent assenbly of aptazynefunctionalized
w@odod/osmpoparticles and its application as a PCT/AU2007/001517

colorimetric biosensor. Analyki cal Chem stry. 76:

1627-1632.[ 00433 ] Lohse, P.A and Szostak, J. W

[4B2RT) UABOATS, KRS A 8841 F 023009 Slhisibaion pftpe 1023

DRAzykRlsSbRges ,paRl Mﬂé‘rh&mnB enBiteStRNAOLfeavabe. adiil896dt purine-
A DNA- based nethod for rationally assenbling

cyfiesifesiaraet sitessNpeltAridrResobEold K1 haed¥3-9 s. Nature. 382
607-609. [ 00435 ] Paul, N and Joyce, G (2004)
[ 043l rfal Cagmili.f Nr, éjbiuiiz,alt. iAngné)Bitm.R-Ruﬂ% Iqyiitne e¢ledtion of self-

Chem Bj | 639. 00436 P I t,
Clﬁ%‘%&é@lﬁfab %ﬂsﬁéﬁ I@Qﬁ@ang 5 . and ]C:edggr;?:ﬁ R

[ g ng o iR A RGO LRI A compiptEn THoT Sﬁ' & Biol.
g@qzl)(qu{gg alysis. Bi ochem stry. 30(16): 4020-5.
Perreaul t, J. Cousi neau, B., Qgil vi e,

[(5%)4% d (9[319 RS erthFi's (T:hg %ﬁh LM 9§,e3 (ﬁﬁl?)ﬁ( E’A{lag?tld%r}y%g(f‘tlon cleavage

ol T gonucleot | des i cat al |c ac
véBMQlﬁﬂcﬁ@ 17 Ge&eyribotynf) €B8m|BibY. Tar; 1 1(T1): K7+ 67Sen1 ow, D.R
Fl ynn- Charl ebois, Rashid, |I. And Silverman, S. K

[ d02094) Menbsd, UB af B&dstakD JORI (18098} A0 MmN Al &ﬁetmﬂsnfzyxﬁénwnh DNA
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[ 04Q5(] didskenpar; IR.aSONRLE | JaaMiueig, Rl,kiqﬁzsmgef Ri @n%éfhﬂgtlr@ (1997)

SERRIE LR P el Pty IBRs g PRORC pgecdependon

opieh rSpéiﬁbMééffd fihoPirBiglea IFERG c & 77 - m%zawmg DNAzyme. J
p%lcb Chem Soc; (Cgm“runl cation); 125(51); 15720-15721

R (BO4Q@A_T41E11111§@Ht 6, atl BRdfked QYRS (2602) (BX b&y@?é@eh@slv activities

pur pose RNA cl eavi ng DNA enzyrre Proc Natl Acad Sci
ang n&w dpplicatp@e- delb 8/fol] Lif03i 259, 5860dr 0, S. W and Joyce,
G F. (1998) Mechanismand utility of an RNAcl eavi ng

[ @47 4N aeloBiloahbGurlaT Je): (1B3Gigle RNAOHAIks with new and
chuber.
highly Spphaeidoijbort @ﬁ%ﬁqﬁwﬂvw%{ﬁumxéwggékgf%h8(35'0‘6%;91

Gai ni.n arget access for deoxyri bozynes.
[WSQ 8%3"!}9@%? Dgang Sggstak, J. (199)3yA DNA%ptamer tha%mds a(?enosme and
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[ 00429 ] Illangasekare, M., Sanchez, G., Nickles, T. and Yarus, M. (1995) Aminoacyl-
RNA synthesis catalyzed by an RNA. Science. 267(5198): 643-7.

[ 004301 Lee,J.F., Hesselberth, J.R., Meyers, L.A. and Ellington, A.D. (2004) Aptamer
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[00431] Li, Y. and Sen, D. (1996) A catalytic DNA for porphyrin metallation [letter].
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[00432] Liu, J. and Lu, Y. (2004) Adenosine-dependent assembly of aptazyme-
functionalized gold nanoparticles and its application as a colorimetric biosensor.

Analytical Chemistry. 76: 1627-1632.
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Conbi ning nucleic acid anplification and detection.

W@0s@#1090pi ni on in Bi otechnol ogy, 12: 21-27.[PODAG200§/001517

Sidorov, A, Gasby, J. and M lianms, D. (2004)
Sequence-specific cleavage of RNA in the absence of

P et o SPe | ri TR TG Ealysod gmino-acid
BTSRRI, NokG0 5SS 1): 09446 ] S| verman, S. (2004)

Breaking up is easy to do (if you're a DNA enzyne that

[ 6hLAVeSMBRA, .C.CeiinBiOIR . #ARid RLGRY Sidmber, . A998Y Al DNA-based
Stoj anovic, M'N. and Stetanovic, D. (2003) A
mitdodyfoi dipypaity BaswblinhaophdicleAuto megcorscoiNa materials. Nature. 382:
6@8 &chnol ogy 21, 1069-1074 [ 00448 | Tabor, JJ.,
€ @ M and Ellington, A D. (2006) Deoxyribozynes

T oBRen S e GO, Sl Se e Gk sl Corren

t GHbmi : . ENAreqt al ysed car boncar bon bond
O?g??%g% on. lﬁ%{%&?lé.éﬁ%@( ?%i‘?%??‘ 54-7. [ 00450 | Todd,

1 F . e p te,
o, HE Y, 9300 N APEUSHES ol beadBly . 159
Rélatieﬁs}lﬁ;aroém%%m-hm«ofmel adidcmagiediuih bindidguor &&:cl[mhmeﬂahd RNA
tinme format, i ni ca emstry 46:5 625-630. 0045 1
demeig & BRARLOr RPOZYRIGSEBAYSES: BWCP@WM%@; QQ?'Z.O-Qnd
Taira, K (1999) Extrenely high and specific activitﬁh
[ 69433NA Reipepwibs.i Wi eld Sowingaua BprPgilide| Johprd Cedergren, R. (1990)

MREOTRAE- SETLP Y  THR ly Rly, s946200

5@5-7(2002) Sequence requirenments in the catalytic core
of the "10-23" DNA enzyne. J Biol Chem 277(43):

[ B4R 7 - PraorCirAt MSenblow/ DR 86k aThasbdis; R BRI LI Ahd Sil@érman, S.K.
| east one ol igonucl eotide partzynme, wherein said

(3981 Bymetuewfiprtiek soaelatienss detbied Gpmatestsr afaiente efop RNA ligase
d@o%ry{ribé?ir}/me‘?‘bgl%ﬁfco,&ci% ga&gfcy 90,1098 o Substrate arm
PO I on, an a

I'east one further oligonucl eotide

(BEERRETBAR Sk a2, GRS RE o Plin vt oA

witthi agONAC 1€ gheb ozihe BB TocNdrhi¥try. [B3(3W){ DI69arTd1an assenbl y
i nhi bitor or any conbination thereof wherein said

[ 0dRCU! QdndsVt.t Shkakis TCaRARI8, X ah@MEVAHa, Y. (2003) Amplified Nucleic
mul ti‘conponent nuclei'c acid (MNA) conplex. 2. "The
Asid tSehsing Uhiag nPrbgrenened SedaCltaving t BN Azomer ilsedmm Chem. Soc.;

i sassenbl ed | tially assenbl ed conpl ex, a
( ngg%%ﬁb}émﬂéﬁg{ a fully assenbl ed
[88‘4146}I ]yt égn?cl)rlo}/ S! ggg tJlogllcee, W@S%D l&egéneral purpose RNA cleaving DNA
enzyme. Proc Natl Acad Sci U S A. 94: 4262-4266.

[ 00442] Santoro, S.W. and Joyce, G.F. (1998) Mechanism and utility of an RNA-
cleaving DNA enzyme. Biochem. 37(38): 13330-42.

[ 00443 ] Schubert, S., Furste, J., Werk, D., Grunert, H., Zeichhardt, H., Erdmann, V.
and Kurreck, J. (2004) Gaining target access for deoxyribozymes. J Mol Biol. May
28;339(2): 355-63.

[ 004441 Schweitzer, B. and Kingsmore, S. (2001) Combining nucleic acid
amplification and detection. Current Opinion in Biotechnology, 12: 21-27.
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3. The switch of claim1l or 2 wherein said switch
conprises an MWNAI. 4. The switch of claim1l wherein

W bh@saetdyvi ty inhibitor conprises a nucl eoti dePGE4U2N0C/001517
substantially non-conpl enmentjggy to at | east one of
sai d oligonucleotides. 5. The switch of any one of

[ -4 wherekn one or f I
AT il 80808, Bl EEAL A PACLENIRG SHOSR! cevage
of RNIA i geQibs@lck aAMicdl @0 et iamadbyt heDSMbEhe doerporating imidazolyl
ol i gonucl eoti de conprise at |east two nol ecul es. 6.
arthamiggifardtiopplitiasyNuel dcifts RasaMas 5:326DwhdH et one or
more of the partzyme sensor arms, the partzynme
[ 8Qdst]r aSidveamans, S. (RO Beenkrbilgyurf ia sy toadaof you're a DNA enzyme that

i J5- Cherorpbr a5 TAEekal v nhi'bitor compr | se at
[0 GinpSiemM N 351 \GRaN oD JP O & dpoEbozyme-Based
M?)%c‘ilrf% @t@gﬁ%ﬁfNﬁﬁ@b&&ﬁm 7Y Bk upst rate arnms, the

asse cilitator oligonucleotide or the substrate

 on ti o :
A AR A BRI B oo AR i recoue
saiyndeiefodhatidmiNmlele XcidhRee3A(8312166:x720ne conponent

of said swtch is capable of being adapted so as to

[ DO9gaSEardsovel ECKE aBRadolve STeASd Eltéhf B.Bf(19978 RoDphieksédcarbon-
an input event and/or_to alter the intensity of an
cabepbendsiognation. Nature S82@O#R 56 any one of clains 1-6
wherein said activity inhibitor conprises at |east one

[ 00459 aBedshiA.Y..fRusiy.i €&t dnpeyoihln Anpdedate, (TyL. #ndi Baughton, MLA.

[ ort.er i, ubst r at e .donai. ny .:: -
AR ap PR ERAL B o YR RGP R, B i
flgbrabo¥at fealtithel fdrhRk. CIpndl Cabmgrauolsesastedone stabil i ser

arm 11. The switch of any one of clains 1-10 wherein

[ 89491825y LRRiHAONPICSMbapS TS NfladWshCl. SRIDit=S &S (B99) Extremely
nucleic acid.12. The switch of any one of clains 1-1 1
higheand; spegiffic| astizity o dNAmpayaes irotelbkavith anPhidadelphia elapmosome.

on.i ses_at .l one nanoparticle, mcroparticle, or
C@@ﬁﬁ%ﬂéﬁﬁ%ﬁkphgfé%Q. 13. Use of an MNA conplex as a
ul gr, swtch, erei Ld conpl ex, t,ransiti
PP bRt e Zob iene FOUMAGR: o Blce SR e gaiga Seauence
rdqRir8Rehts RY thE¥aMKtic bbre offtBe UBR29T DN Richyyhde. WBIo€ IOhem. 277(43):
sald i nactive conpl ex conprises a di sassenbl ed
26Upt28x, a partially assenbled conplex, or a fully
assenbl ed catalytically inactive MNA conpl ex 15. The
use of claim 14 wherein the inactive conplex conprises

an assenbly inhibitor. 16. The use of claim 14 wherein
the catalyticalTy inactive MNA conplex is an MNA.
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17. The use of claim 16 wherein said MNAI conprises an
activity inhibitor which conprises at |east one of an
W@ea0BMutoys i nhi bi tor domai n, an activator assendAU2007/001517
facilitator domain, a reportgy domain, a substrate
domai n, or any conbination thereof. 18. The use of
claim16 or 17 wherein transition to an active MNAzyne
Ceompr i ses di spl acenent fromsaid MNAI of at |east said
1act Avihslgcularhvwhich @omprisiag tak Hattyonk piigbiictiotide pritme] ¥herein said
The use of claim 18 wherein _said displacenent involves
PELZYAERPEIEISCHAlCIeEsh PAB 08 asiabdYticaqoBe PPTHIRNg SEIPE arm portion, and a

i R bitor : . ot

SFSEE 4 PP BRI, AR BB iy 9l o

tHelpeoun@uhpridisgrin dssermidpdealitator oliporiuoleotidd, arsubstrate oligonucleotide,
I nactjvation of an inhibitory function thereof. 2]. L

LA Rl %ﬂdrﬁr&'s\ssméﬁfeﬁnﬁlbetﬁremi AputoreRiBHOTy Wetspl whprgin sid

o B I . Q :
o BEPR cR ASLANALOLNMAATB IR ot
2pr oVhe switchodf elainadt whertior saihswitch sonfpriseprolisagesntiyd complex, a

exagenous .provi sion or (i) a product. qf a reacti in
PR TR TR, e thhdh Besliinel Mydvier S5Fe iiyaghoerbied
cRAFRLAY ifftide NN RGHBlexSW t Ch, wher ei n said compl ex
transitions froman active to an inactive MNA conpl ex

3i n Tespotrbeolchimd ar@pukereinsaid switah cahprises en MNAL.ai m 23
whet.el Ly | ex j me, 25 The use .
<5 TRLIHE GoLbEP £ SR, o8, ARy LA Re Dol ¥ oo

seq@eMe@bstatiall a6 -abraplewichiariosd gk b f 6fid aligaticlesMYA
conpl ex.. 26. The use_ of claim23 wherein transition to
San hasviteheofinx ensrhfl daimssl -4 sdsrsin pRe onmere a5 tiemsrizyge sensor

i ' T el ai m: . @i
o, RSN AAT bty e TRallF, Ll g 0SEEL B
substratv atigomclebtidmcanmirisbiat wast thonoi¢cntest her eof . 28. The
use of claim 23 wherein the input event is binding of

6.an Tiéwitdhosf. andneTdTeclaig 105 whleinmord omhetebNtHeRirtzyme sensor
i nhibitor is an assenbl%lpi nhibitor, 5 30, The use of
ag)sa i 2EZYRE PEsHateems nie steaibly Sclifatareliganpgleotide, the substrate

ob bR, e ARLHY Mol NSO HhprIlg K L rein
of3@I1f-cbhmplansamtayity.cl ai m any one of clains 27 -30 wherein
the activity inhibitor or assenbly

7. The switch of claim 1 or 2 wherein one or more of the partzyme sensor arms, the
partzyme substrate arms, the assembly facilitator oligonucleotide or the substrate
oligonucleotide further comprises at least one aptamer and at least one assembly inhibitor.
8. The switch of any one of claims 1-7 wherein at least one component of said switch
is capable of being adapted so as to increase or decrease the sensitivity of the complex to
an input event and/or to alter the intensity of an output signal.

9.  The switch of any one of claims 1-6 wherein said activity inhibitor comprises at
least one of an assembly facilitator domain, activity inhibitor domain, a reporter domain,

a substrate domain, or any combination thereof.
10.  The switch of any one of claims 1-9 further comprising at least one stabiliser arm.

11. The switch of any one of claims 1-10 wherein at least one component of said switch

comprises a nucleic acid.
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inhibitor is (i) provided by exogenous provision or
(ii) a product of a reaction in the o environnent of
wao bh@sidozonpl ex 33. The use of any one of cl aP@FALZ03B01517
wherein the transition resul{i® in a change in out put
signal 34. The use of any one of clains 13 32 wherein
ut event is Qu r.sldd: .
Eé% wﬁc}{ iy OnE Bf gl saf?l E‘gl%@é% hﬁe on cq %eht%ﬁgld switch

ﬁﬁ'EHe@ B&thPriseR bk 1c6Ht bva¢ fafopsrticRy tr@cﬁopdrﬁ&e rtﬁeoﬁfbneﬁw feesof.
pe or concentrati on, electric char e, rragnetl C

1@ haU@@ of amMINAgonmpdex yuq a‘p,lqgﬁlaaﬁ‘dlt@}haﬁlge@ge1pr$a1d complex transitions
ﬁ%ﬁpﬁle{ﬁa&ﬁiegga? Rl RO b ApI e B AL BB Lrerl

onen m Croenvi‘r onnen 'nati on
111 heffhé)fuse 3. cldihe 181sehaéincdaid ﬂmd&ﬁvmm@iex td'rﬁpm:sl‘earag dishszembled

ut signal is the appearanc of a s i Qusly
C%iBE #t 2 PHall Y psseiphled parmBleXofr il Wﬁ ﬂlly nactive MNA

0&5 gent, or an increase o or decrease in output
nal . 36. The use of claim 33 wherein said output
1S| gitaé uskoyfetds ldnwiexdirtiic infctivedofmpleatconprisds @ assembly inhibitor.

ubsgtrate, rein the m)dlflcalon .S ected from
Bhe %é? si?pof&% CIR |ﬂéea%adpéﬂca ty et PisRpler fs att MNAL.
1Bt @hé kst O cldif f@tvdlﬁfblﬁfsalﬁ%_lmﬂ(i SRS Qﬁ' %ﬁmt?ﬁﬁlﬁhtor which
bonds or am de bonds, or any conbination thereof. 37

cTihprises eat ddastbuad of 38 asthaiyanhibithe domaipyan sktiraddr dssembly facilitator

determ ned b uor e enc ectrosco ace
Ry Br e TRt & R Fut R B Ok BER o
181 Thé &5€©B8RMKEN 11@06@17 Hiket e ufahﬁﬁdsxes@eﬂeetwe MNAzyme comprises
spectroscopy, circular dichroism inmunoassay

dishlespraedigirepipid MRNAbREAL Yleasp aidorsivity mhl@itﬁt iogragp¥iy inhibitor
ashegtronic nethods, UV, visible light or infra red
spectroscopy, enzyrmti c met hods or any conbi nati on

hereof . 0O se. of 7 _wher
1hor aRRieF Shm b Renait AP ER RSP P epg of toavable
sEbstrtet lisdigg @ﬁldtaﬁtl’@l@y Gptabitdrf dopshis And THaRl BERar wbahthy I8cilitator
wherein the magnitude of the input event is determ ned

demaik t he quantified output signal. 40. The use of
claim 33 wherein either or both of the input event or
20 heTbetysat ofs clgimal 13aMéleenmplth¢ iigput event Thaemewalopf @nainkibitor or

erei.n t ut..signal .anplification is by a
l%cﬁﬁgonogg%gggblg Hl ‘hﬁf&f gorrpri sing two or nore
20! | gaauGkLest Icﬁ@ncmmﬂ{&élhsmanﬁlpat eh@RStes@Ife i ahé Vaskambly of a
i nhi bitor nolecule. 43. The MNAI of claim42 further

celalypealli asgvaMNazgEe. one assenbly facilitator.

22. The use of claim 13 wherein the input event comprises provision of an activator
which is (i) provided by exogenous provision or (ii) a product of a reaction in the

environment of the MINA complex.

23. Use of an MNA complex as a molecular switch, wherein said complex transitions
from an active to an inactive MNA complex in response to an input event.

24.  The use of claim 23 wherein the active complex is an MNAzyme.

25.  The use of claim 23 wherein transition to an inactive MNA complex is associated

with disassembly of an active MNA complex.

26. The use of claim 23 wherein transition to an inactive MNA complex is associated

with assembly of an inactive MNA complex.
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44. The MNAi of claim42 or 43 wherein said activity

i nhi bitor conprises at |east one of an activator
wa@s@swloys f aci | i tator domain, activity inhibi tBCT/AU2007/001517

domai n, a reporter domain, gjqubstrate domain, or any

conbi nation thereof. 45.. The MNAI of claim44 wherein

t Tt .of .th tjvit i nhj bitor. d in,.th .
2Fer ot o VEaBEi by s B Ra lioR T AR b o gptivation
ofiIRh{biBHPhOERH Beken di stinct domains of the activity

i nhi bitor. 46. The I\/NA| of_ cl _ai _m44 or 4_5 wher ei n at
2% €a%fe ﬁé@%f%iaixrn%l v@‘fe%éiﬂ Iﬂfe?'i{l}glﬂ I%b&gtié)ﬁmgfﬁgﬁﬂg Bn ifHiSitor.

activator asse acl tor omal n the r eporter

ongj n_ar I . j . | l e
28 pon st A R JRibe! A e RPN 2

ergin t substrate co I ses. at | east. one of an. . . ...
e P fisiol LS v e i RABTRT i dhar R DLRTRTT o vty inhibitor
dbmkinbi tor domain, a reporter domain, or any
conmbi nation thereof. 48. The MNAI of any one of clains

5. p ity Lo b : )
P LA ISR AT,
385 2 8w Bhe phhReB 7 RE R PR AR) bfbior or assembly
irhstsiemial Vi) fovided 8y eixogehods providn ob@ii) ZhpeoddNAiof af reaction in the
cl.aim49 wherein the target is a nucleic acid sel ected
eRyirpRmeREoline YN SA%PYEK ng of DNA, nethyl ated DNA
al kyl ated DNA, RNA, nethyl ated RNA, m croRNA, si RNA, .
33h RN ugq:gmgnyrmmpf 8 ,-B%tvmqp@m éhq:qmsﬁmrbresa]ﬁdm a change in
o%@iﬂr@i QRNA, ot her non-codi ng RNAs, ribosonmal RNA,

rivatives thereof, anplicons, or any conbi nation
34.heTholise bl any bge dMNElaingf 13-B2Aiwhefiddn alie #putvbesntiinselected from the
| east one, conponent of the i further conprises ari11 .
SERYP LRBIPTISPE CRANGONA toRBFAULS: P15 RORGRPRTEY ARfIGSrpRediypH, divalent
AR BfesdlRE CorChisgRiRu QJL/}%OH dEn CRIPORE S tMO @h&igR, @lagnetic charge,

east a first oligonucl eotide conponent and a second

ploysiapd macipetdtiod end changa ém cormeptratapadl an MINA oF inaiskteridoyaponent
in the gre nce of at |egst one I\/[[\)IA §om&l}ex 5 activity

OF GHTRCERT O AR A RPIEHER B Y COPOIEAeR %t and sai d

35eCcond usd b enus! BOWhEEINCRERAREIY Hi GAPR diSil 3s FDEiedtabce of a
armportion, a catalytic core portion, and a sensor

signshpyeviensn absphie ithei disappeianss| of 2ok gnabbrayioushyepresans @i an increase
armportion of .said first and second ol i gonucl eoti de
o{:%er%%ﬁee} %ut%@tmg%gf'sensor arnms, the substrate arm

e first .and.se d ol cl eot

ortjon of.th 0 igon id . .
3B ombBh s T v O AT PTY Henl SR QeI gpgdification of
a GAbRra) ' Whe@8inQhe modification is selected from the group comprising cleavage,
ligation, porphyrin metallation, formation of carbon-carbon bonds, ester bonds or amide

bonds, or any combination thereof.

37. The use of claim 33 wherein the output signal is determined by fluorescence
spectroscopy, surface plasmon resonance, mass spectroscopy, NMR, electron spin
resonance, polarization fluorescence spectroscopy, circular dichroism, immunoassay,
chromatography, radiometry, photometry, scintigraphy, electronic methods, UV, visible

light or infra red spectroscopy, enzymatic methods or any combination thereof.

38. The use of claim 37 wherein the determination is performed in a manner permitting

the output signal to be quantified.
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io the first and second ol i gonucl eoti de conponents
formthe non-functional catalytic core; and wherein

W p@s/oswbs - assenbly at | east one sensor arm i NPEY/ATL®7/001517
with said activity inhibitorjgnd said first and second
ol i gonucl eoti de conponents are naintained in proximty

or SSOCI tion, of the|r res tive .catalytic, co .
Bor ToASe PEUARE 36 atiseiin tae MambG ALARERPUY Siefs i fegmined from
t ua{l{hﬁed\g\!ﬁpm@ psition of claim52 further
%%%pr|3|ng at gggst one assenbly facilitator. 54. The

g‘é QIR din ﬁﬂer&h%’tﬁér%% bREST %J‘mﬁﬁ’t‘ HeRCod tHé bittput signal are

|nh| Itor conprises at |east one of an activator
appdfndl y facilitator dommin, activity |nh|b|tor

omgin, a er. 20 domain, a substr
§oy i o B S te SRR RS BT ey cascade.
40! aiAm KN AR twe @1‘5ho&%h@cfnu%ﬁ@tld’&bd)ﬂipéﬂents and at least one
I nhi bitor domain, the activator assenbly facilitator
ad@nannhmnwunhEMﬂeporter domai n are | ocated on distinct
domai ns of the activity inhibitor. 56. The M\AI
46 onfihs MN Anofoflaind 49 fuxthdr comphisingtae teestronasdeaddy facilidator.
the activity 25 inhibitor domain, the activator
43s s anbNNAD6T tlainati lor d8 Kticreimbad fahtéwtyelphrbﬁtef colprses at least one
are linked by a |abile |inker or. a cleav

Of Bl 3¢ VA0 asssmblmf%@hm dogsiify @é‘ilY1¥YdHh‘8¥t°rc$%PﬁP5?feP°ftef domain, a
Sh L mﬁaﬂ? oRGhY Yrhbink VN RLbGE s a substrate. S8

|t|on 0 alm 52 wherein the act|V|ty
4§GE lat éll I0 c a1r§e4210\%h%}%%| a?tﬁéﬁrsg ?Vtvcg %g { {%’glsv ty lﬁlélb%}f’f domain, the
aGidvaort ﬂyéerﬁblynﬁﬁlﬁta'ﬁ& @d)mgﬁ rund| Botreptetet alopnine ks 1&ted Thre distinct
IVNAI conpOS|t|on of claim52 wherein at | east one
d@%ﬁ’@ﬁ’éf’hea@ vigHehibiepl ex contains at | east one apt aner
ortion thereof wherein said aptanmer. or portio

%he?FégMHAn dEclain tandS sdicecin etbllepst dyve 1o heyp@ipty inhibitor domain,
t]ﬁeoémlda or g%eﬂll’é%l facﬁltﬁ&l gér}’l?.lﬁ "84 %@Isegogéry&&]q{u?itagé fiiked by a labile

lﬁk@hﬁ%&avﬂimgjbstrﬂetl bodi es, netabolites, pathogens,
t oxi ns, contam nants, poisons smal | nol ecul es,

400! B NENATBE Ay drRST.cldilb ab-4%alicein Mid QIBStrAE cdMprises at least one
derivatives, portions or conbinations thereof. 60. A

orﬁeqnhmilvmw asprmntdptfecilitagny &amain, aw ety mhibiten demajp, a reporter
iusl1 %“%%%ul ﬁ%@QSfCOHDTISIng a first MNAzyne, an

PP present in a substantially

| nhl Qﬁ%‘&%& é% gh{f] 3%%:0 gg]fuﬁ% %%%%nﬁ@ gcgt}vdtyf in%ﬂlsl‘)%tor comprises a

A sk Reri2E QibsEitially ﬁb@@@@pﬂeﬁmﬁfaﬁa@t at 183€6:83 6 S Bvo or more
activity inhibitor is both
oligonucleotide components.

49. The MNAI of claim 43 wherein the assembly facilitator is a target.

50. The MNAI of claim 49 wherein the target is a nucleic acid selected from the group
consisting of DNA, methylated DNA, alkylated DNA, RNA, methylated RNA,
microRNA, siRNA, shRNA, tRNA, mRNA, snoRNA, stRNA, smRNA, pre- and pri-
microRNA, other non-coding RNAs, ribosomal RNA, derivatives thereof, amplicons, or

any combination thereof.

51. The MNAI of claim 42 or 43 wherein at least one component of the MNAI further

comprises an aptamer.
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an activity inhibitor and a potential substrate; and
wherei n associ ation of said assenbly facilitator with
wearospyes for said first MNAzynme under condi t PORAU2007/001517
permtting catalytic activityzof said first MNAzynme
facilitates the catalytic activity of said first
MNAzyne t hereby providing nodification of said
activity inhibitor to rel ease an activator assenbly
facilitator domain and .an activityinhibitor d Ln of
ko A MBS TS OTBFORE AT IepRbowY 4t Baro ieopadeande omponents
whELH %@?eé@' 8 dsf QEbGRlcRoRHE SSCmpoRBst WAET£1BciAl dligonucleotide
rel eased activator assenbly facilitator donain
cdraminent atespads efistlfassbmblysiactbe @réghitceyieatf leastnone MINA complex

LSETRRER, ot SN SRt 58, TS SAE ot
cd;jrﬁ‘imrf%htts% Bisé 8 sEBBtel difnt ﬁtﬁﬁorﬁ(htd'a‘t’dg%tlyo ¢d?8ipBHioA! and a sensor arm
y

omai ns and further activator asse facilitator
pattioai wherendpanheslfassersbliyd theesavaereanyr pottipasof spid Hist and second

detectabl e effect nd; reinsaid f r._acti
oS BRI Sornofle ot M niiOFaTH R Par® Mo offhe it and
seR6lgd bli gmatlesetedvehpihiday iR 9s bitetrele s, oMd ehen@tdlytid dveé portion of
said catalytically active second MNAzynes t hereb N
the st andngpeend ehganueleptider sommonents dem echaingionst cqtplgtic core;
arRY; esence of said assenbly facilitator. 61. The nethod
of claim®60 wherein the activity inhibitor is a
PS5, b Pt RELARY o B s sl B Oy Shiof LAl ety
inhiWoPi 4nar sai8 afifdt fand SiecOMPDYigBmMectide Ceong@Bits MMA maintained in
conpl ex conponents is attached to an insol uble
ProgImIbY o5 3ssorigBomef HBeir gespasiveorEalytic org pRrts gp form a non-

ﬁ%ﬁgﬁ [ nore of said activity inhibitor, said
|réslfdﬁﬁﬁ\tl%§}§?rg&g'r said second MNA conpl ex conponents is

r [ lution...64. . The of anv.one_ pf '
sto B SR BRt G or iy P R tor AR afdos Bnbusscmbiy

fa-Bagbr.one of an assenbly facilitator domain, activity
i nhi bitor domain, a reporter donmain, a substrate

SAOMBERNVIQA] BEMpSRTHRN HRE1LEAN 52 h@ﬁe@&ﬁ-saﬁf’a@tﬁh? imibhed c@hprises at
any one of clainms 60-64 wherein the activity inhibitor
lea% ippe i0f @8 agtivitar asseatble fagiitaiorn/damn.cackuidy: e hetitor Wame), g reporter
%nhibitor by said

s seth b aereatl wbidoycan
RRR, M AL pod RS RB o s ot e

SBEE aHSIEAER S5 RSl ST s v
dsistigcthablbeveld R6dmblp tatifet 86nbv bl YRS RPERACRMain are located on

distinct domains of the activity inhibitor.

56. The MNAI composition of claim 54 or 55 wherein at least two of the activity
inhibitor domain, the activator assembly facilitator domain and the reporter domain are

linked by a labile linker or a cleavable substrate.
57. The MNAI composition of claim 52 wherein the activity inhibitor is a substrate.

58.. The MNAI composition of claim 52 wherein the activity inhibitor comprises a
nucleotide sequence substantially non-complementary to at least one of said two or more

oligonucleotide components.
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spectroscopy, surface plasnon resonance, mass
spectroscopy, NWVR, electron spin resonance,

w@oedloaniwas i on fl uorescence spectroscopy, CirCUuP@r/AU2007/001517

di chroi sm i nmmunoassay, chromgtography, radionetry,
photonetry, scintigraphy, electronic nethods, UV,

i si-pl Lght i.nf d t t
et RO iy HostiB i e LGRS &8 eaf (B PRbfpngpt of the
cEhlieRcOftaial abRadtioas aptanich or platies thakdo€ whbiede baidl aptamer or portion

measured and the nmagnitude of said neasurenment 1Is . .
therrdif chindsve lgang heel fony thyr SENPasHBRRING faglelq eeiflyr proteins,

) d .. i i a y . . .
<R RS RC op S Ol "B 5a? SRR Vg, amivosis
mekEdbRich paktegbmy, Gedind, SoRtamiteing| poisarisdsmal amlleuids) potyibs, metal
.group conprising DNA nethylated DNA, al kyl at dF&NA’
oyt PAIOBY ORI, deriy ati RNpRItIQNS RKIBOMRIRAHRDS thez .

MRNA, snoRNA, sfRNA, snRNA, pre- and pri-m croRNA,
66t har methed civdithy driestion rafhas espambiNcilifalor wigiigy assignal cascade

t hereof , (N or, C Lpati 70, .
oGABL it S0yl AE SRR ARV IERSY ip R soscmity
cagifHeNBNinactbie fohe (MNAL), MNAZE @anibitor cigabls el beidg modified by
MNAconpl ex further conprises an aptamer and wherei

v . \ en. .
sajgh ifigst MNASmp topToyids 7 drteatable efdich avheasn saidacliyigapiibitor is both
Leh bingds  t [ t . The nmet hod of claim
a%étmé(?@?ﬁﬁ%é%aﬁ’?ge&ﬁ% Sglgﬁ%a'rtel’éé% protein, polypeptide,
peptide. or nucl.eic acid, gl el ns, .4 1.pj .
P BPEPORsraih fos "4 ooty BRI vich, BBes for said fis
MNIAgyme afideb edh@siondiieahnling @atalypiat Bapstys oftgl,alid st MNAzyme
cont ani_nants, . poi.sons, entire organi sns, small .
fadlitaign fhesatapicyariiyidy ohwidfirst §RNAZRR thereby previdiggmagelification of
\/ - .| , 1.Qn Lo
sl AR CRERLL B, RS e pQlaf RS ORby i RGF onfin and an
aftadiyirihitatos oinsinaofSsait heivity idhibitporand | veetréio saidhielhseaprosides said
as q@ igﬁgﬁ gvent. 73. The nethod of claim60 wherein
detretable sHRHI 30dof catal ytical ly active MNAzymes is
regul ated by an input event sel ected from

- > H%ge. roup
ConBhPEigLIFIERE 1o H erEETEbIY e higlr (oBCRREIAR FFmbLY of &
st ROSALRIEBm o%h‘xgoﬁéﬁf@hﬁé&id A QpELSARCce or

sence, type or concentration, electric charge,

magpet lelr%acfal gﬁgcg?ctiglﬁy mﬁh s&%ﬂg m&wg gﬂn%ﬁie% ré?ﬁgar%tlbﬂy inhibitor

concen of no onen

t€ ostpazB efthaf adtivizy mhkibhendomainsrand ,fuklier saeyivatoniasseathly facilitator
thereof. 74. A nethod of detecting a targFt using a

demapaced whseisnd tdeage provaiss ﬁa@%gﬂ%@blgﬁ Tp¢li #8dat i ng
MNAzyme fornmed in the presence of said target; a first
Mmm sidrdierthen achator assembly fasilitetqsrdngnains Eicilgafe rssembly o

ailcﬂ{igrilﬁtsie&%d W&%bs %r%@dﬂrgéflﬁﬁglﬁl%@ﬂ? cgtﬁgl{f@a(ﬁy active second
MNAzymes thereby providing further detectable effect indicative of the presence of said

assembly facilitator.

61. The method of claim 60 wherein the activity inhibitor is a reporter-inhibitor-

facilitator.

62. The method of claim 60 or 61 wherein one or more of said activity inhibitor, said
first MNAzyme or said second MNA complex components is attached to an insoluble

support.
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in the presence of a product of said first MAzyne
wherein said nmethod conprises the steps of; (i)
woreasfyiony a first substrate with said initiatPCIAU2007/001517
MNAzyme to generate a first gssenbly facilitator; (ii)
assenbling said first MNAzyne with said first assenbly

facilitator; (iii) nodjf |ng i tional substr
63 ¢ o dneihed b enKlgns yiteclt @?15? ohercin Giiaes FOR L Seid activity
L f @G £ il @%&%‘MNRQ 16 39 bh&ﬁ@l fir
IWWE Wlit?lﬁ Saltg%}g%edlot |Sonal assenbl yC(fﬁlgft):l [ tg{p ls ce in
sotodorf.yi ng said first substrate with said additi onal
MNAzyme to generate said first assenbly facilitator;
64 Vi Theaseaidd oMey vae df tiaimd 60MBRsheRiniiehacsiaity ifhitisdr comprises at

assenbly facilitator rel eased fron1(v% thereby form ng
least et an; aseanitdn faciietar domaingachivaly dnhibidor dpman, a reporter domain,

agg%tlfa{ec a(fﬁ] o@%f&oﬁﬁﬂ%&o&ﬁﬁ@re@f said fi rst or said

Ional Su rat es uces a detectable effect

nt Eg%tn% hogIOf ! h_e))EQ \ﬂ’? ].%g 68]‘645\%6(%615%%9?%[1V1 ‘E’mhlgggr comprises a

2R et her
dttettable @foisteiadd aadfijehd:lﬁﬂai/he@ﬁﬁ apbi moﬂﬂ‘maﬂum @ﬁs@deaoaKzﬁy inhibitor by
activat or assenb facilitators. The

S it PB saMeePH) SAYAZYTR.o4 %Ws@bka%féecr éar%\ﬁd%icbmat% detectable
n{qfﬂé%yﬁ’éﬁ?gfe m%ﬁ&ﬁé&eiswﬁ MNAzyne. 77. The nethod of

sald anplification cascade is a
% g ?{Iﬂﬁo{gj%ﬁ (aal é S 81:::] Zr? &gdtgeg?c?abtle Q&ecrtngén Hé;{g%teé b?/lfﬁlon%scence
spetfofiop9r shifices @1admaﬂ dﬂebd;rﬂﬁ@é MB&Z)ﬂﬁmtrog&py,Tﬁrﬁ\/Im%tdl&dron spin
of claim74 wherein said fi rst and/or said additi onal
TIR? e DO uogeﬂu@rmep@ﬁ SRSAFOSCORMI EHCWal gipbrolsm, immunoassay,

n
CERLBFHA, R Gub Gl BSENRS: Dol BTV, sl
lightssrenfia s s{je(ftrolsertpyamd/ymatis aiethods df driyaroalbiddién yineeof.
conprises two partzynmes whi ch becone catal ytically
6aCt THE mdthddef §hias 6M0R 68f widreineBis tdeﬁe\t@blasﬁ“&ﬁbisymeasured and the
facilitator conponents, 81. The nethod of claim7
mggeitederpisaidangasiementris fskicatie af haapantinaf aﬂ\N#&f?h}é( facilitator.
conpri ses two tzymes whi ch becone catal ytically
68.ct Themethodrpd Cgﬂe é6 mdherain thetassembly facilitator is'a target.

" 69. The method of claim 68 wherein the target is a nucleic acid selected from the group

comprising DNA, methylated DNA, alkylated DNA, RNA, methylated RNA, microRNA,
siRNA, shRNA, tRNA, mRNA, snoRNA, stRNA, smRNA, pre- and pri-microRNA, other
non-coding RNAs, ribosomal RNA, derivatives thereof, amplicons, or any combination

thereof.

70. The method of claim 60 wherein at least one of the components of the first
MNAzyme and/or the second MNAcomplex further comprises an aptamer and wherein

said method provides for the detection of a ligand which binds to said aptamer.

71.  The method of claim 70 wherein said ligand comprises protein, polypeptide, peptide
or nucleic acid, glycoproteins, lipids, lipoproteins, cells, viruses, bacteria, archaea, fungi,
antibodies, metabolites, pathogens, toxins, contaminants, poisons, entire organisms, small
molecules, polymers, metal ions, metal salts, prions or any derivative, portion or

combination thereof.



10

15

20

25

30

nore assenbly facilitator conponents. 82. The nethod
of claim74 wherein said target is an assenbly

w0 amBl4t093 or nol ecul e to be detected, identifipdl/ap2007/001517
quantitated. 83. The nethod pfs clai m 74 wherein said
target conprises a nucleic acid. 84. The nethod of

l aj m 83 rein_ said puclei.c acid is,sel gcted fr.om .
7Eha B GGG | AR BNATIFEEN et A, BEPRYPRUSGE Synthetic
o@%ﬁuc%e Which¥k@hedn evEhe" ORNA, si RNA,  ShRNA,

tRNA, nRNA, snoRNA, st RNA, snRNA, pre- and

ri : - . .
75 0% LA A1 0ol Aaor cSABRSAIPL Py
rdghéneioby ainpul keenteselrotdd dfone ke groBel comprising chinegesiouemperature,

of said nucleic acid is lected fromthe grou

sglb ﬁﬁmegrrﬁfgolwﬁmﬁeftr@,g%@fﬁa ivglgnt ﬁ%}w&npreamg%?f abjenps | type or
jon? ] i iaIhR38! pRfsiADN I AERNMIAL bR change i

C{)I#g?tg%pn’ ggc%hgﬂarrr%%{h% g%lécclﬁghi%n’w S\l/vher oin at least . ange

camenivdtiopai of MAzZYRE4 four trhedulatempedniponealt ¢reasumpment of  the

aptaner. 87. The net.ho .ofhcl im86 wherein said

iSO ERAONBIEA ST 81 SORIBAGRADS P dand. 88, The nethod of

76! QAN BfhodMae Helebtiforh thrhdt ARG d SasSRleeFhedinf §:0dcdsA8e comprises an
_group conprising proterns, polypeptides, peptides, )
imtietingi MNdwiyds, fogngd bpthetressance 9fi sgiditargetsi paptt d¥Aggme formed in
cells, vifpuse bact er i r ungi 1.4; [ '
ticiratary pEE BREeRECRRL Lyl MRAGun A hacifdiat RCAZRme formed

irethel préseftc0aMd prodluctsefidald st BN BEne whbngitesaid niveiodl comprises the
ions, netal salts, prions or any derivatives, portions
sigps @lonbi nat i ons t hereof. 89. The nethod of any of

cl ai - ' : j

Nz et 0 ACHE! it 308 ATRERIRIAN AR Bderat o firt
I nSolasdehblsfapihivatéor;or free in solution.90. The net hod

of claim 74 wherejp sajd substrate ar substrates.

conpiit '%?fﬂﬁb]d%ﬁi @(’:‘i g’b“‘lt M%?W%W@ﬁ%d_ T geS% bf}aﬁﬁ‘rt?t%n,

and (W&%ﬁﬁgﬂg% LRk Jrla € &lHsR ke Ofitrs 84ifl HYDBINASBndYo Bénerate an

| east Oone of said MNAzynes, a detectable effect is
provi deaddijorehasseniblydfaeifitatas; porti on. 91. The net hod of

| ai m 90 wher ol n_sai d ffect is.defected b
o | BlesBAEE: "ML ARl Sy AL AR Desembiy

pl asnmonfacgR@eance, mass spectroscopy, NVR, el ectron
spin resonance, polarization_ flugrescence

spec{Yoswapyins spdupiaubgranwih s aiiiandddBidyzyme to generate said
P o g BBy RERL ., Bht o (v, et nc o aghy
spec(vipssenpling ey st MNreyhedsitio said i stcasdmbigtfachtator released
t her eof from (v) thereby forming an amplification cascade; and
wherein said modification of at least one of said first or said additional substrates
produces a detectable effect indicative of the presence of said target.
75. The method of claim 74 wherein either or both of said first or said additional
assembly facilitators are activator assembly facilitators.
76. The method of claim 74 wherein said first substrate is an activity inhibitor of said
first MNAzyme.
77. The method of claim 74 wherein said amplification cascade is a feedback

amplification cascade.
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92. The nethod of claim90 or 9 1 wherein said

detectabl e effect is neasured, wherein the nagnitude
w@boogak@Isreasur enent i s indicative of the quane¢CT/yuafo7/801517

target. 93. A nethod for detjgeting a target using a

signal anplification cascade, said signal

ificatiop .cascade conpri Si [z s fo f .
78 e e PP EBe TR B R TR AR bl ibior
saM\NRF fidhal RINPNARWTE | i gase, a second substrate, an
addi tional partzyme and an assenbly facilitator for_an

7%ddThe omshodvnidelpite hovhereinduid fissiaandiibipid gdditiong); YINAzyme

net had. co (. Si o] j L '
QAR 5L A St bl LALIBTt et o
ashdglyTecilifatorhe presence of a target nolecule to be
detected (ii) cleaving said first substrat iLth saj
8G.i r’She matbadnel chigeffeMdescin id fatti a0l/est S%{f @%@@gal Mazyme
| . .
o Chbid VRSB o BRI En )ty entatan o
askérgblyefadititator eadporgentsi gat ed partzyne for said

S oM HaPt Hs74 O eaciS cih dron i esas) 24UB]| JvAzyme
co‘gﬁlﬁrﬁe@twl) ?gﬁ%ynﬁ's‘ewlﬁf:h $8ldne LARAYAGRYPIAHS & Bie fr¥dence of three or

eavi ng [ rst substrate with said second MNAzyne
mbre gyesmeblytfzilitatot benpewintd. pl urality of cl eavage

roducts; (vi.),ftorying furth sai d _seco NINAZ
8233 s'glﬁ%{n)‘?ﬂ\?}lﬂﬁ C}fllmlga‘gﬁer gﬂgagf{aggfﬁf aling %n?lys 5?16%?& B¥lecule to
bdddtecibd, idenffieCbepiagatedr oduct s wherein assenbly of

further said second MNAzyne thereby forns an

82MPhid fnedbil QPcIGAS FRHRereR Ml d lafit oy FULAkic @BidOf
further said plurality of cleavage products wherein at

e f LC: t [ Li:Y sof V.
sy e Ay, 3 Lflind 43 REECHL LA ML, YR sol R B9 the grow
copprising DN, ng:tisditel DY, taikyeéd DNAZ RIA win¢thylated RNA, microRNA,
.addi tj onal rtz an i.th id |ljgated rtzyme
S RS BN A 2o B PRS2 B NRoRN A, ot
ndfREdiyd Ry SakHoauth HeN kel sds @ERoMahlplisédsd or any combination
addi t1onal MNAzZyne resulting in a detectable effect
theredi.cat i ve of the presence of said target. 94. The
met hod of claim 93 wherein said anplification cascade
83.s Hhd method ok clainpB4 fibezein the soase afsaid ﬁﬁclgiit'heidrteseyicxdect)ﬁom the
e e yiheic Thitniatan, Wah, Ssthal, piadl i 3al bhdlerial, viral,

archael or any combination thereof.

86. The method of claim 74 wherein at least one of said MNAzymes further comprises

at least one aptamer.
87. The method of claim 86 wherein said aptamer binds at least one ligand.

88. The method of claim 87 wherein said ligand is selected from the group comprising
proteins, polypeptides, peptides, nucleic acids, glycoproteins, lipids, lipoproteins, cells,
viruses, bacteria, archaea, fungi, antibodies, metabolites, pathogens, toxins, contaminants,
poisons, entire organisms, small molecules, polymers, metal ions, metal salts, prions or

any derivatives, portions or combinations thereof.

89. The method of any of claims 74-88 wherein at least one component of said

MNAzymes or said substrates is attached to an insoluble support or free in solution.
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substrate has a 2',3 -cyclic phosphate at its 3

termnus. 96. The nethod of claim93 wherein at | east
wWon®s05003hi d cl eavage products i s an acti vat orPEEaBE2M0I/PO1517

facilitator. 97. The nethod pfg cl ai m 93 wherein said

target is a nDIecuIe to be detected, identified, or

S‘bl ! a&} r?fg Czag it hoglg gﬂagflg&] S?J%st\f\ge chongmsé% a detectable

p@ftﬂ)lnnanaSa \qﬁ@fcﬁéﬂ’lpcﬁrﬁbﬁj aﬁhd&bl%réin bl malifektios tefdafdr ektrate by at
t he group conpri sing met hyl at ed, DNA, al kyl at ed

lepironemifjsaid MNAgYEes @ dmwabhmeéﬂe@mmovgieﬁm saigiRigatable portion.
t RNA, nRNA, snoRNA, stRNA, snRNA, pre- and
9pr i The oretiRRAS chitel0 wibmeio saidigte ,effechis sioteated bew least one of
derivatives there .cons, Qr_ any conbi
RS TGOS NG i fiCR DASRT 58N cPeRn Wil ticopy, NMR,
cRolbiE &pRf r&RNEhdRY Polirgattl HubfeseRlbe Ghetrdsteyy, t difuli Odiphroism,
conpri si ng synthetlc manmal i an, human, aninmal, plant
lmmmgaassam achomaipgrantiys aradlfan@ﬁaelphetorrmﬁy c enipligraptyon electronic
go 1 T h 0 t %-1‘;(%
ne ’f tUs\z/af gﬁlbé? p ; h?‘%r o?a fge ﬁé‘{ﬁ] weﬁ}%@%{c@d n%| rer OF Ay
csmbﬁ&ﬁ@i&mmﬁald partzynes for a second MNAzyne, said
DNAzyne |igase, said second substrate, said additional

opar ey ARithcic fL1aaSe0TEt Y1 leleld daad Bétedible dffe@d6linidagitéd, wherein
MNAzyrme and said additional substrate further

t@dﬁml@ég obgaid mgsturenent gndisetive of g quEhbty el eHggetof
claim 101 wherein said aptamer binds at |east one
9Bi ganuhethv@For Thtecting h datgafustigad mgha2ampléffaation sadcdde, said signal

alaaﬁﬁg%w'pf@%% SouBp i PiforEPcion e BB YR/PapPoRe i stbstate

phiitBintks. fof & @&:léh@MNR%{)m@QJ DNAZzYhE g8, a Raoh@ shbstrate, an additional
ar chaea, fungi, anti i es, nmetabolites, pat hogens

PR and @At @mmldﬁt fcifitstasofes , anerdditienab NAZwme  andngyl pdditional
SI%DSE'S% L8 meP LYY gﬁmngﬁ}e?flollév?i'ﬂg’stce tal salts, prions

r any erivative I'ons” 0 nblnatlons t her eof .

sl paPTIyResyg er ey B9t 6T MVAzyme i the

SUbStraﬁr@sen&@d)ﬁaﬁ?éeﬁﬁﬁél&ﬂeft@be@eté&é‘cpnd MNAzyne, said
DNAzyme 5 |igase, said second substrate, said

gﬂ hLi Qﬂ@ﬂw% { ZH¥Bsubeidtd wAB S NIRQIA/eab Qbndr@E aPlurality of
di tional ynme and sai d additional Substrate

f ur t hercleayage prodectait | east one nanoparticl e,

m croparticle, or conbination thereof. 105. The net hod

of(iid) ailigafidg whédaeti enesali widatledvegs prazinetsofitis aaid second substrate by

partzymes for a first MAz ldflrst subst r at .
sai d pafi YBF 132285 Ao SNk | HBteds RPN ghsald. additional
MNAzyme;

(iv)  forming said second MNAzyme from said partzymes for a second MNAzyme

by assembly with at least one of said cleavage products;

(v) cleaving said first substrate with said second MNAzyme to generate further

said plurality of cleavage products;

(vi)  forming further said second MNAzyme by assembly with at least one of said
further said plurality of cleavage products wherein assembly of further said
second MNAzyme thereby forms an amplification cascade resulting in

accumulation of further said plurality of cleavage products wherein at least
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o ligase, said second substrate, said additiona
partzyne, said assenbly facilitator for an additional
wormzpmeoand sai d additional substrate is attarptiEdUL®7/001517
an insoluble support or is flrge in solution. 106. The
met hod of claim93 wherein at | east one of said
substrates_.ca se a d te ortion a
quench&fe 86 F?lgg{\“h‘?méﬁdeﬁ’ Hrﬂiliy ?1} ﬁiﬁ%’ gy &’5&4‘18{% 38% a4 ffibstrate for
substr akia Ty s@hdli yme a detectable effect is
provided by said etectable portion. 107. The nethod
6| ai e

Vl t Iﬁge?gg?g one a?fm%o uor esce’%géea}g%esca{&{r %gcg&c}%lil/a? pgﬁgﬁﬁé 3fld with
pI as noraid digated p ez yng szedpe with asid apsembiMVAcilgdtect r on
spi n resonance, polarization fluorescence

SpEiE) I ascRRihg id sddiBénallisehrueieSwith satuA0RISEAYVMNAzyme resulting
chr omat ogr aphy, radi onetry, photonetry, scintigraphy,
el ect r &hf detociple e mwtlv\f; |0§ thsireesenesiaf said tasgetl o r ed
spectroscopy, enzymatic methods or any conbination
94. heFlenfmeth@B of THaimre3h ocherdin cdaid enpdifippieaneicascadee is a feedback
‘Wg‘ aiabl e fect i s measured and wherein the
&%ilﬂﬁem%? sai d measurenent is indicative of the

Silua'[\ﬁd ettt radigint 98 Oftiercid0Rid Aedwilgt pastiiet ligae®witi B@ second
Iurallty of MNA conpl exes wherein said full adder s

S‘@é‘ﬁ%ﬁ? haes2g}’ g}ypllcpﬁwpw@ aldiiterEERSAs of three inputs
od O BENGe o% {)P Hlairl? %%S\N%]ﬁ%n{: Qf;géagta%ﬁé) B% s2id El%agy#)%'&ﬁts is an
i na ut put,

Wher'ei 0t our possi bl'e co Ions are no
aoalvﬁﬂorsisembtya’amhtaa)rsecond output, or both the first and
second output. 110. The full adder of claim 109

9MNETIR] Methbe oPEIRHE DT hefeim Said iRkt $s PHRMEARI0 BO detetied identified,
111. The full adder of claim 109 wherein in response

onqyagtifptednd exact|y one input, said O full adder
generates a first output.112. The full adder of claim
981 09T hshmethpd of ¢laineSpwhersin saidtaygeheninpnisss & hycleigacidnput s,
said full adder generates a second output. 113. The
99.ul Theadabérododf clami rHi81GBensires@d muckria esijonselecdt iomethe group

et Dy oo S EREL aHEREETDRR AN A S GRRRA R G ioror,

siREBShRNA  BINANBRNIDUHSRNA, ARAEL QaIF0DA Sprevaitpri- 1%110"}0RNA other

The ful |l adder of cl’aim 109 wher'ein at |east one of
naqrheoding B, ribownthé ROGA adirivativesrihersef, anpdicenns; gbpey combination
effgct determined by at |east one of fluorescence
't roscopy, surface plasnon resonance nass

1GEPER] SERPE YT bt ve Sein B8 saBer oL ERRRIGE eiisgetected from the

g1l RoRIpsilhng | STHUBRA SRAYmaka, HiPHaQ I EARAY, plﬁrﬁdﬁﬁ@ﬁt lb¥cterial, viral,
phot ometry, Scintigraphy, electronic nethods, w,

arghasi bt anyl Qogflrhlna@pn thefrecd. r ed

101. The method of claim 93 wherein at least one of said partzymes for a first
MNAzyme, said first substrate, said partzymes for a second MNAzyme, said DNAzyme
ligase, said second substrate, said additional partzyme, said assembly facilitator for an

additional MNAzyme and said additional substrate further comprises at least one aptamer.
102. The method of claim 101 wherein said aptamer binds at least one ligand.

103. The method of claim 102 wherein said ligand is selected from the group comprising
proteins, polypeptides, peptides, nucleic acids, glycoproteins, lipids, lipoproteins, cells,

viruses, bacteria, archaea, fungi, antibodies, metabolites, pathogens, toxins, contaminants,
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spectroscopy, enzymatic methods or any conbination
thereof. 116. The full adder of claim 109 in which one

wW@BooBl@0p3 r st or second outputs acts as an i npeCT/AG2007/001517
anot her full adder. 120

poisons, entire organisms, small molecules, polymers, metal ions, metal salts, prions or

any derivatives, portions or combinations thereof.

104. The method of claim 93 wherein at least one of said partzymes for a first
MNAzyme, said first substrate, said partzymes for a second MNAzyme, said DNAzyme
ligase, said second substrate, said additional partzyme, said assembly facilitator for an
additional MNAzyme and said additional substrate further comprises at least one

nanoparticle, microparticle, or combination thereof.

105. The method of claim 93 wherein said at least one of said partzymes for a first
MNAzyme, said first substrate, said partzymes for a second MNAzyme, said DNAzyme
ligase, said second substrate, said additional partzyme, said assembly facilitator for an
additional MNAzyme and said additional substrate is attached to an insoluble support or

is free in solution.

106. The method of claim 93 wherein at least one of said substrates comprise a
detectable portion and a quencher portion, wherein upon modification of said substrate by

said MNAzyme a detectable effect is provided by said detectable portion.

107. The method of claim 93 wherein said detectable effect is detected by at least one of
fluorescence spectroscopy, surface plasmon resonance, mass spectroscopy, NMR,
electron spin resonance, polarization fluorescence spectroscopy, circular dichroism,
immunoassay, chromatography, radiometry, photometry, scintigraphy, electronic
methods, UV, visible light or infra red spectroscopy, enzymatic methods or any

combination thereof.

108. The method of claim 93 wherein the detectable effect is measured and wherein the

magnitude of said measurement is indicative of the quantity of said target.

109. A full adder comprising a plurality of MNA complexes wherein said full adder
comprises eight possible combinations of three inputs to generate four possible
combinations of two outputs, wherein the four possible combinations are no output, a first

output, a second output, or both the first and second output.

110. The full adder of claim 109 wherein the presence of no inputs produces no outputs.

111. The full adder of claim 109 wherein in response to any and exactly one input, said

full adder generates a first output.
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112. The full adder of claim 109 wherein in response to any and exactly two inputs, said
full adder generates a second output.

113. The full adder of claim 109 wherein in response to three inputs, said full adder
generates a first and second output.

114. The full adder of claim 109 wherein at least one of the inputs is a detectable event.
115. The full adder of claim 109 wherein at least one of the outputs is a detectable event
or a detectable effect determined by at least one of fluorescence spectroscopy, surface
plasmon resonance, mass spectroscopy, NMR, electron spin resonance, polarization
fluorescence spectroscopy, circular dichroism, immunoassay, chromatography,
radiometry, photometry, scintigraphy, electronic methods, UV, visible light or infra red
spectroscopy, enzymatic methods or any combination thereof.

116. The full adder of claim 109 in which one of the first or second outputs acts as an

input to another full adder.



