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NUCLEI C ACI D ENZYMES AND COVPLEXES AND METHODS FOR

THEI R USE CROSS REFERENCE TO RELATED APPLI CATI ONS [
WQ@oPs/1283Fhi s application clains the benefit ofPQIBCH2008/000163

Provi si onal Patent Application No. 60/910, 427 filed 5

April 2007, Australian Provisional Patent Application

No. 2007901833 filed 5 April 2007 and US

Conti nuati o Ilca 0 /697 021 fi

5 April Zoogqé%éﬁlé rfé c{]d’LC\)akC))‘AZt he" pt e%‘é%’?érate
Foil et Gir gl atdsvice nétbtm@l@ lherelem | i se

mul ti-conmponent nucleic acid (MNA) conpl exes. The MNA
conpl exes may be active enzynes (e.g. MNAzynes

i ncludi ng apta- MNAzynes) with nodifying activity such
as |igase orrimpvageaaidad too frdihel  adde: dventd on
rel ates to cascades which use WNAzynes and may al SO

i nclude one or nore DNAzynes. The invention al so
relates to ﬁﬁnmo@$pmmaﬂt1unadﬂmmmsdﬂﬁﬁ@mabfiﬂyt@@

gge% [ C n thf) n 0
%?%f gréﬂﬁ%ﬁ ¢é€¥é§|ﬁ@g§@$ éé? % ?o%%rll
Jﬁhblo@§b|&@? QMﬁQﬂP$nmﬁ|@ﬁﬂthp@ax%nre¢0pg©¢aeaedhere1n
mAPRlireatdns. i 4 eghhnioal i Lty cl es and scholarly

artlcles are cited throughout the specification in
parentheses and full citations of each may be found

at the end akchhd cspedifdleati on. Each of these cited
publications is incorporated by reference herein, in

its entirety [ 0004 ] In addition to their

evol uti onar Qh@ptimmezeddrunmlim tdea exdrlaod di orar Jorming
aPByskeah, and o UABIONAle RIOPAIS [ 8p O MUCLEIC ACLHSe

provi de the opportunity for a plethora o
IhrmerpFBeicay -ddis el affdr ot h o1 e dignetn riert el qular
bacCkds ogue ikeen «catam atead dor therapeutic entities,
bi osensors, nano-scal e devices and tools for mol ecul ar
conmput ation. The methods exploit the characteristics
of DNA sel f Basggmbluyd elrectr o- conductivity,
information el enents, anplification, swtching,
nol ecul ar detection and catal ytic activity. Further,
since DNA i Eorobesmingt abitécame tilmerstostcahiresd tin the
mREP¥dES ralniadeal, %tcexrdn@te@f agf@eeqsélﬁf ]gtﬁx]?{é Gha

nmechani cal or conputational devices 000

f
mSFﬁ@I ESSPPEN@eY REdHdice Hdans u%{?cwﬁééﬂﬂ‘@@%df@mng on
eﬂ]é&‘érbhebébtd | Xy rag,f aloth iDaten Qﬁi@'cﬁj‘tlcal llthography

PRy RBRRr 16 Polsitor e i o ATt SHE Cat al yst s

réecgutnobozﬁnesmlbmAm¢nes)owa@ﬂnyr ddnabexnﬂﬁxﬁﬁﬁm The
mfEhoGOMBLEMBALAL Ly, heluRRN Jicl el b A g Stdands, { o
orns t Si ot

hybri di zati o or "a W de Tang
Ehge hAPfuesPakiiOR caMicl rcangdnudetseditri-drinee. g

mmlﬁf@@tﬁeynenahxswe NRieher, N 201l g Bl %futfb%n 2/s,
t|n and/_or tagget anpllflcatlon (e.g. the

%bfr“]?/ eSEﬁafiﬁ F€acli' §RP. 30 tHerl IMRARY diaMgyoPer
mqn o j deant be baaiisvkar witel elhes@cud tHhR-=31alce methods,

e adtesd RN0nEer At de vatrely SRS e aci ¢
nDIecuIes Wradieneyaht hégbr thababbuc @mﬁhtity, have
Prb fgge ﬁghl Ot Ia%fs@%t %g %arr% b?I\IAa%QiZ B3y a
"ribozynes") occur In nature meered 1o
t%@%c@l?u%etag itec@gmniepm@eﬁsedu fyxaareténe@est eRMoyed for
pSUbstE AL éﬁ@SEbQMnén@l@@Eh:éﬁﬁc 1988),1 tln Vit

evoI ion techniques have facilitated the discovery

PO R VeFrdpfeRtObf harne Rer8 &apamfeicc imud] e.IVblke?émds IEEE
i ncl udi ng deoxyri bonucleic acids often referred to as
"DNA enzynmes" or "DNAzynes" (reviewed Em |l son and
Breaker, 2002). In vitro evolved DNAzynes and/ or
ri bozymes have been di scovered which have the capacity
to catal yse a broad range of reactions including, but
not I|n1ted to, cleavage of nuclelc aC|ds Iigation of
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presence of at |east one target conprising (a)

providing at |east two or nore oligonucl eotide
weorparssrt s and at | east one substrate of at |PREECH2008/000163

first nucleic acid conplex 2vherein at least a first

ol i gonucl eoti de conponent and a second oligonucleotide

conponent are capable of self-assenbly in the presence

Tpénéaéegﬁgjﬁg EH Eermabyl eash asf ihhst 3@'60I Q'9@4§C|ag1d by D.

rises a catalytically
ey iy @ém@émehpp befePbYgers éﬁf;}'«%%@h |1|2§>§§é (2005),

£agt éxawl(el\/l\bi\%aﬂallstg@ge)stru@)cu@@at agt ifngxbhe atod cor
npr e, ol 1 gonuc| eot i de conpgpgwti h de st -one
pELBELRat BOTE hEahL AenpetRar BTt Tol TSN F R R e at
SyﬁahétmneMbaa@et1aBde2860ﬂdww50nsApenmmagamy peintt he
pR8hEaa° T RNt heopeBal dndligl 839h /RAS-53! ANt Eildabacs
actrv |gase an hé catalytic activity
empls:amgathbéaspr@né Wmhyl@éoglgés@fféﬁda( &proughput of

sg@é?éﬂ] fﬁgﬁg the ’@ﬁ&?ﬁnﬁ@sgiuﬁb@ncﬂéabMEkén@Q?' vitytef to
sai d | east one MNAzyne | i gase, ﬁ&eln theéﬁgesenc

2%fm%ﬁ€0@§F§P-’§t PE HEEPv] M;ll.C%l iSRG ficien
f@feéE@@er@hl&aanQhcbea&hsone target. [ 0017 ] In

anot her aSp‘? gajfe {%P%ﬁv%gkhogatfher %Or%\lpiro Iaq:% Hs

met hod f or rget conp
wpthvndnngeaeﬁlESSOﬁUCHQMCO@CﬁdS@@ﬁﬁﬂ@xetdﬁpﬁﬂ$ﬂrﬁ? called
oG 0 ihd aryget
R R TR T AP N e
NepgymerinkeldChosap@hyi it anBIosies sadih@rEdiplaerould is

p£éé§@§r19@6?6F3§&p§ﬁnke@@ﬂyﬁﬁ&‘S@b?kﬁﬁtﬁurﬁgdﬂﬁﬁography
rovi ding at |ea ne co ent of .a _secand nuc
DL o C AIPEATEARIEI €0t CRteda eIt R TR Tt UG
patteaﬁﬁngnwﬁahaU¢sedthﬁn{h@'Manﬁmauﬂﬁeaasqﬂnuiqnuymae

ec u Ie| I .
1?8 Pgonlﬁglgm%a 2% o%cIQ‘LnucTEJ\CSU%"G‘L nzyn%ﬁﬁgggﬁhq%?slSt
lheassubﬁequfensalpemﬁ@@lse|Sct€m:|adlderti5ﬂré>§ttﬁﬁﬂ ilase

t?ﬁhb\fbﬁf¥e@nQnﬁib |a%a§1tnd%|1qufngs@ag/élu 'éi:cqplr% enzynes
IS an ¥ wherei n said net hg eéF{lses g

TYBhEaSLYng 51635%41@‘ BaEatiov &gy %ﬁf&ﬂ%%@l % gefe

riébt Ackhe affickst anyelieile, acing teenmpl ke el einprsiaitd
target associates with said fir nucl ei ¢ aci d conpl ex

PEGERSERE T 105 PORMETiSon SoF 9 d 11 LTI G el

menzyte,l drd wsm)aldqmtfamm@ efrmnodmet wfigdve respictiomt

cH8! BRYRRGPY S RES osh Puclel e Al aaieyifd Nosale

the second C

east one conponent o leirc acid

pebiprex tphéﬂeebylpp”émmeﬁ iy Wedrinetd g eofinie fedtmerrial

tAHCLELE 3G ¢ 1GRMRYIE X MY iGihfUnC tl i A% R} SR nske
nucleic acid enzynme, and wherein activity of at | east

dBhEeof2FRE first or second nucleic acid enzynes or
both is indseativetetet kebpisesencd sofarsaitert &rgetn rfethod

nbodi t th t_hod f
f85nﬁf>f‘-]§‘én€r &P&’E&&q‘g}t r%egast onsﬁ:agcgpoﬁﬁt %;é g%%%l
1 nubbgirepadicd pedmeired noafaEmm isfueadsodi aits ol vén hu%ed for
mBEﬁ?HEEu_o(fl rdq.%a%ﬁ%%% gné% tg}ﬁnﬂé5t§td%c§ec&ﬁ@

elc aCI enzyne or rmng
saguréty éﬁa&ug@@pw@m%m@%mf%ctﬁwwla% %a‘%t‘h??las

mﬁycko@' t%o%?de@h eRFRHTR, X tﬁ@%hm&aéﬁbtﬂ@t@pdft@m d s€s

contactin a u 0 ere I on a Se

mf PEOPUGE 1960 SR In G176 &Saé}%‘%%?;kﬁé"%‘f b@f%“ ﬁy%%?dand

c@fnp'rlﬁééts ﬁmle a&&ﬁ@omﬂltpmftm%’tﬁﬂg’nweﬂg&ﬁ:l Bito acimultilayer
onpl ex t re | 0] t1 0

Sﬁﬁbllcgluc?eacﬁdl con%l%ﬁgv%]iég%uf usE} |%n&r’sk gts sal d‘g%%m% is

nucl eic acid enzynme, and wherein activity of the
first, second, or third nucleic acid enzynmes or any
conbi nation thereof is indicative of the presence of
said target. [ 0019 ] In another enbodi nent the nethod
may further conprise providing at | east one conponent
of at | east one addltlonal nuclelc aC|d conplex

o o o Y o o, o, o o, oy
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the presence of said first assenbly facilitator. [
0028 ] In one enbodi nent a product of the reaction

we@aioahyssesl by the second MNAzyne may be a conpPCEOH2008/000163

required to permt functiomof a third nucleic acid
enzynme. A product of the reaction catal ysed by the
third nucleic acid enzyne nay be a conponent which

Wld}oecﬁ)af@s meﬁh@fé@tﬁ@fil@@ @Bé@ty@ﬁﬂcb&1£6§1§§coﬂ€1 can be
I n

e oL L he ase
ano her a(ép%ect tvt%t?:‘nv%n %%f?he?‘ge |‘§ ﬁjrldg ﬂed a
qasthoek ¥rew 1¢mende$1et@pq>:ot1e@fb1a 31 PBT épekﬁ@tlyylene
[ a [ oyidin
T ran e Or A LALLM AMEL FLG A B MGPh "o 12
FHstrates oMt sThernatked ongn Mibzy nipe

MIEI B Sl SIRE ahgh MMM e f@ﬁ xlféﬁef@a@%hé(ﬁﬁal a
second assenmbly facjli tator for the second

SCEHE N y e EUbst TRt & %Prt?llr rtar%e%e%my %%tc@qfft%@@r
Sfuzrrh ahad rtdaeM‘#kzm atdlteaétdzaaiﬂnléde&ft\%&@@ are

t. t f t.he third
%SLSC rog%eg? noEHs]gcl rre ho ar Zf?‘?lée%f% bShgs%%%ﬁrl%?wl)s{%‘F]d is
Feifrisrechdnentily Hluicikness mrf vt hissi e compoleyds. fas the
38k fd J5 to AVNAZY N, MNdar rgfrﬂ};éPmrgeﬁénv%ifgcontrolled

catal ytic activity of said fir'st

SVRTs CAcia iUt g qaee bt dl%}tgt’é“a“éﬁlﬁt yertsed first

aMﬁ@ﬁm&@&@'Hl@Ml@g radifdati On Mosal chdnist
the nodi ficatjon of the

subst I at e
5 rgs nsr%es uost r ét 2\1' T SEHTEF tHe D odREITHDI2RS
1BGdr t(i2 OMQAZ)a?r:elnsiftEia‘tai esmiareh e ries nidde Ecﬁjﬁclﬂ_’ehtrolled
y@é@g it i tates asse
f he c%gﬁle%ﬁtg;ﬂ %’éﬁ(‘iésa{elcgglgiﬁmg I%(?h P tTe sLe Onld_
1y lpSertis adaaeE mmresstmwteer érerru:maa:t ytha:nnel

tkb@@&@t@(ﬂsl Viiton thatrﬂfels acoRA HNAZY i, p{ ady

econd partz or the third MNAzyne, and erein;
"3 EGRrEEr oﬁ%fmfvea.gamenastedan@%rﬁa&@tezwm e
uthildyMyedyre tindeh coaisthntibig darﬁBSﬂ{l &'dnﬁla@éd tat ?f H
it ermttlngcta ic actiwvi t he
R At S Tt A% RETBA A \RARE i (3o
laxpd-ehipde mﬁw@lphverfek@yla]tlyow ng modi fi cation of at
| east the t ALbdnMAZYIR SHBSLEA! @theeln Iodif cati on
ther eof,

of any of salid substrates, or a conbinatio
pPEtF’ﬁHngt W@hoﬁfetslﬁ?éuﬁrl@sleﬁ@éfw‘:%&j ife rest-cadslendbl y

miﬁﬁbbbh&b@t pri0@30g]. MAc2BRLMRLASREGH O] R based on
nven# .there is _provided a nethod faor the detection

of a° Vssgﬁﬁﬁlﬁ;eraeﬁ PRaCSEAGS TG o G4 Gade lane to a
suloﬁpra‘sengsa)agpanvedaegomem@nemtastp‘ orrhaa fareSls of the
<Mz e a, first ubstr at e,
conp%%gﬁt gkggrﬂg%geggnd f@ﬁﬁ%ac)ém\%h% %Lséflad“c’?éic@nldffaces
ofNrEg nel hasompyaseshempy ity cavsae@dndflasusemsleyf—
ad&hbitat @pnbohyLheogeeqnd, YA o %%C?FPI% MAZYI® ona
substrate, a first and a sec partzyme for a i Td
CHNAY RS &R d2 8t SFelsteaiehi i wzl@ﬁeqsle@st Pareessigg
strdier eTie sabdolet N €66MPheSRSLhBY assSesliahiNgesaithined

b t f t th tsf d
oY 158 SREGURENAGT EBRQFPBRETBEAM EPAG cAP yii c

eJaEc;t tam¢yiof ssandsfarst ubhidz yp‘e ftabhts chaed ift-atn E@liyhe

i VI d f| I\/%JAzyme t here

&ﬁéﬂ%& gfﬂrn\é % EEDI% Sa?a s yme substrate
lemleﬁwm@h@elﬂmdﬁpebymn olﬂlsapdohtast MNAZy IRy is
usiubst dh U5 p on

Aoy Che et e S e e s eter T ey B -2 Lng
assenbly facilitator facilitates assenbly of the said
conmponents for second MNAzyne with the second and
fourth MNAzyne substrates; and wherein catalytic

| igase activity of the second MNAzynme produces a third
assenbly facilitator for the third MNAzynme, and

wher ei n; assom ati on of sai d f| rst and second

e r 1. . AR AIAN
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[ 0042 ] In another enbodi nent at |east one substrate

is the product of a reaction catalysed by a nucleic
wa@edod/1z83gyme. [ 0043 ] In anot her aspect of thBCT/CH2008/000163

invention there is providedt a nethod for the detection

of a plurality of targets conprising: a) providing a

plurality of first nucleic acid conplexes each

(gogp PS' ﬁgcﬁQEEeﬂsﬂ Sewhigh, rga%h%easma@e@tﬂa% Wist,h 1147
said plurality of targets to_facilitate

(28R .,oﬁroﬁraapﬁaiaPFfLyeoﬁlfeF%Ppﬁ&éfrﬂ@ﬂf&Sé&al&n (e.g. C.
BeNZypRSn Whegein enshiehissbdeplivnal i7tysefk fiuests)) for
nucl.ei ¢ aci d conpl exes f rth r i ngglsestat Ieaé. qne, 4
EQHBLPPafEeCERG BFSGP& E5EEENE Cc SitponéiP Tor
PhgehcefLatpbmsaBﬂtlestéaoné ndebemubaﬁlmuamqmqﬂuact
ble of [ f
of SRRPHE 2oL EPER0 BY' BUeMibG, BB ot ReaRldBh Qlien
dawhdteniyfesannuetornchgnacgl deakic @fp S/ OFP 4adclPdi ¢

d%bs@ogegpge%g%ecgp@m:@ngf t&@%thg@ B A% dlawel ity
second nuclei ¢ acid énz nmes, wherei n at |e%§f one

P%Ft%Panﬁuh’Féhcméé‘ifecéﬁfj?‘ s PRA&tNgasd -aSGHR PG et
aat | ﬁ@@br@a@SORGQQBQ‘CHUSb@l@t@C iSgru@Rzy s Hrddedings

d d
e T b
mptupaktty ohahaegelsngibh wh@CDI@ﬁablbﬁaﬂ nfijqrstcontact
wQUgl gk‘in%‘éadoﬁ%ph%éeﬁu‘!‘tﬁgk%' a%splm}ér\@fé Yof xim et

ts associate wth sai ity of first nucleic
aécvdAﬁﬁﬁﬁﬁéx8§Yﬁécﬁaé?Ftﬁéﬁe8Porﬁ&ﬁﬂod2&@2§m4fscrlbes a

mBEHbal bh¥elf ohi kgbrBeehebetagid nenzy e r afid-ddy)
contacti ng gluraléti of pr due&s of. the reggﬁﬁg
pehFsrpded Bg hBepPur aPYEY -o e €9 on a
peéZpﬁESeWhéﬁ ablleddtmethglcenipjorant afcaeqch ofttdresferred
lura secon ucl ei ci es 1 V.
gernl ¥ %orngtF%%ao% ?ﬁén |U%Wéﬁ sal q%%%fﬁfmp’
thactnercelaondtben'paeﬁeﬁ wisodlorsu edt |t@r¢ a@agrm cidheres to
tﬂgug%gwagé aﬁeoadm@%h%%t%@& %zmsne@ndm@elrﬁ&se

activit first or Second or both Iuralltles of
pﬁg@?éﬁcwééra énﬁ%}ﬁ@@ & Usgcc&a ve 5 dfrom

asﬁbﬁogbﬂbabl el Eéﬁf@@{ Sst [de@;?:%iirl]ﬂedl TirD{‘Ie @\Iﬁl@ldﬁi‘rﬁl
ea r S e ctl qqns
e ISR CR AR et e el ET e

dsecmoéeeuebebalaeddmenzpme&lmamgbenaGammﬂﬂ&rmes (MIMIC)

f t
eEECHEE SO pBErIh | shynitbon-of L ses aneadd | nghusa
ipenyt dnecohfphmapr G@mitaS?tolettﬁJe a @a%:tat@rw; cattdIsmEy

feitmaﬂxg gReretnhhgenyc! @Iaglqma@yerfw&% FRB0CI AL e th
t he conponents_of any one of the preceding nucleic

saépaleanﬁpéseeghﬁh@P@We&& mSOdieg S atd st %@V&P%%twn

ofAugl ebgvaetdogorpkexas b@nfvléri@stah joan faﬂ]fdﬂ\fdfdl&{]y el of
y not aspect_,of the

AR, Brbig Eieratre she. Fanh rat st B IR oy

mmbrgehmubEutedesFas nutﬂxxmxwmkmmgnthauﬂkﬁqtnnﬁqilayout

It
oGRS AT L) substisten irsi, et
fipw bryrg&g@nréﬂmrwf f@éﬁ@SsuBﬂqaaltS@s ytthﬁ?e 1§1J<bsft1rcaff end %he
dfi‘{/m%gogtéﬁ' gllWé%%ﬁ@dllh%aﬁ% d RRbEdaHIR eHlinh%frocess

aspecCt of "'the invention'there is rOV|ded a met hod for
the detectiBh &f4f- ?%%s?ztﬁﬁt?gﬁéeF§ewH%F€Q?Qﬂ£%f
pfmhh@ﬁgc amabeges ta) nah@\élcéll@:g dindreasing W niicleiditive
exes egch conp ?I gf onen%§ whi
pF@ﬁﬁﬁ?e §§55F§t 8na®|Pﬁn§ STomd SF- S d target s
to facilitate formati on of at Ieast two nucleic acid
enzyme conpl exes, and b) contacting a sanple
putatively containing said at |east tw targets with
said at | east two nucleic acid conpl exes, wherein said
targets associate with said nucleic acid conplexes to
faC|I|tate fornatlon of sald nuclelc aC|d enzyne

o o o, oy T |



[ 0060 ] In another aspect of the invention there is

provi ded a nul ti conponent nucleic acid enzyne with
WO p@ages3exti vity wherein at | east one ol i gonucP@DCHA®S/000163

conmponent of said MNAzyne faurther conprises an

aptanmer.[ 0061 ] In another aspect at |east one of the

assenbly facilitator or substrates further conprises

e t S t he

o ey Rl G- PLCR ERRROLER sPEcaTRCY SR
tm%f\@ér@ﬂ @n@ooa ﬁ@b@taﬂ‘aﬁyﬁégféapabFétéferﬁniﬁl@l Rd t he

f@&&@ﬁ@é w£t190§§zésl BoBRoL BRE ngspee6t nahohBecrBveant am
here 1s_provid a nmethod for detecting the prgeenc%le

e@ﬂea¥e$%%%tl%ﬁeogs§%ﬁ%l§hF%cFP|PQPBWEES r i-Si AGTEE)TS
wErpyo4di 0gs @t s BasHiéwoeesnal ecaki ganuelreahdet water-

conponents wherein at_least _a.tirst _o onucl eot i
DL Sh S SBEartt ol foBRhE BorrRe donbgraar Cased
Omemieasse“bhet'Prihelpgesénsebetraneasgemmbypatterned

11%@(?{ hy cﬁ?& obfcf Qﬁﬁqeﬁ%dtfgggg 19ReE8t¢ @h)ét !bgza ki Rt ct

nent nuc enzyne wth |gase
p:amtwg yot MuARYBECPh@RSE) Sel by aééﬁfn&éteﬂngmﬁéam& -ofihen

apPl$ 119(_5'\QQEHQLEQEégelﬁEWPQBeBb&n%h@o@s&@n’@'eﬂrets from
utatlvelﬁ cont ai ning the, ass I¥ facilit %ngs
Ele iy £FORROBEr nf EEERGS / (1) CERRYsE e R RS
clednhenst one catalytlcally active MNAzyne I|gase and
(2) the cat C |ty
e T R
m¢h®0@atef?ercaaCEBleyl@ﬁ o8i dogn K@a@@ @W91WNAzyne
ndhSRSCerWheelbn LA REESEAGE Bh-ikhen %abahj&dsc el . vity

Is 1ndicative of the presence of sai | east
PGBl §If aki i EAPBr SLEe80623F UrRSoMe & Z‘rrﬁ‘ﬁld
ad 8@BACHNEF Oﬁtoﬁél ghehi gomuc:tfamtetéesc@manenwoormllllmeter

assenb] y atot y rise :
SRR ot FneyeoPSereoBREap  F o BRE U FONe o Gociety
Sps§eabtm Paocbeﬂahgs BE§-Be M4target(Q@Oﬂé)ldéﬂkafied,
ﬁ@f%gdcg{ltggéngﬂngt fgr [:h@o%o] mlFl(H]n%t QRN ¢
a nucleic acid In a
r@@@réedeaoeh@béal reAPngai WhAGhl erereePPnTEy tse 2
tﬁf&ﬁﬁﬁﬁgtf BQ'TH)h?e 87 QUPneeMREKS HRg iBNG, JRiduHated stamp
kyl at ed DNA RAA, nmet hyl ated RNA, m cr oRNA,
SQRRARD §ﬁ@N@rYﬁﬁNAtlFRNA SNORNA, stRNA, snRNA, pre-
and pri - ntczﬁm@WQtophEﬁtmﬁg mgdaﬂgtRHAsknbmhogenabrning

derivatives th . eof f o
m%%ﬁ%@na#?%nj? eP&of"! ﬁnﬁoéﬁ ﬁ%%he eﬁggggheﬁ%lﬁﬂ%btaCt’
a@@utmeeotethelqucleB@ca@ian39 E@Ss§ﬁe@ﬂedﬂﬂﬁnﬂﬁﬁuiayers
aQ%OHBtC?Qﬁ{ﬁ?EBQ ﬁXEEQQEUCusn%m oIWERN wadTB s 5

bacteri al vi ral ar chael sources or
agwaébyfbtlﬁatiﬁén FhEhedik-[ S50BY LR tHiR o A& BT fRtme s of

d{:ﬁﬁ At mr@rg %Ml&ﬂék@etbaﬁomf S%S%V%tdeﬁrmfctﬂ%ﬁfaﬂmds
e sse
thie SLeREBFYanal PPOT Ry Ragt CORTRCEE Ton Pt b Ayt St dcal

vl ypreaseocthahe feaghtodlﬁceeta)lomtdfanmajuchqajgdmmnd
npllflc tlon I [ S er
RO rPrg Rt P e iBE: FRDRRNER ¢ S TR, il @ ana
gappl cﬁrcantén aseaﬁnsbéewn@@ sedudinte pr@ptﬁw ife about
sb! gﬁaezehaaereﬁetgtgn rBupkei g Raihd seqisncePased jet
fircation or reverse transcrlptlon polyneras
PEhﬁT—hHGeHéFhoﬁtPR?PERFteF%@m Eeatiiche s n%’?’ée%ta

ré§§§{1t98ﬁ ef §é&6wa§©eﬁﬁlc¥owlelxld aty ,c Bt for example
gonuzleoglde conponents or str es f th &1
1?e§ t P4A%8P8d €6mb XtFERXFﬁE? gﬁ%? § setf of

nore than one nolecule. [ 0072 ] In one enbodlnent t he
met hod may further conprise determ nation of the
presence of said catalytic activity during or after
said anplification. [ 0073 ] In one enbodi nent the
sel f assenbly of the MNAzyne |igase nmay require
contact of the assenbly faC|I|tator mnth one or both
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any conbi nation thereof may provide a detectable

effect. [ 0083 ] The nodification of the at |east a
wo biosd298bAzyme substrate may be sel ected from PECECHR@R000163

conprising cl eavage of nucléeic acids, ligation of

nucl ei c acids, phosphorylation of nucleic acids,

nucl ei ¢ acid cappi ng, am no acid adenyl ati on, cofactor

p t r ed

S URES: Sie R RN EFbEd) 1Gs e Pharet) el

hydszephbhi ¢ afeohons orF Hari ba, tbﬁdéﬁ&idéeFeée@P%ﬁlon The

df&%}é%%E%E%F&%ﬁ@lgéﬁebguﬁhgohygﬁoﬁhabﬂésk&glons and,
al’kyl ati on, am de s%%% esi.s uresﬁs&nthe5|s fornatlon
t

h%?c%ep??%l%%(?ﬁd]gy PRBiFdsrIRRA & L§rpatheyping into
hjdr{]mhﬂlc ﬁéﬁhcﬂJ onyalkﬁplllemccaegmaaﬁechyld bel ytls::hsl;eved by
osp thioate. a atlon or a |
P o DFS S hoth. BRPBOAVEBRARY BdPRERGRar g ey
sjfbatlmaat (W60, 2 00 pheryssi sbaer pzabyos, df serhtwon tef pasress
b@% f%& %ﬁtﬁ’érﬁﬂhg 8”6§/o%o@e@b¥00%| dbi/WB6641
m ne ot or eversi on and p p oram dat e
A%I%Wab@se% besaherrarene éhbbapHeRbYoETERe SehfeRtigRed
lﬁ]bej dethod, f tnd heroee8B! | RErainalpPki fkeaticodueaseade

wher ei n, a product of , the third MNAz fourt
DA S Y STe, EABCCRCPBI T PnEoLBEsRE B g Face
of aché i fates é@mdhtgﬂﬁeopaotekhelseeemécandeﬂﬁent@uﬁuhd

A R T e
adittoy dh ngutioakhet h@rfagper}t 6P the prl&;s@fhtllemm@ﬁu on,

m&i‘lef 1 hS PROVEGEHa8-NBENeHf QLpEReadet eahiaon @ecdnd
first assenbly facilJitator using a caﬁcade é_npr|5|ng

CRRAPOREYE SPRBFeERf FRaE RRIZYAR 1N PHECLeRFadeadtivitt v,

condhesivdNPayrersubst iakejea bicisteBNAZyTE quriﬂur@ase
act|vit

: fi
PESHATE el T CoCBhUOHEEE kbl PP alEPPERES Cial Toderop]
caetondi WMNAzyneesnbatrearepeanddabli pet ﬁénmzyﬁé fodye dow
eé&%e%ggeo%hﬁﬁgl E?}?Eec‘gggfggnognaa'd‘}yf L1t thelr

cilitator onents“for a first
cwmwelm@e:tnc@heseu BHEXPHBEL RVt Fpngheateélgﬁﬂ efadtieyifty st

pOftSahd Ehéﬁéb%@@mengael bhbhateget e aqetgeﬂe\d .

activity of sard first ne thereby Vi
THRF FPIc@FF oWl bl $8P8 Fhpet! ﬁ/ﬂAE? mehEt F%P@Rﬁﬂ%r diay: be
optheimagi fication of the first MNAzyne substrate

esu in_the oduction of the seco i,gase
of S8 ale LG BiaeHE LAR Bher BF ARRODE:HhGTRd e
mabsewwkeasmethhtheSﬁBFsthandseé@dndleﬁprn§qnqﬁﬂneWlth
mééféteang %’egaehg gat ahyt belﬁete'dwdtr)bquettgﬂ%an thus
ase E uce a second artzyne or
beseemde ynErkanatwasiergd 5§§ae|l§ttpéﬁ G tdpi3p to 50

mﬁc@ﬁ@fﬁ@t@erégyﬁeeionehgehseean@el\/&ééémee\a th said
second assemhly, facilitator, firs artz
AR PRl

for the se 1$&Q9ﬁen5ﬁﬂgrlEoﬁBFFFBﬁéc
pEat@syt i ctacthvotyhphict he aewaddyMNAzymme@amd|abnu§;o 01
%he catal ytic activity of said second MNAzyne t her eby
Fovi di ng’ nodi fication of the at |east second MNAZy e
substrate. The@ossl|imegiegstannelep bai dsed for forming

peé gonycleoti depcppppnents. asseahly, 1%%9 tAt3 qrgz A,
strates nprise DNA or an an ﬁgve thereo

W@o@z/@m'élf#stoas@@nﬁp_\s»‘lf/a@maﬁaeér By et is

at@r«pe s@epbhtiedecdatgetad ph-iguant bebe«zlsss[ ﬁDS&ﬂch
ication f the first or second

f‘é%‘B’é%‘P%?L IB?t?Fbﬁ g 8hbstraredssr Pany & t5 oﬂDy
thereof may provide a detectable effect. [ 0089 ] The
catalytic activity of the second MNAzyne may be
sel ected fromthe group conprising cleavage of nucleic
acids, ligation of nucleic acids, phosphorylation of
nucl ei ¢ acids, nucleic acid capping, amno acid
adenylatlon cofactor synthe3|s RNA polynerlzatlon
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nodi fication of said first cleavable MNAzyne substrate

wherein; the nodification of the first cleavable
wondsgesesubstrate results in the producti on oPCECH2008/000163

second MNAzyne |igase substtate; and wherein the

MNAzynme |igase assenbly facilitator facilitates

assenbly of the first MNAzyne ligase with the first

1apdrSeqanth M”%Hée@%s%rﬁi@% fsﬁh@énrzﬁf@ WELLi Thealized
catalytlc activity of the MNAzy cgroduces a

Lagesnd pREsy heatdrna- h@lsté“co%dnemm Srerthewenl
imhetaign tmcsitaiﬁsomu(tﬂq sivth fid H mindr&eeand channel

ynes for th IVNAZ cl eaver. with said
2 BB R SRR PATE L &t o SR L G 19 B har 10

mpermntettuem@ d':@t%\lbﬁtemc a@rlt:jawietcy wfert hereser and mmkzyutmn 3

mE! eﬂérmgégkhbﬁét eﬁo%@@e at ﬂ%&é‘e‘ ¢ oA ltY1'stl:\§n f fhﬁ?ht
second MNAzyne cl eaver t ér eby provi ing no ion

LeFPERe tsgesnd TEeaagdb Laaaas) s slqﬁsmrrmlecal[lzo@omeqlal

pfbcle@@stan@mat@f thalth g @onuc | eatide: 6PN S to about
aﬁgg zgfa0|lltators or substrates may conprise DNA

fogue thereof. [ 00105 ] The first assenbly
facilitator may be a target to be identified, detected

or quantitated. | Q106 k E%% qo%%%%%atlon of the first
or second cPeava%ge—g%ﬁéyﬂﬁ—Sﬂ%%ffafe—or bot h may
provi de a detectable effect. [ 00107 ] The ligation of

the substrates;gay,ppeyLEe @fd%ﬁq%ctﬁlbzle%tﬁfofneccto rovide a
OOlO%p%PIn one enbodi nent the neth further conprises

mghkhg Flé&FFBﬁgc§s€§8§QM%NQQr?t%ﬁ?%ﬁ%ﬁﬁﬁnthﬁtthe
osecoote MNARETE rbsbEBR sS 80 rtdldvmwnf nleltgﬂﬁﬁs subsdya ey

d wh t t.h
st SRCoN S PPOY LB STard ey ife SEJdgEent in
th@béuﬁéﬂSSOﬁhéaegy preduammgqxwan*mmmseﬁ&m¢nnnimynﬁim
eioiqtBe $e¢aad MubzuiR el eueL [al%%l%ércﬁeﬂogcdef& &,

anot her asp he "present i'nvénti on
%%Waea%dﬁéﬁlﬁ@a o Eht R egdtestico f uatcta drialsitty

dassemblycliaeibit aheheUSHRG A QAILRUSIGRPIHS NP 1arge
onponen&s for_a flrg ghwz ynme w th cl eavage actlvﬁ%
f%tfP?gF MASPIEY e| WaVER) FEgUinest %|S@%1@W@Stor
bslbstir aheh p@mmneﬁbastﬁutuaefsl S te iNAZVIMR drtd1 d | gase

cPEQUE G el Wy osant 8 s st
a%®®§taadeelecnpgnentéeﬁgcea i@&oM@iNNAEWﬁaGdHﬁﬂﬂﬂhnﬂﬁbgy
id ﬁf@ﬁﬂglEh@@VaneetM\Iéégger%lé At %ac:gﬁﬁ 11k belrﬁq an

assocl ation said first assenb tor

l%%fpdl%‘d%oﬁgﬁps (rafiq- ﬁrﬁgpem&ylﬁ@n@lefmtwertag that
cé;r@n}ﬂétu§€§ per gttt pgneat @byblo@eacmawgey Qfess @Iﬁh/fdxr Sltow—

NN?&g?E | eaver facilitates the catal t|V|t
oSt L Er oG, HeThl By P TeRerdts. SETwAdigg e an
lammbéstamabermhlsasdchlasthgﬂ&a@&MbaeMNémwﬁ@hﬁﬂkngﬂﬂxton

o MELELA; ! BELTRALELERLLAN ol ke fifal Gleay

e results inthe pro UCtlon 0] e
fTaeebre MNPayRerhi gase substrate; 2aed relarrigied ttﬁn@t offer
tﬂ\é\%@@sgw@sgeééﬁﬁﬁ%ﬁ f aeih Istt%ta%o%a%au&%tces

assenbly of the first MIAzyme ase with thefirst
TR SRedRd my%fwaagéngaﬁsﬁp redh BAd blsErEith

tmais@jﬂypu@ 86t b¥i t¥aplet RerMNAZ YRR alriegase dPRdUeRs st
assenbly facilitator for the second

ne

%ﬁ@ﬁ@%@lﬁlgé BPS4NG- wher ei n: associ ation of said
second Nh%zyME1$ssehmtwhéacobyEatoofmthb savéntion to

ent s 0 under
ST | Bnoc e FERRFE BBV TR BB S ovsnisy
NNAzyne cleaver facilitates the catalytlc act|V|ty of
sai d secondWNAzyme cl eaver thereby providing
nodi fi cati on of the second cl eavabl e MNAzyne
substrate. [ 001 10 ] At |east one of said
ol i gonucl eoti de conponents, assenbly facilitators or
substrates -y conprlse DNA or an analogue thereof [

"~ A A A L Y I Y L S
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MNAzyme capabl e of nodifying (eg cleaving) a
substrate. In this diagram partzynme B has a truncated
waensoessesy m (T), which is insufficient to all oRCECHRINS/000163
MNAzynme assenbly in the abssence of a second conponent,
referred to as a stabiliser arm conponent (S).
Hybri di zati on of the stabiliser armto the assenbl y

i t at ted
Lt S e ofle Rarts g 5 Tons SeRenbry oPian’
cmm%lMMyms/laQGIQZ ]:htit SWé@I @f b‘éhepenecpm Bgrhygaps
b%)mu%zgéi&sdlbﬂﬁnt hgnaggrEb?ﬁlggelﬁaEEZMWESQ pYRirekrbg

at ed | ow ng; the partzyme
bel @ensior @@ﬁwetﬁ@cbattzyﬁeeéegéﬁeo}natﬁe(aebmlcron

réﬁé@St@@&%dinbéhécﬁﬂbthn@eﬁa&ébéﬁ%ale ﬁbﬂ1@ﬁaﬁbee, Fe
t ne supst r at onni natl on ther
bosa T GBS LoaRangee’| HobGL POt B gaa) Loeenle

p&étaeeesveneeéaoyerahinEghnithéipléseﬁéecoftaansvetamd

|ve nec u ' exes
PSR RIS LSt o ot
sslayl eetbnpdhenpiseigehysrevredandT éeeCéﬁéllpélatCine at

kB s g@% phRg-Cconponent containing a substrate arm a
parti catal ytic core and_a truncated sens

and a secontl cOFpRReh? WAPEATSRFVERSES ﬁnétﬁEFiﬁsePr%her
&L S) of [ tAB124vEnAnohnciaask willl bereseenogenasadily

observed in _reaction.(i), which ¢ ntalne
a%%%%%n?% bPEodrpop Bt rranioReSRg an Sethin rot
féaoihgt at ppttFhnsonsacenbpstrehnt wuth aneu@peenemVﬁmte
ﬁ&tévfo%@zﬁﬂﬁaéedl%' sk 398.af (zvﬂgcﬁugétn'b%tl%e'sn i s
reaction e om ssion of the stabilizer arm portion
strparf z9AROBI L BECE] éﬁr(se) YaveguPe81Fn OFo OREr 83&és of

thé §ﬂ>;?@§| sQY¥ehLcti BB LAdi %abbﬁgataatvhte&e&nc@lﬂﬂeoaerttemel
essential for the assenbgﬁ of activ

ofykhent 1ASEohRYBF 8aBPPOHS) aBkPRG: gﬁngs ;osensf%lve
liﬁér|sﬁahothéteﬁakt06f(Uhh)pabSOS&hswedvROlﬁ@@me@yyan$

ore cenc ] reactions

?%E nt? {mo aI erna 5S%tgg§§§foﬁ;?%%§gﬁ %g%hcleotlde
ph@hpSeme$t1VhelayEKVEONNAiyget(b@é@tl@he(ﬂﬁﬂht beam
1r?1€a0$ ﬁt Snt PRcagLi e conpLex CFoRheSkAtRkratROSBider an

: where either a partzyne stabiliser arm
ckbiapBReARILreaét iBRIOBRFE o SHRVAESe ISy SFRASSY degions

o§ Ofm@nﬁﬁbtbééﬁgﬁtQﬂe( W)k ri, s d@@b@h@dngabe second layer
reseptative Eft#nactlve MNA conpl exes

S%‘F t B83C R8TEUR FRRZY e B¢ R alii°E ® %I Vi ntaylnclé1
r@glbﬂgufathd bjlot becprasenee layecahs emce refmowanricpws: least
O| Izggng%l EB% gg%agﬂ,dtél ltO?le %bl I1'1|et h%fto%lé%ltlve
gonucl eo € CO ent 0 be functional ly active,
1axoqerex§hp| éltcetbéazz*agams(en@fc Remoisditeich @wittie GrHere

%OBH%QQE' de caEPaneRtsate f amcet akjse NN RS0 .
me conpl exes. The truncated rntli de5|3ped t.o_ be

TbﬁsE?FPEiﬂe%PYﬁé BRFow SPdmke derfting
ofhewheactepBveagdati Q@z&stuﬁd @&S:ta(bcfomlr@dtahyualg region

tapiliser armc onent . stabi liser arn1 a h
o2 EBhoPHoF aBFPEETaR Tauemr udch: ohcke ansl iy dild! so
pf@feb&ﬁiynﬂe@OBuV&ﬂydl@e@@1&6QP Emgumé ﬂeaSEﬂQHﬁIRﬁrt of
. e y design for an inactive mnulticonponent
tgé ?gfgéagggg%nhlbltor (MNAI ) conplex (lLeft hand side
and an act|Wbehﬁhéyﬁee(ﬁxgﬁﬁuﬁsn@Ysﬁéé)1lﬂﬁtwhﬁam an

tROMPLRXvES ber PR Wheb Al teyTRs A NG R @f&ﬂcﬁé(ery\éitﬁve
an assean%PfaC|I|ta or conponent _and an a§t|V|t

lanarpiesf FPefR RYRITSIGePL FhE PReHas
is capable of interacting with, but not catalytlcally
nodi fying, the substrate. In some enbodi nents, the
activity inhibitor may further include a | abile or
cl eavabl e linker (indicated by the dotted arrow),
whi ch nmay separate two or nore domains within the
act|V|ty |nh|b|tor Such donalns may |nclude

. . R L 1



RNA | i nkage to create cl eavage products (CP), CP-oligo

1 and CP-oligo 2, thus regenerating 2', 3 -cyclic
w@hbespsss® and 5' - hydroxyl products, which canPCT/CH2008/000163

participate in further rourds of ligation. [ 00139 ]

O her DNAzynes with |ligase activity may ligate a first

ol i gonucl eotide (oligo 1) to a second oligonucl eoti de

o(v%IIi 98 2 ﬁ‘é) S qate A Lh rl%}éxg %qu-m rarsodluaoéedﬁvi& A l149%4

e sequence of oligo 3

@ge ca%vetrr@éi Ibiyg dittieo P § ARttt .wew AR bl ¢Gotlie and
o?leh:%%m% hanea laea?is (Hl‘%lfpaﬂlﬂﬁ tieétﬂdrr@mphlﬁi a:ﬁﬁf bm ni,
or_.ex n turn ol i can he cl eave
PRI Taiite OF i SRIRT 0 B S B GO Y TR
otz@&(hz&@:@ Sarcrgat 6 clteatage o oﬂiectmzet(m acﬁr'_bﬂﬂilg@ o the
1.0 roduC|n uct t C|IC
ASEaL AR L G e Rire g R
l@Xf@rrpll@ ca:freafecméﬁad@rrteazﬂhybrramw dnesiiswolypben of The
tBYGILING AL O %wnﬁ%mrmlﬁélwya@%héﬂmé&&@{bﬁé €3 €che
substratés, and DNAzyne |igases which can’ligate
fdghser shestan step (i) the MNAzyne A forms only in

the pr esencac@faraan@sszmmt&@@ bistalcer Jdfe.tthe andtaiget
UC|§§1 a |d) and theQ cl eav ne, substrgtehe

3F&F&: £ 5Prouet pruatf%ef FFPOPI |

ppbcu@[sl@atsattleneﬂlrau&r o st dpghit oetawe DNAZyaeoBaiM ¢ h the
' { t

el 8238 Al Yool LR B dB Mo iRiQlIaL o M Stehyld d

Ilgatlon us creatin I gation

PpRsHGC eIl day f& words el fdiany oo dHPPSF
sapether JMNAZVYMR Gttt epud ido HHe pat &4 g@téd on

roduct of ste assenbl es with a _sec ar nme
DB S st o (A PR i RS GFE crE
thanfdheav&ag&hsh&ah&tcdxpuxddMIqNﬁhﬁuﬁkasﬁh $m®duct C

%ﬁgervep Ct Cfa[c OO]OAh]dl] 1|orI]1 Stw er(ﬁags Q: asger acye
aciTitator, for exanpl e ardet nuclel ¢ acid, can

pdpp@¢t1EWeCEo¢ManmguﬂhsaCﬁ Mha WNm@pniayemWWhg@mane not
cB@%r%'de %Xe t%es lft:l%fsrtatl%y%xt Ry gﬂd ¢ Gav
use as a su

FO uct can i1nturn strate

naraﬁhﬁﬁwqq @é{séh@ e deay (qanry be enERS |BYases BLmPaCt
ﬁaﬁhlel Qﬁta%nfahe ThierCle@aeagmPreguet A (cpép%;glr@é@rm&mt 0

g %@ 3 ate %) ener at e |n st to anot her
8PV gonadl &8¢ PgaR T i §“i~°h% ayer are
dé féatriemt &dre\dl;félelrz:yutte Heori cans Mﬂ@zy:ms the lanksd@propic

I
pﬁlaéhl)a %Q)%hQ%ggp%E%z%V'%%{ nlcigf]ioaty%q’ %rr%%égenr%%@f%} ePllllQlly
rﬁ@wlmAWnéh@Sﬁn relgd oprse $en e icth @s@@mﬂqpmamphm@r

eCcrhin %hh%%nbgle%a\é%pql%@strate Cinto two products,
5' product C and product C. A detectable signal can

be gener at edfoPPEM AYPELERTEgd Sof ts dESEtald{E 45! 1thi s
tsahspraateeltmbe thabalilbgad, He@in e&@fplxmldm tdreferably UV-

ophor.e and.que ch dye ir. 42 Furt her
Y B Bl se OE OF o BPSHGrie WaRE™L R SRR S Tterial
ipr ndoet ransperenti srifphodestecan tal shesdrightaseam, in
d back d
PR R o Y e A o Ny e
ptr,omaleaswﬁéﬂeaﬁﬁwrg@n@b@tt@ss‘n%@bsfter aod yBeahi chin
ph¥ERCEOHLd sbe ki gated Hpy BNz ihi0ase B anLF asd e

partzynmes for formation of nore MNAzyne C. This
e@PﬁﬁV@ VPaseTiofeodbitR EaseRte oW ShdlRas ST grave
5|gaabuanpbyfbéabpaquéolIomnng initiation of a
reaction by a target analyte which all ows assenbly of
MNAzyrme A. The cascade strategy all owsdetection of
target analytes followed by signal anplification using
a DNAzyne which can ligate substrates and MNAzynes
whi ch can cl eave a substrate. [ 00143 ] Figure 10:
Exanpl e of a structure of an MNAzynme with |igase
activity (an MNAzyne |igase). The exenplary MNAzyne
Ilgase |s conprlsed of partzyne sequences mhlch

. o o o
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the sane substrate as oligonucl eotide A whereby

ol i gonucl eoti de B binds the substrate in a position
w@ejoaaesssst o t hat of ol igonucleotide A (ii) OPET/CH2008/000163

partial catalytic core porttbon which contains those

bases fromthe entire DNAzyne catal ytic core which are

not incorporated into oligonucleotide A and (iii) one

sensor arm sEqlente eapade sfcHNAHNEI Hd6 SR i on

C|I|t tor as oligo ucleotlde A, whereb
p%l i ggﬁ%l%o ncgs £ ﬁegsé’g?é%ﬁ §F £ dcie |1?aa'%5?rﬁ¥% a
Cﬁ@@ﬁhsém%daaa@émelt csttmmuocfemlseqmnwiabtb}dq)a{%&bpél}@m
ah@@he'@@@ﬁ\];% de &1, rffcalglgo@slg,[ bgp@%itfg 1-qnt8}1ep S er%lscrcc?rg]

be repeat éd thus nakihg a
*6PPGon dd1%e tlidFe S TA titd SBRshiieh dermnparaﬁ ebat$necally by

t@br@@&@h@t@&@ Jdenians, ofy R 2HRSon Jul d?ﬂ%§E B ied

have c alytic activity in_the presence o
g%%s ﬁygﬁyﬁgéé @V F@&%QQzﬁhﬂtoI?e%&ﬁﬂcﬂ%ﬁﬁr) and

bapphecaangé@ by dmeiskiricleed fi m:htehe_l@IHt teatm g_@iﬁéﬁ{g on
0 C n en Qr _a,nuc | C acl en
tHE ‘i%\cﬂér %ﬂrkf%clé der t.ak u{b Erate Ife&res rt%:r?d:[ld%é ghe

can act on at leas
1bahiiz9ﬁémp9nf|e§e(rp&1rys aofl ighitg smuaiceot (ite pai-tanth B f raamuv

1i8BtS8bLeSE)CAR ba ki )E%gtv‘ble%e%l%% ?J%Pl(asi)l ererat ﬂihr!:g/ light

bthe suﬁ tga % arns_pl us asSenb it at
RerEni Agttnk §eW§6PO§r ﬁ§c(>b‘61tll?‘~8mt|0| @Pﬂe Hm@@ld@ a
resolivt iipe) oﬁndohrheﬁoa%&ayﬁldcﬁ:@ﬁle‘t@% E’fa@l%:]‘:‘en%%rpfbé he
the

agfEvLuperal madlbyl A Aehivity A e Dl Y { S inpie
a%@l@@hﬂ@te@nddes Apahdcabmblmh eahigat-ahysedhimits a1 -
t&yps1 of fQthf:!aE§EhOF/ﬁ§%eEEe %é%gé%r %Eu35§gallfgolrs tmhaesk—

assenbl y of active ynes
LreR ciligetPeabhreraniyng nucl ei ¢ acid enzymes which

cleave subsim@1ﬁ§th@@da@@@ﬂ@§§ WBbCBhé'QﬂbénEHBﬁtEétgs
f oinwa ne@/asteng £a0£lltator
TRt PORC t AetBodendnef Ceke P?éénééﬁé@fﬂﬁ@éé' zeders

to ndhicated bF a préeéﬁlstnr@t epr(d}rutbeo YR rel eaverne
@§§§ﬁp gsence of assenbl aci li,tator
d %S?aége%hﬁ eF% aci SgﬁﬁegHgﬁch§8€§§SWNEZ§E€P
Ses %ﬁnﬂ#%&@m@ntem@@hoﬁg ars, ﬁbea&&gmpbeoduebdwuhhcmo%
té’chri‘d’P:L £, Phospbat e tes ol n@fecwoaée ckoLst g Rhogyme

se (or, MNAzyne |igase) [igate eavage
ng:ﬁj ?rﬂo?ﬁs%%l%&i}a*fﬁoora Bor| feaming shbsepareet hos

dm:eata]rng:tardadwl I l@é‘r@lﬁj@ dbsdu Mrh & htH@ng§€éV§oa§oﬁgce/ -
for another MNAzyne cleaver 2. In

facilitator
§§1 Y R RRESEISE f5R1 T | PR or e d2BgOl R§ablon
Apmlgdeppr(yzs)lm it sethe8 RS SEAHY y (6 0 PAr hayseshuhighe

f | b te 2
s Sl s i LBC Ll
asggEile W&ﬂﬂ%ﬁ%ﬁ#eﬁkﬁrhﬁﬁkﬂﬁﬂbsﬁﬁat¢eaMpQSupeodwot
20dat/ectance i gnale Ran b, ganenal ad éﬂ&«}é’%ﬁﬁgogks}gh%e

substrate 2 when this substrate
Pré’f&r?& FRSHS £ Ficp s R ushcheed dye gafineThe
ga@t b@t@@pmléo@maa@tdmmfeﬁ@f&&sd@@%ﬂt&Sfiléi&geffect

i_pl f cIe| acid e nanely enzynes
P Y - SRP R b WP GAeaRnS: tive

1aa’E§avé’h§ oty aed.f—[alﬁ@]:ﬁﬁsrit rurttels i feldiee sSequense
pr, |l eaver 2 were the sane
Segg Eﬁgg%ed f% uc%ubfl%%ﬁéy d:égkﬁﬁnﬁ.%$1$?§h+% a
muﬁFéaGEPrbéuﬁ&eﬁlsdeépm§I@§ta Sliss trettleod crctdedi ngase
thandnecheedbasl Keas cade i t !
this reaction, NNAzyneogeggﬁgfgdgg%t Jgﬁéb%%ﬁgggn??% a
generating 5 substrate for the |ligase which could in
turn be ligated by the Iigase to create nore assenbly
facilitators for formation of nore MNAzyne cl eaver 2.
This strategy could provide a nechani sm forfeedback
signal anplification following initiation of a
reactlon by an assenbly faC|I|tator such as a target

- Y 4 AR AIAN o
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acetyl cytidi ne, 5-(carboxyhydroxyl nethyl)uridine,
2' -O-nethyl cytidine, 5- carboxynethyl am nonet hyl
wao boosazd3ed ne, di hydrouridine, 2'-0O nethyl pseudpCr/CHRIV8/000163
bet a D gal act osyl queosi ne, 12' - O et hyl guanosi ne,
I nosi ne, N6-isopentenyl adenosi ne, 1- nethyl adenosi ne,
1- met hyl pseudouri di ne, 1-nethyl guanosi ne,
pét'%%trlﬁylo'nn%?ﬂenq'ev%ﬂlz de'é@éyékgl@n%ﬂncellayer system, the
2- et hyl adenosi ne, 2-nethy guanosi ne,
PatierRy Oyt CfPHEL o5 Constifiidig iafi matb-micron sized gaps.
N6- met hy| adeneshBehod- BREHAWNF RBe invention can be

nonethylur|d|ne

S LA R GRSt I A e G 07 example an
OIBgEmlnRO@biIEBt By lodlrel CXId]PGD,) 5An organic photo diode (oPD)
fgﬂﬁg &a%?%nhg%%folsaglag] ﬁﬁac;dgzon%hheoxl WA NS is
CNae:(agtl@eftlQEQ bof @ma@@igaln@drétm theicopur i Mehes-fd ) cafdacor
1QDMEEEBEQOBW%he ratio of the size of th

(9- beta-ri bofuranosyl purine-6- yI)N—nethjfcafEanDy [)
aFﬁPéSﬁPﬁéCt&PBdllﬁéfegﬁo%;ﬁébétﬁlcl%|C‘dm‘ﬁ§tcﬁylE‘e’s?tfé)r and "the

Spﬁbé:j Bépﬁg@t}lﬁ@eﬂbﬁi eaeild \é)ont‘ébﬂt;ﬂag)é%fé Mnducting
seudout i di ueosi ne, i di ne

it e e PR R PERT
bStweehythE|dpnépCNﬂ@@91b@Ea%Dbylrapndﬂuﬁmﬂgnwméuhdge in
ﬂ&égawamgk&héeggyaﬁ’le%g TR B U R e

hylurid

with3thfi Ad sceaﬁbéwémﬁymrluamaqfe et d arggalbiosyl
c@ﬁtgbﬁeslaadtﬁét ﬁl@h@&a@sn@:f?ﬁél delyticding.y 209166 ]

The Le erivative" when used in relation to a
Shetf EOaEPHSSrrﬁG&Pe8F|&@eoprﬁﬁélﬁfé%¥%ﬁo iR e an
orgahmde@haﬁy flupdei enakl y equihvaiant ﬂauxﬂ@r cacists or

ncl udin y _fusi an nDIec es prod ce
EMELERL LA ghoEhE LT BBy SRk rER ) o ek,
W@b@h synch@BaS1béengtbyach@ﬁﬂeab m@aﬂsﬁabiﬂﬁaﬁlmnons
p%eggméhsgrgghggnﬂﬁbﬁgt hdegotalhhn gl %wfcoiké/& U a
hereto or conjugated 't
bl ypeptPdt {ebyicapapenperress ot her poI ypeptl de), a
srrall ol eCMuﬁtlﬁ@rlﬂorePSQh@ fBkheH aRcarkiiPed¥o [the

% The term' a g m% g ysed in relation to a
lﬁ%%]il%% nageR br Hach e8t de tPnéPhEES 3% Sc G SheR Hay ifg 1 4
efphystcahssstoet YoPEThawhishr éhapedtteud 2RPNA RN s
I;d d y apahbl e of forn1n
pEELEELS Bl GReh BRI R PO R R B TE e
sepr¥btd (Pyea,gap, i shabbert prafireablw bleimoDNA drheRNA
s8] &8N OF 2 Bfe anﬁ&@QH@ab@%ﬁ%ng t aof Bﬁ@t@; ?@(soaélre)
qﬁ& éuch bondlng IS not "so required for sal ound
NEYFE ERE PR EUL WPERPRIWWheAfeFRE" BREDOGUETCOZFEmT to
tk%l&ll@@éh@’smﬂiﬂﬁ@Oﬁébﬁétdaﬁfiel’:éﬁt b@h@mFQ@kne@ﬁ@d into a
hJl_alol caI%§ opertlgs to the rlbonu% Etlde or
Oy Yoo TAESPEsi AlleOF 2 MiFchiEnEy SdfEct
tJSiIIIE’éIl:ESt,IEDJaI ¢an rie¢ afedridkthyll byedhei mdth&ﬁe&ccordlng to
r..bi ot a es. .are _exanp | es of
e & R LB B B o L1 -
thﬁﬁ%ﬁrﬁ%hﬁﬁ@ﬁﬁ%@@ Eﬁ@?@gaes i ncl udi ng deoxy|n03|ne
C-5-i i dazele deoxyekhdan
3- (am nopr opy )-7- deé%% %%ﬁprdingcgﬁeFﬂe l&Nintion ne
CBIRT T < Q‘%@ﬁ‘%s‘ﬂ}'n‘aa%PfaFturigggtoeéﬁr AFeefreguired.

Tk@&&etr&wwﬂ@wmf@f a ROGA1ySHEREOY 8t Fabric2@Q%h
her anal ogues cou db | so EB f atible with
zﬁ%ﬁitﬁ% ot i Ty of gﬁw&§ ahdeMBZFmBLocessing. The

Al teration of a nucleic acid with catalytic activity,
for exanple by substitution of one base for another,
by substitution of an anal ogue for a base, or
alteration of the sugar conmponent or phosphodi ester
backbone, can be straight forward for the skilled
artlsan For exanple alteratlons can be nade duri ng

- . o Y o Y



10

15

20

25

30

35

W@ aooBa2836%r eof .

I Vi NA conponents including stabiliser arns, activity
i nhibitors, assenbly inhibitors, and conponents or
[ 00175 ] As used herein the tBCTMCH2008/000163

"nucl ei ¢ acid conpl ex" inchiades nul ti conponent nucl eic
acid conpl exes ( MNA conplexes). Additionally, the term
"nucl ei ¢ acid conpl ex" includes uni-nolecular nucleic
agepdtbazynes benphexedseid hnatpah:%@&feloré@: SURSA & ime is
fe e _wi_th t|V|t bound to
oa®h EXFTEEE 5P DN e et hse Hatta e Meagb e is

ab$olﬂ§mpablbéQanéd subsmmamegusThelﬂemnirﬂﬂdjelc aci d

£ EPZYBB: COAPHEX: g%fe&f»lt Qr, an
e con% ex. The tgrﬁfigﬁﬁgaﬁg%ggﬁp t %%%ﬂ%? pence
nRg2hrER ﬁﬁrﬁé§§td@ﬁéc§§bsﬂﬁapéfe&@raeiaﬂﬁie a

reE)NAZyt‘rEow thh@baayagga@e&bmuwlpoaﬁgo&eafﬁtslffeﬁt YA Plhan
st _one of its two

r e%falfr%%p%ﬁggﬁ“gflésngr@OT%ée]ne%H@ht Wit ching speeds are

re%@ir$dconponent nucl ei c acid conpl ex" or "MNA

conpl ex" o whi ch_co e two, or nor
conponent s éﬁ% %t%%8£péfé?ﬁgoﬁ%%u%p%ﬂgﬁ?§§9ﬂa BE? W8FEOd
aterdbagt oo pact prestiassenbl pef merhi tiat eny, fabrication
pEdESE & aRSre aﬁggﬁtP@ESQ{TEQBﬁnEéaEHQEHdBQQ stahi L Sgﬁlst
arns, . act wtg5 fhlbltors assenbl I nh tors,
a

b FhinE PEIEhRFEBRE. PR W enbéahnﬁhﬁ:spugh@ut.
E}M@WEXS@@MD&d&ESl@ﬂaBC&ppﬁlU&@ZMﬂearbasoﬁﬂ%ﬂude

an inactive conple
c%gggﬁgggggﬁgﬁégﬁt%oﬁ%? ﬁhf%%gﬁﬁ§ aPs aEéZFEFer9§8t989S'
Aifden et bee al ambes - @@@p@ﬂ@ﬁgumdebelandcmdcmnhspstems such
aéT%Y%ﬁoé&%@%f%mé%héﬁ%&afOggéﬁém I R=MEY QLRS! Rlianl
enbaodi nents_t he IS an |nact|ve ! F
aQﬂH%ﬁPﬁ%yﬂFé&®ﬁ%@¢b?lﬁ%ﬁecbﬁn@ﬁéseonponents reqU|red
for assenbly and/ or catalysis by an MNAzyne i ncl udi ng,
but not qgte to the assenbl faC|I|tator and the
partzynes the Prawingst her

enbodi nent the MNA conpl ex conprlses conponents for an

apt a- MNAzy ence or absence of an assenbly

i nhi bitor. i 86??? %qy. ?ﬁ%?t(?sﬁQﬁ?ﬁn @ nucl ei c
apRdildadcmt Sepfcaqd@mlneamntrmmtq:m.b@ ﬁeuxadmunl ehe acid
de@%t %S.Lalfhsr@éj e rel efn“ﬂ’x%”@éﬁf’&@ﬂng 88gggfsglon

n %Jassary formation of nuclelc acid

Sy ias &k St ng SRy Sucenthen-  Fe @h@yne
drawﬁmgxhﬁgkdiﬂéﬁﬂﬁ&ﬂdéﬂéiéﬁs &é&i@ﬂéﬁénﬁhéoéﬁﬁé'QP of

C..Aaci I ch func s as a nucleic
5 e R i oy U & o S e Lol e
function aglaunacuemmowa @.emmwmmtutsnégxbéﬁﬂ&aﬁhon of
e t c onent
e et hh aE & Mrieer atf & S gyme Conp it
Sewttlﬁnﬁtls Vd @ Brmaa(sinss tich theatmetieod el nehe am vt fon,
the substratg(sk 2f HEHE8 thieT@%He%{aTPl%raéﬂntaaélon
her |n I'sS an entity which can i1 ncrease or

Ofdg&ggﬁge t F& CQRPaNHS™e activity of an MNA conpl ex.
Mbdul at or sFagyrbe 3" ahbwabomhem&ml@ r@iﬁﬂé‘s@rﬁ:éﬁlon of

h act|V|ty In sone

e e Rt Bl b0 BRee Shrhi b e b arr
Seg‘\;\pp@hlofmem aicaloirdiimat e actdtlietry aafpddie MMNAZYEENEThod
OfN@ﬁgygﬁvggggng including but not limted to,

‘assenbly inhibitors" or "activity inhibitors". [

00179 | ThBig@Ffs4" aégyﬁbtyaﬁawsm@mdumitemwoefbscopy
imagesesdl yhhaekhist #behmed WWNAZ YR RISRITR & t{ﬁ' 1 on,

nol ecul e”, "facilitator” and "MNAzyne asse

facilitator"” as used herein refer to entities that can

facilitate the self-assenbly of conponent partzynes to

forma catalytically active MNAzyne by interaction

with the sensor arnms of the MNAzyne. As used herein,

assenbly facilitators may facilitate the assenbly of

N%wzynes mhlch have cleavage Ilgase or other

——t . o Y T

.
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[ 00187 ] A "detectable effect” or "output"” signal is
an effect that can be detected or quantified as an

w0 padsa23HN t hat nodi fication of a substrate(SPCTHIEH2008/000163
occurred. The nagni tude of 18he effect may be
indicative of the quantity of an input such as an
assenbly facilitator (e.g. a target). The detectable

ef fect may k%ngle L6t %%&Y aﬂv&'érﬁh){,lgof r?

including flu scence roscopy,- surface pI

imegshafce dhesnspear opiy twe@@%ttﬁﬁmtlg@ mventlon,

resonance, RAl@RiZal idbifd WPTBILRNGE EREUY OCH’Y@
i mrunoassay,” chr omat o

mr% |chr0|sm 1%%

POt ofEtF Y ITiwtiipapy? ok ?o‘?ﬁ%‘:kness of
it ﬁﬂdﬂ;oéé‘ﬁsild isidl e ghindrthafamg Y€ do S petd I dSEOPYo £
%nz;i t| C I8t hods or any conbination thereof. [ 00188
t] [ vé—’i ar" assenbly facilitator or assenbly
faC| i tat or Fagririeory ishcwao dmmed whidtagmambeofused to

HeM Rl e assend iy, of s acd | ver B PL e dACK #Jrée@}@ 7a)

the transition frominactive milii-c nmponent nuc

A ¢ compioates G nek i e wr@%fe%etwwstor (Figure
78l,ti -conponent nucleic acid conpl exes may be
catalytlcall |nact| due to. . the presence of

activity inhisiEsr B -Ca |drf€ﬁ€ﬁp éitsﬁ% J tTq"ef)0189
e]leﬂteruc@erTaaoiaandmstrtmdmdsﬁ)ra pﬂ}ﬁﬁ@rtfﬂ@l@ eef}fdad:ty

gt o e R C ALk W
1nlvmt10c§brrpl ex (e.g. Figures 4, Figure 5(iii), Figure

13). The inkijbhbicon oh&at @l Wder@lid/ idep Rsddtation of
t?%l vity inhibitor is mediated by an "activity

AT S A TP T PP "HRE%i 1Y ‘?‘n%fF‘E)H%?al
vdefp eretrdielg ad taﬁat invd thod roi hiHeOrlrﬁ\ﬁélf@ltibn)/\hl chis

mlcroscope

subst anti al non- mpl.enent ar part
preferred erbadi ms Shé’ﬁ”sact?}eyw i 5657 };Yl?%i,entanclon

ofofoiuge Sevier atioltdl\srtavn,ctaltdmctl onal domal ns, for
exanpl e, | n%" g;gllr%g ltiUtsl'Ms Ia.I 'Ecth%%gtt?ro ég}ﬁi tion of

domai ns in any conbination selecte act Ivity

tihghifebrécademal ot an acemly Firld iafiert dlbmmws%pr in
SRt ndOMR e ANMHH1 & T8PULMHg OB &h - Pehed 1ine
O%‘ t'i'ﬁh"l nct functional domains may or nay not coi ncide
Er A<M stinct structural domains inan activity
i nhi bitor. Accor d| ngI y, in sonme enbodi nents, an

activity inbi B nay-_Cal r| s%u%n -la |Ivr{‘; t|lnoh| bi t or
domai n whi c to the

partzyme conponents and which exerts an inhibitory

ef fect by dirspupbisng Lher $eCoRMARERMCtUr e required
for formation of a catalytically active MNAzyne. The

TEPESEREE G OoRR &dt iWAR Y THHIDIAGIOTHRRS T Hehassenyion.
1@f al ma@»tsrtvgtMpAl F(i@ﬁﬂe@(el% that ane tﬁ%’a@iﬁs@flayer El of
|nteract|nt ot categytlc l'y nodif % £
aEuBBFF-[&Fem r?rs'L&Jre iWRRY" i AT i Eoret @
sohptcanpr Sse Tar asdertbtatcd aiid teat dreadoimgpart {a 00190 |

0 iy C V|t |nh|b|t
PR RAE el o Ba o o i e T e Ty @ ight
beapsirs atbe WioEh Mmpnbd tedcatadd hetomgeni ¢ s ovr nor e
cEQRRLRS NW Ll w&%@_@ﬂl\@ﬁ XMHlQ:IH Bid ary 4,076 @XMk & b

activity i nhibitor domain and an activator assenb

SKREFFi PaPOPtASHEST L e hrgE &- (The fulgstl atayer BT is
nbhnlﬁ@én%pheemy tal v seRaratdem of, am adtvidylar to UV-

L R v AR

assenbly facilitator conponent and direct the assenbly
of an active MNAzyne. [ 00191 ] In sonme enbodi nents an
IMNA conponent such as an activity inhibitor nmay be
conjugated to other entities. In sonme enbodi nents the
conmponent (e.g. activity inhibitor) could be
conjugated to a gold nanopartlcle coupled to a

a o .
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net abol i tes, pat hogens, toxins, contam nants, poisons,
entire organisns, small nol ecul es, polyners, netal

WO o0v8/128363 al salts, prions or any derivative, POI/CHR08/000163
or conbi nation thereof, or1any other entity. Preferred
aptanmers herein may conprise short singlestranded DNA
or RNA oligoners that can be isolated from conpl ex

I |Eg]£ar| es of nthetig g&lﬁé@é»@oﬁmQh@yfﬁﬁsttgagétVEl
ex orp ron, recovery, and rea

thedk I’ﬂéjrrpxregj eam e@l@@tm@@ s ﬁ@%@lﬁi WaEB%?[TF I:BFgquues
suc?xﬁl Y Pfé]ﬂ é desQr cRybenensdow masknbivapbiren ion
ereof i

e abilit o) e
cam.@gr@gplm«an@@g ChSs Tt Lo RipgEoRaLEE, BiCipE RS
de @ POSt s RAYet aPgeteraBDYI agditmnespattemngc GEesENdqrRS -

as ani no aci ds

iuc!
whigh j2%¢r EB‘E‘E?E%bQ%\n‘?’g[ﬁ%‘a 85.5.013,0 oﬁ?ﬁoﬁfgbgléﬁ@ %C Rich

ner ITHy e used £
as A EEEt AingStetbhegueat @nwmde@ﬁpgéﬁyuéénﬁélﬂn |1ﬁlé§ je

pr}Fégﬁgl Za:lt‘gh Fﬁﬁﬁ/—éﬁe Fhe presencerat &Aaract Il\a@ztar El.

an sw ynme activit

renoval of IanaagekvaEbep| Pgﬁﬁati?ﬁﬁn?ﬂy'%gﬁ‘ ofa?’etrhe

Wh?ghl Xéhyb%f 2B MAzyRR e , Far ipbelitlapt mt@a%nslttelmed
o facilitate detection.af nu(cEJl gfa
pohpRERUEKeFESaéid LEgaREd.t et &at&s of a I| yand can

hBHb%Bﬁ]élﬁgviésedytﬁ@f ® m@érem?mrmalm%%ﬁ &h « i
us e o's refrasse x@e t
an§n§%§&:5é@§l oﬁ%o &l 8 18I (RSC s o

5F processes or operations that cur
thien 14 gtte dsiave Lst dgePartherdiat the B &ﬁ‘ﬂéﬁje i C]Egach
apgtrlgq‘f‘xg] %h@?ﬁh%déé&%&eﬂﬁéerﬂay@: trhelequeairy ienc enatheds

ng s used herei.n a Sascal \ a
ar't prederasst Cl’%/\r?éfreelwr@ﬁ?g‘ége( or° reaﬁl%ﬁ sgt))%os)
£ 206Gt o8 ra&;:ts@maajmcbd heo ldcoureeaicen®f apdcpcreen

st age (or @}Oég&)e{ otf deé)end usedé he, Dot & eNse ehed

hereln, the tern% 00
phd‘t&ﬁi&i&nltmdmr oraﬂqee&mf@ﬂa@mﬂﬂkét FeAmcastatet

Lol ers to any, SHGEESSL 00 Of R OCRESES @ép@@etabnoasd
DAHAEGEUr-7 n successi ve sfages,_ wher e]

drociouy 1 emm pHoterenst atjée | 52Y5Hi Rat ¥ yeﬁ%ﬁﬁﬁgeE? 3nltRa"

bk W S Sé‘é‘ﬂ?cf’éuﬁazpiﬁ‘c@@m}ﬁﬂlﬂﬁ@mnﬁa@b&t &by, t hbrough the
occur'rence

precedi ng. st age tvpic ends
sybgoexsesS orVidpETAY | bR ?ﬁ%]f‘tg% u‘% ffn s%%nggge%g tie
1c§$@ﬁe§arfﬁcée@ﬂb@6£ sassadase §hengevdaet eblagye angle

recedl age. coul fy se NPABENt GOk beam T
ubstt T’ c‘1'30r %?1 Suggéqéé ?%}:g Egand thegpr odeam

£ s splbseﬁuendiestageel:‘éartﬂ segve E§t‘de€8m§ &rate S
stra c pkager.. Tllraecascmcte rm:,aque
Slﬁ]ﬁv%?veﬁ(g]é%lgg/afgﬁ%nggg @%g% LC rt%réo\i alr®f peam

laperi Bl | seadewsf Oénsgéﬁﬂﬁi?tyr?ﬁﬁg‘g nent
11087 €0hiemb 00201 ] abpaasead &nma?ygulfrer efoor afitee! a@osuTe,
is not Iimted.to, enz asca Ak,
tb‘?hEF%P@ﬁEFlFFXﬁS&Eé"FFO% &gscgg‘tek‘r%e% i% RN
wﬁmadtamatrés gheascade einy egompr ofe téilﬁﬂp mfqut@a‘%t%%l‘iﬂvea
resul t fro | yii Cc daef 1’cths to an
1§KAZy e, TP SISl Baat e e s i se .
oamahahgcatfl theobhatoisgmai tiesuEvey & G ;%%e ©
tgct I ts¥ ? L,R0 MIAZYRR wWdde QJeqal\gagggpaﬁeldllttg/.;hm sone
nen a cascade may conprise a |'f¢§6\§ﬁ%§§tf‘e
pssghabnr @ultﬁené%%%%/t‘“i%haﬁ?%ﬁ of ~ an yne
oW LRl iFgase aghied . (FLReREs enb@dldrém)s a cascade
may conprise anplification of a signal resulting from
catalytic activity of DNAzynes or MNAzynmes with |igase
activity and DNAzynes or MNAzynes wi th cl eavage
activity. In preferred enbodi nents, such an
anplification cascade nay involve repeated and
therefore cyclic anplification of a signal, wherein
catalytic activity of a first nucleic acid enzyne
creates a rml ecul e reqw red for rmdl f| cat| on of a

o, s o o
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DNAzynme substrates). [ 00209 ] Alternatively MAzynes

can be used to direct formation of inactive MNA
weephzeses, i ncluding MNAI conpl exes. MNAI  conptBXHES008/000163

conprise oligonucl eotide casponents, which would be

capabl e of being assenbled into active MNAzynes under

approprlate condi ti ons, but which when assenbled with

an "activi t}I‘hIeﬁ]hl i tsﬁcorfcﬁtsilélytelx: e hiey Id&ﬂ@éis‘é&rl](guch

S are ca i nactive. Suc
T R A o ST A o her Tl o st oA in
regrprert afe Sl]‘EitQErEa’CEUlWJI”\IQ/ Tryer esulBiduoss the and 24) .
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substrates) allows the sinultaneous nonitoring of
multiple "detectable effects” or "output" signals as
wa@eoosnehident i on of the presence of the assenbl yP@f/CH2008/000163
mul tiple active MNAzynes ineresponse to an input
event/s or entity/ies (e.g. provision of assenbly
facilitator/s) whi ch are then able to nndlfy mul tiple
trates
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exanpl e Mg2+. The MNAzyne coul d then be sw tched back

on by allow ng the MNA ol i gonucl eotides and cations to
w@eove/12836K in contact. [ 0023 1 ] In some enboRKTEHRES/000163

the active "on" states (MNAzyne) can be induced using

a pHwthin the range that is conpatible with

activity. Conversely, an "off state can be induced
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a catalytic core which can nodify a substrate which is
bound by the substrate arns. Preferably the presence
w@booshzs3bMNAzyne i s detected through the detectPCHCHR008/000163

nmeasurenent of its catalytilg activity. The substrate
arms of the assenbled MNAzyne can engage a substrate,
for exanple the reporter substrate shown in Figure 1,
through t he'I"h%t qre@l@ttlkpraafofthfeh%a@omb%rﬁrge@{ ¥ REquUenGes
on th% su st&gﬁs arms and the substrate. Once the
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catalytlc activity can be regul ated by the presence or
absence of various oligonucl eotides and/or by the
ability of such oligonucleotide conponents to be
functionally active, for exanple to be capabl e of
hybridizing with other oligonucleotide conponents to
forn1stab|e NNA conpl exes. The truncated arn1|s
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way of exanple the insoluble support could be in the

formof a "chip", otherwi se known as an array or
worR@soz83say, which typically conprise a pl ural P€H/CHR008/000163

ol i gonucl eoti des coupl ed, tiethered or otherw se

attached to the chip. In particular enbodi nents, the

ol i gonucl eoti des conprise nucleic acid. [ 00259 ] In
Fﬁzsﬁk'egmlar e'gg §| ne !n ttlill% @e%@!d or layer SC is

i gonucl eot i des cou conpr se ality ot

deprpéRendts, or portions thereof, for NNA conpl exes

whi ch i ncl ugebyt +gpeqRek Ehﬁhﬁ%@l&@f1§ﬁ@$%&%€%§
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ﬁ%?nﬁ?laﬁt?hEFESFroﬁﬁ sBite 2BNBOGIHEHOL, LPHE Te Perfdtft s
nﬂﬁymbéeposrbsénEdnkabmanwlyWMthh@&ph%ﬂwﬂﬁID&yer is

ca t t.hen detern1 The
shPEOLRED ProRCEl SLOR Lok B R RIS o LIS LT by
a@p@alcmu ah 8P0t ﬁegpeeseﬁelrswent D@nth@ndn@nﬂfamtlayer

a Shaed- éagrégagggceksa@nkér@eg BeG 't%e@h'en &t layer
single solid support. The sur ace of the solid support

Eha{cpafeunEignteal Ly Bl ahaf) of s therecfeafliieds asddPo
n@SolepE£S6hOBE PhopbekHBet aneesayand dfheneitentriss Jmy

Sit elther . into the depressi onto the
(SFPERkr BRES) Sherbibnresk oRLSREBray vy S10es
smmseraber1QOEX§obed|ousUVHtadwatdbntﬁeceiemenﬂ$wyﬁ381de
' rsed sueh rance il r
o L e O R o By P S ey o
lamereachrmeﬁponfilag%omm pleaped ﬂﬁY§m2emocﬂilmexne§ 1,

2 the $0LFdysyaPost cHBY hogbHdeeUnLaue 'a@%%&in% ow-
as indicia, radio frequencg éag§§ |nFegrate devi ces
r éo

maglE e ERPRTeF bBRocREEBF sthp N S5Cke FHRRARIINGS i n
f@ﬂarﬁ@cﬂ 1%@ d@lggbm‘rynga’fﬁeOfglhfaecs@he:?f?atv& tl’égv@lruah%%etone,
i de lers L ona a Lvely conprise
eI P SE DMLY o - pr bEAbBF AnCES B 1Ena olh FheE SoPTtnes
array. FurthernDre t he uni que |dent|f|ers can provide
for correct orientation or identification of the chip.
The unique identifiers nay be read directly by a data

capture device or by an optical scanner or detector.

5. Substrate systens [ 00261 ] Also provided in
accordance mnth t he present |nvent|on are generlc

e
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which differ. In this case, when MNAzyne cl eaver 3 was

assenbled in the presence of an assenbly facilitator
w@owpoes3nd generated by cl eavage by the MNAzyneCT/ICH2M08/000163

2, and if MNAzyne cl eaver 3ocl eaved substrate 3 then

the 5 cl eavage product of MNAzyne cl eaver 3 could

al so serve as a 5 substrate for the DNAzyme Irgase

thar FEBSn@S‘?L%ﬁ@re%ZWM | 935931 qbe@/

fication cascad reac i'on_coul Initiat ed [

S@@Z?GHFUFGP%@Plyt (RBe heapdtiacahang) iifcsipatatast on top
fagfihgoRak eridilbeesiueieh asjeabeltrd mualiel g Cdrcé?nnel

nanogart cles, mcroparticl]es, protei ns antr dd

ARAC Do S dioe Mo AT el G S CHATGH o7 o

nghpmepeatser fhe |dhpopredt eiiksh peptd dra]rilumieejec:sacardis the

c'ﬁ@%?@a %' Sl 3¢ A% RERL m%%er.]cu@h%c% gfd %?Jll 'E?r[&ﬁator
radio-frequéency nmagnet

leynrbi Agt ﬂ@nnEH@rﬂeofAS[CQOZI’P@ Fesubsor Ettesureaﬁ be e

sea%te' ed by an s MiAzR 4 ReRROY 1R i NG, & 1 deleadabl %y

fect” or "output” signal. In the detection process,
di—”ﬁé“sUB%Fﬁ@?e ﬁ%lgﬁeoﬁbﬁg;f% WWH%W the

sbakcexaspleaiel e@m@etofalmw@aer Qofeﬁlci:ldiﬁ:.rdllgﬁi i®n Dfgate
atl on of nuc

I d h I
Vﬁggﬁglﬁg %:t&“?—’@&gﬁ)%ﬁgih SHies S8E d"?n)}:lefé .o"’ﬁclo SHAT
thgnthesinsl RNagbdl ymey ithat ilowsultednpt dteeradi rdct@thess is
SBQHX"EE' éat 'a%%utRNAE%pr qd%'arl %’fgjl@c]f%ﬁlaéjéﬂév %Lﬂolcan be

reacti on, "al'cohol “oxidation, e reduction,
obaernedand pyrisnirditie mucessts de Thddiss curves of

rabkykaki epe @de @Hﬂé&sr@blque@ Sjé{ﬂ lteesrecst;rfnweﬂ I be

tide bongds, tidyl-RNA s esi s, ac,
o FaRe e ey VR o ot s el for
pahgsphhe&yhrthab@haldeyl dtn @mymoparaahiygr rmnﬂi al ladlivots -

forgat eno ri %tq:arcbon bonds, Pd nanoparticle
VFor ma 6 i'soreri zation, formation of ester

bonds, for nﬁheomebﬁ@m decbondsg IDNAt@@gllyW@sstlla?tn elt]
SEP¥HbT§ gb?%r@'&%&%@%ﬁ%’a@ﬁ@%l@%@'ﬂ&%@es with

eavage a consequence of substrate
swearf:reﬁt LA O 9&1@%@@@@@ STERBG AN efTed TSI

ofgepekabed raned trhe MagRid-ude Ofarddysefifectcamy

her ef or e belndlcatlv of th a of the | nput
e APEREPR oo Bt BRL L IarT el by Tk hAGETF PP to
subamni etrpmet eretleadshd meinudhiend dimeat ésc arice method
aéBS%{j écggy’th% %%]%tﬁ'o%s'l‘?{’ HES P EANGE, c@asc?‘paque
Spec ectron spin’resonance,
mpbeaiLpZ &t i @@nﬁlegroﬁeer@emé spdte cdeomEtasirgularfeatures

ofli GBGOLER hARURARASSRY £ FRHHATBLP AP e t HAHI AL F Ying to
ghot onetry, scintigraph el ectroni c. net hods, UV,

esrrarenrte@ﬁlt 25 PRf L& e Ssp Tt B Ch ARTRT e 2
sIBEBOESeQr wARYhC arbithatspR ridvit WSidldedt gt sq_:red:tnrfar:a

d t met.hod
TEREPo0f T PoObSPELFTH Tt R i ther empti S L <Ly
cquénttiyendayke , nadpeirteuice tdie tﬂrefamﬂrmte:rsrngena]lomted on

QStS habbe ehlectp ki qne arRodi 'EPsﬂ.I the dr”%#la%dhe cover

er conprise determnin t he nrtu
thapantéyensubssmetife dlgnt ee”dtadutcrﬁrttksa (s tyatgn 2=
célmglaeseeg%&lsnatmo a@tl%%@l%ﬂtdl.{éla;cﬂ ég‘ﬂésys fp1a pxeanpl e
¥ det erm nati OF’ t he pr esen t ect aﬁl effect
P9 Y@’anEPlér §Hal, fay e é’é%lf
PERI mpbnyeghyneneahelpmrmmme)vr tpc t(q;djlq/cquacrﬂnafu@)d H’NIMA

fé ;L ment , t the g:nltude af J‘th(_ierd ect abl e eveégrrtlt
R%?Y%‘ gtef'm ne rom héjrqﬁ&ﬁ%l | ed aﬁ yafl war
activity. [ 00275 ] Several groups have reported
detection of nucleic acid targets, and other anal ytes
wWith colourinetric readouts (El ghanian et al, 1997,
Mrkin et al, 1996, and Liu and Lu, 2004). The
strategy involves preparation of batches of gold
nanopartr cl es, each of whi ch has a d| stinct DNA

S . o o o T T 1 -, Y ~ 1
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gl ycoproteins, lipids, |ipoproteins, cells, viruses,
bacteria, archaea, fungi, antibodies, netabolites,
WE210R02836%5, toxins, contam nants, poisons, snaPCT/CH2008/000163
nol ecul es, polymers, netal 2tons, netal salts, prions
or any derivatives, portions or conbinations thereof,
or any other entity. [ 00283 ] An apta- MNAzyne, for
notrao @,z;,“s“gs; GroTor e ant e e e Site k! B e
S
apt a- MNAZy e may ug?e oreD ge t@ﬁéﬂ“eoyn%wcbr%é@@l
t8rt585éH8€n§ﬂ0§ne10ﬁ norte @m@lﬂnatﬁdhﬂﬁldﬂﬂﬂhjgﬁéd
apt aner andTﬁeuee gtSée 0 asse
aQ Nl t§ L 02 4 mghg}(::t?pgdﬁa%g aPFe\)ﬁ%entlally
PabpreRrat ¥itha OUnéeép Wﬁﬂ@napﬂaﬁereuwﬁyabeesolutlon
1an96rpbhaheﬂm mno eht beﬁ:tee@tle& tl'&:ecg%%‘s%'ﬁ%lr% m. The
fjgﬁtliggégr ﬁ ?e r ol ecul es or adtivity
Fir thet SFECWPPPIHE APpr s8pAt P@rtigular
SPQW¥¥E£e§Epgené§s wbmbz bheleregasabeqsl@&gn%@%r%?HI
Pref &-&f+ 1 he par gonucl eot i de_conpgnent s [
furth%L i t mf %%ngﬁgréc?§¥ea t RatPaFtEmers tesully
SR <r ?h%%@po?%@@%rﬂht@,athEeasanemeseﬁohhehﬁah@ﬁyﬁhe
£ it g alaigd £01h ten € OIPENEAE SspIhe, 2 Sﬁgﬁété tacilh %@Lgo %4

the stra ilJustrated in Figur can C
e%ﬁ%k ?ﬁ%kékﬁyo?eepgeﬁﬂenéelEehtalmahgr@nésofor the
f%ﬁﬁﬁa@nmﬂwnﬂr@&ibaﬁera@@mpgyeé eye §Kt%%ﬁ§?hn (hhe aphig

ssible to

(Mpul dbappnaGl a{nf—gﬁ)telgu ? kjll\hgg(ge &Zoro]ﬁéc?éi"’@@t (NiCr)

recogni se t wo
aldsyieiHEan camchn:gtmg tm@liassneerbéuyc]ﬁ agk | PEBOOE pggnd

(P@ll@' e wﬂwéﬂé@l%ﬂ RN apééin)é?o Ssﬁéﬁﬁtél%gnate))

ategy shown in_Figure

a4 &?r THEF SO P Fudh e t SR~ ITalﬁta partzyrme)

(temmmﬁd@wmlmm@bw&tﬂiyﬁﬁ%feﬁ@%zym i s
only forneg dt e prezence of the activator. [ 00286
] 1t will BE 5515 EOTAESH By thife madha ddgpidieng to

thgr tll’){v‘ﬁalttl@mle f@rrtﬂuen:e CApiANEY S aCQiEléerP |1517.Q9fé’39&§1§1fd
i ncl udi n

cohBLe 3% ofLaE/J%.ef ol Q%%uéoe?/t :C g,%qca[c{r%? ntl'}ctq,t\l;pqg,rateg as

th artz nmes, the asse

th?n%ﬁﬁ??orPé?f?ﬁébéwb§pmdu§tﬂﬁﬂﬁtﬂaydﬂuekﬁﬁéﬁﬁﬁo&é&é&Ib

theefuﬁearﬁehabeélb%tq ebher-cend of any, ane of these
q The STE egquWLﬁﬁﬁﬁﬁed

cl epti des. 00287
cof T e Ehec SR ehetuSencrtral. (e ot ovi demmehod

side bpnarghpaptahNNAéi&% aetliow ty %ﬁ'm%lﬁ %%@%%f%%}b low
pr ovi d

ct |.es, and/ar
S et oer B B ohonefcre E(‘?@F&al&ﬁ(d Dgdieginechdind the

det ectron
su]@rg_}%@p@ usnag- apha- pNNAEyHBSy Bubtlietront RQ zed gaps are

1 &q MNAZy e, £0 cleic acid nz ne |n
:hfwﬁ scade re%ct?%ﬁ gg??gﬁég r&e#é@? énrgﬁ§@
Fi t A yered hﬁeth@cﬁeréaacldfothgoeubbeabt@eSconfer

Figegui4ed. fDie ogwp§ca§gaptefeﬁeh91%(§'ﬁgyg§edgt ect '
lso\‘jjmgtat 9?-‘/ i ncl ude; a) partzynmne;
s a partzynme with an aptaner |ncorporated |nto
one of |t@qﬂﬂiﬁlaﬁméﬂbﬁﬁéﬁﬁﬁ&d&f@ﬁéIéé@%ﬁa WBi,ENL $+e
Qel whi ch binds_to both
Layilk Ao i q?% h}%y?‘ﬁé Eﬂ’éb?hﬁgféﬁenﬁpyd@ﬁtaﬁe

aptapartzyme and
laygat | vl aNARe L s ke StLDl‘ISttﬂ?Iaiﬁelet OJcoRdh8POhEehxides

sucsulst radce; (ahd nhi bi t or

1.2l i gonu eOtldéE%H?@hq%abrldls %et%ﬁth%daﬁ?%dbﬁFtY?ne

Y arYegﬂeo F AR s eﬂerh ehsttipartv ofpéberapt agBge .
sequence and part of the substrate binding arm of the
apta-partzynme sequence. [ 00288 ] In the absence of an
activator ligand (Figure 7; left hand panel), the
assenbly inhibitor oligonucleotide binds to the
apta-partzyne thus conpeting with and bl ocki ng bi ndi ng
of the reporter substrate. When an activator ligand is
present (Figure 7; right hand panel), it binds to the
aptaner sequence of the apta partzyne blocklng the

Y " o o .
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activity of an MNAzyne with cl eavage activity. In sone
enbodi nents, a cascade may conprise anplification of a

wGar@natsssesul ting fromecatalytic activity of anCIVNA2008100163

with |igase activity. In same enbodi nents, a cascade

may conprise anplification of a signal resulting from
catalytic activity of DNAzynmes or MNAzynes with |igase
activity antibNAzyee seahodNAzyesliwd htocltday dgerention
activity. .l re [ %p‘qp n such .
ee}%p'l ?6 [ ce?tllcrc;n&ceegst%g) ngcmalye '_ﬂgvéo?vééécr}épae%t%%%d(Organlc
ftlﬁéldefe&f@qtydﬁagﬂss}rﬁﬂqm)caﬂtdh jSn%cf@iigim ,JPawreleth and
sC@LaliVridmaady Viide Afpdd IsSle M EIE A L&D Y B he
creates a nol ecule réequired for nodification of" a ,
COURSAS PURFH S iRFPIUCI VT HS PRI L od@s chvith a
v@agv if.hngtwrmlqr f&%tcftoa:blﬁélrﬁﬁ:lﬂ( efcrm&ub ired for

nodi fication_of a _substrate(s). 0 r re

nadi £ onal ARCPECETE BEBSy fEeh BT TR dencne
mehéode quiceedlimy écultéiensiynviendd une driteiectnoinic midetce is

rt. : enzy, r

R s S by B S o e By P L fFactor
LPagElfiif@coyc disorantio #fsddn ratzs of sthditenierctarm
a@eBQIoneii i FONREREY  (Rereof1 . @it N idN and the

thereof. In sone _enbodi.nents, a cascade her ef ore
SPRESI 6 TFTOAIRE o WO o Ui Hid e TIERACCORE § He

ldgkeet. a tsatgetcroh loewalwrdanberinegeneslat vy wesl gned
evel ' |t e t d ades .
oh e et e e b oy ROndT. v ST, o die in
capplri ¢at icowstsher @aam lilsdutaleiammd ipntdfetow hat ensiagys
wheh eXANRlE Mhen 2 Rhgel v ﬂayép.wmr@@f%@f @nd may
not ot herwse provide for a_output signal that is

cgetectasies [fheotRerentediTisnht<ensigre’ tham - he
sfgghatLytciolcnﬁi@@esﬁcarta_b gﬁ %grédcm niﬁlﬁaw&ﬂ?d@y bg
inear. In preferre odi_pent, .the c e e
exponent i al gt[ tgﬁZg@mjen n Z%F ggﬁgfd@?%g?eg.ar}g{
evhbostrtaoed nor Etguree oF, thy =i8) preachirst eethmddeprovide
. | | @G .aci :
SERESRUSLEMLOL R MOLALE 6] SN SO gl
sYPRgcE o Sleisy sgpied AP IteIeRn & IBNRHE GFs Advugaeh ive
188¥ rBebiro Pyt Rhetd eavraes «fidH gatd QRsPfaOtieLa by
nodi fi ca&{ions(@tér one or nore steps in _the cascade. ,
WRHI Pﬁplae &Fn Puﬁé‘?uftaarlqcteastse aeﬁbl’?l'fef ARG AcHeting
tor ther @ nsteps onn thize rd@seddrideesifl tiig fidrst layer is

ampli-fication_qf the signal detect.ed .during the
rﬁggce)gfllcgﬁ t‘—’lerﬁ1 sl)e.1 FOO(S%@O Cﬂrll%lrriar% r ,lrasnt extensi on of
cohearithesrs dasbadeapbyl-d result in a feedback

amplificati . , I e :

o pr oducilofPEEARE. phbeohTbdW AT, Jith SEHRfFi11
fagherashatpcoipet s6F & UCunack | c taa df BRSNS Helps
fbhﬁe&ab? pooduet 10k 1R et e eoBitd L enzyehe

al s mol ecul e permtting a second

coul 0 serve as .
nEOEPE: EoROT Eomb okt LRI G & Sl erich
iactdaaspypmenandna pheedbadk ranpl ifhec atdzon WwWashatke icoulite

be initiated. I.n this r tion. t hird nucl ei c .acid
mehobhe SRR ErEORS: S TE Rt Rri e Bk T Bl ¢
supstannesepwprases kestlerpaimdanay timpcontirst
caﬂagmvecngty%w%% 49 LURchion as & seqid Ruc 8.

acid enzyne thus allowng the creation of nore product
depoehbingcan@RGOFENE 144V diipte SWrdt WHl dlherdiyers at
1&88tt bhedradekei/edaelsd oG ORPILE itrs f UREtdOmmas whd hird
nucleic acid enzyne. It is envisaged this strategy
could provide a nechani smfor feedback signa
anplification followng initiation of a reaction by an

assenbly facilitator (eg a target anal yte) which coul d

all ow assenbly of a first nucleic acid enzynme. The

strategy could allow detection of assenbly
facilitators (eg target analytes) followed by signa

. o o
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nol ecul e which may be a target assenbly facilitator or
an MNA conpl ex conponent) and "wite" an "output”

WGER@Raks3f®. g. to recogni se an i nput and act onPEI/CH2008/000163

nol ecul e to provide an outpsit; e.g. to recogni se an
input and nodify a substrate to create a new reaction
product useful in a subsequent step). The properties

O@f ri\ﬂﬂ@aym e M\Aza/ FORpl exes
< procceS,-Ppﬁs (rzlljgatectl ojﬁ of ??aﬁgﬁl‘%}pgbgﬁgﬁ
‘6%%%% ogftrs
lgatees ancbostiner tmeoqﬂﬁﬁﬂﬁserM‘slA‘Z:W@ w@fee@sa PI oyhde&am

(E%C'b%&ltﬁ@xﬁ%rr L ARRAYCLE Chaich lﬂeasﬁgnpq' rid{‘for “OUMLM

exanpl e, to recelve an

lgﬁléj@ﬂﬁ@plqnattéleom rseg:pimge ofAs-he ghllbhghtte under an
bhr e Qi 1tehi i | sddd
o 1@_{‘14@ Gllhick PRSI LAl gcréniogs\ﬁﬁﬁd %pr ucﬁ%%lons

gs%gl n_cascades. Some ex
ot Dﬂkﬁﬁée&ﬂé i¥endevate tff@rre&ml\lwmmg: drtiend BN a
opeehadgngvﬁuc ls@lee: 1 &G icd I@@i@é"@’eﬂé@b &x ahMAzZE 'layfer,

Q(EIAé L]%\z;\vses arie gar %cg&g}l%wusefula@?coﬁkrlsnga,t o .
thaf éﬁﬁﬁt behiofl pae‘tﬂuolfeltmea@lmt@@éymtgwéeﬂ%ty%} by,

t r; gleava an ZyTe can
r&ﬁibv@ﬁ@r@h@ hibga bg?m?l S§RLAd%E Q Ipcboé:a W

rovi or t e next nuc
gXﬁﬁP ekl FBF‘@YaEﬁIa@lBgJ er @é{ﬁpngeagﬁwd@m;qﬂ@ebgfr the
r$ﬁ§syéa§és whi eReCan-par &b%&ata%d' %h‘éh% E’,ﬁatl'a% the
sONAzyme_conpl ex useful in a fol |l ow ng,

precedi ng°t eACPT GRSBEAFE. 2 r@@?m?luFtAﬁme)@énﬁlh@r yfirst
lapehani sm for generating a |inear cascade using an
MNAzyne an ca| th |i gase activity
ina for rra?FJg%lg#%éne ?% é%wdﬁgé@'ﬁﬂ%ﬁ i s depicted
TR PRt DonFhes thgufeballsatcdeacmfbaﬁ argengkalbhoto
diEECHQO(jOJf’JQ)' ]Bﬁ‘rgﬁé glet gehi Qe t%% én%ya dr ?.léll) %%6: NoBa1

%/n($ I gase activit
Veoht1 %%s’éﬁ%‘b’y oF a Barﬁﬁyﬁ’éepor(F@gerNNA@ytrrand

ldaom &toiﬂ%tc@ﬂ‘ﬂ@a@ﬁ i@ed@ﬁggﬂgéé QE tah%lg ‘:allt)éﬁfle?, E1 on
e S eg

H’aﬁc @éet]y pne ot }g a% n
IQur € u%%% A C%%I T bR be M?ﬁe§ aPehof the
padl erivagen adllwhtwh@nﬁmsﬂ@dyaf Bt bsl ﬁ@@@@l@éﬁ' MbE¥. not

faC| I ato or exa

ha{ﬁ? S%Ct?%n%ﬂl? gx?:foé@%%{\% rectr‘?%{erfSFi‘lﬁPF’ogBBFfﬁrably'
bCM‘@@yﬁmsOﬁ\ AR CérAVeaat SUDSt taéefi\rst
latyhits ﬂew@tpangalalél ol Savage &Eﬂ%ﬁé"‘@{;ﬁg 58P B s

ase %

r use a substrate for
ats;ie ?I Igar_}mr{gqu@ cleh q‘lbm]@tt]h@alﬁ L, which
lsclpewf@g@rmmuqt aAlf\mlSiémﬁfl@éa(rﬁ?d 19 883 pat SURSLIake o
hol;},)ev%%ner %qa (]B) anot her ol i gonucl eoti de

I gatiro subsci % RS dat i The af HetF phryey Bl

le @atﬁ@lﬂ}qﬁsz@rakd}st@p t(&dhr)lqd& NERVa & are( cc)>mpat1ble

I&@J 1274 [ r t rat ec step (il
i % xﬁmrstvm t hg%ttﬁg%%rta%%n% canq? o$§n (ﬂ%v?i/l\lAzyrre
paét ALRE Pesderse v s Sevediudef apidvtag candC datk ehetcan
preéheawg.a substrate C into two products, 5" product C

and 3' proguct C. A detectable signal can be generated
fol | owi ng tledvAGECoftERbst PiPE osen itthive st &t.e that

canebe EabeblxadlplfeOIa @)ﬁ@rmlle;e \@é{d%c%éﬂé&@ﬁ@%&hﬁﬁ@r or
=T TRl PEARREY (LGB P Fow. A ini (e 1F oredh

or §igna
Ph@éaeﬁn@mtbyeaﬂaaarggeﬁbuys paeuﬂarraaauqr A @Qm@)ge&{élﬁls thin

fignal ¥he) cwhkrheak! gps tﬂ%sgz;%tt% En&)f.&l ﬁnﬁﬁlyrﬁ]%:}%lt%ns

| i near cascade format

acid enzyne, sone or all of which may be undergoi ng
mul ti pl e turnover whereby a single nucleic acid enzyne
(e.g. a DNAzyne or MNAzyne) may performnultiple

cl eavages, ligations or other nodifications at one or
nore steps in the cascade. Multiple turnover may
faC|I|tate anpllflcatlon at one or nobre steps. |n t he

. Y 4 a1
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applied "directly" by providing a conponent or
conponents for the next step in the cascade, or

wO povditesses | y' by allowing a reaction |ater in PEECH2008/000163
cascade to occur, or various conbinations thereof. So,
for exanple, one MNAzyne directed by one target could
provide a nolecule required for the next reaction and

r&ﬁ@j@@rmm @d@%&@%n@téﬂ@tg@ra t@év@%l&%’rhéjters The
F$%1V|de atge requi red for, the next or other
ST et aéfr‘Fr I AP B st ihat 1 Pthdream L,

1malplaa:tt|1(mﬂarfa)tcﬁlmx}rmnléycldﬁ Vit da;is;elﬁm/g Qﬂ$et hat

r an aI 0 a ied to en
%E %égn ere Yo §?|c§?f%%§ A t%ﬁ% %ﬁ?o
prrueéanr@qi) téeltd@s@rlcbedaaé:bxd:ﬂea wnrtladrdngh d:rhmgkwst
FE@FRINAL qum&fhorarsodléc f/iarwi {%ers L

nucl ei c aC| z mes respon I n varlous nu
PEAIGERS -ade e@@@lwr&:rﬁn% }lﬁ}@“ae]ut@ﬁffjé’l%d?f the
phbmotsedlglmlvpaamawfee, assendlexdaedd idtatorsi and wdherr
c gp X co onents A nunber of nucleic_acid

snf%g Pes poh FoRS 10 VE b &2 0 T et '© i Hrotrickn -
Thre lmghtori:eamortpam@m@em‘ Latdaacddart |cﬂrﬂa:‘lqum<ﬁm_1;be act d
iﬁ% @;?c%r o%ucéh%' s‘?ﬂzty é:l]l: Matoé uc]?he

conponents o an a tlona el ¢ aci

feﬁfﬁznéamem@& disc O@@mleertzyﬁfé?@cdrﬁmfé'x Jex03: 1824 shadows

oﬁngﬁﬂ%ﬁc&xarﬂés%e%ftl%eg%’scaﬁfe rgactdan whiph usesn 1 as
cleic E&ﬂﬁhenz ynes mhlc can cl eave substrates,

SF GEefer dFRdIcERS ddt & IEAAATER whi ch can |igate
subst{ateﬁ Aﬁtbk|é&bb?h&é 1 he @%b&ﬁﬂéndﬂtﬂﬂ@fiayer R is
t.he proges atjonresults
e%g%at% i O gD ggne\%ee&ss 9‘1 def acﬂpﬁratsoc?lunﬁlo%‘t ep*q 1)
eecpeszAzmcmseaﬁerthk a&s@rﬂﬂ&mm'@e i Irestehe RJrEEt%ndmreby
rgfno%das%'@blo‘bl @_{%‘ | 'etx%togux(ee s gsarlgr?t &H?an

aci d) and t hen cleaves substrate easli
the glieaedgedsr @éu@ﬂﬂe\/\nftlﬁfsé 2-ayear Egly ¢} ctfpﬁm%npweetelon o
1hef fleRds. Jn tHieen iGak %e@_l}my% |drgase {(0rr 2 MNAZY e

ligase) ligates the 5 eav e prod ct fron1step (1)
to a 3 Ilgi FBn2 sﬁﬁgPP OP%%§ ﬁ@ﬁ& B4 dat i on

dppoduttdwsiuci a:aatsela\tesa@famtammﬂ wdmaad |af atlos for

| | 3) .th nhl y
N R I NE U
(5$§EW§IQCoﬁD@aﬂ@Eywe@swmaﬂ@ﬂdmﬁﬂyﬁﬂAi¥h31dﬂeaveﬁlbm of

tmel %am%aﬂla‘%le%\ég eeb%tse@t eo% ItrHeo ﬂl%norl%i}écﬁ 1 &P
cl eava product with a 2' ycl |céfhos phat e

PF@FﬁFﬁgéyaﬁH‘Péoyéfiea\rf@&e thay@m %ect=abl e si gnal

pﬁéﬂebéngaa@l@t a@pf)@h:’c@g mey Gl Etf&la\taﬁﬁ ffe Hbst rale Zindd a
ubst abe or__exanp

ng o SRR EE Bkt i B e Re P e i S BT o (PVD)

1h|peat1¢eﬁamoayapbraheo@aam@mmr|dpunndnﬂngjandﬁb@ure
2, .ea c

A e e e g

lﬂﬁyabéeunder90|ng mul tiple turnover whereby a single

nucl ei ¢ aci drenzyoR: (8tdp, 2 ANAZYAR 1 0 nYNAZYTR: IBY the
performmultiple cleavage or ligation or ather

P%HPFFEEPF&H@ ABYBRe Rol Sngedodech oY pligfelddsiayen an
apbtbppl ecbusboventMayhkagicdonat & aa@H iHJ gad itdie@dbypne

0 re_steps._in the _cascade.resultin
LEFEPRT Peh EBnthP PRESSPURIE dbr ELve Ly, e gting
repiensbEptse. pPOGGSemsiplﬁerﬂh@er'&n (extreTesi Gghiopfre ) .
ThinEaLogascade bl ushaatadd B & R e I iitldi cive
in a teedback anplification ca ca t sequence
of the 5 cleavage product of N%szne cleaver 2 were
the sane as the 5 cleavage product of MNAzyne cl eaver
1 then the 5 cleavage product of MNAzyne cl eaver 2
could al so serve as a 5 substrate for the DNAzyne
| igase (or MNAzyne |igase) and a feedback
anpllflcatlon cascade reactlon could be |n|t|ated In
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bel ow provi des a non-exhaustive |ist of possible
variations. The skilled addressee wll realise that
WwW@RHwen283e¥ i ati ons are possi bl e and are i ncl udeRCTMCHRI08/000163
the scope of the invention25Table 3. Some possible
cascades using conbi nati ons of MNAzynes or MNAzynes

1and D%IQZ mes. Method for formng a pattern on a
s¢ibEt Fatt&adnd selcsiemsm driéViec edammied dher ehy QFQSS s 1n

aRefredénees o HRehaled aA%%JIItC%tf s 'I;Ehrst %{ I(,egfaltl On&g’qd R

riority of ropean paten
pg%g ggottg‘ Qﬁe@a‘l&ﬁnﬂﬁrﬁﬁ@@d 2e0Rr tEwe dJl’quEOﬁiﬂchlefr
thpi ghpi § lheer pexat eeb heael adoy reke) er&e injts of fhe
f@ﬂgtr h I | d _The inventionr fés f
@&% ﬁ gr?nh%% gf’ffépﬁroﬁpér§ul§§%tt@%dd9m an

S%‘FEE?r%Fn Ehﬁe%litgétf bemast hbaabytsTBeh@&e%H?gglﬁﬁgge The

edigyf £8dHRYoF N, P cylka rgani c el ec
e Jevi ce gaagk ?o%%%tAgtk E‘B‘ grgrsngngaﬁfgtrt Einshpl is closer
st 4 uctjujr% [ ﬁo’tlﬁ%e nfe¥reaet eithndisab- risChangt eeckange

cdrgraet eaittl@hl & pad: %ErQhé eggg&llgg!agggl Sat #gﬁs :
1 on

on el ectron beam

S rel
cRiRldds d op‘?. SERETIN %%%y%%néﬁppbgeq dwsua t(hes¢

beam an

q tHawmpine cmétttim@ISg@ r@spk W oMmed ds £OQPLELNOE
on a

bettatet@{ tqgg t hods are ase
C{?ﬁ% nd- repea%?proces ?{geg‘f%st%s %tfhﬁ%a@m@l’ehe
SThuddie ig9pR i mgtenufaats fagenAla1he gprent,

SU@HtLIMI@JIghﬁLﬂe Qhndl G 3 IR/ Sem WU £ nt].%t ! es@}i‘%@n%%%s&e@qe

mllinmeter wavers per
P h%ggget“ﬁe‘ ¢S tjﬁé(g‘frraﬁﬂla@q@hﬁ)eﬁs@]ﬁh@ﬂ eiqui idshce ¢ of
theqdiighentebei mg rat her expensive. Traditional high-

t hr oughput -y int technol O%I es such as offset,
f| exogr aphy ahdZGr SYEFBLE RhEyRe ddPdenmdgh @ priight £111

FagkgEesan- bﬁa‘ﬁébbeeatempkm(iyteld of @fetPRld ARAR Y 6 the

lm‘f@ﬁﬂhag gheetroai S . set r| nt ed

eafransistors havc%1 %g@h; ?g!bt%rtg&grhnaYr MEgmroll
R LB TPORESon TRECAER O Devii citsied’, 0306 He1994)

phaindsbys Dt i vEi Eh?@ref{ aha, +ARPLL idL PRYSL, %gjtlbﬁ@tc%r gdfsé}je
r

1 0 or exanpl e. Tra srstors
le?i‘[%gxogr apﬁ ‘g&jﬁjrrllﬁt ?ﬁ@oﬁ‘éV@ BeBAtiEpbet elebywh roakel a

Pregess par@yammmylvtehmﬂs 11158 s@éérgg%aob Qf‘
datag | oces di scl osed S6U2FE2 1781
PN .p%ir o%leéé)ésﬂéﬁi%%p %Onﬁ ‘E*Fme%JeV%% Ry EBehmAendgresvef fer
1ayaelishr%]u»grﬁ3%t of ISE@Jvlees atth@ﬂésfbu&aﬁh]séraa§§g£gg| on lcﬁe
whi ch

s btmjr zemtl e t t
Sl Ty Mot Su T SFE T or B oty R EabRPr Cuf fondo

wit %h not sufficient for
e i Sretthddns orct d?l@IMQKWIIEtEmnV@&bternlng

met&v@d@'retcefr aeeselel I¥ndan & bt he 305c8l 48%he
£ rit Lithography (NI )
ab%la?%%it%rl ﬁ} ﬁ?&kﬁgﬂ %glﬁr%d%%stfwmexremntammul d

is pr essea‘unfhheranrlenplth@t n@@lmracﬁ%r{gél ddt e

bhthegr aphy «all o rinciple for
lnvar bitrar fglﬁy cgj Fg%x e%t &FhiTRP GRS €95 Queanii field-

effﬁﬁﬁoﬁEF‘@?lF’éé’éﬂ dpf@ﬁ") Vg chipimi @iaﬁ:(il&@ilbé!’fercd[@ielség
paraslal | y1ugadaagsoan gt ghyr %&Ja‘i%a a SU eque”t process
Sep%rggsthe attern I's transterred [3fiehg
T9byY e cHRg. tippoenl pyfefﬁhr@bmyuﬂotéllf@s iro the
submicoomi taoged Rl seveRer ggb@g@gtgghegfa al rI li.mted
esses. Furthermore, 2R <t he

pprint pro
flewr?f%?gér oce%%lsﬁgif e?PEF fpgahdyamiyhf r:@wsaguﬁ:mvm t he

Parq%ﬂgixﬁm gt opsndErohet pat spaBeH0 et FBHLd' i %ﬁe%ses
Dependi ng on the pattern to be inprinted as™we as
the inmprint material, the process tinme of nanoi nprint
l'i thography m ght be quite large. Solid-state
enbossi ng i s anot her known nethod for formng a
pattern on a substrate. It is a nonlithographic
patterning technique that is often used for
nanufacturlng dlffractlon gratlngs conpact dISCS and
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wave printed onto 150 mllimeter glass wavers. E. Kim
et al ., Applied Physics Letters 80, 4051 (2002)

walemsnidses a net hod based on m crocontact pri neCTIGHR@B/000163

direct patterning of a netab |ayer. A netal |ayer
coated on a pre-patterned poly dinethyl siloxane stanp
is transferred to a substrate by cold wel di ng. Wen

crcﬁ'faﬁ/dﬂgfé he, &8.amy - tghﬁrﬂ@t ezpébf)helr{\%ls\?gs r%:gp}gg§c8£s

the stanp adheres to strate and

Do FRFGRIE  PrHEG THvier sté“%rtéé%@@%f\%r%f atl”ﬁ amplse@lsed
ﬁlfb’ddsfénégiftfl\ﬂa a@tyvif R fa{rszml hd i Zoﬂwg%ﬁélaflﬂ@% 543§
r in ng et a vance erials

t%ﬁbgjég§b§¥*”“éP 0 953 420 A2 discloses so-cal | ed
n1cronou|d|m@|dmgammdIﬁmek&}dﬂﬂdﬂﬂ)tﬁaﬂsxuﬂdﬁwdbmﬁkises

I n ol rycture ld.is put_1In
l%%ﬁ%%ﬁﬁ% con g%%ﬁﬁﬁﬁﬁ“ﬁféﬁ% %ﬁ1r%§%'+%r%1%@rallel
Pritéregechante|ssparGdqsd |dar ytlf&)rané@nnp:ﬁdn arengrk, sehithonan
BeNtEG i AN SectRld diddsatipn &y tga'%pﬂﬁ@éﬁ@{' o1 2

sol vent or "thermal conversion f r enpva

FeRe 1athiere Grp eet e aame g aﬁdrqlcdater%eqﬁ vezrﬁanswtor by the

Bt CIo@iS torfu G ihidy Q&verﬁq_ror{n&fn@mlﬁéﬂ Nthd r@:&h@ﬁéf O&jfp051t1ng
r the inKk to

a%% thf|f |rammsf
actual Léth)’ cfﬁ’[ Iozﬂ‘a;g“l‘ r]r,aé’§r BEtdute WPt heSHhkace
OEI@wumamapmzamguaubanﬂaran(dapnﬂﬂumng;asphbtmmﬁmwf&ﬂve
W RRECIhar 4B 2GS He B S ddifes of and the
crocontact printing concept to nanoscale di fensi ons
OPﬁ“&ﬁgﬁddmt¢@§ PrigEds 3 avefror reedbasy nes tlenheinsdensitive
1Rkt itkga hABRROYARST emhdoriRH &Rt qmﬁﬂg@ﬁ&% e
ldlrectI%transfer ed onto a substrate surface.
PYPLe PHTHGCST e dtifr SSRATIR TS HE¥lefpirb &l Hgia gngle of
inandeeier Seand drcedghd dsolatt l@Ttofcd esse td@bxlﬁcight
gago t%r% a%%]e%%gk%r fwg 2004/ 4025 A2
I'scloses gbt patterning of \wat ed Tondikd i (Rrsa
atakydting aos@hbtassemwbPQMmﬁmﬁs U&MEYMHQIHHHCEXpﬁQEd

it bro [ r [
e %ﬁ(%%%i%h%lt%ﬁ%"% FonbIey A bt
TBPRARLRG BRTE R¥d %h@@og%@lnﬁuagf@@myear oHgl Aty .each
e&\beno@ apel phrg swatrerneagFad-dtnkayich- SRAMEBNGAUS] Yan

ts fr n1theﬁgﬁdrophob|c regi ons, .thereby form.n

OYr%F PPEr FPBESLRARAePs SeCeRinErrauEily e iderde sttdrthat
ipr coveng- basédaset hbeds pafiftaicud arepelritd @ afhelown to
M t act t
B e R Ry R R S el ot i e
r%m@#naygaﬁbgtra@?n@ﬂtwee lelyer Zheirebymetcedresi movey aa JEd
(gtékéﬁab@g m@vghe(%bh{hcxén DReLs %tet%J ZA\ZPR%Q}@'O%
es 0 EXS-

garch ci ety Synposium Procéedi ngs
the( Bﬁﬂ})lay?ﬁeaﬂdpﬁpn?ﬂﬁﬁ €§nF§€tn€¥ﬁeaﬁﬂondui%Mﬁ¥

beihgi ﬁEtégr@aMthbﬁ bep@hteféllgc@*lcg@a%érge@{éd%{é&{ﬂ{dhed
corre on u 0 aKkl n
= (s 30e0tn. PRl EREnHeBBHkFTGnana ary g g B

ayetthennréepgatsdanothdnrkngwnhpatkebeurg »mMetHzocow
e LS. sicall on- cont
el R PELRLARREs S BRRCHEr s, LB Br SR B pmote
of aleesdanes nbs V@qnwealyl\/merpabdu, siorl.y idepds teedile of
iMbedentt FSrachdarh yspegdsds, Wt Hs' Bkanjdetth%r 'a@l‘g’l%g of
dropl et volunes of down to 10 picolriters can
JJEEHg%@%% 9%?th%o??%QE@n§§P63F§ealélénetébe@f¢ab6ur¢2
0 m cr oget &rfguzwelfi ?sh}&t)wgél§<|t:h§tﬂéti/@r%’ﬁbk@§§n@gtttlgﬁs of
irection.o e dro e spreadi,n
R PR AT Fhert i peatlr At hos T ERG o apenoi Blor
currently attalnable with ink- jet printing are about
50 and 20 mcroneters, respectively. Conbining ink-
jet 5 printing with other patterning techniques that
offer a resolution of below 10 m croneters, as taught
for exanple in WO 01/46987 A2 , may inprove the
nethod Fbre thesubstrate |s pre- patterned |nto
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areas and el ectronic devices for which silicon

technology is prohibitive due to cost reasons, an
wez@spissedpei ng an item | evel RFID (radi o- fregRenCH2008/000163

identification) tag that cam be used as el ectronic

barcode. Large-area and/or |owcost el ectronics require

| arge-area conpati ble and/or | ow cost materials such

(EETY dip gﬂt@trﬁ&ﬁ@@r@b%ﬁe Siz'nlré?@@l@:ﬁ Of §aBheh of the
sentconductors Furt her net hods fO{ for

SURRti e D PR BHBET atk F e re%tﬁ%% tha 6ng}‘ &hp a
LI GESSAl Vs I @591 tit N, wii Bl Sttt at henbaccomagysectional

bust t- f t d.. | I
vARE GUGHR RS BT & '%f e SE b BB AP % coet

degdistitedni ¢ conponents. is a further object of the
i nvention tg provjdsg eeﬂ eGH Qe Ry C8, £iPst

particul ar_an organicel ectronic deV|ce w th one or
constuciyys bereeehl chndiRRPpyt 8¢ cad/ Fa§erBPetheidez8fof

sUde 06 OF BT & 93PS hei Agnbel out i ¥ Mthel Arpant toukaet
i n bel ow 5mMm referred bel o SWytanﬁrgﬁ eci a

(d)efad ed'F nSPHECS LB EFOh F8R ngg%Pgﬁlédc)
lgk§d¢@nSMﬁI$n foreedbnpt 2t ebecantacgaand phet sodiroee
th maxi i e area or an
Céﬂ % ?leld e?%égg #?a%g$§¥g 8%9%£T§¥§ﬁth subm cron
Si zed chanri@t%/%}dﬁ@stmt%rﬁ orgarii clevsarraeriapyh
t]part%aféﬁ@cws fﬂgmbug@atltl iﬁ%@ft@bu‘lﬁ% aanravtwght

order to 1| | enent hese and stil gur% er 1
bQﬂWeC%%e%ff@ﬁeth%vehtt%%raﬁhYcﬂrﬂf?FSbeg fre figpE laver
ET ead] | wowdpar enbpagué heo deker 1 pyhonbpanceedThea frietshod

f f ' tt bstr
R T
caqppr ilskes whehsheps w@ldmeoéabrmgaalbnrQﬁthaﬁer (epndee
aé§yéﬁﬁ§%$€{ §18£)the upper surface of the substrate

material of the first layer is opaq
deposi ti ng & photesensfer v P@?@?S%%%httﬁﬁtlBXFF 8# that

cdderph Oéﬁérﬁﬁ%t ba eal @&Eit go¥epRoBbskaast lw tbfniche or
first |ayer, thenE ose S|t|ve yer to a
re54HE - be%n?pP%ee BE% Fﬁ%lnﬁ fig®BRIERE | oner
pﬁbﬂéé@ﬁ%ﬁ%1ﬁ5613ybstRaie tndéerantoblliigue awoglogeasous
I nci Lempying the expo o] f
tjﬁH%tgﬁg s???v%aPayer %p%ﬁ.??ﬁagg §g§§n§ F%&gﬁoguch
ndtratepars oo ahéewem@ﬂdotnayerscovbﬁspbtommnm:ﬁgwe layer
rf‘g' Q@ngitﬂ?s ?Bokﬁéem§§fltvge5ﬁytﬁr’ 1ﬁn%a&ﬁ%\'ﬂ%9: o uv-

| east a pa he remal ni ng._ region Q
r%ﬁ&ﬁ%%@®5|%f9@rlQyéingThEhﬁlP§PtP§§€Flt§Vﬁan§§ﬁb§tﬁéﬂ
exbidie enthreignpepesur f.aceocofhiba substbatesilence,

enln S re The, second.| ayer has t hickness t hat
ST YA St STPFF LEARC oPPaRhEn L PRHDYRHG TRA sl o e
aflé he @Enﬁnntdgnceglenemplahelphﬁtomenhanbﬂwdnnhaft to
The hot os | aye e a
Ty rfg?% ? I%gs%egﬁeBé FEE PE¥W%S$?§2t éﬁ?ﬁ.ll)
oﬂh@h©bl®u@e sxpbsaeechythReshpghtrabeam-afdie He tsdndpaler
ffbebﬁ eéﬁggﬁg 539599509f859318Q0t9%%?%b@f#%ﬂjﬂ“ﬁhe

ver hang of .t he_phot osensi tive | ayerqver an
Ligige oeamhk #Fr §FhP§?EFC%ﬂ¥hSP§WPat18r &ﬁurfmﬂﬁ%
ot heL S, Coxﬁfeﬁr b&xﬁdﬂ@uﬁécﬁﬁéhbﬁ@se&sseﬂleﬁﬁ?l&leh(lfaytelieR is
, over hang, t hen t he.renoval ,of .t hat
IR PG &R Parf a?ﬁeggeéoﬂst%QE? QU dvets Tie
eyesdangegl ont bé Last phbépsehsuhevwetlm’@rad%m‘edltﬁginaby
t he inventiop t r g 0 h
e e R
di ssolution. The ternms "upper” and "lower" relate to
the depictions on the figure sheets. According to
anot her aspect of the nethod according to the
i nvention after exposition of the photosensitive |ayer
to a light beam and renoval of the exposed regi on of
the photosen3|t|ve Iayer anlsotroplc plasna etchlng
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| ayer. The known self -alignnent nethods relate to the
self-aligned formation of two different levels in a
woriosilkssyer system In contrast, the nmethod acPCr/dH2@S/000163

to the invention nakes use2®f self -alignnent for
form ng apattern on one |evel of a stack or nmultilayer
system the pattern for exanple consisting of
HURHE Gt s adk gaRs . 1 Fher r@%ﬁpﬁ@&&%?é?ﬂaﬁé st BB the
6gv$ntuon can be used to fabrlcate an ectr

H Sk dhipl et Brgfant®Y Phot tatled@lrepo}on Ah
1otrcgaie|m:epmﬂ a: Hol O]dﬁg}(m%atﬁ ar el dkypi@t.eeaelﬁoﬂlgure 11b.

t.h t d
T SRR Ry Fhidhad SRS G iaca P healeye
Ptatiréisr & ¢hef fihssilayof Bheloontact fuedheondusyi Hgom
th@/qr@rt(tseo%@deedascoeﬂ@l %& f?cj; o% £ space
tact area du

separating laterally con cting layers.
A subni cron @ab’h@aﬁeaf&vﬁrﬁt@&g@élwfy ie Rienlie el bet wesrpnd

cblfhelu@tﬁd'léﬂlla\y%rl ayeris RegepnQicd g, ongedge-in 9f d
attern that nerges wt

%e%rg araIIeI aI| ned

PReTa ?§b§~ &6ﬁ6ﬁ% %%ﬂﬁl e tafeferR 13ed comeae tof

tiiez eublse rhitghehaits ariee rB:e:nSslHalddvtad and the overhangs and
Lgn I.Se 0 (Of g or .ani.c phot o . As

tgﬁgor@lgam %%ﬁgﬂto%%yo:de Wit h S High i1ty rdli%rhc%'e the

SEEBFFc aP&erwiFeh 118héiemsrm¢damradrdugsttm¢¢refrmem@ areft

eﬂ@b%?rh&g@@nﬂ@@ Rl vih aaaﬁ@mjert Soyid Cﬂ' glpjrgé)rif 2f | the

g%g 5 %n org gnlc phot o _di ode can icated 1n
P FrPS r G SEaBAYESt Fdn progesen lﬁﬁ%ﬁﬁrﬁﬂeﬁ finEn fllm
ofrethedsame0bd>lnﬁtgtcﬁ:(iv1ehataltfe\t€trattl QM hesdiseds e 110

f%ggglgg%grag organic fieldeffect transistor (oFET)
par |cuIar conprises parallely aligned source

and drai n elecérndss, Shhpchtaeerempamam@oxﬁgﬂmmynf the
the r bei | r 0
Do peRsBr e Ut R 18 LRt P LA RN in an
aIﬁRB?BFilﬁhogFaért?ntA ghenheererod sycco i g tdatmby

linveatben is ta@ua&eandzhe@e be ieRlsrented i0i0 .8
t hr ou an organic field-effect transi or

h
r OB ooF abPP iR POH L LG AR e Bor (a0 1D . The
rémyeat i of thearhmghnthgougbﬂoh @EO@@&Sphoﬂbséhdiﬂﬂﬁé}
lgr é£ IgagéJ}f‘e‘?&ioB plogge%econgr Lhe nt%_.t2h0d aceor dl 4 ne@nall

e i nventron no expensi ve
gmofﬁsdafen@@qhw ghe Thehheeﬂgd alfl ohe mtt&megiﬁlf)ﬁ_rst

1at>péaltzfla£ab£heaté9e eaageét 2pd k3 compatifle gy th

| ar ge- area processing hearea that can be~processe
ST pA¥ af el Virvar gPheRignre L3donl Fhri sepedipe t hich is
th;e 281 of anhe béghtchean: gheamebhodaiigaakse coRRal il e

h a G ntipuous roll-to-roll fabricatiqgn process
(ﬁf € TeDht A8t F%gssﬁﬁanﬂeﬁé¥eFob&§td&&ﬁﬁmﬁﬁed by

thﬂuﬂxﬂnathﬁekmess bf ohéephoaobegblteseluby@&,Rwﬁm@hthe
AS1 Pt orta gig_and sensor

a’é%p 3%5??3%?5 eéggoé% Pﬂ ﬁQ % Ri'ng ?Be%%? grgstrate
Srequired. Apart frontelectronlc appllcations t he

met hod accandi nghdwe tdepdvention 8EH f anwtl@té

fabrlcatlo rocess where high-resolution Fur &5

TSR AP Hepresiuter) o@%rllétgeaa?eabean§GWﬁahed in
t Ha gd’arttehrcﬁitgd'lpbﬁo cxan®! £Sg&b @QChpﬁggét:beﬂél in the

t|on ar ea |nclud op nponents such as
qﬂﬁ%éﬁé? othari 7& af?%g@ fﬁl??&%C?ﬁth?eﬁ§€§Saﬁé
thﬁa\feglsﬂtdé@yeahﬁlm CEI@ Syt eftBors uche aSlewer of Figure
CH tr MEMS) . sensor s, . VEMS
llg]ct 5%?15% aaﬁg mcr o]? é{lé’écéeg aéntn:e LBYTEf {z%eégri ption
of the Draw ngs Further advantageous features and
applications of the invention can be found in the
dependent clains as well as in the follow ng
description of the drawings illustrating the

invention. In the drawings |ike reference signs
deS|gnate the sane or S|ntlar parts throughout the

o o - o A s o R o o o,
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In a next step a photosensitive layer R, which can
be, for exanple, a positive photosensitive polynmer or
WO e®sd28363 s applied (Figure Ib) , the phot osenBCT/CH2008/000163
| ayer R preferable being of22a honogeneous and thin
type. The photosensitive layer Ris sensitive to the
light beamL , in particular to UV-radiation. For

AR MY theadh R psensi 1§ vend ayghe R-66p061 bhonagebbodse
are preferred which are

e toroll-to-
theanritstht i RﬁPEﬁRﬁP%&F%ﬁ?chygﬂ #gl?ﬁrt%%aPPRSraﬁHrface ot
tISCrasssipratd | Qosudt hodst, forcexanpl e Thesthtbknés$tof
4“6 phot osensitive, | ayer é?”&fSFP%eI{Srﬂ‘é anypéEQE‘ Bf
nanonekf}érs ?O a ‘?’ew mcro
tmaepﬁmau oreyend Bl yiRiggurdel pabt oEehs| Phoeosaye#twes
1%@9%59 19 @ndi abfobeain Lo apﬁigheubealnymoaﬁaeel ng

ation, through_the substrate g
bagightl beare $HF n@%edbﬁal@lﬁ% feweles %FSEePE}PtPﬁsnSltlve

1 t £ Sewdesxphsobl t guenangk ghof beaml dF_‘B&eept for
exposure.to th

th
tQﬁuéﬁg%F %rt% 1%%b@%n%%t33%%g?ﬁ%g§3§; &' ur%ace
obmﬂqmé @mdtmﬁeléwgmts@eﬁace ofThbefsubstr@paqﬁeumdyeran
aré%le qﬁ g\fl Y ?&éxgégsthg Egc !:_[Mﬁhytot Eﬁel bﬂgﬁeb%a@fl—the

eplcte gure

1iiposhran lhbu®h@tﬁ§@ﬁ§¢tﬁ?ethﬁyEErRFP§llnﬁ§P§edaPﬁle ¢’
ideveloper, VhiChef8PDYESvENBeXpPOSRE Bagilen¢obrt ke
pho osenS|t|ve | ayer R . The oblique or off -nornal
Ligdposhk®@™ Bads to an overhang of the photosensitive
| ayer R overn an wege o©fep hethérskpbaydr r&gjionhefedpe

th h
S?%%%§e$£$505%%8cehY?e?%Ye%hgaf?%s%gﬁgbbg'Eps%gggiéggﬂér
séTuanon 2cThe Themainisgcoadibayeif E@elﬁh@eﬁe 1§i§ch

h r t CQVekp et ke HeRMBIdgH RE
1Y) B2 hnPeh | DEmBEeang, bouEhabe st A hel o R and

lﬂﬁgdenqﬁeaﬁath?lhﬁfEfeﬂﬁéssééénée?Ey?V EXSC A BETarr

rEyeptrical §§nQH§t§ér§§CBft Baﬁ Eﬂ%esieeqe@reﬂ &%&erlégllbovered
constjtutes a ectr ilmi efera

b oo BT SeCORAUFLYEF E3VETTRE B A di) g THe Ohizd

céﬁ@ﬁ@tﬂueSlayeﬂeEBrubepraﬁevebﬂgrd@epe&ﬂaduyudheﬁhaﬁnlt

yer El can_b p n h

e fs §88angolBils By NN 2opbr e AR il

odeposhgedvby phgsbaatsvafotibeddpasit lewepPd), the right
%@SSEU{?H&' arEQeoEeﬁ'ﬁlems@%oh%g&@@fle 2heind the area in-

otosensitive layer Ris rennved in p%bhgcul q¥}

b@?@%@ﬂuﬁP%nsﬁﬁnaﬁyaBpV66WFét8 L5 SRAETE, 8re63“? Yy
18F&rt he sesopdthayRheE? ithathadd careds smigrfeiitg of £ when
cover ed ge renalnlng r%%lo%.of EEF Qg;gﬁpn3|t|ve

TEEYEFIR % PobrBeé"and Fe he Feroval of the

p]ﬂ@trasenegtne@ bayefr RBe phdflesewsioviive |tdyrerreRasigviered

r%%% Lh eo% eﬁggd s!e@%ﬁfiagaorc%%\élna iRl rl%y%iallb QLQ‘P tcﬁe

e second | aye
f@blhwnagesge@ (HAGUES Béeﬁgp@éw @ﬁq@l@orﬂtlﬁ@ condictive

1§#Q§t Eatgre 1iFhedl ergt healiithe @ap Gds G:izef iwech1asi s
di stance between the adj acent e gﬁgﬁgf e first

PéﬁEeFﬁélgeéBnBhFa§EPmEFrOEZrarfﬁe ding to
e&{ ésyﬁyﬁgbboﬁfﬁaﬁebga&ktsekﬁdtﬁ@. dhowt ilavEgEE Gd rseen

t after the otosensitive exposed
bYot ReVIFYRE Bgaﬁlﬁ gﬁd eg%%%gglreglon(ﬁgh%% iR
Fphoatesensgit weekreylesrrﬁlﬂag réem redyeEd & dasiortidddin

above, hS opi-C+pla [

R e T

it isreferred to the above description thereof. Then

a plasma P is applied as etchant from above the upper
surface of the substrate S (Figure 3d) in an

ani sotropic etching step. Due to the overhang of the

phot osensitive layer R a narrow stripe along the edge

of the flrst Iayer EI |s not exposed to the plasna P



gaps, respectively, of the achievable pattern. The

nmet hod of the invention is especially suited for
wWEe@dnzsdngy subnmi crometer patterns or struct ur eBCT/OH2008/000163

sinple and cost-effective way as it does not require

costly equi pnent . Figure 4 shows transm ssion |ight

m croscopy i mages of channels G fabricated with the
conéhhbdvaCQGQéEn@BtdnﬁbEtmﬁvgnkiQﬂtdﬁgﬁﬂﬁi&&iﬁﬂﬁﬂ&t to

0 t L de nnel.s t.h
e R, B I s e A B (9%
Se@ﬂdbvlylngeWﬁgupé Fﬁ@@&ﬁel4g)shoms a 400 nm wi de

channel C5WhElQuEﬁe§eSQQ@Ssﬁo%ﬁaﬁﬂﬁn@e%EQQEkagresently
nicroscope i mage of an a%prOX|nate y 400 nm w

PrehSrAeR GTPRBANERLEd O LRet REVIREHGR accordi e (8 thes-
tihBvEnRt uaaerghgoﬁl rc|$1tataﬁdlet h@g@@l@:@.ﬁﬁl Ila;yhefot Eln@hrt%aEZ_ :
re.re go el ectrodes e c | s, sho in
R e S S iy e A e G e WS
tisa@nvttbiet ehewsdepehaiinehs faﬂlbWMmgydbamMEajned by
enpl oyi ng the nethod according to the invention. The
|l ength of the gap G between the first layer El and the
second | ayer E2 depends on and can be controlled by
the thickness d of the photosensitive layer R and the
oblique angle f of incidence of the light beam5 L ,
wherein the length of the gap Gis defined as the
di stance between the adj acent edges of the first and
the second layer El, E2 . Figure 6 shows a di agram
depi cting the neasured channel length, i.e. the length
of the gap G, in mcroneters depending on the
phot osensitive |l ayer o thickness d and the angle f of
i nci dence, the product of the thickness d and the
tangent of the angle f of incidence given in
m croneters. As can be seen, the length of the gap G
i ncreases nonotonically with increasing photosensitive
| ayer thickness d and s increasing angle f of
i nci dence, whereby the angle f of incidence is
nmeasured between the substrate surface normal and the
direction of the light beamL . The nethod according
to the invention (confer Figures 1 to 3 ) can be used
to formelectronic o conponents, in particular organic
el ectroni c conmponents, such as a thin-filmfield
effect transistor with small source-drain separation
The met hod according to the invention can especially
be used to define source and drain el ectrodes of a
thin-filmfield effect transistor 5 (TFT) . A
thin-filmfield effect transistor consists typically
of a substrate S, a gate electrode GE, an insul ator
| ayer | , a sem conductor |ayer SC, and source and
drain el ectrodes SE, DE (confer Figure 7 ) . For a
bottomgate thin-filmfield effect transistor as
depicted o in Figure 7a a gate electrode GE is first
formed on a substrate S . Then an insulator layer | is
deposited. The source and drain el ectrodes SE, DE are
subsequently formed on the insulator |ayer I by using
the nmethod according to the invention (confer Figures
1 to 3 and 5 description thereof) , wherein either the
source el ectrode SE represents the first |ayer El and
the drain el ectrode DE represents the second | ayer E2
or vice versa (conferFigures 1, 2 or 3 ) . Then the
sem conductor |ayer SC is deposited. For a top-gate
thin-filmfield effect transistor as depicted in
Figure 7b source and drain electrodes SE, DE are first
formed on a substrate S by applying the nethod
according to the invention (confer Figures 1 to 3 and
description thereof) , wherein either the source
el ectrode SE represents the first |layer El and the
draln electrode DE represents the second | ayer E2 or

o o VA o A o ——y
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the invention are as follows : These devices conprise
a substrate, which is transparent to a certain

W@ p@stizsabs range, in particular to UV Iight, anPCECHRI0S81000163
preferably conductive |ayeBl wherein the first |ayer
Is | ocated on one side of the substrate. The first
| ayer does not cover the entire substrate. The
mat eri al of the substrate can conprise glass, in
particul ar artz glass, and/or polymer foil such as
PET (polyet&iﬁéﬂé.terephthalate) , PEN (pol yet hyl ene
napht hal ate) , PC (pol ycarbonate) , PMVA (pol ynet hyl
nmet hacrylate) or simlar. The transparentsubstrate can
be coated on the other side, i.e. its |ower surface,
by an opaque material after the nethod according to
the inventiogn Gi ' I i.s .finished. The
first condugtlée §§%%PH§H€FE%%§?' |mﬁatte§%erned
SWPEHk e ® r(&doMittioan |um>emsurfaacree§mdjta olpweatr geurface

cbh@rik@ne thHan ﬂarltd“plq{ge\rsﬂe%;ger than 50 nm. The
first layer is at | east opaque for that particul ar

spectral ranngPGF1%HP€hatﬁér§ﬁb§@ﬁéﬁe (Bt oah ke &t
morBr ebetentifaldhe ddred iggifdRyIf ithoopage tdtd hes)UV the

| range. referabl ansm ssi on through
mggggga?st DifI asler e it She dES r@ﬁ %jec]tnrgalo}?aa%bee' i's bgl ow
10% even nbréeppeﬁenaglw @@bGWS£%ﬁ1$meﬂﬂxwmmt@®|auyh
that bggtf bIES b HeO RG] 6 4 {1%% ‘i%%xl Sﬁ})e(c%\s gg]ﬂqll%gst

Pl ati num
p%FEhPSnEhFN&GFFtaﬂﬁ§F§‘aﬁﬂ/or conductlng polyners such
as PEDOT: PSSeﬂcB@ls)in(g:% thé- ghbybeaediiexyihiigphenelr)pely a

l% Enesul an / r organlc conduct ors such as
%hé TR (t er?&h eimpinging on the lower
Suefaaehoﬁfuheab@meﬁratEhasdewmme&~kﬁwnﬂﬂtm@udluhgmﬁiuyw
Ogcggegagﬁ Lo the invention further conprise a second,
preferabl’y ¢onductive, |ayer on the same surface of
t he substratera@OVhegfth§tepreEérabByO®on¢u¢hﬁve

ph8Y8Eend €25eCa%eLed Ry the first conductive |ayer are
separated from areas covered by the second conductive

| ayer on at~ | €8BPSdRéTEi BeSBFORIgAPYRILt HER)siSEEh &G
phEmof thepaetbed dkyeel Q\E25mbveﬂfsefaerﬂe$@1l?ﬁr@lvl%gmon

n aII eferred in the s bm cron_range.
O%rg ergﬁ?yoﬁﬁéﬁgghgﬁ TYEF d&De TR AR Cﬁepﬁayer
(E%hgh@edanahldkneeslahamnaﬂabwbleka|1ﬂﬂmaqunﬁf when
urface,of t S Figure

féﬂg‘fﬁ# 2 ohpeshr BRTeobL MR PN A (A Ui
Pha P%f@%ﬁthPo§§V§Pe Rﬂbeﬁpdls for t he second

conductive 1 ayfsém@wnghetS@asseaaeFael;s o#S thel B ining

first cg ggctlve | ayer. They_can a Bﬁ1be t ransparent
TTHhduc? %XP58§O§38ﬁ15§VFTéﬁ¥Fﬁd| tin oxide) . The

second conductiine hayeodmay beaimanSpAeeBtn €VeRhieNlast

S F range. Wth._t hod accarding.to the
st orits obci §RgboRAGL s 86 Pl BrbaBEe i dever (R
l%ﬁ%ﬁ@@Y@dgbﬂldlﬁseﬂdtebhect tranS|stors) Wi th
consecutiv n u aced
electrodesegggéﬁ%égkoa ﬁ%écg%gﬁg% ét2%2§ %ﬁdgoPDs
SUk et @ b%bt%lﬁhoéés}lpﬁﬁfhsarﬁéﬁ? ﬁnglhaf iliowefrasarface
cERbr el Apr e, fAmlewa@I etppgto di ode (oPD) fornmed by
t he met hod acgording.to thf |nveﬂt|on as _electronic
device is chatakeettyed dytihsknhaneed (El)| opaensr or
mcfitee gatts fatt ohei spreti Baﬂfbyet b€ eaki eudistiieesi(zg ofthe
t e duction e so-cal | ed contact
m%ﬁ%ﬁﬁéﬁ] t%eésﬁggggsgpgratl 9 é?é&§|P 285t act
areas/ conduction |layers. A subnlcron gap can
advant ageously be realized between the conductive
| ayers by reproduci ng one edge in order to create a
paral l el aligned pattern that nmerges with the adjacent
conductive layer. The larger the contact size the
hlgher S the sen3|t|V|ty and the S|gnal-to n0|se

o Y a1 1 . A 2 "
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phot osensitive layer Ris sensitive to the |ight beam
L, in particular to UV-radi ation. For applying the
w@b@Bossrsi tive | ayer R, deposition techni queBCEHCH2008/000163
preferred that are conpatiBke with high throughput
fabrication nmethods, e.g. gravure printing or screen
printing. After deposition and thermal curing of the
phot osensi t viedogidri ,a ighdtosxpoiseid ¢ d.aydn gii) hearh
thla | r
00 Pa et ort TR A b T Tairhotk P ralerget 1east
P iHud-hg et l&wﬁﬂeh%b)on the lower surface of the

substrate S .exPiifld Sthd 8t JHedSi tORAAUE, é&tP@
Eﬁgh%)bea qggazfdoms or shlelds respectively, fhe
8 y9s it CHIPIRIERT cPodthn Lower

suEifguree gb. tw tearbsodposHr €3) tureldgh o &b duiy eahGyer (R
ofl S d sed in or flooded by a devel oper solution. The

expose reQ|ons of the photosensitive |layer R are

t her eby renovedioving dild gueceasbsigros aresafl tihd n an
h@w@Q@ﬂglggvélyéyépg@(edge of the first layer El in

the direction o |nC|Jence of the light beamL as

shown i n Fi"gGPeladnIThdRs#8s dEdndye AbFEHtAR | ayrdrcEng

friom depos te sipglert RalrRald ©Oftid APt sspof Lhe

substrate S %hd t he .remai ni nggﬁhqtosen3|t|ve Iayer
(Figure 9c andProd) 79 5§& PEver B2)a thin film

of the sang.nét ¥eithlbdasousddrimmngat e thimstfillayeiidld i s

er-ahl d [

efg%gﬁefgﬁﬁ¥§%¥$hgepggttgﬁjgi%%% éi?ﬁ%ﬂé?%tﬁ% st ai ns

a hi gh t hr ougRpBingueh JasephysictaiodeagGE)deposi ti on
subBYRhte u@)partlcular evaporation and/ or sputtering

and/or printi g gertlcular gravure or screen

printing, fof ﬁ§ﬂ§ﬁ g an gngudgkersieyer Hé Jremai ni ng

regi on of théophmhgsenSbhmwe baﬁstrBdbS E@UD%%@.deraln

ti in 2R .appropriate sol vent The sec

el?h%%Bh B% ereE% FEEd %bffi%¥§%e]ar&¥ %gqqg a
meéb?éreécphdlmenﬁpn@ng'négm@@ @&GdadqﬂgﬁaﬁammatlwhEreln

eitaxer tRe( confek E'lgz%rt_eco%%) SE-;h% Ofth%hﬁjeﬁst

remai ni ng regi on of photosens t|v ayer
Layghel®d) b?ntihéh§e€16ﬁdnt Sy ECtEPCee ) s vepreserdld tdwp

seéohet vagara (pant oef vike &b&@g Iayer El and a part of
second Ia er ticular the

t he (renalnlgg% € ga&
gap G lies ngxP°td-tHdt 2e ﬁngPHGBCEP alp¥rt dFYne
first |ayes.Eh Meahodsfburfhemlagaatthﬁﬁnﬁhm& Fights

C | other dge/ ri dge.
fh gﬁegég ?F EOk gpgggghéf%?%ef Pt % tha? i's

closer to thEOrnghe soapeeceeeyestupth (BEe ansl andraln
el@éf?@&ec@ﬁﬁﬁcbn%t Bﬁb%tEQEE Qg)t he %g%qwngaﬁe%

Thi s, concludes the formng of the organic photo |o
ac?%ﬁ%ﬁ FRe2BY nBhsFBR 6L3ERE apOoG3is W@@ﬁﬁﬁ@de&§hﬁﬁethe
soulrsé a@]:ecbfbmeemslﬂlﬂerégjréééﬂt:sr tﬁ@e$/1%@ﬂe§a9feﬂ h&1) and

oo 5843 80, L0E-SEoE| Yoh The BB LORR [0 e o)

or thiece hveksass of the photosensitive |layer R and t he

angl e of inc f_t

organic phot%éﬁ%%ékgﬁék% gghiéﬁgéu$€8¥ac?g ggc%

fabrlcated‘w@%@P%ﬂﬁﬁngm@mab@@mbahgrtbaYhe i(AYeati bhe
semﬂ&éﬁu¢§t@§np§$éples@%th aroll-to-roll fabrication

process. The_(Ti i ckness of the photosen5|t|ve

| ayer R and @?ﬁm 12 FEF et eereedsf (PR PRgREebeam L
insourd thgr eXpostr €éxeonstitute the two robust process

paraneters by which the separation between the

parall el electrical contacts given by the conductive

| ayers El, E2 (or parts thereof) can be adjusted in

t he subm cron range. Therefore, one can advantageously

do without the state of the art high resol ution

patterni ng nmethods. O course, other electronic

deV|ces nay also be fabrlcated by the nethod accordlng

N a
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contact (sc) is given by a horizontal bar. The
substrate Sis at least partially transparent to a
wo p@hti2d3eam L (in particular an UV- |ight beanmyCTi€HA008/000163
for the lithography process3. The first |ayer El is,
however, opaque to the light beamL . The first |ayer
El is preferably patterned with techni ques that are
I:onp?t i bl gsvvi Egebitgbn‘i@I gawitabr ceoabhrar imet hods
confer above desc i 0 a_next step.a
phot osensi i Ve ® I% FB% Q%ﬁanE n2forPEANSIE 155, and @
low@$|Buvéaphot@gembﬁmﬂmerpakyméﬂ treimgsitstandRiapp il 2
11%&9%%“\' ) . Jtﬂ%a%a'euet%p@]gt RLNSId dayer R s
referentiall onpgenous t can vary in
t hi ckness fréniareéwleaernéﬁéﬁeeedsat@eaom@wlayer (E2)
loﬂbﬁé@”ﬁﬁgé%entﬂ%% RBRTOSRMSA Iote Ry efp R+ Ssemsdd i ve

I I UVi
cnig EBPEEEAg, (Hhe IRFEHSeAs RS &Y SRR I STbariF T

lagelri gBtL) beaud lat, lte(aS\NI‘IIaCIpJalrttS dﬁattETeI adedand dnsidn VEE2)

h
arl-erng 8%?2 ?Dexerrp ari | Ief(cc);lrjhn?%e dOIIIIII qI%elrIirI:qI% Elroét
laypper ERL) ghts Sipdaiuss widdn Higppeed \theWéte ofidtitgdrenm 1yL)

on the IOWQV suctacenet HB%%b%JcE%&%u%g cHhe1fdinsts,
| ayer bei ng opaque shades or_shi el respectlvely

Wh?ﬁélpl §He Fé&m Cladbecmamat(Galday %mtw Fi 4tite 3% b.
paf_\ttteulaxp@eubez S, p@ete&emd ibed dvayseim Rrids ddpes selily

f I | ut Th d
o= BGr B Cof L RS pROLBLERGI FO ayer R is ther eby

renoved. Dée E@etheoobblQaeleﬁpasapednhg tenailEiing 6 or
7, r%ﬂég@% the E?_Qié%sﬁ%'e:ﬂ %:e )aBé“Hd %%@rge%@\q%(}tgng(sgz)

e edges of parts’o er in
CO@PEAEE éﬁveﬁfatlnétadféﬁcéfléh m;am@%{ @ra% W}Ife?ﬁ%%fed
thénggpgure I t;b Ele%a%e&h@ng& apRRedr Rind hoseredgessOfcs
ﬁ& rts.of the first layer El that are
ar?uP?h@ §OfF&ﬁ REBETGht source as their opposing
edges . | notheleextoatepdehawe bachbrgumne ltice canes edonthe
onduct ive .l ayer [ eposi suc th s. of
Clg Q % Fe rénﬁ%hrg%n'%gfo%€h§%$%§e Ia Cg ﬂ¥%§ 1A§S’
1nopa©ttthele@rbsztu|aactt@ gliatssar emncﬁdtoxsmdm t;ﬁ,mtlh,e 1n

pa9¥§EB§Q?S paid Hhal, %@a&@?“o%d EARA b of rrr%!’@éf‘_tealf' rst

I ayer Hence, t'he second |ayer E2 dep05|ted in
di stance f#8m EPaeCFéPeledéeyﬁpedae§O(f§§ & Ireq of the
clatawes eb Bi, gunherldie) tek tfhes&auta@re&edmfl)r Sorhgyesed! .

second Layer E2 a in filmof e conductive
alWﬂt%tPﬁt EEF‘I Bémﬁgegotég'félﬁ%“ﬁ& f i qu | YSElanCI}
conémttsngppoﬂhmemenahmip@rt&@bd@rO@ED@?Iﬂﬂﬂxxan&%drve

ed 0
L T e R L T TR
in the aredlwhBieckrondvetlsvihe ﬁ@ﬁ@ﬁdﬂ@@ teygiceye off the
cl&fﬁspboﬁesgﬁs'%%E%el%Y%heR %ﬁ q4f;e doyd)is ehhe-denmyel
of the remaining region of "the photosen3|t|ve | ayer ﬁf
is@byktBE-by the second layer E2 results in a smali gap
G defi ned by . tHEebtgbhléd@@va:et Becpatiiegned fdneStof the

t edge of the second .| ayer E2 (as

1aB7 By phatvi SReFToPORraaFE FRRIPT OHAE gy e dfode.

which is the. dEQEanrenbetdeemcehacpamdhbgltcamnmxuﬁ the

Sg0f Jpakts h [ | 2y ery

L ety VR Rorehi kR, Y R e
traagéftRrand the angl e f of incidence of the i ght beam

L on the substrate S . The above steps, which are

described with respect to the Figures |lib) to lid) ,

are then repeated in the sane order to create a gap &

, preferable in the subm cron range, also on the left

side of the parts of the first layer El (as seen from

the viewer of Figure 11) . Hence, a further

phot osensitive | ayer R2 isdeposited (under basically

the sane condltlons ‘as before t he flrst photosen3|t|ve
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surface of the substrate (S) under an oblique angle (f
) of incidence, - renoving the exposed region of the
wEhbeBossesi tive | ayer (R) , - depositing a sechtCHa008/000163
(E2) such that part of the3second |ayer (E2) covers a
remai ni ng region of the photosensitive |ayer (R ,
wherein the second | ayer (E2) has a thickness that
al | ows itsl4jfElemﬁxﬁﬁlmWﬁ&wxemnatngrdingeastoaepaftthe
h ni g t [ yer
IO L U L 2 e e BTN’ S2GHRLE K81 RY B
regi on of the photosensitive Iayer (R . 2. The
nmet hod of claim1l wherein in the |ast step the
remai ni ng region of the photosensitive layer (R) is
renoved by dissolution. 3 . A nethod for formng a
pattern on a substrate (S) with an upper surface and a
| oner surface conprising the follow ng steps: -
depositing a first layer (El) on one or nore parts of
the upper surface of the substrate (S) , the materia
of the first |ayer (El) being opaque,- depositing a
phot osensitive layer (R) such that part of the
phot osensitive | ayer (R) covers at |east part of the
first layer (El) , - exposing the photosensitive |ayer
(R) to a light beam (L) , the |ight beam (L) i npinging
on the | ower surface of the substrate (S) under an
oblique angle (f ) of incidence, - renoving the
exposed region of the photosensitive layer (R , -
appl ying plasma (P) by anisotropic etching from above
t he upper surface of the substrate (S) , and -
depositing a second layer (E2) . 4 . A Method for
formng a thin-filmfield effect transistor conprising

the following steps: - formng a gate el ectrode (CE)
on a substrate (S) , - depositing an insulator |ayer
() , - formng a source electrode (SE) and a drain

el ectrode (DE) on the insulator |ayer (1) by applying
a nethod according to any of the preceding clains,
wherein either the source electrode (SE) represents
the first layer (El) and the drain el ectrode (DE)
represents the second |ayer (E2) or vice versa, -
depositing a sem conductor layer (SC) . 5. A Mthod
for formng a thin- filmfield effect transistor
conprising the followng steps: - formng a source

el ectrode (SE) and a drain electrode (DE) on a
substrate (S) by applying a nethod according to any of
the clains 1 to 3, wherein either the source

el ectrode (SE) represents the first layer (El') and the
drain el ectrode (DE) represents the second |ayer (E2)

or vice versa, - depositing a sem conductor |ayer (SO
, - depositing an insulator layer (I) on the
sem conductor layer (SC) , - formng a gate el ectrode

(GE) on the insulator layer (1) .6 . Electronic
device, conprising - a substrate (S) with an upper
surface and a | ower surface, said substrate (S) being
transparent to a light beam (L) , in particular an UV-
light beam a first layer (El) and a second | ayer (E2)
| ocated adj acent to each other on the upper surface of
the substrate (S) , wherein at |least a part of the
first layer (El) and at |east a part of the second

| ayer (E2) are spaced apart by a gap (G &) and
wherein the first layer (El) is opaque with respect to
the light beam (L) . 7 . Electronic device according
to claim6 , wherein the size of the gap (G @) is
below | Ortn, in particular below 5mm, preferred bel ow
3mm and especially preferred in the subm cron rage. 8
. Electronic device according to claim6 or 7 ,
wherein the first layer (El) and the second |ayer (E2)
conpri se several parts mnth parallel edges and wherein
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