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Arthritis Arthritis research in recent tines has |largely focused on the
di scovery of inhibitors of individual mediators of inflammtion,

particul arly, TREATYFNTREINFLAMMATRRY OF MALIGNARNT DISEASE{USING DNAZYMBY equacy of thi s

approach is that there is a |arge nunber of gene products that act as
medi ators of inflammtion and the 15 inhibition of any one, or even
several, of the nmediators of inflanmmation may be insufficient to fully

control the. g arthritis (RA). This is illustrated by
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synt hesis, are capabl e of sinmultaneous control of many nedi ators of
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15 inhibition of any one, or even several, of the mediators of inflammation may
be insufficient to fully control the course of rheumatoid arthritis (RA). - This .
is illustrated by the failure to control joint erosion by inhibition of cyclo-
oxygenases with non-steroidal anti-inflammatory drugs. Inhibition of TNFa
or IL-1B promise to have more profound benefits than cyclo-oxygenase '

20 inhibition, however, the inhibition of many mediators of inflammation may
be required for complete control of RA. Transcription factors, which bind
the promoter regions of genes to induce their expression at the level of
mRNA synthesis, are capable of simultaneous control of many mediators of
inflammation. A transcription factor which is necessary for the expression of

25  alarge number of medlators of mﬂammatmn is therefore a sultable target in

- the the1apy of RA | '

Transcription Factor NF-xB in Arthritis
The inducible transcription factor NF-«B, typically a heterodimer of
30 p50 and RelA(p65), is particularly important in the regulation of gene
expression in inflammation. Inducers of NF-xB include TNFa, IL-18, PDGF,
oxidative stress, viral products and bacterial cell wall products such as LPS.
In turn, NF-«xB can activate the transcription of cytokines (TNFo, IL-18, IL-6,




I L-8), adhesion nolecules (tCAM1, VCAM 1, E-selectin) and enzynes (i NCS,
COX-2, C¢PLA2) that formthe main known contributors to the inflanmatory
process. WoaA1bzzanscriptional activity is largely control | pdriayoonoss2
sequestration of NF-KB in the cytoplaspby a famly of proteins, IiBs.
Upon stimulation of 5 the cell IiB is degraded |eading to translocation of
NF-xB to the nucleus where it binds the pronoter sequences of numerous

gfenes, suc.-&s lalﬁheéign ﬂlbm%sa(qlgm-ﬁ:vmwi; E@eléi:tirﬁ%’-ﬁdi fe‘ﬁﬁ'yﬂnf@s {ieosuc! ei
and " ar getSO8 2aeL) S oy themain doion Ren SlufPrel foe intfamimatom, -
lmegi i’it ori PIOCEYS. NF—ﬂBTﬁenkmptiopﬂaTéltﬁvit%ts mgélyeuo;ndrdill%'gbdﬁa_v isaqhesteatidA i s
I Ke . | S [t anl_m A T . an an
1B opr oS RRRS L tore AR rami 8 Srondinb held, "ipo sHEGRTANE,
pri st afie- i theuwedldByr isidegraded leading to tminalpcatioptof ANF-xBogethe mnolemer
: - _ ' : : ; .
o e Lot obiode o
fi brobl ast 4 [ [ Aet al,
1995a) . | i“ﬁi—ﬂmiidi%l bﬁpprﬁgeah)d éx@dtl thé‘?is?&?irﬁﬁtid'ﬁ@f\ afif tHiligeEé f:pmfoksiv@?y e,
especl a COl,l agenas and,.Sstr Sl n, at .are l O, contri pute to
The. _er ostafsely HERE Gedvomie o HARmAATY Bedibs i RA A5G mponant 1€ oy d
be notied tfbatctifrateB NE-xBoirnhupraedRAiisdikely. Thisviscsugpiagebby aalitdadugh it is
I LN . ' ) -1 d al t
o059, 2 eSfbat B AT BhO5AELATE ek oERALEF tipodfit spuchund, 2l o
al , 1994) .streptpeoqsabpeld avall-irducedhard pristanaiadsiosd agtleritibyn MEtsxB  activity

in macrophagagké ¥Pgl, Aggyjiovial cells) is responsible for AP-1 25
activation i n nei Bbouri ng .fi.brobl asts_(Type B synovial cel I,s%. The basi s
for this hypogﬁé'g gr Bagseriptipndacies HBsknay alse heHnpestaRbithm of TNFa i s

predoms B?rﬁa{tﬁogmﬁsifﬁﬁrﬁrﬁxﬁmmﬁya%rﬂlﬂﬁh.EQ\PTrlnqgr gﬁaﬁma iﬁ@h@drﬁiclai of 1;391) Y at
resuna . u A 1 VI 1. - Xb. l=a a e een ace a
e hoay SibmbiElkelniEesbtive hnd B SRl iR e LR BBl Cort ot e 1L

30 10 and 19956).eAPrEt ssimportantsforahe axpredsion ofnetaldoprateimages,sa. Mor eover,

o be | ndoees ary iRkEnze hd¥nokbNR, Maci AN To Bufh SR iano0 = o
expr essi ofrpgiopmf bopeandiesntilags in RAotBrinckeshetf,1999¢ expression of an AP-1
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although it is also present in a subset of fibroblasts. In contrast, AP-1 is
found almost exclusively in synovial lining fibroblasts (Handel et al, 1995a;
Kinne et al, 1994). It is proposed that a hierarchy exists, whereby NF-xB
activity in macrophages (Type A synovial cells) is responsible for AP-1
25 activation in neighbouring fibroblasts (Type B synovial cells). The basis for
‘this hypothesis begins with the observation that expression of TNFa is
predominantly confined to synovial lining macrophages (Chu et al, 1991),
presumably through the activity of NF-kB. TNFa has already been placed at
the head of a hierarchy of cytokines, particularly because TNFo controls IL-
30 1P and IL-6 expression in synovial cells, and not vice versa. Moreover, -
metalloproteinase expression by synovial fibroblasts has clearly been shown
to be induced by TNFa and IL-18. As mentioned above, metalloproteinase
expression is AP-1 dependent, or in other words, the expression of an AP-1
dependent gene in fibroblasts is due to the effect of a cytokine, namely
35 TNFa, which is NF-xB-dependent in macrophages. The hypothesis that NF-
kB activity in macrophages is of primary importance is further supported by



35 TNFa, which is NF-xB dependent in macrophages: The hypothesis that NF-
xB activity in macrophages is of primary inportance is further supported by
VO 01/ 110231 RobsAUCD 00932 3 the observation that joint pepaivededssz RA
correlates w the density of macrophages in the synovium NF-xB in
cancer and apoptosis 5 NF-xB plays a rble in the fundanental processes of
cell proliferation and apoptosis. Chenotherapy and radiation in sone

cancer c sycan rotects
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nmeant that they underpin the therapy of many individuals with RA and are
extrenely use&rﬁ’hlbﬂns 01‘ f\stxB
' ‘Several existing drugs have actions that directly, or indirectly, inhibit

20 NF-xB and/or AP-1. These include glucocorticosteroids, retinoids, gold
thiolates and D-penicillamine. Salicylates as well as chloroquine and the
other aminoquinolines may also have indirect effects on NF-xB. Another
transcription factor, NF-AT, is indirectly inhibited by cyclosporine and-
tacrolimus (FK506). This list of drugs includes a significant proportion of the

25  useful anti-theumatic agents, highlighting the importance of transcription
factor inhibition as a means of treating rheumatic diseases. An analysis of -
their mechanisms of action, with reference to their effects on AP-1 and NF-

B, suggests that a selective inhibitor of NF-xB will be safe and effective in
the treatment of rheumatoid arthritis. '

30 Glucocorticosteroids: The reliability and effectiveness with which
glucocorticosteroids suppress inflammation has meant that they underpin the
therapy of many individuals with RA and are extremely useful in crisis
situation. Glucocorticosteroids act by binding the intracellular
glucocorticoid receptor (GR), a member of the nuclear receptor class of

35 transcription factors. Ligand activated GR can either form homodimers (GR-
GR) to up-regulate the expression of genes possessing the GR response




situation. J ucocorticosteroids act by binding the intracellular

gl ucocorticoid receptor (GR), a nenber of the nuclear receptor class of 35
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nutual |y ipportant transcrlptl co- a,gtors
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20 nuclear translocation of NF-xB (Scheinman et al, 1995; Auphan et al, 1995),

although this mechanism does not seem to account for the

glucocorticosteroid-induced repression of NF-xB activity in endothelial cells
(Brostjan et al, 1996). Anotlier anti-inflammatory mechanism of
glucocorticosteroids involves the formation of heterodimers between GR and

25 RelA (p65) resulting in mutual antagonism between glucocorticosteroids and
NF-xB activity (Ray and Prefontaine, 1994; Caldenhoven et al, 1995).
Competition for limiting amounts of mutually important transcriptional co-
factors, particularly p300 and CBP, is another mechanism of mutual
antagonism between GR and the pro-inflammatory transcription factors

30 (Kamei et al, 1996).

Gold and D-penicillamine: Gold thiolates and D-penicillamine are
thiol reactive drugs. In vitro they interact with thiol groups of cysteine
residues in the DNA binding domains of Jun and Fos, thus inhibiting DNA
binding of AP-1 (Handel et al, 1995b; 1996). The chemical reactions of these

35  thiol drugs are facilitated by positively charged lysine and arginine residues
that flank the cysteine residues of Jun and Fos, thus accelerating the



ant agoni sm between GR and the pro-inflammtory transcription factors 30
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Salicylate, NSAIDs and arachidonate: Salicylates have been reported

20 to inhibit NF-B activation, in addition to their well known effects on.
cyclooxygenase (Kopp and Ghosh, 1994). The concentration of salicylate
required for this effect is very high and the specificity for suppression of NF-
kB has been called into question (Frantz and O'Neill, 1995). Of possible
mechanistic relevance is the recent observation that arachidonic acid, the

25 precursor of many pro-inflammatory lipids, is directly anti-inflammatory by
stabilizing IxB, the inhibitor of NF-xB (Stuhlmeier et al, 1997). It is possible
that inhibitors of cyclooxygenase and lipoxygenase may increase intracellular
arachidonic acid, providing secondary benefits in the treatment of .
inflammation via NF-xB inhibition.

30 Cyclosporin and tacrolimus action: By complexing with
immunophilins cyclosporin (CsA) and tacrolimus (FK506) inhibit the activity
of calcineurin, thereby blocking the nuclear translocation of nuclear factor
(NF-AT). The transcription factor NF-AT is important for the expression of
the IL-2 gene, although the relative lack of IL-2 in rheumatoid synovium

35 suggests that CsA action in RA may employ another mechanism. Recently it
has become apparent that calcineurin also enhances the degradation of IxB,



25 precursor of many pro-inflammatory lipids, is directly anti-inflamuatory
by stabilizing 1iB, the inhibitor of NF-KB (Stuhlneier et al, 1997). It is
possi bl e woal/nieki bitors of cycl ooxygenase and | i poxygenaseormudoageysgase
~intracellular arachidonic acid, providinhg secondary benefits in the
treatnment of inflammation via NF-xB inhibition. 30 Cyclosporin and
tacrolinmus action: By conplexing with imunophilins cyclosporin (CsA) and
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safe and effect I n human gene therapy, antisense nucleic
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Hredi ated degr 4faldedle %chnology suffers from certain drawbacks. Anti-sense
hybridization results in the formation of a DNA/target mRNA heteroduplex.
20 This heteroduplex serves as a substrate for RNAse H-mediated degradation of
the target mRNA component. Here, the DNA anti-sense molecule serves in a
passive manner, in that it merely facilitates the required cleavage by
endogenous RNAse H enzyme. This dependence on RNAse H confers
limitations on the design of anti-sense molecules regarding their chemistry
25 and ability to form stable heteroduplexes with their target mRNAs. Anti-
sense DNA molecules also suffer from problems associated with non-specific
activity and, at higher concentrations, even toxicity.
As an alternative to anti-sense molecules, catalytic nucleic acid
molecules have shown promise as therapeutic agents for suppressing gene
30 expression, and are widely discussed in the literature (Haseloff (1988);
Breaker (1994); Koizumi (1989); Otsuka; Kashani-Sabet (1992); Raillard
(1996); and Carmi (1996)). Thus, unlike a conventional anti-sense molecule,
a catalytic nucleic acid molecule functions by actually cleaving its target
mRNA molecule instead of merely binding to it. Catalytic nucleic acid
35 molecules can only cleave a target nucleic acid sequence if that target
sequence meets certain minimum requirements. The target sequence must
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Che ) 1 o St HofnfFa 1033 1sifis (RASH, nfld Hrod.Ab0ag, ECT 1 L2 STIIPNCC @
docui@nt ed (kadmzwmesq gwyer@;mbwgisly(spggeynb e eswnear_tgghy&rolmd have been
shown tOmH&uﬁaHﬁéQJeﬁs v5hélfe thbfays eBB&d{' tB'ﬁéri%'fﬁﬁﬁie@xf furdcRB8) Thand DNA
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" DNAZy me §ROWH S f@f»’ewé’é mﬁkaﬁémﬂmﬁfﬁﬁ ‘(\/{ the "1g:23 owd@ig@

DNAzy mesrefégred it6 girapl &ﬁa-aa@dmymés §lleaea datlytidNfohBireak &5 (1994)
santor o. d 198’@%{31(:’11%%%%%1 ké*& bgr]tggGQJbstratg?enceorge}ntlon%%mams tIn DNAzyrre

has been
20 analyses show that this type of DNAzyme can effectively cleave its substrate

RNA at purine:pyrimidine junctions under physiological conditions (Santoro
(1997)).
'DNAzymes show promise as therapeutic agents. However, DNAzyme
success against a disease caused by the presence of a known mRNA molecule
25 is not predictable. This unpredictability is due, in part, to two factors. First,
certain mRNA secondary structures can impede a DNAzyme’s ability to bind
to and cleave its target mRNA. Second, the uptake of a DNAzyme by cells
expressing the target mRNA may not be efficient enough to permit ..
therapeutically meaningful results. For these reasons, merely knowing of a.
30 disease and its causative target mRNA sequence does not alone allow one to
reasonably predict the therapeutic success of a DNAzyme against that target
mRNA, absent an inventive step.




known as the "10-23" nodel . DNAzynes follow ng the "10-23" nodel, also
referred to sinply as "10-23 DNAzynes", have a catal ytic domain of 15
deoxyri bornwoloadt62des, fl anked by two substrate-recognition ®SFEAUNH00933
vitro 20 anal yses show that this type oB DNAzyne can effectively cleave its
substrate RNA at purine:pyrimdine junctions under physi ol ogi cal
conditions (Santoro (1997)). DNAzynes show prom se as therapeutic agents.
However, CBEMMARY (¢ FEEE BYYENJION di sease caused by the presence of a
known mRNA nol ecule 25 is not predictable. This unpredictability is due,
in part, to two factors. First, certain nRNA secondary stryctures can

i npede a DNAzynhceprdingly: ip e dirsh axpect theypeesent aventicl PEPEEES ARNA.  Second,

the upt akepRfAAENGHIER sPéciERiall§ clexRisSREIATPES PEMKNAJtHe DR yfAY not be

efficient enough, to permit thefapeutically neaningful results. For these
reasond, nEMBPISWBowi ng of a 30 disease and its causative target nRNA
sequence does Mt a catalytid demaire which icdesm@sahRNAatdiptrindpytihddapeut i c

success of a DNAzy i .that target nRNA, absent an inventive step.
WD 01/ 11023 PCT/ AU%%‘%%?%%% SUMVARY OF THE | NVENTI ON Accordingly, in a

first aspect tH#) preefisnitbindingdomainpcontigesuswitiNde /sengholcthesgadalyticcal | y
cl eaves RelA(p65) nhmint REgDNAzyme 5 conprising (i) a catalytic domain
whi ch cleaves nRNA at a purine: péri m. di ne  cl eava,cglg1 Si t,e;Qéi i Q@ first

bi ndi #§ domai n (Hbntd tpeend hinding demsin spptignous aviththe grend ofiti n; and 10
(iii) a second bi ndighgdytieimaieont i guous with the 3' end of the catalytic

ol b 1 B R RS oL e o UL E ol STEP e, 0 (he
t he regi ortwaf rdgedu¥ ifjedidtsly fankixgoo pdiring:pyrimidinectleaesgelsitowiig as 15
I e e e B
15  shown in SEQ ID NO:1, such that the DNAzyme cleaves the Rel A(p65)
mRNA.
In a second aspect the present invention provides a pharmaceutical
composition comprising a DNAzyme of the first aspect and a
pharmaceutically acceptable carrier.
20 In a third aspect, the present invention provides a method of inhibiting
NF-B activity in a cell which method comprises introducing into the cell a
DNAzyme of the first aspect.
In a fourth aspect, the present invention provides a method of
inhibiting NF-xB activity in a subject which method comprises administering
25  to the subject a pharmaceutical composition of the second aspect.
In a fifth aspect the present invention provides a method of treating an
inflammatory disease in a subject which method comprises administering to
the subject a therapeutically effective dose of a pharmaceutical composition
of the second aspect.
30 In a sixth aspect the present invention provides a method of treating
atherosclerosis in a subject which method comprises administering to the
subject a therapeutically effective dose of a pharmaceutical composition of
the second aspect.
In a seventh aspect the present invention provides a method of treating
35  cancer or leukaemia in a subject which comprises administering to the



conposition conprising a DNAzyne of the first aspect-and a

pharmaceutical ly acceptable carrier. 20 In a third aspect, the pr esent

i nvent i ogygg@Mosies a method of inhibiting NF-xB activity plcdydudefbeszWhi ch
nmet hod conprises introducing into the gell a DNAzyme of the first aspect
In a fourth aspect, the present inventTon provides a nethod of inhibiting
NF-uB activity in a subj ect which nethod conprises admnistering 25 to the

subj ect fth
aspect tﬁsewgééesent 1!r,went|I§frrllg¥|§?:dOV| SS%faOFrreﬁﬁﬁﬁﬁQ tt?g‘gtﬁlsn chElh&xllfrcl) | ammat ory

di sease |ﬁheée§gbﬁ1é§Pe%l ch method conprises adm nistering to the subject a
therapeutically effective dose of a pharnmaceutical conposition of the
second aspect. 30 In a sixth aspect the present invention provides a nethod
of treating atherosclerosis in a subject which nethod conprises
adm nsst BRIEF DESCREPTION]GE THE FIGURBSut i cal |y effective dose of a
pharmaceutical conposition of the second aspect. In a seventh aspect the
present invention ovi des a nmethod of treati ng 35 cancer or |leukaema in
a subj ectFighiech Eﬁgp’t& ofdINAdymesINB2iamyNFexB and WF-0 depeodenPbwifawess 00932
9 subj ect [ nposi tion
B i T N R A O N T e
Effects of DNAzynes ND2 on NF- KB and AP-1 dependent | uciferase reporter
gene1pn tRiguier £SEffeet @FDNAzIyMGDE] ND2l ddrapéred tolits eorfiesNDi2e@ENF- 10
Figure 2. ect of, DNAz%/&EoéDz ND2 conpared to its control ND2c on NF- xB
dependent<B JepRident traRsCrigiog1, 11023 PCT/ AUOQY 00932 10 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention provides DNAzynmes which
specifically target RelA(p65) nMRNA and inhibit NF--KB activity. 5 Mire
specifically, in a first aspect the present invention provr des a DNAzyne
whi ch specifically cleaves Rel A(p65) nRNA, the DNAzyne




conprising (i) a catal ytic domain which cleaves nRNA at a purine: pyrimdine
cl eavage site; 10 (ii) a first binding domain contiguous with the 5 end of
t he cat al ywominthasai n; and (iii) a second bindi ng domai n coroTgiunoMesskt h
the 3' end of the catalytic domain, whgpein the binding domains are
sufficiently conplenentary to the 15 two regions imediately flanking a
purine: pyrimdine cleavage site within the region of Rel A(p65) i nRNA

cor r espondDETALEDDESQRIBTION OF THEINAENTIONN in SEQ I D NGO 1, such that
t he DNAzyne cl eaves the RelA(p65) nmRNA. In a preferred enbodi ment of the
first aspect of the present invention, 20 the binding domains are entirely
conpl enent ary t The presentiiomentionguouidels \DNAzynies ghidhespecificalde tasige. |t
will be appresi g Al s d. 1 : art, however, that strict
conpl enent greiﬁ? rTZy nofﬁ%g&(rﬁég{ﬁl{rm%?c?ﬂgyMyne to bind to and cl eave

the Rel®\(p65) nidese specificallynin aifirst aspest fhe Pressa dnvemign pspeigies @ t hat
speci fi cal DNAZPmE SFRRI s@@%iﬁé&i%ﬁﬂV@R&&ﬂFﬁﬁﬁ RERNAARHE DNIASYRIeC aci d
be or RNA. Th

sequence, which, na i t her NA e catalytic domain of a
DNAzyne of CPRPIF RS ent i nvention may be any suitable catal ytic domain.

Exanpl es of sui (@ipbl £ catalptiy Hotndarmhith clegvesiaRNA hed puridaplypimiding Joyce
(1997) and U. S. Pat 807,718. In a 30 preferred enbodi nent, the

nt. No. .
catal yti c donain ha%e%}ll%genﬁg?’eot i de sequence GGCTAGCTACAACGA (SEQ I D
NO 2).10N t hin t{i) pafisstdieding fotdeén goasignous mitnthe s’ endeof bhedatadvtiomai n
|l engths (al so referggg e grein as "armlengths”) can be of any
permutation, and can Be ‘the same or different. In a preferred enmbodi nent,
the bindi ng 35 @Bhed feqansybingding domaingontignions widbithadsend afdhgt h, and
preferably both bigadaRgicddémais have a conbined total |ength of at |east

14 nucl eoti des. 01/11023,PCT, AUOCD 00932 .11 ri ous, pernut ati ons such as
T e ang. o 8heren dhe Pordima A omenatg suticiea B ¢ RIS thdhe, Sar or

t he bitidi ntwdoegions imngdiatelpdlanking timirine/pytimidine cleavage site within
the region of RelA(p65) mRNA corresponding to nucleotides 1 to 1767 as
shown in SEQ ID NO:1, such that the DNAzyme cleaves the RelA(p65)
mRNA.

In a preferred embodiment of the first aspect of the present invention,

20  the binding domains are entirely complementary to the regions immediately
flanking the cleavage site. It will be appreciated by those skilled in the art,
however, that strict complementarity may not be required for the DNAzyme
to bind to and cleave the RelA(p65) mRNA.

As used herein, "DNAzyme" means a DNA molecule that specifically

25  recognises and cleaves a distinct target nucleic acid sequence, which may be
either DNA or RNA.

The catalytic domain of a DNAzyme of the present invention may be
any suitable catalytic domain. Examples of suitable catalytic domains are
described in Santoro and Joyce (1997} and U.S. Patent No. 5,807,718. Ina

30  preferred embodiment, the catalytic domain has the nucleotide sequence
GGCTAGCTACAACGA (SEQ ID NO:2).

Within the parameters of the present invention, the binding domain

lengths (also referred to herein as "arm lengths") can be of any permutation,

and can be the same or different. In a preferred embodiment, the binding
35 domain lengths are at least 6 nucleotides in length, and preferably both

binding domains have a combined total length of at least 14 nucleotides.



will bind to its conplenentary nRNA sequence. Accordingly, in ..a further
preferred enbodi nent, each domain is nine or nore nucleotides in length. 5
In a preWOEdZbodi nent, the cl eavage site corresponds tRCTAALH0100932
selected fromthe group consisting of 44(i) the AT site at nucl eoti des
80-81; (ii) the GI site at nucleotides 91-92; (iii) the GI site at

nucl eoti des 140-141; 10 (iv) the AT site at nucl eotides 149-150; (v) the
AT site Afanoud pertmutiaiohsSu2heis 7{v,i6+8mdﬁﬂ'+9iare eavisiomed: oftiid ewe]lP37- 238;

el kot 1 s%é’%@tegs@t‘“ i pfehdr 68 ihBiidomaldt ety e Sibpebbiuge o\
AT site avilhbindetsitsiee @mfatﬁrymEMAswe@FemA@chmﬁlwmfmbem&526;

(xii) t h?r@?@rﬁéd &n@bdﬁﬁéhﬁ%bﬁ%xﬁeﬁﬁ i8 féne o ¥hére)nidlgorideSid I%n%ih
nucl eoti des 583-584 te at nucleotldeaé726 (xv) the

GT siPe at nu éd{rPﬁFé‘Eedié bggynent )%p)caqqy@ggfltgqugreépoa 1R8tti§es 749- 750:
(xvii) the]eﬁfedsf]bmahe pirad @@ngjﬂﬁn - 808; (xviii) the GI site at

nucl eoti des 8 Xi t.he ~at nucl eotides 951-952; (xx) the
Gl site at nu ﬁf‘%@glsgg% %HCIGOPQ% ?bt & AT site at nucl eoti des
1070- 1071; ([ax) the 6d° e sl necleotides Pe®2; des 1076-1077; (xxiii) the GT

site at nucl e hl) ﬂ?%éafoéitel&?&uclgghﬁé{ﬂé %Iie AT site at nucl eoti des

1125-1126; eotides 1175-1176; (xxvi) the GI site
at ni@| eotldeHVlZQBiJj‘.@B%te af pyeleplideh 2458 t e at nucl eoti des 1279- 1280;

(xxviii) the (g) stieAdtsitdisl f@tledBdes 395-21808; 35 (Xxxix) the GI site
at . nucl eot i defw}%f’éﬂﬁ%ﬁﬁ at(r)l(x)féﬂao{iggs %’73%? at nucl eoti des 1387-1388;

(vii) the AT site at nucleotides 260-261; '
(viii) the GT site at nucleotides 350-351;

15 (ix) the GT site at nucleotides 438-439;
(x) the AT site at nucleotides 479-480;
(xi) the GT site at nucleotides 525-526;
(xii) the GT site at nucleotides 572-572;
(xiii) the AT site at nucleotides 583-584;

20 (xiv) the GT site at nucleotides 726-727;
(xv) the GT site at nucleotides 734-735;
(xvi) the AT site at nucleotides 749-750;
(xvii) the AT site at nucleotides 807-808;
(xviii) the GT site at nucleotides 830-831;

25 (xix) the AT site at nucleotides 951-952;
(xx) the GT site at nucleotides 963-964;
(xxi) the AT site at nucleotides 1070-1071;
(xxii) the GT site at nucleotides 1076-1077;
{xxiii) the GT site at nucleotides 1100-1101;

30 (xxiv) the AT site at nucleotides 1125-1126;
(xxv)the AT site at nucleotides 1175-1176;
(xxvi) the GT site at nucleotides 1235-1236;
(xxvii) the AT site at nucleotides 1279-1280;
(xxviii) the GT site at nucleotides 1307-1308;

35 (xxix) the GT site at nucleotides 1313-1314;
(xxx)the GT site at nucleotides 1387-1388;



WO 01/11023 PCT/ AUOO/ 00932 - 12 (xxxi) the AT site at nucl eotides 1416-1417;
(xxxii) the GI site at nucleotides 1484-1485; (xxxiii) the GI site at

nucl eot i d¥0 @BMY231530; (xxxiv) the AT site at nucl eoti des REHAUNHBP32 and 5
(xxxv) the AT site at nucl eotides 1697-1698. In a particularly preferred
enbodi ment, the cleavage site-corresponds to the GI site at nucl eotides
91-92. In a further enbodi nent, the DNAzyne has a sequence sel ected from

t he group consi(skxipghefAT dite t nGEIECHUBEAGIGTIMATT ACAACGAGGCCGGEEGET 3!

NO 3 5 SEQID NO4); 5
TeATCTOCAGETA AP o e gy 552 1 0 N0 4
GCTGCTCAAGGCTAGCRritiMine&INTitT etnackotidss 3 529- 1&3%) 5 '
CGCC@GGAGGCM@&%% %ﬁot{d@g@%@-fﬁﬂ and 5'
TTGGTGGTAGGCTA

GIGCTCC. 3" ) 5'
TGATCTFGAGGCTAGEPR %@@m ‘é@& %1 20 5'

CCTTTCCTAGGCTA & &

TTCTTCACA
TGGTCTGGA
TAGT CCCCAGGCT A
GGTCCCGCCA

H

Cptételied e mbodHhe R, th@cl&)v,agé site corresponds
, e T'I(:gCliéz (SEQ ID NO 11);

CH (SEQ ID 25 NOlZ) 5'

calinaEnt, ghe DBEAZyMe Hﬁ@.a&@@qur—iﬁce selected from

CCTGCCTGA

col ﬁgﬁ@@g CCTG3 (SEQ1D NO 14): 305
ACCH SEQ ID NO ();
ACCTTGWCAGGCTA@(EK@Q@IJ&W A%@E@G@GGCCG GGT 3' (SEQ ID NO:3);

15

20

25

30

35

5' GAGGGGGAAGGCTAGCTACAACGAAGTTCGTCC 3 (SEQID
NO:4);

5' TGATCTCCAGGCTAGCTACAACGAATAGGGGCC 3' (SEQ ID
NO:5); _

5' GCTGCTCAAGGCTAGCTACAACGAGATCTCCAC 3' (SEQ ID NO:6);
5' CGCCTGGGAGGCTAGCTACAACGAGCTGCCCGC 3' (SEQ ID NO:7);
5' TTGGTGGTAGGCTAGCTACAACGACTGTGCTCC 3' (SEQ ID NO:8);
5' TGATCTTGAGGCTAGCTACAACGAGGTGGGGTG 3' (SEQ ID
NO:9);

5' CCTTTCCTAGGCTAGCTACAACGAAAGCTCGTG 3' (SEQ ID
NO:10);

5' TTCTTCACAGGCTAGCTACAACGAACTGGATTC 3'(SEQID
NO:11);

5' TGGTCTGGAGGCTAGCTACAACGAGCGCTGACT 3' (SEQID
NO:12);

5' TAGTCCCCAGGCTAGCTACAACGAGCTGCTCTT 3' (SEQ ID
NO:13);

5' GGTCCCGCAGGCTAGCTACAACGATGTCACCTG 3' (SEQID
NO:14);

5' CCTGCCTGAGGCTAGCTACAACGAGGGTCCCGC 3' (SEQ ID
NO:15);

5' ACCTTGTCAGGCTAGCTACAACGAACAGTAGGA 3' (SEQID
NO:186);

5' CTTTCTGCAGGCTAGCTACAACGACTTGTCACA 3' (SEQID
NO:17);

(SEQ ID



NO 16); 5' CTTTCTGCAGGCTAGCTACAACGACTTGTCACA 3' (SEQ ID 35 NO 17);

01/ 11023 PCT/ AUCO 00932 13 5' ACACCTCAAGGCTAGCTACAACGAGTCCTCTTT 3' (SEQ iD

NO 18) ; o oo PmESCACAGGCTAGCTACAACGACAGCTTGOG 3' (SEQ ID  MEX/ABD0/063D'

TCCGGAACAGGCTAGCTACAACGAAATGGCCAC 3! gEQ ID NO 20); 5

TCGTCTGTAGGCTAGCTACAACGACTGGCAGGT 3! %‘ EQID NO21); 5

éEACCGGTCA GCAGQGGCTCIBCTACIJTACAACGAGATCGTCTG 3" (SEQID 10 NO 22); 5'
CIAECIFACAEQCAGTOOTTYTT 3" (SEQ |

GGGAAGGCAGGCTACCTA GCAATGCG3'~ (SEQ ID NO 24); 15 Es .QID

GCTTGGGGAGGCTA@MQ:AACGAAGAAGCTGA 3" (SEQID NO 25); 5"

SCCTEE rAq&QszAmmmcG&' (SEQ'ID
GAAACACCAGGCTA COAGGTGOGAMA 3 (SEQ 1D 20 NO 27): 5

GGGGCAGGAGGCTARCTABAACGATTGGGGAGG 3' (SEQ I D
CAGAGETGAGGCT MCTAQ%SGWN@@&A@% (SEQID
GGACTGGGAGGCT CGAAGGGGCTGG 3' (SEQ ID - NO 30);
GGGCTAGGAGGCT CGATGGGACAGG 3" ( SEQ | : 5' |
A A A I R hr ke (s
NO:21);
5' ATCCGGTGAGGCTAGCTACAACGAGATCGTCTG 3' (SEQ ID
10 ' NO:22); '
5' GCACAGCAAGGCTAGCTACAACGAGCGTCGAGG 3' (SEQ ID
NO:23);
5' GGGAAGGCAGGCTAGCTACAACGAAGCAATGCG 3'
(SEQ ID NO:24);
15 5' GCTTGGGGAGGCTAGCTACAACGAAGAAGCTGA 3' (SEQ ID
NO:25); |
5' GTAAAGGGAGGCTAGCTACAACGAAGGGCTGGG 3' (SEQID
NO:26);
5' GAAACACCAGGCTAGCTACAACGAGGTGGGAAA 3' (SEQID
20 NO:27); -
5' GGGGCAGGAGGCTAGCTACAACGATTGGGGAGG 3' (SEQ ID
NO:28);
5' CAGAGCTGAGGCTAGCTACAACGAACCATGGCT 3'(SEQID

NO:29);
25 5 GGACTGGGAGGCTAGCTACAACGAAGGGGCTGG 3' (SEQ ID

NO:30);

5' GGGCTAGGAGGCTAGCTACAACGATGGGACAGG 3' (SEQ ID
NO:31); |

5' GGCCTCTGAGGCTAGCTACAACGAAGCGTTCCT 3' (SEQ ID

30 NO:32);
5' TCTTCATCAGGCTAGCTACAACGACAAACTGCA 3' (SEQID

NO:33);
5' AGTTGTCGAGGCTAGCTACAACGAGGATGCCAG 3' (SEQ ID

NO:34);
35 5' GGGGGGCCAGGCTAGCTACAACGAAGGTATGCC 3' (SEQ ID
NO:35);




30 NO 32); 5 TCTTCATCAGGCTAGCTACAACGACAAACTGCA 3' (SEQ ID NGO 33); b5
AGTTGTCGAGGCTAGCTACAACGAGGATGCCAG 3' (SEQ ID NO 34); 35 5
GGGCCECCAR -1 F2BACAACGAAGGTATECC 3' (SEQ ID NGO 35); WO 0lpd#ATi80/00932

PCT/ AUO0/ 00932 14 5' CCATCAGCAGGCTAGLCT, CGAGGCCTCAGT 3' (SEQ ID NO 36);
and 5 ' AGAAGTCCAGGCTAGCTACAACGAGT 3 (SEQID NO37). 51n a
particularly preferred enbodi nent, the DNAzyne has the sequence 5
GAGGGGGAAGECT AGE A PERIMSA BERTERGRTA SRR OAGYEETCACT P RS BQTD

DNAzyme- based treatnments, it 1s preferable that the 10 DNAzynes be as

stabl e as possilﬂ@@ﬁégﬁﬁl‘ist degradation in the intra-cellular mlieu. One
means of accony' ABAAGTCCAGGCPAGCTACAACGCAGTICGCEGCAATI NYSEQIIM at one
or nore termni,af Jhe DNAzyne. More specifically, a 3'-3" inversion (also
referred to herlg@r? fnply as an "inversion") neans the coval ent phosphate
bondi ng between the 3' carbons of the termnal nucleotide and its 15

o t Con. . term |
Shbephat e bondii: Battctisity eed GhllddimeRt WRIRAAytd HEs BRE T
hence t he seguance AV/ASEHRGCAREHETAGCTACAACGAAMGEF TG TEMBSUISERAID the 3' -

end nucl eqypdg, residue is inverted in the binding domain contiguous with.

the 3' end of _.the catalytic don‘gin. In addition to jnversions, the instant
20 DNAzynes mayR wing DNAzymesbased beatpentsyt 15 prpiegab ethaltﬁi&%ges.
Modi fi1ed rONKAegmaidse anstablieas possibleaagdiast dera@atiopinthb éntrataddlivdar

These ar dR "PRGGHeRH BhebctpBIERA LT R BY SagliboRedtad § £V eMGE, 1 on
provi des aatpimerommene teratini 25 the BNAzyinen Morpspesiifigaldy . DNBz¥ risvexsien di ng t o
the first (ﬁ?s%%‘feﬁé@ t&herein simply as an "inversion”) means the covalent
' phosphate bonding between the 3' carbons of the terminal nucleotide and its
15 adjacent nucleotide. This type of bonding is opposed to the normal
phosphate bonding between the 3' and 5' carbons of adjacent nucleotides,
hence the term "inversion". Accordingly, in a preferred embodiment, the 3"
end nucleotide residue is inverted in the binding domain contiguous with the
3' end of the catalytic domain. In addition to inversions, the instant
20 DNAzymes may contain modified nucleotides or nucleotide linkages.
Modified nucleotides include, for example, N3'-P5' phosphoramidate
linkages, 2'-O-methyl substitutions and peptide-nucleic acid linkages. These
are well known in the art.

In a second aspect the present invention provides a pharmaceutical

25 composition comprising a DNAzyme according to the first aspect and a
pharmaceutically acceptable carrier.

In the context of the present invention, administering the
pharmaceutical compositions of the second aspect can be effected or
performed using any of the various methods and delivery systems known to

30  those skilled in the art. The administering can be performed, for example,
intravenously, orally, via implant, transmucosally, transdermally, topically,
intramuscularly, intra-articularly, subcutaneously or extracorporeally. In
addition, the instant pharmaceutical compositions ideally contain one or
more routinely used pharmaceutically acceptable carriers. Such carriers are

35  well known to those skilled in the art. The following delivery systems,
which employ a number of routinely used carriers, are only representative of



pharmaceutically acceptable carrier. In the context of the present
invention, admnistering the pharmaceutical conpositions of the second
aspect camolwidkiected or perfornmed using any of the varircwAuveddeests and
delivery systens known to 30 those ski{ded in the art. The adm nistering
can be perforned, for exanple, intravenously, orally, via inplant,
transmucosal ly, transdermally, topically, intramuscularly,

i ntra-art tgd hianyyembodithémteemividivned fepddmbtseeigtte/instaht addition, the
i nstant pharmaceutical conpositions ideally contain one or nore routinely

used phar FEEPEYEH |y acceptabl e carriers. Such carriers are 35 well known
to those skil |'Echrisderinel deliveryisystemhd indlude patdhesy gelsytammand creamis, enpl oy.

nb t 01/11023
pr Avoor SRR A Ptk é*%%&leﬁ%ﬂ%f o sAUBURAY, SEMAH dindicds (9, 1 1005
i nstarft . fatty aeifsofattyi anid eﬂeaﬁ ty ¢0}§§F|a@ér%m§§%@@ ). ihyelrophilisat ches,
gels, tap m@é}s ({3 garpblycﬁﬁapﬁﬂrhrﬂomgrwh pyt&icﬂfﬂe? &vd RdB8sives Bhd | 1 zers,

B oo 5 e g e rdbob et it eﬁ%@@{e@?\ésdaﬁéﬁ%@mgm and

pol yvi nyl pslybutets)e) , and adhesives and tackifiers (e.g.,

| yi sobut yl i based. adh d_n t
T ansmicosal - dorRoEiFosL FRRy ePRNE It de BEIHE, BRIAS onia Rt - 1
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delivery s%{ﬁat ens include solutions, suspensions, gels, mcrospheres and
polynerl ect abl es, and can conprise excipients such as
sol ukisl i ty- al ﬂnjacrlldalaghng delivery sysé¢tnanntludersopytiens syispensioandgedsicr ose)

and poly, | aeﬂfid ens

I ncl ude Iggr'r séﬁ%’gé ’anagﬂaigﬁ%&%aln?%cg alsn ex?ﬁ"guégﬁ%ps“gs‘? %ﬁg}&&& an%l 20

pol ycapr wOé‘éb ibig-altering agents, (e -§ sthanehspTopylaneslyasl ead suatpsehpedl es. These
can cont gidlymers (e.g., polycaprylactones and PLGA’s). Implantable systems include

rods and discs, and can contain excipients such as PLGA and

20 polycaprylactone. .

Oral delivery systems include tablets and capsules. These can contain
excipients such as binders (e.g., hydroxypropylmethylcellulose, polyvinyl
pyrilodone, other cellulosic materials and starch), diluents (e.g., lactose and
other sugars, starch, dicalcium phosphate and cellulosic materials),

25 disintegrating agents (e.g., starch polymers and cellulosic materials) and
lubricating agents (e.g., stearates and talc).

Solutions, suspensions and powders for reconstitutable delivery
systems include vehicles such as suspending agents (e.g., gums, zanthans,
cellulosics and sugars), humectants (e.g., sorbitol), solubilizers (e.g., ethanol,

30 water, PEG and propylene glycol), surfactants (e.g., sodium lauryl sulfate,
Spans, Tweens, and cetyl pyridine), preservatives and antioxidants (e.g.,
parabens, vitamins E and C, and ascorbic acid), anti-caking agents, coating
agents, and chelating agents (e.g., EDTA).

Topical delivery systems include, for example, gels and solutlons and

35 can contain excipients such as solubilizers, permeation enhancers (e.g., fatty
acids, fatty acid esters, fatty alcohols and amino acids), and hydrophilic



exci pients such as binders (e.g., hydroxypropyl nethylcellul ose, polyvinyl
pyril odone, other cellulosic materials and starch), diluents (e.g., |actose
and ot hewosmga02zs, starch, dical ci um phosphate and cel | ul oSHGI/AHOM093R s) |

25 disintegrating agents (ee.g., starchqgolymers and cellulosic materials)
and lubricating agents (e.g., stearates and talc). Solutions, suspensions
and powders for reconstltutable delivery systens include vehlcles such as
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virus; (d) a pgni theleblesbehGclRed dcidattnjogate; (where cholesterol is preferably
- conjugated to the 5' terminus of the oligonucleotide).

20 In order to treat arthritis, for example, the DNAzymes of the present
invention are preferably administered by direct injection in to inflamed
joints, either as naked DNA in solution or in liposome complexes. Asthma is
preferably treated by administering DNAzyme of the present invention by
aerosol. Inflammatory vascular and bowel diseases are preferably treated by

25 intraluminal administration. _

In a third aspect, the present invention provides a method of inhibiting
NF-xB activity in a cell which method comprises introducing into the cell a
DNAzyme of the first aspect.

In a fourth aspect, the present invention provides a method of

30 inhibiting NF-xB activity in a subject which method comprises administering
to the subject a pharmaceutical composition of the second aspect.

In a fifth aspect the present invention provides a method of treating an
inflammatory disease in a subject which method comprises administering to
the subject a therapeutically effective dose of a pharmaceutical composition

35 of the second aspect.



(e) a cholesterol-nucleic acid conjugate (where cholesterol is preferably
conjugated to the 5 termnus of the oligonucleotide). 20 In order to treat
arthriti Woeéwrnozsxanpl e, the DNAzynmes of the present i nveRCIToUGBNB932
preferably adm nistered by direct injggtion in to inflaned joints, either
as naked DNA in solution or in |Iiposone conplexes. Asthma is preferably
treated by adm ni stering DNAzynme of the present invention by aerosol.

| nfl ammat ory Jascpieférred eénthiodémeiit o dise fifidr @spect fibe dbflymimerirg didsase 25

i ntral um.nal , adm ni tion.  In thirg. t he pLgsent, invention
provi des lﬁ%ﬁﬁcﬁ%’dﬁgﬁ pﬁeng’iﬂ"ﬂ Nilo ﬁ&ﬁ@{;’g@fl Vi ;C/m-'lrynalg%&g?’l A3 et hod
conpr i sesinflammadtary hyweldisedse, saptic shodkbnmd vassuditist (Rreférably,dbpect. In a
fourth a : ol b @D DERY | fapeys Lakhbi ting
NF- XB ac?@?%%m?ﬁgiﬁﬁ Al ﬁgﬁdg o 51335 o“?gr ol oP rhedmalill®) 11,
subj et ATHWA ?ré@é%ﬂqfa'&?“% §8ranegatiye cond aspect. In a fifth

aspect the pregendixilnasict die predentasventitn padidds 4 meahbd ®fareatiny | anmat ory
rises adm nisteri he subject a

di [ ' . Whi . hod .
Cher apeutTtRar Ry IeLsTa oAbt Vi RERled EomBRTR Ak isiding to B85 07" The
second asmbgect avibefpeitizalyrifciiveddsesda phatmaceaticebéempeditintbofli nent of

the fi f?%@@?@&ﬁc} F%]gb%tj nfl ammatory di sease is selected fromthe group
consisting o n mma

tory arthritis, asthma, inflammtory bowel disease,
sept 18 shock 3ma sexsuth aspest the preseabinventian providesermeathpd ofttreatings | s

sel ect ed hhem b feulhOHRa 7P B Subjddt WIRkh dMenpRidd! i mimbiebing! foSthe
osteoarthritis and seronegatiye arthritis. .In a sixth aspect, he present
i nvent i oﬁubmia&r@eﬁé‘tcﬁ b cp,vgéﬂqsgz,é)f aRhMACENEEBLFADPRSHIA B ect whi ch
nmet hod cahpsesssd aspiicei stering to the subject a therapeutically effective
aspect the' pr DS heaRE pr ey baRe e SRS RRRRT L TCancer or
| euka®ni phanmacewti¢a crompisition capriesdeneibiasad en enimgl datatusing sobjinet a
t her apeuofdliitiBhaRbtis! Mot o MbBARNERE b FRLLTE WIS LbhplineT  (he .
second A B een about 0.1 Ing And About 1 § of e tnstant INAZyme. Toanother© " o
embodiment, the effective dose contains between about 1 mg and about 100
mg of the instant DNAzyme. In a further embodiment, the effective dose
20 contains between about 10 mg and about 50 mg of the instant DNAzyme. In
yet a further embodiment, the effective dose contains about 25 mg of the
instant DNAzyme. A single therapeutically effective dose can be
administered over time as a plurality of lesser doses.
In one embodiment of the fourth to seventh aspects, the method is
25 performed in vivo. In another embodiment, the method is performed ex vivo.
Throughout this specification, the word "comprise”, or variations such
as "comprises” or "comprising”, will be understood to imply the inclusion of a
stated element, integer or step, or group of elements, integers.or steps, but
not the exclusion of any other element, integer or step, or group of elements,
30 integers or steps.
This invention will be better understood by reference to the
Experimental Details that follow, but those skilled in the art will readily
appreciate that these are only illustrative of preferred aspects of the
invention. Additionally, throughout this application, various publications
35 are cited. The disclosure of these publications is hereby incorporated by



I S pharmaceutical conposition can be done based on ani mal data using
routine conputational methods. In one enbodiment, the effective dose

cont ai ns WewOMHa3about 0.1 ng and about 1 g of the instant POUAYLH0932N
anot her enbodi nent, the effective doseqgontai ns between about 1 ng and
about 100 ng of the instant DNAzyne. In a further enbodi nent, the
effective dose 20 contains between about 10 ng and about 50 ng of the

i nst ant DNéefgrancelinto Yis applicatioartoetdsadibeenore fully dief statd obthings toont ai ns
about 25 ngiofy th& i \/@ﬁ{lgﬂépeg yme. A single therapeutically effective
dose can be %m Ni'Stere rtime as a plurality of |esser doses. In one
enbodi nent of the fourth to seventh aspects, the nmethod is 25 perforned in

vivo. |In aps Lenpodi nent, the net hod is performed ex vivo. Throughout
t hi S speci 11 he word "conprise", or variations such as "conprises"
or cor15p ¢ pere-steed to |rrply the inclusion of a stated
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e excl us e inte el enent s
30 int egerégqugtoeps‘:&?ﬁﬁic P@ﬁ??gh qrﬁ%'%geﬁgﬁ %%%?%Ew%by reference
to the Expebstratatratogddtion domhits did Heoxymatleotidseeatti. | Aedinvertede art wil |
readily zﬁﬂlﬁé%%éggltacw%%?héée%rOuytﬁhhllhﬁtérﬁfbf’%eo“ preferred aspects

of the invention out this I cation, various
publ i cHti oﬂhggbi‘cli?}’éﬂ@lkt@tﬂes'{h’éhlé|93<@D§%$Jﬂ@ B(PPafﬂfésﬁePEmﬁ erddneader t0 her eby

I nclor po; at ﬁﬁtk’éml@’éo%gl\%%%esf’sﬁ\&'{xﬂ&@f ﬁﬁé%xoié;ﬁcreeﬁegeggite Itgt ot .hl:f] -
application to descri re fu a

i nvention pertaeﬂrs‘s T‘E%i‘rﬁggsfleglgg%g rFPlﬁ ‘Dkﬁ]z&l’@ E H‘tﬂ@
conslt r uct SAUe Siaguskdtizdh SRt sity Wmeemmm ardi L@Embﬁ&eﬁht ND2tiseleblznss
catalytic | !

subst?/at e- {rgééloé}]nlg %% g‘%&{a& Aa%%ssgggg%;t ﬁhe# r%%éf%é )ﬁ}ogﬁq ﬁ%r‘{‘ed

t hymi difne thes3'slisedtbmtthatiis, elq@wagebeefvmmﬁmemi UP2t Fheirespective

ol i godeoxyguieih It NIPR: ar}_cl‘l\ﬁl'ﬁzxBBﬁ?ﬁn%nﬁBHﬁE@d‘hiyﬁnﬁféa%n%é npgeder to

make the consiructs resi st&qt rime exonuct ease aiﬂé\‘lw t nst ruct
NDL is desPeMael eligenudoetites pessssy tapsensrpsns R Aeataftic motif except
for the alteration of a single base at the 5' end of the catalytic motif. In ND1c

there is an A to C change, which is not consistent with the general purpose
20  catalytic motif. In ND2c there is an A to G change, which is consistent with
catalytic activity (Santoro and Joyce, 1997).
The constructs are shown below, with hybridization arms underlined,
inverted thymidines in parentheses (T) and the consensus 10-23 catalytic
~ motif in bold.
25

ND1 5  GTTCGTCC AGGCTAGCTACAACGA GGCCGGGGT (T) 3'
(SEQ ID NO:3)

- ND1c 5 GGTGACGC CGGCTAGCTACAACGA CTGCTGGTG (T) 3
30 (SEQID NO:38)

RelA(p65) mRNA, target site for ND1, A80/A81
61 5' CGCCCCCGGG ACCCCGGCCA UGGACGAACU GUUCCCCCUG
AUCUUCCCGG -3' 110 {SEQ ID NO:39)

35



AUG translation start site, between A80 and U81l. Construct ND2 is designed
to cl eave RelA(p65) messenger RNA at the next available AU or GU si fe in 15
the 3' diycAfikhes. that is, cl eavage bet ween (91 and U92. poeiAductespecti ve
controls, NDlc and ND2c, contain rand sed hybridisation arns. The

control ollgonucleotides possess the Consensus 10-23 catalytic notif except
for the alteration of a single base at the 5 end of the catalytic notif.
In NDic Nf2r§'is AAGEGGACAGETARCTACAACGA CAGTECETCO T3t he
general purpose 20-catarytrc notif. In ND2c there is an A to G change,
which isl §E&SIRNQ19]W|th catalytic activity (Santoro and Joyce, 1997). The
const r uciND2¢ 6' ShOGTABCAYG WAGGOTAGATABAACGAr nFAGEEEAGE{T) 31 nvert ed

t hym di ne('m pntheses (T) and the consensus 10-23 catalytic notif in
bol d. 25 CC AGCGCTAGCTACAACGA GGCCCEEET (T) 3 (SEQ ID NG 3)
gDig\(ﬁ'GSGGTGACGC CGGCTAGCTACAACGA CTGCTGGTG (T) 3 30 (SEQ I D NG 38)

e p : \ I g2 615 CGCCCCCGGGACCCCGGCCA
UGGACGAA! ’ tit%% - g'@ﬁ/ AD 01/ 11023
PCT/ AUCOBAE §5CEGECNEH G ACAEEEEHICAGHS. ‘ eFee (T) 3'  (SEQ
| D NO 4) ANRRefcGEAGEATH FIRQTAOTDAGH)ACGA TAGGGCAGC (T) 3 (SEQ | D NQ 40)
5 RelA(p65) nRNA, target site for ND2, (91/W92 615" CGCCCCCGGEG ACCCCGGCCA
UGGACGAACU GUUCCCCCUC  AUCUUCCCSG - 3' 110 (SEQ I'D NO 39) 10 EXAMPLE 2 In
vitrgocl eavage of a synthetic RNA target by DNAzyi nes NDI and ND2.

EXAMPLE 2
In vitro cleavage of a synthetic RNA target bv DNAzvmes ND1 and ND2.
Oligonucleotides ND1, ND1c, ND2 and ND2c were incubated with

RelA(p65) RNA (61-110) at 37°C in 10mM Mg*" for the indicated times. The
15 RNA was 32 end-labelled prior to incubation with the DNAzymes: Cleavage

to a single product of the expected molecular weights was observed for ND1

and ND2 (data not shown). There is no cleavage with the control

oligonucleotides ND1c and ND2c. ND2 cleaves more efficiently than ND1.

20 EXAMPLE 3
Effects of DNAzymes ND2 on NF-xB and AP-1 dependent luc1ferase reporter
gene in the presence of a liposome, CellFectin (Life Technologies).

HelLa cells were stably transfected with plasmids containing a

luciferase gene (Promega) transcribed from artificial promoters dependent on

25 six NF-«B binding sites and three AP-1 sites. DNAzymes (Dz) were
complexed with CellFectin at a ratio of DNAzyme 1M per CellFectin 2.5
ug/ml. After administration of Dz to HeLa cells, luciferase was induced with
interleukin-1p 10 ng/ml. Figure 1 shows that ND2 causes a concentration
dependent inhibition of NF-xB dependent gene expression. Inhibition by

30 ND2 is significantly greater than with the controls ND2c and vehicle alone, at
all concentrations. Most importantly, there is no inhibition of AP-1
dependent gene expression by either ND2 or ND2c, indicating specificity of
ND2 for the transcription factor NF-xB when compared to another inducible
transcription factor.

35



A i gonucl eotides ND1, NDic, "ND2 and ND2c were incubated with Rel A(p65) RNA
(61 110) at 37Cin 10n1\/| My2+ for the indicated tinmes. The 15 RNA was 32
end- | abel | W@ 0318 to i ncubation with the DNAzynes: C eavag®CT{ALG#/08932gl e
product of the expected nol ecul ar wei ghgg was observed for ND1I and ND2
(data not shown). There is no cleavage wth the control oligonucleotides
ND1lc and ND2c. ND2 cl eaves nore efficiently than NDL. 20 EXAMPLE 3 Effects
of DNAzyneEXMMPBRE A\NF- KB and AP-1 dependent |uciferase reporter gene in

the presenggrof oPnNAPﬂ?tﬂé“?Dz)CﬁHf &Sthbrdd-d fis LBARAPNIBE NgBa cel | s were

stably trafistected piasfTds contarnrng a fuciferase gene ( Pronmega)
transcri bedﬂﬂ@ﬁwwromters dependent on 25 six NF- KB binding
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aratioo me fpm per LN adm nistration o

Dz to %Lar%aqrré gqra?cwgerfa%tewtﬁ NHeLisligacH MMP /szDEPﬁ URERy ng/ i .

E;: gllig edl sn:gld@‘etﬁiﬁralcﬁiﬁbz mmﬁsxcadamnhentdrbéuldnqmﬁnemellmtn fiil) ]E)Thbonl of
ependent ge essi on., Jon significantly

G eater ¢ nBTPRPER of NITA B B HeS ot "Rritrciesbisich SRR g 2edf)

concent r at expressivis tini mpdti plerexperiméntsdhes msmrptplrbxmnaml)ow%l @0%dependent

gene expre r g specificity of ND2 for

t he transcI:llﬁip ﬁo‘%y ’E %%\?@Pagsmhgﬂe%ﬁ anot her inducible

transcH ption factor. 35 WO 01/11023 PCT/ AUOCQO' 00932 20 EXAMPLE 4 Effect

of DNAzyrreEXm\)[pj}@% conpared to its control ND2c on NF-xB dependent
bl

transcri pt
| uci f er aseHe ‘ ~ A2 ) sybn Halya 1
ND2c/ Cel | Fafe‘senccabﬂCeIIbe{fﬁctl n al one and i nduced with interl eukin- 1(3

i bt f on_of N Jﬂﬁﬁeﬂiﬁ@éﬁ’%ﬂmﬁﬁ Rt R BRI e
appr oxdsmat NDgcqo%5e cen%lexed]mth; thenlipbsame weagend GadHiectinpard sised t¢ Fi gur e
2). 10 treat HeLa cells. NF-xB DNA binding was induced with interleukin-1p (IL-

1B, 10 ng/ml), nuclear extracts prepared from the cells and the extracts

analysed by electrophoretic mobility shift analysis (EMSA) using NF-xB and

AP-1 as the probes (data not shown). The indicated bands (p50/p65, p50/p50

20 and AP-1) have been characterised by supershift with antibodies and

competition with unlabelled specific probes (not shown). The lower band in

the NF-xB EMSA is non-specific. The only significant effects in these EMSAs

are the induction of the p50/p65 NF-xB DNA binding by IL-1pB and its

inhibition back towards the uninduced state with ND2. '

25
EXAMPLE 6

Selection of Additional Human RelA cleaving DNAzymes

Previous results have shown that for any given sequence, usually only
10-20% of DNAzymes targeting purine-uracil (RU) sites are active against the
30 full length substrate. The reasons for this are not well understood, however,
it is thought that differences in DNAzyme-substrate hybridisation
thermodynamics and RNA substrate folding (secondary structure) produce
dramatic variations in the efficiency of DNAzyme catalysis. While nearest
neighbour analysis of heteroduplex can be predictive of DNAzyme binding
35  domain hybridisation thermodynamics, it is almost impossible to predict the
activity of individual DNAzymes against long folded RNA substrates. The



EXAMPLE 5 Effect on DNAzymes (Dz) on NF-KB DNA bi'nding in HeLa cells in the
presence of CellFectin. DNAzynmes ND1 and ND2, and the control

ol i gonucwabdi/dess ND1c and 15 ND2c, were corrpl exed W th t /At
reagent CellFectin and used to treat ,HeLa cells. NF-xB DNA binding was

I nduced with interleukin-1 f3 (IL- 1(3, 10 ng/m ), nuclear extracts
prepared fromthe cells and the extracts analysed by electrophoretic
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for any given ER(d};Jence only =~ 10-20% of DNAzynes targeting

pur i ne- ureXPern C§F11nése 9] ve against the 30 full length substrate.
The reasons fmhetﬁumaﬁrmelmhm ke eScEdlﬁtdmshm&‘R@Tdmulcledtﬁietél%éght t hat

subst 1 at VSR POSRRITAS R vab U B; 1023 Sy, IRALELY D EPFAPR SRS | n ¢ he
ef f i aDendhess siB wgreelikellydoys sleaviéd efficiemtly bty DNélzghtasulndaaTaithxes_ of _
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i ndi vi dusleavmge yites. Keamribe 126rpssihle stterabout B tyaze 6xC urleél fporothye1 1023
PCT/ AUCOCR¥3ge a@s"ay'”@s%he’iﬁéécﬁ@n@e%ﬁ&lé@ﬂﬁ@hi@%bﬁﬂadtﬂﬁoﬁ&l“a&il?@%%e activity

of differen ?;rre sites, al on as RelA), is to test

them al | ™ By BRI C St TheSh BreIoDRs e ale 6o uni n
t ask1®f t ¢he baastdf mzbstyplaEOﬁ anglysish (1)nearestaeighbaunepnetlistioof or di ngly a

il 1Pl ShyBl AR Rod3iay \AS,dER deHe8nes dthah.Alh BiRallh T oughput.

cl eavage 3/ %
concent r dpnmg-smhs’g'a’gﬁ hgferoduplex had a predicted value of AGo<-10kcal.mol-1,

(2) DNAzyme oligonucleotide secondary structure (caused by internal or self
complementarity) such that no oligonucleotides were used if they produced
20  stable stem-loops or “hairpin” folds at a predicted melting temperature (Tm)
=700C. Another 8 DNAzyme sites were excluded as they were not contained
within the transcript used in the assay.
The remaining 88 DNAzymes were synthesised and divided into six
groups arranged according location on the RelA transcript. These were then
25 incubated with radiolabelled transcript at three different concentrations. The
products of this multiplex cleavage reaction were then analysed by primer
extension reactions specific for each segment to reveal the active DNAzyme
molecules. A phosphorimager was then used to determine the identity and
intensity of respective DNAzyme cleavage bands. From these analyses the
30 most active DNAzymes were chosen (Table 1).
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20 st abl § oW OEHEETCEGAG cgcpff£d1 CT ga+RET [ | A@1%5 €nmper at ure
(TmM = 1C5Tozs ANOFTtercer ACSRIAGTE AGAACEACTETGETER | gl0ed ds~FNey | Webe Not
cont ai neq oraEs Nl rdATET FAGBETAGCH GETGdGEBEg asgay . |e~f eMiARGHY 88
DNAzynes |[VFees3 S y[idTe st CdcarRECAAVARTEAAACIT@GS Y X| 100 OUS*ar r ah@gas ac¢or di ng
| ocat i on [JT9BHE |REICATEACACECTAGOTACAAUGARCTEEAELE Nfefy 20 |i*neubal edasv T h
r adi ol abgITTed1T rjaresatTqEAGatTAdTTREANDGAEec@EEACE Onent 1 gt*ens. | Aago pr pduct s of
t hi s nul tiifaisex Cl PavagraAGEeTAGCOACAMIGAGTTETCana) yssed Qy+pri meGs2ext ¢nsi on
reacti onq mpPe6! 1| GETCOCCEBCOTARYABARCCADGTAweal (fye actixve DNAggpe
nmol ecul eq-pTA4phaSqITGEtTEAGECTARESATAracAGS@rECcEgc defser m fe*the Tdeas 1ty and .
i nt ensi t yf TB5F € S|P TV ACBEvAITe ACAEaRACRETREDA S| 16FT om[t*hese agabe/ses the 30
nost act i |[virsbbAZlyomescreasccirasencAAtanEeTcicAc3y MO 01/ #1023, | GRP&d/ AUOQ 00932
22 Tabl e [IpTReIA | AacgeirrsttEAcEeherAdcaaTSICMyE gma N Vi[t*ro* mul Arpd ex| cl eavage
assay NJmEoseqUerasecSRacEErAACTAVAROEARREITIGog | 190. DI928* A807
TGATCT CCAGBETAGH TACASKIGASTAIACCTACARS GAAATGEEFOc |00 25 | *** G830
CCT GCTCAAGGETAGH TAGAXCGAGATIZECCACAAS CAC TGNt |[F927 [ *** A951
CGCCT GCAGBETACT PACAREXGAGETIAGCTYCAALGASATGRTTEg | 22 o G963
DT981 GCACAGCAAGGCTAGCTACAACGAGCGTCGAgY | 23 Fkk ok A1070
DT982 | GGGAAGGCAGGCTAGCTACAACGAAGCAATGCY | 24 o G1076
DT983 | GCTTGGGGAGGCTAGCTACAACGAAGAAGCTga | 25 o G1100
DT9684 | GTAAAGGGAGGCTAGCTACAACGAAGGGCTGYY | 26 kx A1125
DT986 | GAAACACCAGGCTAGCTACAACGAGGTGGGAaa | 27 *Ew A1175
DT988 | GGGGCAGGAGGCTAGCTACAACGATTGGGGAgY | 28 *E A G1235
DT991 | CAGAGCTGAGGCTAGCTACAACGAACCATGGCE | 29 ww A1279
DT992 | GGACTGGGAGGCTAGCTACAACGAAGGGGCTYg | 30 o G1307
DT993 | GGGCTAGGAGGCTAGCTACAACGATGGGACAgY | 31 e G1313
DT994 GGCCTCTGAGGCTAGCTACAACGAAGCGTTCct | 32 ¥ x G1387
DT995 | TCTTCATCAGGCTAGCTACAACGACAAACTGCa | 33 o A1416
| DT998 | AGTTGTCGAGGCTAGCTACAACGAGGATGCCag | 34 P G1484
‘| pT1001 GGGGGGCCAGGCTAGCTACAACGAAGGTATGee | 35 *kok G1529
DT1002 CCATCAGCAGGCTAGCTACAACGAGGGCTCAgL 36 Tk A1553
DT1008 | AGAAGTCCAGGCTAGCTACAACGAGTCCGCAat | 37 wHx A1697
5
The *, **, *** rating was used to designate DNAzyme activity down to 500nM, 50nM and
5nM concentration respectively. The **** rating was used to indicate very strong activity
throughout the tested concentration ranges. The **. rating was used to indicate DNAzymes
which displayed only very week activity at the 5nM range relative to the higher
10  concentrations tested. DNAzymes with ** rating and below were excluded from this list.



DT928 TTGGTGGTAGGCTAGCTACAACGACTGTGCTCE 8 *** A237 DT929
TGATCTTGAGGCTAGCTACAACGAGGTGGGG g 9 **** A260 DT933 :
CCTTTCCT ARG GTAGET ACAMCGAAAGCTCGl g 10 *** G350 DT939 PCT/AU00/00832
TTCTTCACAGGCTAGCTACAACGAACTGGATE ¢ 11 *** G438 DT941
TGGTCTGGAGGCTAGCTACAACGAGCGCTGACE 12 *¥%* A479  DT942
TAGTCOCCAGGCTAGCTACAACGAGCTGCTCL t 13 ** G525 DT946
GGTCCCOCAGRTACGEAGRACGATGTCACC g 14 *** G572  DT947

CCTGCCTGA xxx A583  DT955 o
ACCTTGTCAW&I@@ to5 ye deppansgrate the following:

CTTTCTGCAGCCTAGYT ACB%@J&ND%C@&W épdeifidallyPtRfate an RNA target at
ACACCT CAA Al Al GICCTCTtt 18 **** A749 DT959 &

CGGTGCACA CGACAGCTTGEg 19 **** -A807 DT962
TCCGGRACAGCCT A(ZQIT AONBRGAMdeiitent Atant ND1GB8Dis thEd@fore a preferred
TCGTCTGT. *** A95]1 DT973

ATCCGGTGA co A%ﬁ%‘%%@gméé %% (P63 D981
GCACAGCAAGGCT@TA@&R@@:@&Q@@Q@@IQWS Wkﬂ\ﬂ@pendmsanscnptwn in a

%A m&%_i?xﬂergg\]]?g’@?)gi flag%%'lblt an unrelated .
T ARAGECARESF é@b&%@ﬁﬁgga@@ly “Rgigdbegpadisl oligomucleotide
GAAACQACCARIBZEAIIES apeidérittraiistHptidar 988

%@@Aﬁ%%té K *%%!%gg’ms%ggﬁthe NF-KB protein

ongoelementG1307 DT993

%@Tﬁ% g@ﬂt éiheﬁfc’és %%%1095?%—1@ dependent
TCTTCAT CATRRSCAREORIAN emm:qeétazssscqsma%i thﬁfégs type of liposome will

AGTTCi'E AGCT W%ﬁ&@ﬁd Qib@\?eélrel QTlh@Qﬂeatment of animal
CCATCAGCA y,mes X abé?ﬁﬁ%) gg a liposomal }
AGAAGI’CCA@H’MW@AGI’CCGCA& 37 *** A1697 5 The *, ** *** rating was

used to desi gnal Wcﬁ@%nym@mmﬂeéwmaﬁ%hx/hum gni v1

concentration respectl rati I’lg was used to | I’IHI cate very
strong acYariatigns ang/ 104&@&@5@@ wade tp theinvantigmaeshowpdn » . rating

was uysged fhe dp@difﬁﬁélﬁbmﬁﬁéfﬂﬁswlthout departing from the spirit or scope of the
invention as broadly described. The present embodiments are. therefore, to
be considered in all respects as illustrative and not restrictive.



whi ch di spl ayed only very week activity at the 5nMrange relative to the
hi gher 10 concentrations tested. DNAzymes-with ** rating and bel ow were
excl uded fwowi/itees |ist. WO 01/11023 PCT/ AUOCO 00932 23 COMErMTPobhimsdhe
results presented in Exanples 1 to 5 abgye denonstrate the follow ng: (1)
DNAzynmes ND1 and ND2 specifically cleave an RNA target at the expected
sites. 5 (2) ND2 is nore potent than ND1 and is therefore a preferred
candi dat e REFEREMCESeuUti c substance.' (3) ND2 specifically inhibits NF-xB
dependent transcription in a concentration dependent nanner. ND2 does not
inhibit an unrelated inducible transcription factor, nanely AP-1 and the
control ol Agphanl 80 DilBoridtoNRAC, Rosstte)@., Hehinbetg, Mk, K&rie Mnd996)

transcription. (4). ND2.specifically inhibits inducible binding of the NF-KB
protein d??‘%‘&pgp%ﬂ}\l%gsﬁijl ts DNA response elenent. (5) A liposone reagent
enhances inhibition of NF-xB dependent transcription in cell culture. It
i's recogni 2R K nd R0, 1 Widtry ahd BRldeyittsn£8b8. type. It
will be ap%r?%églegf%tf hﬁlgme e?,ét Liat ?(r)gg?nént%yao? anlﬂr@)lmI or :ﬁuman arthritic
joints with DNAzynmes in the absence of a |liposomal reagent is possible. It

w1l be appBrediea!RR. ihdpiyeens. Fki1dogll CheinBidl. t2,ldF-660/Mer ous vari ations
and/ or nodifications may be nade to the invention as shown in 20 the

speci fic enbodi ments wi thout departing fromthe spirit or scope of the

i nventiton Bsinkckedtdfy, Q&s (199 dArthtitis[Rlesans 3€1100diarents are. therefore, to
be considered in all respects as illustrative and not restrictive. WO
01/11023 PCT/ AUOO 00932 24 REFERENCES: Auphan, N., Di Donato, J.A.,
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FEBS Let @h&@oresﬁiamgﬁnhgmﬁdﬁnﬁrtﬂméhm ﬂwabggﬁrea%ﬁ aH’Bﬁoﬁ{é

DNAzyme whinghib$iés of NrakBY Neheeoediaad(R4e2-7mRNA, the DNAzyme corrprl SI ng
5 (i) a catalytic domai n which cleaves nRNA at a purine: pyrim dine

cl eavage site; (ii) a first binding donmain contiguous with the 5° end of

t he aat alWeig mandpkgiSchisoe, %..iMpuchleidic hdWittadDndKmbmkei M.c61994yuous with
the 3 Q?\lo% HB& 169 catal yti.c domai n, wherein the binding donains are
sufficie conp errentary to the two regions imediately flanking a
purine: pyrimdine cleavage site within the region of RelA(p65) nMRNA

corr espooghR BOMUH, 9% Sakado!'D. KRS, B Kislie. | Okisiiard, [T.\19B5) such t hat

t he DNAz eaves the Rel A(p65) 15 nRNA. 2. A DNAzynme as clained in claim
1 V\herelﬁmé%é-ﬁﬂl?ﬁwcﬁ H@Qﬂﬂ%l nis nine or nore nucleotides in length. 20 3.
A DMgzyne as clained in claim1 or claim2 in which the catalytic




domai n has the nucl eoti de sequence GGCTAGCTACAACGA (SEQ ID NO 2). 4. A
DNAzynme as clained in any one of clains 1 to 3 in which the cleavage site
correspon®wobpi2site sel ected fromthe group consisting of PCRAUGPIIBHE AT
site at nucleotides 80-81;, (ii) the GIpgite at nucleotides 91-92; (iii)
the GTI site at nucleotides 140-141; (iv) the AT site at nucl eotides
149-150; (v) the AT site at' nucleotides 215-216; 30 (vi) the AT site at
nucl eoti deglaids:238; (vii) the AT site at nucleotides 260-261; (viii) the
GT site at nucleotides 350-351; (ix) the GI site at nucleotides 438-439;
(x) the AT site at nucleotides 479-480; 35 (xi) the GI site at nucl eotides
525-526; (xii)AtDNAZymé which spamlfmallydﬂsa@'ﬁZRQMp%}rmlﬂVAh&m Has Been

Repl aced 1%%%45.% ]C'H.&%r LIL Frrrr e 1l W 01/ 11023 PCT/ AUOCO 00932 29
(xiii) the e at lﬁlnotldes 583-584; (xiv theGTS|te at
nucl eot¥ des 726liy27a cafslytic dematn which @ﬁaﬁ% At puvingpyrimidipe) the
AT site at nucl eoti gravdgdsit®0; S5 (xvii) the AT site at nucl eotides
807-808; (xviij.), the, site t nycl eotj des 8 [ the AT site at
B0 e bbb o il pdbg AomifcBeate o 1ab e ebd obint S5l | o
AT site at nucl eotidemaidOaiftt 1071; 10 (xxii) the GI site at nucleotides
1076- 1077; (XX} ) qm Hﬁﬁ (%xhy) the AT
site at nucl eot(lgh:' %qujn%h@kﬁﬁg@ﬁ%iﬁhcgo Sl %ﬂ?‘ nu% 9%2@51175 1176;
(xxvi)l@he GT site eatalytit domaties 1235-1236; 15 (xxvii) the AT site at
nucl eotides 12794Lf8Q the binding domains are sufficiently complementary to the -

two regions immediately flanking a purine:pyrimidine cleavage site within

the region of RelA(p65) mRNA corresponding to nucleotides 1 to 1767 as

shown in SEQ ID NO:1, such that the DNAzyme cleaves the RelA(p65)

15 mRNA.

2. A DNAzyme as claimed in claim 1 wherein each binding domain is
nine or more nucleotides in length.

20 3. A DNAzyme as claimed in claim 1 or claim 2 in which the catalytic
domain has the nucleotide sequence GGCTAGCTACAACGA (SEQ ID NO: 2).

4. A DNAzyme as claimed in any one of claims 1 to 3 in which the
cleavage site corresponds to a site selected from the group consisting of:
25 (i) the AT site at nucleotides 80-81;
(ii) the GT site at nucleotides 91-92;
(iii) the GT site at nucleotides 140-141;
(iv) the AT site at nucleotides 149-150;
(v) the AT site at nucleotides 215-216;
30 (vi) the AT site at nucleotides 237-238; -
(vii) the AT site at nucleotides 260-261;
(viii) the GT site at nucleotides 350-351;
(ix) the GT site at nucleotides 438-439;
(x) the AT site at nucleotides 479-480;
35 (xi) the GT site at nucleotides 525-526;
(xii) the GT site at nucleotides 572-572;

This Sheet Has Been Replaced WMI‘H'F\
fOHNT LSO e




(xxviii) the GI site at nucl eotides 1307-1308;. (xxix) the GI site at
nucl eoti des 1313-1314; (xxx) the GT site at nucl eotides 1387-1388; " (xxxi)
the AT swmicoriiosnucl eotides 1416-1417; 20 (xxxii) the GT sidcegbodieedot i des
1484-1485; (xxxiii) the GI site at n eotides 1529-1530; (xxxiv) the AT
site at nucl eotides 1553-1554; and (XXxv) the AT site at nucl eotides
1697-1698. 25 5. A DNAzyne as clainmed in claim4 in which the cl eavage site

corresponds t‘%ii?%h%’?%ﬁ@a@hu’&}@dtﬁi%% 584-92. 6. A DNAzyme as clainmed in

claim1 which ha seguence se from 'the gr oup consisting of. 30 5
GTTCGTCCAGGCT AR Al WP wles Z6c¥4% NO 3); 5 |
GAGGGEGAAGCCT Al ARAMBIGAAESAT 9utidotitles(BF 3y NO 4); S :

T Eragietles BIID no 6y 5

CGCCT8GGAGGCT ARt TARETacaadentdes 8673808, NO. 7); This Sheet Has Been

oi/115zs_per/ AERIOBESH U8 A ik A racascecTaracToe 3 (50 10

NO 8); 5 TGATGY A@Alm@d@sﬁé@faﬁﬂas' (SEQID N09) 5'
CCTTTCCTAGGCT% ggg@t,qes(gggc@d@ 5 NO. 10)
TTCTTCACAGGCT CTGGATTC NO 11): &'
TGGTCTGGAGGCT A@v@@%ﬁﬂ tées@@%ﬁ%’l NO. 12) 10 5'

TAGT @GCCAGGCT &N/ CTANC TR (cIdotided BEB-1LO77;
(xxiii) the GT site at nucleotides 1100-1101; -
(xxiv) the AT site at nucleotides 1125-1126;
(xxv)the AT site at nucleotides 1175-1176;
(xxvi) the GT site at nucleotides 1235-1236;
15 (xxvii) the AT site at nucleotides 1279-1280;
| (xxviii) the GT site at nucleotides 1307-1308;
(xxix) the GT site at nucleotides 1313-1314;
(xxx)the GT site at nucleotides 1387-1388;
(xxxi) the AT site at nucleotides 1416-1417;
20 (xxxii) the GT site at nucleotides 1484-1485;
(xxxiii) the GT site at nucleotides 1529-1530;
(xxxiv) the AT site at nucleotides 1553-1554; and
(xxxv) the AT site at nucleotides 1697-1698.

25 5. A DNAzyme as claimed in claim 4 in which the cleavage site
corresponds to the GT site at nucleotides 91-92.

6. A DNAzyme as claimed in claim 1 which has a sequence selected from
the group consisting of: |
30 5' GTTCGTCCAGGCTAGCTACAACGAGGCCGGGGT 3 (SEQ ID NO:3);
5' GAGGGGGAAGGCTAGCTACAACGAAGTTCGTCC 3'(SEQID
NO:4);
5' TGATCTCCAGGCTAGCTACAACGAATAGGGGCC 3' (SEQID
NO:5);
35 5' GCTGCTCAAGGCTAGCTACAACGAGATCTCCAC 3 (SEQID NO: 6]
5' CGCCTGGGAGGCTAGCTACAACGAGCTGCCCGC 3' (SEQ ID NO:7);

i "



NO 13); 5' GGTCCOGCAGGCTAGCTACAACGATGTCACCTG 3' (SEQ ID NO 14); 5
CCTGCCTGAGGCTAGCTACAACGAGGGTCCCGE 3' (SEQ 1D, 15 NO'15); 5'
ACCTTGTCAGRE bASGEACAACGAACAGTAGEA 3' (SEQ ID NO 16); 5  pCT/AU00/00932
CTTTCTGCAGGCTAGCTACAACGACTTGTCACA 3! (358 ID NO17); 20 5'
ACACCTCAAGGCTAGCTACAACGAGTCCTCTTT 3" NO 18); 5'
CGGTGCACAGGCTAGCTACAACGACAGCTTGCG 3' (SEQ ID NGO 19); 5

TOOGGAACAGECTAGET: WR@R@T@@&C@A@?@WC 35{SEQ ID NO:8);

OO AT AR A A T ACE T ABAA G BARET 68GC TG 2 /(SEQ D
GCACAGCAAGGCTACNCI\ CGAGCGTCGAGG 3' (SEQ ID NGO 23); 5

%ﬁ%%ﬁ%@@ﬁ@@%ﬁw@&@%@%g H{SEPReet ras

Been Replaced INGOy, 111111 LHET VLT 222222 tCEEerrtrrrrererrrrrrrrnd
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GAAACACCAGGCTAGNERENACGAGGTGGGAAA 3' (SEQ ID NO 27); 5 5'
GGCCECACGACCCTAR FACATCFI E B &8 ERGUTABAACBAGCGCTGACT 3' (SEQ ID

NO:12);
10 5 TAGTCCCCAGGCTAGCTACAACGAGCTGCTCTT 3' (SEQ ID
NO:13});
5' GGTCCCGCAGGCTAGCTACAACGATGTCACCTG 3'(SEQID
NO:14);
5' CCTGCCTGAGGCTAGCTACAACGAGGGTCCCGC 3' (SEQID
15 NO:15); '
5' ACCTTGTCAGGCTAGCTACAACGAACAGTAGGA 3' (SEQID
NQO:16);
5' CTTTCTGCAGGCTAGCTACAACGACTTGTCACA 3'(SEQID
NO:17);
20 5' ACACCTCAAGGCTAGCTACAACGAGTCCTCTTT 3' (SEQID
NO:18);
5' CGGTGCACAGGCTAGCTACAACGACAGCTTGCG 3 (SEQ D
NO:19);
5' TCCGGAACAGGCTAGCTACAACGAAATGGCCAC 3'(SEQID
25 NO:20);
5' TCGTCTGTAGGCTAGCTACAACGACTGGCAGGT 3' (SEQID
NO:21);
5' ATCCGGTGAGGCTAGCTACAACGAGATCGTCTG 3' (SEQ ID
NO:22);
30 5' GCACAGCAAGGCTAGCTACAACGAGCGTCGAGG 3' (SEQID
NO:23);
5' GGGAAGGCAGGCTAGCTACAACGAAGCAATGCG 3
(SEQ ID NO:24);
5' GCTTGGGGAGGCTAGCTACAACGAAGAAGCTGA 3' (SEQ ID
35 NO:25);

T R i e A D RO



NC: 28) ;

5" CAGAGCTGAGGCTAGCTACAACGAACCATGCECT 3" (SEQ ID NG 29);

GGACTGCGAGGCTAGCTACAACGAAGEGECTGG 3' (SEQ 1D 10 NO 30); 5
GGCCTAGGAMBBINGZY ACAACGATGGEGACAGG 3' (SEQ ID NGO 31); 5 PCI/AU00/00932
GGCCTCTGAGGCTAGCTACAACGAAGCGTTCCT 3" (&EQ ID NG 32); 15 5
. TCTTCATCAGCCTAGCTACAACGACAAACTGCA 3' (SEQ ID NO 33);

5' - AGTTGTCGAGGCTAGCTACAACGAGGATCCCAG 3' (SEQ ID NGO 34); 5

5!

GGGGEGEECCAGECT CPAGGTACAALGAAGGGRIGG; 3'§SEQ.ID
CCATCAGCAGGCT CGAGGECTCAGT 3! (SEQI D NO 36); and 5

AGAAGT CCAGCCTA CGAGTCCCCAAT 3 é | D_ NO 37 , A DNAzyne as
clainmed in claf @W%GCMGCWA%'E@; BAGGTGG AAA 3 (SEQID
GAGGGGEGAAGCCT AR AMACGAAGT TCGT CC3' 8. A DNAzyne as clainmed in any one of
clainms.1 to 7, tedlnthe
bi ndi . domai 18 @@ﬁ%@&%@@@%@&&%@@am@&mﬁﬁ e o

phar maceut i cal NOe2®psi ti on conprising a DNAzyme according to any one of
clains 1 to 8 s Sheet Has.

Been Repl aced

PUAC AR R AR AR ARCRATRRCY 7.

WO 01/11023 PGYWOMR)D 00932 32 10. A nmethod of inhibiting NF-xB

a cell

one of clainms 1
10 N

15

20

25

30

35

whi ch

7.
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5' GGGCTAGGAGGCTAGCTACAACGATGGGACAGG 3'(SEQID

NO:31);
5' GGCCTCTGAGGCT. AGCTACAACGAAGCGTTCCT 3'(SEQID

NO:32); .

5' TCTTCATCAGGCTAGCTACAACGACAAACTGCA 3 (SEQ ID
NO:33); .

5" AGTTGTCGAGGCTAGCTACAACGAGGATGCCAG 3' (SEQID

NO:34);
5' GGGGGGCCAGGCTAGCTACAACGAAGGTATGCC 3 (SEQID

NO:35);
5' CCATCAGCAGGCTAGCTACAACGAGGGCTCAGT 3' (SEQ ID

NO:36); and

111111 * ¢ L
activity in
yme of any

5' AGAAGTCGAGGCTAGCTAGAACGAGTCCGCAAT 3' (SEQID

NO:37).

A DNAzyme as claimed in claim 6 which has the sequence 5'

GAGGGGGAAGGCTAGCTACAACGAAGTTCGTCC 3.

8.

9.

A DNAzyme as claimed in any one of claims 1 to 7, wherein the 3-end
nucleotide residue is inverted in the binding domain contiguous with the 3'
end of the catalytic domain.

A pharmaceutical composition comprising a DNAzyme according to
any one of claims 1 to 8 and a pharmaceutically acceptable carrier.
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11. A nmethod of inhibiting NF-i B activity in a subject which nmethod 5
conprises administering to the subject a pharnaceutical conposition of
claim9. WODO0IAIMRX hod of treating an inflammatory di sease iFFHAUMMOER:

whi ch et hod conprises admi ni stering t32 the subject a therapeutically
effective 10 dose of a pharmaceutical conposition of claim9. 13. A nethod
as claimed in claim12, wherein the inflanmmatory di sease is. selected from
t he group IIDnmAUmet@odfofmhﬂammgtNF-ycBamthrlt}( i a celli which methednmat ory bowel

di sease, &Q{lhe Ingf&o y arﬁ] &l a NAS m%@f?é PEnaSf elaii¥erté 8, cl ai m

13, wherei rirtrs s electe fromthe group
consi sting of rheumat0|d arthritis, osteoarthritis and seronegative

arm“dtls 120 l@m&hﬁatmﬁhmmhr ?@P‘th!rlliga@ﬂﬁ ﬁfﬁbﬁt 'twhi@%laneﬂméclgfmyh
met ho conprises adm.njsterin 0 e ct a eutic ective
dose of a CPREFAGTAYERRISTET &%ﬁggﬁ -T"H?Je l)lhﬁfqﬁaﬁeuti%al ﬁ%‘?ﬂﬁ treating
cancer or dlgigis@em a in a subject which conprises 25 adm ni sterl ng to the
subj ect a therapeutically effective dose of a pharnmaceutical conposition

of claim9. 17. A method as clained in any one of clains 10 to 15, wherein
the nmethotl.is Adendthoded treatiigan infamsnatorydisesse i agibismavhishany one of

clains 10 | L Ui
CE LTI x:ngf}?tﬁ %Ebg ali6inidtelifig Yo 'the BAbjeRt TRHefipe\tititally ffdctive
10 dose of a pharmaceutical composition of claim 9.

13. A method as claimed in claim 12, wherein the inflammatory disease is
selected from the group consisting of inflammatory arthritis, asthma,
inflammatory bowel disease, septic shock and vasculitis.

15
14. A method as claimed in claim 13, wherein the inflammatory arthritis is

selected from the group consisting of rheumatoid arthritis, osteoarthritis and
seronegative arthritis.

20 15. A method of treating atherosclerosis in a subject which method
comprises administering to the subject a therapeutically effective dose of a

pharmaceutical composition of claim 9.

16. A method of treating cancer or leukaemia in a subject which comprises
25 administering to the subject a therapeutically effective dose of a
pharmaceutical composition of claim 9.

17. A method as claimed in any one of claims 10 to 15, wherein the
-method is performed in vivo.

30
18. A method as claimed in any one of claims 10 to 15, wherein the

method is performed ex vivo.
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