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DNAzynes for inhibition of Japanese encephalitis virus
replication FILED OF | NVENTI ON The present invention

wo edoaess1e o novel DNAzymes or catal yti c DNA noOPET/IN2065/000423

for inhibition of Japanese encephalitis virus
replication. The present invention also relates to the
use of said DNAzynes for the treatnent of Japanese
e n cephd¥Azysnes frdpiakitiono! Anranese creplyiitiRpireepiication

anese encephalitis virus (JEV) is a nosquito-bone

Pk INVENEHINsi bl e for frequent epidemcs of
encephalltls predom nantly in children, in nost parts
of SobiterRressst inyestian rekies fanAre! ERYAvmen ar Fatlytie DA %ewles for

RRE &qﬁﬁﬁe&f ené&ﬂ@lﬁ?ssﬁru@ @éi)%@hﬁ:ln' Thesplésla@ inP&fidh aﬁg &&1¥tes to
year of which around 10,000 result in fatality and '

fhegise WIWMXWS§@rthm@tln@m eblapgicenincerdgliés ae 1. As a

%§ | acti ¢ neasure, a nouse brain-derived JE vaccine
ROZNRANDPRIQR ARTREFERENCES) terms of

avai | abl lity, cost and safety. There is, however, no ,

vi r uslaBpees ercephaliisipeBYY ihd arqsawiodbores flapvirus responsible for

'h@fpﬁ:ﬁ@ épﬁ’&mla_ rkﬁ” eﬂ@p}{élftﬁ préd]o@{)langl? NOBRIdih, & rﬁbﬁ %Lu%s of South—east
st randed b (Accession ‘No: AFO he

o6 lnféu@w Goise Gnd i @1@@@@0. ogsersweﬁﬂmeswn@pphahns 05 occur
gg’er? ;?élue of 'v&% ?roullﬂpng @&5 qgsuftelg' QW 1 %né‘ up. with serious
585-nu f

cl eot is crucial for
nmolvglmlsﬁeqt@&ﬂel m 4 m@pb)daqtlt: mﬁaﬂds, 4 euRNMidapeyrdaiit vaccine is

%aﬂg |t1¥ g?ﬁsaﬁlﬁlt f&qs %QS‘BS h&a@e{bﬁﬁﬁt&% fdryaf"e#ﬁtl}glm{egg however,

process viral genom ¢ esi s
nmvem#@p@ﬁvwhemo\ﬂ@rﬁpv@mllablatfvrdﬁ mﬂewi?nsequence Wi t hin

the S'The vm{f Kh?\/) rﬁ]ené seg glnggsstrgncﬁad TARYE E(g (Lac%%}slon No:

may | ead s replica
MOY 57285 Mht tceding eecjuemna naf hﬂms genbme an ﬂalﬂdeé by eaoDSnm&@utldie{s 5’-non-

B U A A B S5, L e i

nptiegion As bbirﬂﬁ thﬂslm‘é@ﬁepeaﬂdm’)ﬁbmt }hﬂymérase&nd othempretein® that initiate
t her si tf IﬂgAbOd amal gr cte tral. nj%[Py ? i
g&?s%?ﬁssaf’ Gpa k‘n"’*&%PB]ﬁu HROETH ot B 4P AEAT " gphication,

- RiNAUSqhidne s witkipl theCHNGCR could batafgekedadia Batage site that may lead to the

halitis. I.n . brain, JEV grows to various extents
lﬂﬁaﬁ‘g Qfﬁ’g“s‘i?i’]é?aaﬁlh a, astrocytes and macrophages 8

11. Spavengesmites QPkdis REEyKMOWRcle® nlBqiHoase nTheOﬂrus initially
roglia, astrocytes and macrophages. Mcroglia ar

FGPEG\%CSHBC Ay s the; skip efors egclpneRprione (e aeenpk g podes. A briet

SEAMRNUEHs IRGARE & Sovedto-otfen skdieviatin ek bBé? fnd é}ﬁé%rc@ﬁ?dl nervous
cells are known to take up ol hg@fleoxynuc eoti de

Fysten %féqrpreﬁ%lm@thahm%faéh@a%n viRy§ jtheg v C%FPMH(‘N%H leading to
BREPIRNLIS Th brain, TEVIASWPREAKROM et @ tnefFohd, Ghc/OBINS a@fRytes and -
i nvol ved i n the formation of Gietrads that can be
PEEIORRAZEEd - BoaVEREST EeefeA girknp e Eptegreserl gagnisieslin agtracyigs and
ﬁﬁkl%ﬁﬂdg@@lzmm& 1i S%tl&ro(?/natgdtalg @nd ﬁgﬁlaﬂgﬂDNA via different
2+- dependent enzymes, ynes; at cl eave
ﬁme@@bgﬁqeatoes 3RNAn i the aotbarq hamie enegm@h feeles meenieedn Whigke up
%ﬂd@g}( e 1¥1 ‘?t S £ %p gaatu@ lyott é]l? engat%l ﬁ‘sug%I ar]‘%nﬁnown
g}egll@nfsml th]gasthgq kuycbm tﬂlatzGﬂg:ha}]msIs are involved in the formation of G-

tetrads that can be recognized by the scavenger receptors
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Qgawa et al. (1995) showed in mce that ODNs diffuse
very quickly following the intra-cerebral injection

wa@raeas#s19 aken up by many cells around the i njBCT/IN2005/000423

site as early as 15 mnutes after adm nistration

Simlar experinent in rats showed ODN | ocalization in
neurons, astrocytes and mcroglia 17 . Thus DNAzyres

coul dUgies afelr wige exlection dicflogs Santore eid BypndevRlepefoled -dependent

Bﬁ% @?\{\}/é\#. %\ﬁ%\] Z%Esa “tfrdt rc%%(/glthé Q{bﬁ&&t& P¥NA %E%%n% s%eclﬁc

malr n obj ect resent ent
gnney’. The/ 0SB’ DNAzzymesomsrstsadtaabtyb'ng d@nwm ob 1 eousleotidési which is

ggl}qkteﬁ%g ?kn&lﬁtjtﬁe§ (Ll ee%X]? %&kpﬁ) ?ﬁl’a‘ tl?eelg)ﬂﬁ <[1]1 1‘13’1ig %Img he JEV

er o nvention is to

use t(ﬁ%% Wuf ﬁlow{e? H{ 19 CE Itlﬁ@ Og]% Jﬁiﬁtﬁg %%1%‘/ qtulckly foléowmg the

encep s replication
initre gercbiatinicctersand Yiet tabgrotpHiermatyj oetis argfindt th@mpncesxemte as early as

Ey}{l?ﬁhﬁésoa? . §dntx ﬁg’cf t Iﬁnl% %46?‘13111 { Ps shtong LNk ]pgl Zﬁtlon in

apanese Encephalitis n el 0
mwsmnztstrbMWamd amcrpghat' o ThwijIsIAzyzmdzsl wuldits detiveeddcth défferdr cells

t the 3'-end of
mq%aé&%l‘*s%%?%ﬁ FEL BRI AR 1) (6 cel s beari ng
t affect t t
Y ;E‘f%%w%?eﬁ’ﬁ? NEORD) et of the present | nventi on
' S tgl“d}férl%{lhdo% e%t ?f gqgepﬁgseﬁt {nvérl?x‘,rgn pg %ﬁ ag\%mzoﬁNREym or catalytic

ol i godeox fnuct sequence

DalAt IaolgetlevAfhtch) ischrgeted tot d@vmm EE@[EI@IEG loﬁthd EHEV lgemm;ne

i nfec of .the., ..

i nvenz{u?ogl}]er .0 S]e?t f%pe Bre%‘inp%vm 1 90 % ﬁlﬁ)r D nﬁmgs[ fol‘r lelgléliltlon of

Mpmeshﬁwmdahtlmdlsﬁ ¢ptiadtionnn bk £evi mo hﬁtbznozh@mbﬁcahons

nodi fg.cati gn sel ected fr n1su d|f| a
nuct oY St sBiel B Pl QR 0B olfraRAame for the
hetdiaio pe Japittisé Earphins infdbher obj ect of the invention

is to, provi risin osphaor ot hi oat e

| iy et Yo PEEET QP EEs fi oA GrongEgs STeih of 10

{oayiudRostmeredined [ily-t@)eALIMBO B -afd el‘atpam?%&racaenmgﬂ dffiGently
cin sal

infectiaqn conprising the steps of .intro

P£E01 DFRTIRE FRIETSEI T ??gFoéWbtP"%ﬂ%i%P% its ﬁ%ﬂ{aﬂ%ath%ct ed

cel | sydingdRehe OBfct bPMie Stkdr@lh@ntion i€ t€3¥&6& aNtocess for the
reductlon of JE viral titres. Anot her object of the

BreAEin of 3 ohesdsAomacieefids seuicass 1aT stRYE RS Pdich ¢ fsested to

gadvalind g DA AR i Tk B 1ﬁ’fectm YARSmAl Bodenen cal |y
synt hesi zed. ' Anot her obj ect of the gresent i nvention

is t o\psy obisctot SheaimHaEian S t Arovidsnp DAY BR comprsTRsH Agpst one

SheBAA "Eﬁgcﬁﬁédu%ﬁ‘l b }erBinC BRL BRdnG e aan!il%Eatﬁaﬁdlsa s@l@étéd W€ sugar
DNA nol ecul e. BRI EF DESCRI PTI ON ACCOMPANY!

DRAfENICS mckpifrasidibase mpdiifatiop apd /@avlageha@ef ba&mandlﬁaatmn
Sequentnf o b 63%6911 s Wt E&(}bfd‘é bﬁ]rAQ%Ines comprising of
substrate sequence (I n bo inJ genorre.
phosphorothioate linkages.

Another object of the invention is to provide a method of treatment of Japanese
Encephalitis infection comprising the steps of introducing said catalytic DNA molecule or
DNAzyme into the infected cells under conditions suitable for cleavage and reduction of

JE viral titres.
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b. C eavage of synthetic RNA substrate by DNAzynme. c.
Cl eavage of JEV 3'-NCR RNA by DNAzyne 3Dz. Figure 2 :

wapicakessed DNAzynmes by cultured cells. a. J774BCT/EN2065/000423

b. EOC 2 cells Figure 3 : DNAzyne activity in cultured
cells. a J774E cells b Neuro-2a cells Figure 4:

DNAzyme nedi ated inhibition of JEV replication in i
mous énigthar iebicet B dhe Pregat VRNTBOD ipthioxkiect mathodophgeiy the
cg‘a?ﬁicrlﬁ\l(ﬁ@ '18}\6%?%1%995131@@9”&5@@ &ém?:falb% %l%ltlm Figure 5 :

urviva e JEV-infected mce ow ng

i nt r aotherdedt of Hic @eisens MVERLANRLyITEYIdDERERPECPH ] eyrmposition

1= o\ Erel | J bl e:
AP LB B B BB A PRR TR0
ARUATDESERIPERIC I 2cERfP SRVINGRARNANGEe novel

ynes or catalytic nol ecul es which are targeted

9 cleaye. firvapRRese Encephalitis Virus
%‘gg'@)l.'§'gw0?§ea%eogfrgt rop’?'c virus that replicates .
act i eBgquencetnd AR AzymeRzmignghyiti if tergpt sybstipfs sefepee(in bold) in
tar gﬁﬁgd%eggmé he DNAzymes. Anot her aspect of the
\ :

presen nvention is to provide a process of

synt he€ieaiarg of hmtletit RNyt substRigbyaNAeme whi ch

speci fjcal | € J ey genone. The

pr esech?%f“ﬁa\%r?ﬂ%ﬁygi?%?@lﬁ%pyA?ngfgﬁé to a process
Rigere2: Upealeatf DINAZymeDBA cniblred gkllss or DNAzynmes are used

for inbhipLti the replication of Japanese
ence&ﬁﬁ—}lﬂhi%ﬁ%i rus in both in vitro and in vivo

condid. Eoxis2 cellke i nvention also relates to the use of

he DN s for. the treat t of Japanese
%B@%@éﬂﬁ LY f’bﬂ‘,ltureed;%@ﬁsi bl e for frequent
epi deri7¢sE eflisencephal itis, predom nantly in children.

The npr sent2 irlétenti on al so discloses the addition of a
cont iIHuUBHES=8€f¥Et ch of 10 deoxyguanosi ne resi dues

Fiealo4: O A BlméhediiRd Jhibiidn of JEV PiAZytien Andodsedssinar e
nore efficient h@ I nhj bigin replication in cells
and thIcsAPGTRed AEYR Mol ofae more aspect of the

pr es antlidet¥@Riel Q00-1 S0t PmPeOVi HEOBNSr ocess for the
E_reparatior] of DI\lAzS&nes which is targeted to cl eaye . ¢

igar R Sprvivat ofj the TE Yrindeqted, mice, fallopving EtrWég%ﬂﬁi‘yﬁfég’“ °
piNfazyse. very quickly follow ng the intra-cerebral
injection and are taken up by

DESCRIPTION OF TABLES ‘
Table 1: Nucleotide sequence of DNAzymes
Table: 2 List of SEQUENCE IDs
SUMMARY OF THE INVENTION

The invention relates to chemically synthesized novel DNAzymes or catalytic
DNA molecules which are targeted to cleave the RNA of Japanese Encephalitis Virus
(JEV). JEV is a neurotropic virus that replicates actively in human or animal brain cells,
which are targeted by the DNAzymes.

Another aspect of the present invention is to provide a process of synthesizing the
catalytic DNA molecule which specifically cleaves the JE viral RNA genome. The present

invention particularly relates to a process where the catalytic DNA molecules or
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many cells around the injection site. Another aspect
of the present invention is to provide a

w@b@smeeseut i cal conposition conprising a PCT/IN2005/000423

pharmaceutically acceptable carrier and a catalytic

DNA nol ecul e or DNAzyme. Anot her aspect of the

invention is to provide DNAzynmes, 3Dz (SEQ ID NO 1)

B Bmeue SEQ fhDinkibiting)the teplénation efahepanesecengrphalifiscyimpm both in
JEV. T 3Dz is conplenentary to two

?%rggﬁyénngbﬁecno t teMs{]TEEV RNA genone, nanely at RNA

posi t Tlen;vadingald 7Té8esated the 082 7011108 LANATtnees cloe the akdtypent of

L fle . G I .\
TR b BRI SPAoAC B IRLE SRS B porpars
predopimestlynih chitdrent i on is to provide nore DNAzynmes
o P 0 R S M, el b o 1
dey YRadins tesidudsefpbBLUEs ] mothy 3(-€ad & a BNAAyteIndahehe are more
O her aspects of the invention wll beconme apparent to
effisicgidniphibiting 15 \srenlienjion mecellomddhy sgmelancdel @f{) fon of
the i gNeRbicABpec DY Igrgs@nl %ﬁﬁbl’?@t% e Wb MENLLE SRparation

y

TheNpresent invention relates to D mes or catalytic
PRRNABYmeuWbish ishiargetsd do clseg thoRNAaJE RMA Ifeqhigndn gfimals. The

Cima t%@zl%a y?? gl ht'ggltl? g&sﬂogvlrﬁ t(sl?] %Fg?%%_ﬁgorpe{nd are taken up by

olahyodisesopndidleagtditdesitf. ODNs) with enzymatic activity

capab i .ngl e- NA i fii s

o T o Cos AR P Blph bl AA B R hen BBl mpgsiton

aomprining B opiiaomacewtieslly hateprablel carad¢resndaat Gateditic DiNAhurmdggule or
'Zn. Use of DNAzynmes described in the present

invention to treat JapaneseEncephal itis infection is

not kAoatheri aspdchef fheiioventior is tApreaiipeDNaenhes, 3Pp(SEQ ID NO: 1)

FR] Pt e P MR b er 5 e RO REAAIE YT Wllgonypgme 3Dz i

chmpleedtarg ytopivo necaonpar deyHHVs R geteateh narhble 40 rRI$A nfositions

PR e R bR kel Mot AT ER o SbF ot s o

trpd $taldd ardrefficleny id anbmalapglithtistised cells and in vivo in

nouse, brain. Re tion in JEV titer jin nou brai n b

e CRRS Birasusivo bt Sl HrePERh bito P PETS pAZRes havihe SEQ
SDINO:\3a20. The DhRAZyRikeabeBe mbdifRd by GReaditing of!P eshtinids stretch of
dosage used. A catalytic DNA npolecul e may be defined

A8 dePxyBsRgTREHtess &py-goid aehe yriddor a DNAzyme, a

non- n - r.pi ] I S V. '

DA, o ipeds SPERHENo PHELELE (B8R o WREU AR By e
$a puargdsscriptionof the ivesijonparticularly RNA, in a
sitespecific manner, as well as conpositions including

D AALED DESERDRIONOS FAEINYEQGION/t i ¢ domai n f 1 anked

by t ridi.zj a P indi ng. i

cont | quodettiflepfulies o oADlnel b 19 otecutes ot are
asslewopldaei RNiAngerdorraoih Japamdse guoapbalitist Yirush@EY). ebNAeymes or
troz%gllygc% t @]&XE Iﬁl’éol(gcgl egi a;r' i @n%@zlﬁ%d%%g?}?gggeaolxgndc?eo%igeast (ODNs) with
enzymatic activity capable of cleaving single-stranded RNA at specific sites under

simulated physiological conditions. JEV is a neurotropic virus that replicates actively in

human brain. Use of DNAzymes described in the present invention to treat Japanese
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essential for cleavage of the nucleic acid substrate.
The hybridizing arns are conplenentary to, and

w0 b@ceb4sie hybridize with, the two regi ons of PEBIN2005/000423

nucl eic acid substrate (RNA of JEV). The DNAzynes are
synthetic oI [ godeoxynucl eoti des (ODNs) sequences whi ch
re c{w ny |f|e éomcrezrs]]ethes 1|¥<iil d
Rhaliisa eF%O 1P HOtt THEVB LB RECT HY SRt FBH MG “2:051?% 089 & e
t@&&ﬁdd ;{Trmb‘ieﬁu*ezcﬁﬁn O\theﬂ\lﬁ\ll mﬁ&ﬁhl%%mdﬂ?&gmobf(tﬁeﬁnﬁamde tolclinical
an abl e toceavete 0 In the
sgppiopeet respYsIiand Eral GEe PeRThBTCHET 7 dereabera gDt g dptbsred

JjI‘@Ai\)IQie thhs clbdV8s PV ChleRdinid GRAA Nadiig Qo Shifibiti6nh %vahﬂs rephcatlon in
npl enent ar%/hto two regions inedi at el ¥Ef| anki ng
ia

Vﬁm ﬁnr?élt‘ffﬁ‘}/Ffil B freriva e apaebraing Redpptian ip TE Y, diter @gmewe&ram by
) HNHEYBNARIRAL 8 af Ux[RERONRI Gin (R RHGVLf! HESnfected animal
10749- 10763 and 10827-10841 as shown in Fig.la such
depepdingigopiiasdgseae usedDz | cl eaves the RNA of JEV. The

mk@talﬁ%ﬁ§%@léc@lem b]c)d’eﬁhe% a%‘arﬁ%ﬁmﬁﬂﬁ@[e\{c Jc@d &%Pme or a

| ocations in the JEV R 3uence narrel y
%{érpytlneorﬁanr@wum%rramdcax g7 ag o@d1as Wﬁ)@atlf HP1§A molecule

gpclggﬁngaglgc?gc @191\433'3 @&t 1ﬁ5’lgﬁ%os\,egarxﬁgul%?\ﬁz%gﬁ a site-

aving two targets | genom ¢
stlessfia imgmmbr ey weléyamchmsmsztems dephrdinecihal sepeafe Weleymes have a

c?ﬂlé'b)tl@)d&q?ﬁglagla%}lyﬁglr g?gelr%lﬂgg aIJITIlSqé.J E%t %P%E@Bﬁ%%@(guous with
teen® eod ﬁfahhe cajailymdn@npmlesrm sepmdémducmdqmamwcuhagucw rtithehd & end

gyéz %@}zlgt n&ﬁi ae%]t}chcﬁ)ma {V\}nes tltla%r%zg necgf thg {:e&%}%?vﬁl\]% molecule

epdehtial n fdrh ele&’agNC&“ ofie Jmvlegemade sdhelra/tee I’T hEl ubyteidizige sirms  are
10745 1077 9 e ue
PR o, 3RS TR FYRORE St o e, 1B GBS 5 A acia
sMa@WWBf 3bXY). (’BEQ)NEZ}P@S dtd shithdis odgbdboryruskstdes (ODNSs)
eat reqi ons bet ween | eoti des 10749-10763 .a

St ER5 1R eriel AT FEgLtn D PRy Babrio 2

nunmb et theAE)@aZ&“ZZiﬁ)/entﬂ)_ﬂetH&UEe{teﬂﬂid BN QfbleduPRSoBMINAZYmes were
SLSRIAge, SHAe 08 dsat od, (shown o B Ay R FL ap,
(eglrstTAt KGEGOCEAZYOE ATWA ACE A CafA EQ0Rabirg smem) Nbe 1), the
25 nucleotlde S nthetlc RNA substrate

(ACAGCARRRE M FAYY g beEesgioys Npymedigjely flanking a

p%ﬁé ﬁ}brﬁﬁhinlé WA RES ste Mvitheshel RegRin€SENCROIEY. RNmVI genome
MyCl * si mul ati ng thewg)9 ysi ol ogi cal concentration, of

cRHgeadiNo TPHEStilss YAEOAOTS LM OFST-FRIh &5 FotHnd Bigndesich that

tﬁ@DN%zﬁh@ ay]?ﬁ ecléeﬁ/e@@é @W@Qf JErV tfh% lﬁbﬁ%ﬁl@&e 39k (WID NO: 1), is
The chem call or 3DzG are al so

cagplepsniary o %iowgwph & MEA%/ RNEWS@&WC%@%@% AeRNéapesitions
1544_{ 4728 aP&'ﬁ‘éM"f%sM\Pf ’ﬂnEe{hﬁsebeAEylﬁé“hz{@Jdd&P&?ivbﬁéée' RE3mpared

The underlined sequences are chem ca nodi f
tmmzxgsr@éha\alg edoesth s EybepremicTRIGA. DI\lAzyms 3Dz (SEQ ID

y
O, Shy0e? SR Sl ML Pt ot
Hiple Peréormanediierid @hxonfamgmhy GHPLCYh EheDiNAdly pre HERG E@E@le 2.
ID Ngn 62 bodfnd ?tof et gs@ng %lvle%lorﬁop%\];lclie% synthetic DNAzymes 3Dz or
3DzG that are targeted to cleave a 29-nucleotide RNA sequence which is repeated twice

within the 3’-NCR of JEV genome between nucleotides 10745-10771 and 10823-10849



10

15

20

25

30

DNAzynme, whereas 3DzG (Table 1) is chemically nodified
DNAzynme. The nodifications may be in the form of sugar

wodsb4sad | on, nucl ei ¢ aci d base nodi fi cati on, PEMIN2005/000423

phosphat e backbone nodification. The nodified DNAzynes
wor ked sl ower but are found to be nore stable. Another
enbodi ment of the present invention provides the

abigi t9)odboRNa seamence abilie JBY rsenate I tll@@@@ﬁﬂ@?gﬂ@ﬂ)@s iA75723.

t
ET%\SE IQBN%%}QI{(-I)Q O%lj& g@%?g "rf]\f% Dl;)gbglgs %Uﬁi iRfy SW n’[%%l b_etween
(@ lgides 18FAWIT6 ad| 10887-1084 @ﬁ\mywmw @\éfgengmer(messwn
tnﬁm‘BSJ 'A%O'?%Ej 9 %ﬁ@\&ﬁfh@ $ﬁs1[1§1%%ﬁ ggaw&fe r&ﬂé‘tareai 1&% g}g%wn as

Its enzymati c acti vi
3D2Go SED 2l D))I\DNA)zyms 3Boﬁﬁ@ﬂ? Nf(b uhwhtrousbé aTstsub@t%te to enzyme

SR SR o0 ARSI, 50 B TR AR AL

COARGIGA BGA CAS PO HGAGTAG 60 beviog SEQ IDINOZS) e&*wmbnﬂy within 5

SFRAET, Y T g D e Sy o
Inlaga@kdnm i T, engyoindt #odilvitPNARygmesuih-Hapdnderit )as wheteavdgads observed in

ucleotid é uence of the hybridizing arns of the 3Dz
Einﬁﬁ?ﬁfrs ID NO 21) or the catalytic domain of

Far 1 o0t ety QARG Y R SRk dBABAG 1 TG . ccaving te

YU estc EEY pael fiiese cdhemicalle raddifddV IRN@zylmestherkatZeynm animal

T A S e A e e S R

lé)bb%y Mhe ONYdiyaat 30k SEQ e NO:dY 0ot hehaiosly ﬁb@lﬁb@DNAzyme,
5V rl@\ég ,rg‘bé Blljlg t r%%l@@g? E'xg]%%'tf g 33% ép%}eg omgro g]ptsgr%e sequence

igfagidtion RS m%h&dmz@ ®eQ 69 MONYy 68 nehar enchifically modified
DNAzynme was adde The reaction was ' quenched' wit K

OOYAdiHed eWhasierspRRalctdalle pbr df eghaHcadly 1 eapdtfisdati¥asigne.  The

RJdyraehiodsan ﬁeche ﬁﬂﬁi (ﬁtéh r@ﬁ’d(ﬁ)ﬁfaﬁ&h efdelefe a@ﬁVlﬁlQ@m%ﬁlﬁcatlon
JEV 3' - NCR (having SEQ ID

f@@orp%?ﬁré@te&@d@m W%@P%t@&} le m/wﬁ%i Argessivrsked e sover but are

5QhuRe6d Belisdes RNA substrate containing the
582-nucl oeti des JEV 3'-NCR sequence at its 3'-end was

| n C ubah&er¥nttddineRt mh@%r@tfenm&? plolvidi 8h&HH A offah8ntiguous

of the panel for various intervals

@P‘ﬁ%ﬂ? e%ﬂ%dle%ztygw@m% peSbitue& elypénel af therd’ sod o6 p [ANAzyme 3Dz
%gé@IDWI)CtQ Rblaf Bﬂz@@hm@ NB82) Gﬂferﬂoﬁ (@i‘)’lto i Qﬁov&%oco deliver the

m nut es where no was added e feaction was
GiERRYREd 3WZ6h ¢f§ﬁmﬂﬁ tsPeceaHﬁ @e%rn@ohq@teng@paqeatoedwthnutaafﬁbwng its

SR LoD EI D A b BRI

peuad épbe 2h3g9ﬁ\$103ver M@RpaRidA thikt urintodtified BV Astyine 3 1ovf (Ttahle 1) It was
t
2 v 35, RSO TANE Blyihband fiy Wiy uence at s 3~
sndikleawdsmeymtiotic RANA pazstrattalefftcheeay,alg woﬁmd Gilostes cahpat&bto 3Dz
ot e _als
géu]g? é]é?\lld]d Fe lbg?e%c?dl; fow. ca%é)(?jﬁg?‘zylﬂ q,’[pgl%%] (Néerg ﬂl% l)‘lllClPeOtlde
sequence of the hybridizing arms of the 3Dz (3DzG-AR) (SEQ ID NO: 21) or the catalytic
domain of the 3Dz (3DzG-CR) (SEQ ID NO: 22) has been randomized, failed to cleave
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Anot her enbodi ment of the present invention provides
phosphor ot hi oat ed DNAzynes or chem cally nodified

wokhsPeEs9 , whi ch were shown to have renar kabl BCT/IN2005/000423

stability in human serum (ti/2>90 hr) but are up to
100-folds less efficient than their phosphodi estered
counterparts7 Consistent with this DNAzyne 3Dz (Tabl e

e sprbationRNg: CrEoRkaIh s7ueIfeTatciq |c}m1éac$e nefc P%%tRJaés by the
gheaxed. t he synthetic RNA substrate nmuch |ess

efficiently and nuch nore slowy than 3Dz (Fig. Ib).

Here abs@uditOby ﬁ@dy%‘e?e@b'ﬁﬁ%lé%@m%ﬁe@ ShR¥e RNAARubstrate
3Dz .. Anot her enbodinent of the present invention

presvicybated with tparole pf BNAZyRe sindisatehaiife side PhBIegapel (FgEdd) for
VNG inRral @icateiNg tﬁee%e&ctﬁe 'pQJe‘P 'F?a'ilﬁl)ozﬂ B o hﬁ(ample 5). The

various DNAzynmes is shown in DNAzynes ar e
GaRifal|regeipn cag ppaige vt fOESp Famtetswélaeéwo rieidyeinery wehedded. The

r@bfcﬁ@jfrrehgg]l ﬁfencl}lgly o \évﬂééf%%{fﬂ?%éé %nd:j%g@lé?s %e;ﬁﬁrajie eonvgég“? Ufenaturing

(PSerryBmide; sehyndiuipdadigeraphied. eot | des 57- 84of the RNA of

the JEV genonme. DNAzyne Dz262G was found to be nore
dileqvageoi JEOT 3'tINERRMA by DiVAzyaile 3y(hadng SEQID MRARY nes
Dz263 (SEQ ID 5) and Dz263G (SEQ ID NO. 6) bind at
nucl ed0p qeeole30f77PdbeladernRiao dfantonbed) BY/-gecipiides RNA substrate

Qf}lﬁél}/ﬂﬁ% tﬂ%zgfs@?iﬁcl’(\@f}defs QEV@ N@Rbs@%z Eeeat?% 3" gﬁcﬁ@lgs 1'11511bated wdth Ip

ani mal "applications.
el eDX(ingdirat®) atbthndtoatof ribe Ipaest |Fd@§ Bch@mrloush antervals

e b L o R o B R 8l o
(SEBY |minkies \@l)eriamd DX285@: (WBEQuddD.NChe 1@ictibn rvchs aquenched with
3
%@Zaﬁl%e' %?g 6@%&&& Ia)r&{ﬁg 013% %%m Erig%eﬁi:‘g ?glﬂ%c amide gel and
amomdlogeqppdad datoi adeesageDNy SomBN ADy 216 6 DzSEENIID NO 1)1a1r¢ present in
6 SEQ.1 D 12 ind at cl | de
1BY ORI AR ks S e s Bl SR NG e b 12
wad 78 cunklotides btee axqreeteé f(FigClice nBesides aldseyedmadipghdumat 6foihs .partial
D d Dz26

B HE rR oS o G0 o oM RNIGR8 5P (RE RUR BRotiese

Jhbdlegiinoh® betdNAZiyared 2267t (g 1dound to be nore

|efo INgAx?I(?_T%?rI %ﬂ'@)g%?nglg% é@ l%%%%{e%;%ﬁ%nv&rgﬁonbpwsﬂgz 2%osphoro%1oated

MNAB@ick deg%eéqg%l@ ﬂ&ﬁﬁ&f lDNAEjEﬁesRl\%lﬁf \;V?ﬂé%h@@/ tJRdVe F8narkable
yne was 10 to be nore | CI .

% I, BHPeTE 3W18ﬁ§1/2>¥9\lg9)}?%§r932@ 5 SN@fﬁCf? than their

PhRckphEA&R e d &E@ef@tN@oﬂs&}eanﬁﬁl taé DWFZBI&@BWQ?abIe 1) containing
1050- 10619, of the RNA of the JEV

Heopwephirahioyetigkedontsieotdss eler ¢4 @’Péﬁ’ﬁth?tr? %H#\n%qbsﬂate much less

3ERIdnBRAbhPASeh more slowly than 3Dz (Fig. 1Db). Here also, poly-(G);o-bearing 3DzG

worked slower than 3Dz .

Another embodiment of the present invention provides a number of DNAzymes as
shown in Table 2 (SEQ ID NO: 3 to 20). The sequence information of the various
DNAzymes is shown in Table 2. The DNAzymes aré useful for cleavage of JEV RNA
thereby reducing the infection of JEV. The binding domain for the various DNAzymes
including Dz262 (SEQ ID NO: 3) and Dz262G (SEQ ID NO: 4) bind at nucleotides 57-84
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DNAzynmes Dz270 (SEQ ID NO 19) and Dz270G (SEQ | D NG
20) bind at nucl eotides 10749-1065 of the RNA of the

wd BEdegersone. DNAzyne Dz270G was found to be noPEI/IN2005/000423

efficient in animal applications. The DNAzynes with
SEQID NO 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 having a

[ qiﬁﬁ%% } # attached at the 3' end worked nore

SR e h e {he TRY BerNpE, PR ANME g6 2 G g foand o e magre effisient of the
itho @1niBAl agPati6@l | ons. Anot her embodi ment of the
present inverition discloses DNAzynes where different G

r esi dngﬁqeyamz@msmrm N®: &) eardBeLt3 GTIE@TIDENO: 6) bind at
prefe are the ones having 1-20 G residues

éltlcl?%le%% Ad Oéﬁﬁ RI@ ot JEY; é@fllé}*lﬁe@NéW? FE303kevas foad to be

RS effidiéhtifE adithalagpsdides at the 3' end. The above
nment i oned sequences can be chemically nodified and the

nodi f DeelzyRBs o6 dsixe INNJrenf Sanbeic48UadiQ ID NO: 8) bind at
nodi fjcation, nucleic acid base nodification, and/o

PHOEYHEE 83-BaticBo RV Anpliihe iTEXaeppme. AN Apymme Be264G was found to be

a&g&gﬁk@ﬁ@gagﬁmtﬂg§@n§ggIIed inthe art, all of these
DNAzyme sequences may find use in the present

| NVenbiNaymIN & ENATITEIDWROE 99@%@5&59@'(@@% hesi F@%md at
and urlfled by HPLC. The DNAzynes nay synt hesi zed
BT i B haRisobibs RNEnefiihe T Epromss PNAmyBe Pr726¥nwas found to be

infbyeovLok ih ShitdaBsbpliGutiaRyel DNAzynmes (3Dz or 3DzG that
cl eaved efficiently the 597-nucleotides in vitro

tr ansDN‘AQ?ﬁeBMQW(‘gE@ ‘T‘Ibrl%ail)' atn?l ]3226%@‘:1(5{&(?115% 12) bind at

nucl eoti des 3' - NCR sequence of

faglepdides 529059 pSORND. pfthe IV |g9nq@?%§szanzé6W was fpund to

bR rSEAUENGE R dpDfBNzy e is able to cleave
efficiently at both the positions. DNAzyne 3DzG ( SEQ

| D NQJN%)zy&@@bam REPH Wh G)3>0anaeﬁ eglﬁb kb NG 14 4 bind at

end also cleaved in vitro transcrib

E7¢leqtident 876139, ofitleg RNArpS éli*?oTtEWegena@peENAeme H@267G was found

&m&ﬁ&ﬂeemcﬁéx@m%mﬂwgﬁﬁkaﬁwd' ed transport of DNAzyne
(S cul tured nurine nmacr ophage

cel | spNAZyAE poays (@Q’Wﬁ rm' 18 &8 155268§C§E6211§ﬁ\ﬁ> 16) bind at

mur i ne neur obl astoma cells, Neuro-

Prdgotigys7 Y2384 0949 Qfélk%RNﬁ of e JESEQnpme NONAZyme/ Br368G was found
% I%Vﬂlé/re @ﬁﬁlénplnq‘lﬂlrﬁl 1 §égﬂ huo%gm unts. However, DNAzyne

pon (Gio sequence at its

enﬁNA% ﬁlé"skggzdép s%f(%m'l\?@t Y Y ﬂZz%ﬁE d@%@ ﬁ% ﬁd‘ehgg bind at

uptake of 3DzG NO 2) i's ~10-fo er t
fpragotiges HHH- 1@@9@ |t1@ INOA DY the FBXC genyed. IDNAzyok Qq@6mm§/fmnd to

f 3Dz (SEQ 1D NO 1
E%ﬁ?%k%ﬂ& %P§?h§ﬁ§590 774E céllg (Fig. Zbg I'Sl'hls IS

22????%2%%@@3@5@ R PSR PRI 0 bind
mﬂquﬁéw 0V eadgdither R4 of the JEY [gesonic3 DNAI'ZiymeMV@(B oias fofind to
releBidied? u?sﬁ%?l%gﬁlbctaﬁ%gce DNAzyme 3Dz (SEQ 1D NO 1)

anced 1ts upta 2 cells narglnally but

C O n Si
consishepthsge it Rt B 201 35 Mg o
E@]l(ﬁa@@hcd)attﬂkﬁey end worked more efﬁ01ently than DNAzyme w1thout poly G tail at

the 3’ in animal applications.
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i nvol venent of the poly-(Gio-specific scavenger
receptors. In these cells, addition of the poly-(GQio

waegdeses di d not result in enhanced uptake of PCTEN2005/000423

DNAzynme. The nechani sm of the efficient ODN or
DNAzynmes uptake by neurons is not clear; it may be
not ed t hat neurons are not known to express scavenger

r eceptoilsr erpRodEREE ot RTCER eHVIREY yHesdosehd i prsdes where
EOENINE SR uBs W\P{Bu@ﬁﬁ? hd drB %&’deﬁhﬁieexﬁ&etp‘?&"eﬁ%nDNAﬁylﬁg are the
DNAzynmes are not underlined) 3Dz (SEO ID NO 1) and

@R @‘(“%’QZ@ B meislucy pt the &' mchaeléﬁllwowwéer@ﬂfwfi\@meﬁ yvere the ones

ERRADRHreWahdl o BRI cfdhosphodi est ered (unmodi fi ed)
counterparts in all the cell types tested here. Thus

3Dz (ﬁ%@b&\@ ﬁQtloﬂQd @ﬁl@ng@%g‘l éegtﬁ@nll@llmod@ed leh% ﬁl% enddffications
EOC 2 cells is ~2- folds higher than that of

ekt be pbribe derpleb spevs dnedifiertien mm@_iwﬁ@ &) lpqthﬁqa@oq) and/or

A 3RAE oAbk S dikbatichespect i vel y (Fig. 2b). In another
aspect of the i1nvention, the biological activity of

the mm%%pb@cﬁt@h B&' 'Eh%ge G&ldasn ’Mé%rtsﬁlpgﬂ tBéhe D-‘I—‘lﬂ'i&%/mé sbquences

DNAzyres cl eaved RNA in vivo, shoul d resu?

mpy findhpssiie the presgnt WtrO@pTh%%NA@ﬁn@snvetr%@n@mrtnaﬂsewé?éw@ and
[

B B B TR DRk et B A Sy in he

{'pi ) DNAzyne SEE used at 1 mM concentration had no

effect on JEV titers conpared to the no
cont ridie mprepteiakentipe sdatay b noyek BNd@Yméij@&?dorv%&@)s et plgaved

ﬁgntg; Shé 5%4119&&@1@5? zﬂ q}it} &Hal{saﬂdgﬁ% 1#99?11% aPls 9* entdh:ﬁe 582-

| 0 sequence t si gni hanced
@fcf%b% N@Rlseqma\ﬁetqftJEVs(Fw dcR-The ﬁafeet@OSPZ &P ID NO 1) is
Sk, TR RSB0 PRI Gl AR v
e hevtionseDNAzymb BBEG i($EQ JFEWQ: @) lcpmainingpolyT) s s@Pe@e at its 3’-

én%ggf%gawll\g ] %)t; 0 t?a%g:?‘]%g%g}?s/v I\Iéénlg @éﬁggfﬁflgliﬂ}é (ﬁggo %821?/'6)
conc eIF %ﬁ&ﬂér%@@eﬁﬁﬁﬁéoﬁ{?etn'n&? h: a@;sliglﬁ%t gﬂ%l%ﬂg%g%%ﬁ §£81\{A5yme 3Dz

reduction

(SBQ 1) Nemyl)bie citered omrine mmhwdcedlp,t HR4E ofwutitremicroglia cells,
ﬁ@gszp hngd:] %éhleon%gx%% ag oma}é(';ﬂe gﬁgu a Flgszth c‘?’wé( ﬁgtb 74%%6118 ftake up
Mz (BEQ BEpNOc &) vaoyn sloetyl andtie dnliy mmhﬁl embaonie I’HON\@VQYE DiWiAzuse 3DzG

SEREEINR? 30 M i D5 DAY TR el e

fyllsy thelingthleego fAMES (SEQL IDENONAZYY Fit0-8sld SHzlG @Rn(tBEQS BDz EEQ ID

S0hn0b St BRRGRTIARAS ARTEARs Pt NS o: 1 s

Mhedd HidlRr tah hﬁﬁmca’l\l@'l(l&g mqwlmg Eol3Rebnberi the andentiad that

Tabl e [ to show i nhjbition of )
‘5‘5‘;5?311&5‘{%16 Fﬁ%e ?Pagwslate@f Qva#JE@emva@%b Pl?%ftl? 8 vgnger receptor
@b@\ﬁe MThi Mudbigigh Qf 2R 1EEH) osseﬁﬁélﬁe t§ hje le'Az?rﬁﬁSﬂD?? @éﬁ@ IDONO:1)

at 10 nM concentratlon 3Dz had little fect. on
thesed its yeigkoBy Ehet edls mersimalbmiug sensisivnines %htuy@aomts sdied

{Fid. ezbs @fu@ a“dértlt){é’zlldtzotik@“ﬁf BEi@QSEdjoﬁﬁ NG &hﬁlaﬁ%emnﬁ) the
contr ol dditi on of the po i 0 sequence
ingolzgmpeny pgﬂﬁ@pb’a@lotseeqlfé%sca‘tﬂngwtrycep@rs ﬂilhﬁ’éﬁft ce};lwddltwn of the
ﬁcﬁ?—k@ﬁ%e‘q%ﬁce Eﬁ%?ﬁ@ﬁl@fnmnaﬁkggu ﬁ%@gg' PR In¥chanism
nore efficient than t pwosphodlestered nme in
ofrthe sffmengO@Efwré%NAésamsmtaﬂcﬁ bNaaronsig neeslray; (tg&ew i@4wyed that
Thus ~7-folds lower titers are seen in presence of 50
nmv 3DzG (SEQ I D NO 2) than those in the no DNAzyne
control.
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In one aspect of the invention, the said DNAzynes
could be delivered to different cells in the npuse

whe@c4sy9 di rect intra-cerebral injection. To PKEIN2065/000423

i f DNAzymes could be used to block JEV infection in
Vi vo, JEV (1000 pI aque form ng units; PFU was

ne
R B byl ST Sl el e oottt Bro- By e pAames
t(hedified ENAZNGe dreSROE DEESlineBrvdicreas th8 SuaBdidic® DNAzymes are not

2‘%@\/ Stdﬁg%mgﬁ@ and ;@%@g&q@ﬁ%t 56‘%%‘5661 ulpé?%e efficiently

EomParbf @fith Rl&ﬁ@ihﬂ@ﬂiocﬁ%er&&dlnﬂla%f bd)lcdfigerphitd ih all tHeQell Bgpks tested

Vil S SERD o hand e GEOITERG Dihife & Flage cets is -2

rfelae mgﬁ@k Bkho Ba@h@if 0t RbeahedifopiBssHodichere NN B3 Bz (Table 1)

antly, virus titers-are reduced very

%PF@&W‘?W{;  Tespepiebieiee 2BF  t he phosphor ot hi oat ed

Dl\lAZym:-‘al\MtﬁJi‘ BRY of (He) 111{/é?1t1§1$ QY€ Do 1&%@1\)@?&@ thPDNAzymes in
Thus, conpared t he contro iters are

SR 6 Bovis U Aot tfeDNﬁémeiséé@W@ﬁia@le IBYERY p=0 voosi should
GONRah &thidiQod by Es}%pfufaﬁ@ﬁ ﬁ{jthmcﬁ@uredj EMs réﬁe%{eg 1ﬂ1 Q reductlon in the

3DzG treated mce are ~10 | ower
&yes eolawpr girupters Flacpe éh%@qtb@tr?é e?4tb<§ Ppﬁem%NMMNﬁ D@Azyme 3Dz
aeenti il PR Yo SHUE0, A0 Bapf 4 bR Dvasme

rcestrad uelsrat thdse ad: ~E|ﬁﬂds:)fedt1dfbé Eihz 3De id medraed dEVconcentration

opoETaR s s O T b R B TR e ooy

rTps m‘atnmmarem@péoajod@ dmasi9-fofdk |(§=’=m5y10t>vhlaﬂl ¥%fme of 1 and 5

m éﬁ gesting an inportant role of

PR efefpé ‘se!YaRPOSabfrrgﬂh(O@)eriéﬂ%/’eafa@ﬁ& élowfféeiz‘@maﬂlamw JEV
e MR dnl @RusOf HER heat 0 ]
roL i DRI ARGCE) N AN PG REL0 6dorpl o
Pf@ds QJEP 0@ rvehen iscdnid| aad i 1 coraguieaiives, a¢spedieely at b proneunced

er e t lﬁggpﬁt} (ﬁ @1’?&8 &%S(GS%% nce h%g’ﬁ%' ]_LeDdJ\I% ﬂ%%)nhanced

rahlo ot ﬂedDhOmhby)ﬂabﬁmd DIN@zfoé ds wel ve rits JEVWH Irtsuﬂtzmca tenuclease

I n.wit e contr I.n._addi ti on
SRR o R ot B R Dot Ay SR iy e
GBMN eonis diniorthe DNazmel daivitg eﬂﬂmr@ﬂNaoindZﬁt Biaeste Shewintibenieffect

PERFROSk Pntiate fudet BF Sy eS kbl BP Yoy vhere e

rceplytic dbinan obyDz’{DﬁEQ E) N g has tdee raindorhized, BINAZDA®-AR (SEQ ID
not. ,an nterf ronnedi at e .
Rk et e et Rt Pl T GHegh SR B0 Thiled to
dhew tithibitien o JEVtrEphdaﬂ@ﬁt(qu‘rqiate@ntooJﬁM]lﬁ\JHW rdpli€ation is slower in
ue assays as the brain |ysate

mes_dur.in

ﬁgﬁfﬁ 17 el (g ég éla ﬂwet <r? @,@2@ Wh M sAngedratipn Hozkad lmlqaeffect on
JBY RANSE-0. Wiekda %@ MEY '

been su‘;(g;q(@nt ey obn tha%l&:lnﬂgtc&é?lrrft=.\]3(c§\|f gtPe‘ééerIthsl %1d@6}§wer than
dosg Bvthe eyl PR AZIMEMCAnfrohiper8 €3 b Adldition f toseldEpendemnce to 3Dz
gigiegot V\% to, gé;%gl t?/ag)\/ﬁﬂl%thhﬂh ré% aotnog’hg E%rom%ogh IolgﬂAzyme is
meir@sallye mono wﬁf?ecler@cthpartbﬂ ﬂmsphbﬁ.&emm N Szyntenén n’elamtmg JEV
JEV titer is 65,000-folds |ower in 3DzG treated
animals resulting in 99.998% i nhi bition of virus
replication. In fact, no virus is detectable in plaque
assays from4 out of 6 mce used for the -experinent.
The sensitivity of the 10



pl aque assay used here is 50 PFUmM . Simlarly; near
conplete inhibition of JEV replication is achieved in

wWQ2aapesshd mce with 500 p nol es of 3DzG ( Tabl BCT/IN2005/000423
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This smaller effective DNAzyne dose in younger animals
may sinply be related to the smaller mass of the brain
tlssue in ounger animal s; while the brain mass is

BloseigP N ORe et (BTLD4Gh T 5 -1alds lowaniigrs sFgmerniy frppence of
3 @?%3192@'(@@% N6h§) A salh tne%mgéyn | bhd), of JEV

replicatton in mce’brainis o served “reproduci bl y
wi t h ditfopeaseast of dregnehti@bils Bid DNAzymess:ooid llealeh'{/eyd:d to different

S of n1ce
Dy P 5 PRI T R cou
pbenmeésto Dikiacky FREV pafiection uis eviaf, JENe(l\ﬂé@ Iplmlgeforhllmgaumts PFU) was
nlo _)'S[S:t]egg nrtglﬁlﬁ%%ugéégra{ngﬁ%ti Sﬂl\{hﬁp tnllfo%rs]li}r recielvre,g {2 pglgteapgglﬁgrent ODNs
tavaPNAgyrhesl drotheid rémyranigedt deque'ﬁbms BrddiNAzynee anetdirased 72 hr pi and

S e o RPN BB B

cmiewel@lt r@kdedrBDe haclhfIE\Zttﬁads biynilanta thaCiar O ha DNAYyaRt do@tto]l mice

g(iF% 9@0 (5&%&%{7 SVlbLfS ?’%_e[rsg %res eagﬂﬁwg 8~f$lﬂg?llo§§r%?lfbf rrl?{zlﬁé Q’F SI'CCCIVCd

;qﬁvsplmfoaom@ﬂ formeo e NON Bz @y 3D&e@t;g$mt Iﬁlidéft’dn‘ﬂ?dvfh@rtlters are
ti me

I
Ardief ey FEVEMFocr i Rl WAL e LRV ABeaith poy-

Ghg b&uense3DiG IHPIPNOT) eSS codpafed(id el cBntldl, JEEV ﬁt@ﬁ are 873-
Q%QF of the virus |noculat|on showed ext ended’

IS HR dcontpt geetyedy A (r0-005). GRmararqdntor thy §_grtfe%t9d mice,

dicedtidy id@pzE0rdated hidé ekt edorbhas IJV@@#*@&@ ved atd\ﬁft’lon f poly-
dg&es of 1000 p _nol es each of 3DzG (Tabl e ) at 3

ajIupioe < bl tNazvmsrs Prepssanytierilis anassiveredysdian i IEW tars since
@SECO(fSE BY Nénys) celﬁﬁlﬁ{ngsﬂo V¥ resgdt%'s”at Bl BI%PHHO? ?henDNAzyme

Iete overcane the infection and were alive

d%u‘vefzd !LEY) tepatray ‘@x%:écrlqimﬂmhemorpe’rﬁﬁqweqn@dmngmhoeﬁ@d@sﬂwd poly-
g@?}g eec{u\éﬁ’ce' hiBRdd J‘Eﬂ/sr ?flcaﬁgggmﬁ Yok §§ SRS t%dﬁgzd) tp=0.03)

extend the e span of nfecte
(ShgErEstingggn dlap@}anhmie a1|f Itlimlmeleweescs@ad pbly-(Gay seqp:nce it 3DzG-

MRS mﬁﬁﬁgnt&%&gﬁsaﬁ%m @@5 ablfaﬁng*f@r?gg lg %te&’ Shat in

sequence al ong W i 0 se
Preseirg . of PReGLCR £SEQLID N@u@)dwhun sher latCande sequence of the catalytlc

T A e O ST e

'{;m.yem| h4dt l;eeoframdmmldbmmmmrol(sﬁm&m lbwealIIEV ti¢re averdebified in

Ear[%mg ﬁglﬁ{é ent?r(éem po (51‘[1?11 Mg@%tcg %SILI& ggLC !%9-nucleot1de

@bmhmpﬂwﬁddbDN'Ehmsmnguhcefauﬂm sétmeRcetdTQ9 adsea REAg® @fesidues
t ective d e stable than he ot her
%EI}AQCI eac\?il drlfg nﬂh{?ﬁ‘}?ﬂt Jﬁpﬁ?ﬁmfﬁfpgdﬂlné%”s% - a Pligasot JEV
ae;ﬂilcailoRI‘MtS&DzG’hs ﬂdﬂ@l}a desweits DNWBMd RAvity KR RP mﬂlgNAzwlt interferon-
%ﬂ_ 7%§q? ngfﬁ%%ated t he use of a
i rtemoneﬁ. r g?ﬂn}gc titgrs @eql;oahgge h@ll?th@len{gu & in vitro

ﬁimd&sl'a.tioﬂ' be TR pY ItHéﬂDNA?Bﬁ’@ MSBg e ehﬁe @Qh&s‘ zts)théjlgraﬁlr@sates from
difie to speci |ca cl eave

DINAZ) Dz
%%‘ﬁ%’g@g t"HieR n%lﬁ%i m*_ﬂv \érﬁ*&ﬁwﬁotscéwmlbrtlhlapf JEV plaque

tfdrhiatl@rﬁ| Itf Ris WdehUSubERRbtKAtIARA - thdh8DREWERINSed Whiiflon of JEV
opman inportant site for JEV replication, are known

f%’ icafion ipy ﬂl%lﬁe)gigﬁbl‘sdiopﬁ gependent (Fig. 4b). Thus, a very high level of JEV

11



ODNs in a very rapid and potent manner when
adm ni stered intra-cerebral. The applicant has shown

W0 b@b/0dEW repl i cates nore efficiently in nmOUsePCT/IN2005/000423
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macr ophage J774E cells than i n neurobl astona Neuro-2a
cells. The 3DzG that was taken up efficiently by

m ¢ li.a and astrocyte cells besi des neurons was nost (
plafléﬁ N1 SGERRY tﬁntﬁgzzgy (ebier B gf Heest 3t ndqsh ofd kP wRolgspper mouse.

| QoA & 11R3SIRGS1s Ofhe tHGNPIERE GRE: ik BY B08-FAMs 1RE in 3DzG-treated
DNAzynme- nedi at ed inhj bition of JEV repllcatlon l e

aa”él%lﬁ Foe G n ST TBIIEOR of VirwssrepUsgion. in k98 hasrfetectable

ﬁeiﬂzic{ﬂg a%é&y@@roﬁlxl %Gﬁ@id6 InhifEugRaBr B éxB@rnhéhft e?ﬁee§3ns1t1v1ty of the
animal s as shown .in the exanples below. Inportantly,

ridpst W Headabereriei0aPFUmle Simbmly; ofear h@lmRIAZy1h@1t®@fo JEV
(éﬁ@a ik Noach@ved & 3td9y b mrlc%c ME 580 yﬁtofeg of SS g%le Olf) This

mce (see exanpl es) use e experi ment i'nd
t el lepefigtveaP N Adyras dsp abyquggr apfmalhwayDivey s rnlaiyd bethe smaller

d1ﬁ§§s of‘ﬁ{e%rzfu? Essﬁ@ O%L%@I%[Sa ffe 91]; bI] ?E/Bfa{ g@h@%gn} one-week

Simlar av ng
2gd anizisl Set B)onkyr-@ 58 Inggoin @s@fvu pldfngice. ﬂHne ;@I&@an@g%ectﬁhhmn of JEV

%Iﬂ%y?n T11f' %% %geci%s E)? V\ﬁl% ?thfg %fez{ent lots of ODNs or

I on o
sli)kjﬁzsfmasazm ratelytia DNAomolemwshemgldnﬁaeﬂt dnatdhasrof amermﬂhough 1t varied

0 as,. | ed xt ife s
E\%Rbéeﬁ]ﬁgg i tg%l Ooa_ I?olgﬁ al& aAﬁkiS?'l of E@ ) weo?efsgﬁ\zg%/me 9p I],‘]n\})élg ?f (Hle -week
hews. been described in deta|I by way of |Ilustrat|on
and e UL poses of under tan
o R Rt She O BE TSR, P foplitasSh i BPGE ity e prinica
Iayniph)amaiﬂp_ataﬂysiﬁltmhs ﬁﬂlotvb&bjé e?mhlmgg ENAiylmeEmed‘imgdlfdd@cﬁlon of
t certain an i cat.ions e e .
R R o B R 475 e g (e e gl 3 despis, one-
t\h@kaﬂrpmﬁuéeﬁlfﬁabcabyfﬁmtra%bﬁL E]?cmﬁ of mdofmm ngf Wﬁl’@'gﬁ&nllooo P

rth so_as_to provjde those of .ordjna
iTAO ?ﬁ?f %IP‘?ZW%SM apd, @%@ Fest Pyttt a0 9iae JE-Snftcted mice
dest iyl Sdautdnt Iatha@ foreks) @eg@ ém&gta REVRAPERBLAST) and all mice
“ﬁventlon .and are not inte tolimt the scope of

et b3t ¥ G hiv ERY drfectpbmie dhah geceined & singlg date A 09bP ma}eé of 3DzG

t(reme |1?75tetﬁ61 Gehetd? t}ﬁ@ﬂﬁﬁsﬁd&hlaw@&hohl&@ eﬁeé{%@efd' T 883 i@l AST of
are all and onlégxperlnents perforned. Efforts have

bebndargdel mise hiisrasowced B yvitm: Ipl@f@é@twq batfrpepied gwo doses
Ustadoo IE%Ai\éE’EEehlof‘s’D&G%Tédﬂéh)C%'d shd P, s’ﬁ@%@é’@@ﬁl%er]&%épded life

is used for these studies.” Virus is grown In neonata
RS ¥ith pRiAS TapfB- 17 davatlagreasingdy, 2oure of & maes wmplately overcame the

Qﬁfe@ﬂlcﬁﬁeanﬁ ebae th(a R dag ek ! r?'z \&&&%@nﬁ%ﬁ} mQ§§ C(?f} E‘Edother hand,

before 18 . The nuri he crophage cel
VIS iRjertisng Oﬁﬁéﬁicge@ntryl s Opnd St pihdid nmmnﬂgme ife span of JEV-

Y L 53 299 nb U TP R 5 TP
(B296i contaysial rendony I hmicieotdaosghicake glehd with the,poldG)o sequence at its
3’-end. These results thus demonstrate a sequence-specific, DNAzyme activity-mediated
inhibition of JEV replication by 3DzG in mouse brain.

The ability of the DNAzymes to specifically cleave RNA with high efficiency

under simulated physiological conditions makes them potential agents to block gene
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2, was obtained fromthe ATCC, USA. EXAVPLE 2 DNAzyne
synthesi s DNAzynes are synthesized commercially and

w@rocse4sdo by HPLC (Bi obasic Inc., Canada and PCT/IN2005/000423
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Si gma- Genosys, UK). Their nucl eoti de sequences are

shown in Table 1. An underlined DNAzyne (3Dz)

i ndi cates ODN wi th phosphorot hi oate |inkages. 3Dz as
sHovassioh Thass molgeules haive Hisuadveniggerad b castiediactivairad azpse stable

MG é@g@ell IQ\INQleaqu)é]g 'nﬁcl% taaﬁ %?e'cfll'eg akh nglngSgneS and siRNAs.

I cation could be in orm of sugar
rmdl f | Ieléh@ prasenhige¢nsion, the inblibas dontbel fifst taei dsmongiraged the use of a

se q u e nces o@gﬁl\&z&eﬁgﬁ qu\# gﬁk‘éoﬂg' mg%l 5 m%?SGer‘&db i %5 qﬁ%mm made

sysatoh8siabdity phihe Dﬁﬁmyina BD&Ey(motHied DNAsperifi@ly aleacebe sequence
mc%e: \gﬂglg t%BJ%Qé%&%@”tWQ CIIII t%? IVL el %gﬂ%tlon The neurons,

Diligly fmmaﬁl‘llmpantzmt sigecfoo &Y eélﬂldatwnt dre @;B@F‘h t&Ti’é’kQJsp pig)sﬁllbrothloate
Pﬁb&n% ) ¢ :reg]{i‘d an upeo§entil ]agnecf%vl ell mlnﬁg ref*cf 161&a cer@beral \ﬁe applicant

I SS ure
riad ishﬂvabﬁblelﬂ\[}dﬁhgalmmc(r& efﬁa&ﬁtly: prmnodse eneadthsgetm 74tetdlls than in

Rl YA S A LS RS e

saspredyatal tissidesendnfiny @8t @tbst pétentciflihlbbiding IR sbsitation @emouse
i th PBS and counted for cell-associated radioactivity
ffly a gamma counter. The 3DzG (Fig.2 a, b) was taken

up ef fra ahan\érl épecE AR PresdntRAVentiy) t the BINA ZAm@ Inddefted inhibition of
S%Bg%g bonu eotl de . ( UAA CUAGAGEUUAGAGGAGACC havi ng

iggon 28l tp agigdiicaniordestion I Yiselopd SemOR b&@?\)\%@’r‘ﬂg to an

nexedn@@d hifd@panl &7ité lrif&Yfﬁlgc(n'ﬁhQs ad showand tﬂ@&g&p%@ %él@wofmportantly,
JEV RNA2 is commerci.al ly synthesized (Si gma )é
él%()é QE ) Ted to the

URpeaisddntieeretial wissdesatidh sNAgyae; 34 (

ASSAXS AhditROsubN )6F§§ee (Iééeex%ﬁﬁl%g)Qfsé&m%eﬂp%mnent indicating that a
radi ol abel ed usin gN P- ATP and T4 pol ynucl eoti de
®

Kuptamed awilglghityqfd Agamg my| bepdesirabde omglete clearance of JEV

thahsaid bed from Xba | digested plasm d pJESNCR as
descri bed befored4 This RNA contained at its 3'-end a
st r et Sy 8 qihes d3NABIee pvingiSHY Lo NRsch o) dEable-2) are also

]@gi%ﬁ fap%EGCIQJva}#eEy £ RN OQ%Q/eSﬁ*fe&anf gﬁFQ chl?’e??ééﬁonsible for the

eavage assay
321Pb1t19b@|f EY mplicagoibswlrelt ady & $lgmﬁmt eqflugliqnhinithe virp$ éoad in

Gt { BRI ¢ h%l%f 4 animal.

Tr I's- 0 1%3@7% gg ni @:@gasg%u‘ gt% or a\l}%\nr I'ous

t i me |Adtheugbalth§: @Cﬁa@uigo)mveiﬁhmi hes deeromesosibed) ue ndetegld by byay  of
th E C f or mam d .

dl ARES a ]9 1 g@%ﬂ;@gsep g{ug)ogeg (gt‘; cleéricilré ot %nénﬂ%Faélglln ) glnwgl be readily

da@;pa’emtrte d;hose of ordinary skill in the art in light of the teachings of this invention that
certain changes and modifications may be made thereto without departing from the spirit
or scope of the appended claims.

EXAMPLES

The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and the description of how to make and use the present
invention, and are not intended to limit the scope of what the inventors regard as there

invention nor are they intended to represent that the experiments below are all and only

13



pol yacryl am de gel containing 7M urea and
aut or adi ogr aphed. These experinents were carried out

wo evostobs1di f f erent DNAzynes as shown in Tabl e PCT/IN2005/000423

10

15

20

25

30

EXENMRRE 6 M ce Model Groups of one-week ol d BALB/c

mce (n=6) were injected intra-cerebral with 1000 PFU

of JEV along with the indicated amounts of ODNs in 30
n¥xpeneReBerfoner. Gflorts bave beetbiede tgsRsUG RUTOBEV IR ERgPSSt to figures
Mg are sacrificed 72 hr later and their brain

ti ssues renoved. These are honogeni zed in m ni mal
epganir@t 1medi um (MEM to prepare a 10% suspensi on

that is centrifuged to renove debris, and the

sYibus and el containing the virus is stored at -70 OC

The ViTHdSaOAESI8S oATEY RESEYRAHBY shldadUeintsds g_ﬁbvinﬁﬁl néhafBmouse

cel ] s. References 1. Wrld Health Organi zati on.
Jerparadtitetdebhalanys Lrpation ok BorCR K neEéF%e?ﬁ%él(Ncﬁ& Pune) as

7@6scr§3%é'b3f%4e”( 198 %)un%e m¥éeRbhage Sell 1R, T774H}whs km@@zﬁr@ﬂded by Dr.

Mal ik, P. npl ete nucl eoti de sequence .0

|%d$talﬂ w%@pﬁownwme% LapiseMRalliSit) s The mugme §ea9i@h ¢gll line,
CRERELE SR dmaﬁltéd%ohﬁﬁc@tsrmn@m@w wiRhY 88081 dréglial cell line, BEOC
anal ysis, Am J op.. Med. Hyg. 61, 677-680 (1999)

32 V@ﬁ&h‘lﬁ@ﬁ%ffomtheAT@ﬁhHSACS , Galler, R & Rice, CM

Fl avi vi rus genone organi zati on, expression and
rBXAMBLE 8n. Annu. Rev. Mcrobiol. 44, 649 (1990)4.

TONAM mé&sMitRdsts S. Mov34 protein from nouse brain

interacts with the 3' noncodi ng region
encep H2N lg@fn%es\ﬁre sithegized ¢prpgerciaiy an(!-) P asl:ft@gﬁ?%% dgjobgsw Inc.,

Cbﬁﬂaai hi®d SiBmblGenb$y8 SURN, THMr n&clbb/traar@eq@naés aFXdHo®8Sh Qbble 1. An
of the macrophage scavenger recepto

AT A e (3053 prdieassn OPBE @ﬁﬂlopllosph?rﬁhleﬁteglpnl%ges 3Dz as
aﬁe%lﬁtﬁ%vw N wiBSt |8y RhRGHUSHor, Wil 8DRRRES 1) &@aa? is with
J . Pathol. 148, 399-403 (1996) 6 . Bell
amodlf;gatwégﬁheamp@ﬁcqﬂontcnvélddaadn foF8 of sespe ﬁg’é?ﬁcﬁ‘&b prigpic acid
| Pask %@%%nt Qndjbﬂofé]%%?enﬁacfdﬁﬁlgﬁm)@]‘ﬁchﬁﬁnum iﬁ&ﬁgtlmguehces of

. Neurocytol. . Husemann
SDNv\éyrQ@Se whichsare, shexpr & Jplder2ofversc sypdiegiaed ruecaepm@}ar way. The
Syie s s ! fd bos

L s R R R

Exﬁhf r's disease brain. Am J. Pathol. 158,

825-832 (2001). 8. Somrer, W et al. The spread and

uBNakpmp aptakie assay intracerebrally admi ni st er ed

ol igo [ I

of 1 h%é?ﬁ%‘% 85&18 a%nF(ﬁgl\c{ﬁelQﬂg tlg §2§ A sl &ggrﬁﬂ%cll lcl%gtgde kinase.

78° 85l aﬂ:gﬁ@md ®er @glh\waa 2$-wellB[sswmculﬂulreE:>1ateOJaxtoiay Hadio&ibelled

F%&Aﬁ}’@?% %ﬁ\é@g@ H’lglg o@%@?fﬁ 19 %eg]ts iy 2@6 I}Lﬁ glfr.}glgé gllelg%g} gvhich are then

Regitated BERT °C. 9%, dlﬁeﬂ'&ﬂlﬂt@wﬁll R andlifle clffuRSafdernMants are harvested.

Hashim S., Mikhopadhy :g Basu, S.K. & Roy, R P.
The cells are washed tw1ce with PBS and counted for cell-associated radioactivity using a

gamma counter. The 3DzG (Fig.2 a, b) was taken up efficiently.

EXAMPLE 4
RNA synthesis

A 25-mer oligoribonucleotide (UAAGGACUAGAGGUUAGAGGAGACC
having SEQ ID No: 25 ) whose sequence is represented between nucleotides 10744-10768
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A igonucl eotides tethered to a short pol yguanylic acid
stretch are targeted to macrophages: enhanced

wW@nit®o4sad activity of a vesicular stomatitis PCT/IN2005/000423
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virus-specific antisense oligonucl eotide. Antimcrob.
Agents Chenot her. 43, 2689-2696 (1999) 11. Prasad, V.,
Hashim S., Mikhop adhé y, A, Basu, S K &R R P.
ity et AB8120L0846 of BV AN AD lsacosmereialbo Py (SemeFanosys
Sltjf(?&ms@& 8 stuggtgi%t ﬁgtﬂeQH URG! 9%?&9%% s‘ﬁglﬁgﬁ@ﬁ\@ymes The synthetic

antiviral activity a vesi cul ar stomatl
VRN sis sphalpticlied asing s%éTblang drunllwotledsle Mmsqs nd SPdipucleotide

ngﬁll%w‘& Iﬁiﬁaﬂs%r?fla@dzpr%@ }%36 9@d&%s%%? élaghzud M{@?ﬁbR a% described

l\lb]alf@ehlms 8hay aciteined at iitord’ aﬁd anstrateh af 5B2 dlasdsecopfesponding to

t hat 0 tended | ag
lh“’ Befiges 15 % 8’92{%{@ KNA C.Cei?f"ﬁlzﬁh": Aeg7 28k s 1671
(%%gg# Wrl d Health O ganization. Japanese

gfl I's vacci nes. WI y Epi demi ol . Rec. 73,

BHAIRAvaZOBBY. 14. Vrati, S., Gn, RK, Razdan, A &
el L K10l GRIR! 6 SATHELRATAIR SSONENGS ﬁzu@%d'm A, mole of
straln apanese ence tis virus: seque
cDNﬁayrntsmna wattlionomh@ontsmnal SAsnid rldtisgkyil ﬁ@é’rﬁeandc’l mM MgCI2 at 37

?‘?‘S}Qgﬁr%gs é@ﬁ ni}: rél?l% Poé).llj)w%lq?_begé{%n éG{QUen%ﬁ%c} '%8 Qransr_fzer oé; aliquots to

Riubes, cofitnirfg] faxmaniideldyeq Smaples ©F gamatardttiyaehsctrepipr@sinandenatured

and repli.cati.on nu ev. crobi.ol . 44, 649 (1990
11%"%&?3}?&‘%? éel\fr°£Eai‘“,m%7MJ|\?)b%3‘q{}p P‘%}?ré‘fi‘u‘?grra}’lb6§1 ﬁﬁ?% eeg‘B?IH?‘%ﬁ‘tS were
| calrgadamt for Wetdiffdrére DINA2y01ee axkhogn i€ Qibde2.0f Japanese
encephalitis virus. J . Virol. .74, 5108-51 15 (2000).
1EXABHTID60, S.W & Joyce, G F. A general purpose

A- ol.eavi ng DNA enzyne. Proc. Natl. Acad. Sci. U S
FM'A i‘1\,/10(511‘%62-4266 (1997). 18. Husemann, J., LoiKke,
J. D., @Groapkol onRweekFeld B ALY/ c ice &n=8i) | weee sjeviter] in8a<Cerebral with

Y AR R ST %, BT R B o PENS iy 30, gptumes o the

cleft| feon0 flobk heith 26 a&lls Y ice rive §dctificedi072 AOhte?@bd their brain tissues

200 bl e Nucl.eoti de sequence. of DN%}/ s 05
oraBre: %@Sﬁ.agetjhoatroggﬁaqemér-:nﬁnﬁgwe@wwuw MERT) to prepare 2 10%
Caub@dnyibh thabliertBlfugedHogembiecdtbsf) @hd fh edlelatmt QARSI virus is

genorre of Japanese Encephalitis Virus, wherein said

e §178 “EAegrBtiGISercMyES BeBlagnedhgnation n PS cells.

nodi fication, a catalytic domain and two hybridi zi ng
aRBferendes A catalytic DNA nolecule as clained in claim

1, wherein said catalytic DNA nolecule is sel ected

from aygiPLpamteintiakibel JQﬁané‘%@née@heﬁQs vaccies. A0kly SEpidemiol. Rec.
catal ytic DNA nolecule as clained in claim1l1, wherein

t he caPaddftid (MR nol ecul e i s 29-45 nucl eotides in

| engt rVratAf S. AGﬁ:laikalt kaﬁlam meﬁﬁ‘(ui’ecﬁﬁplétg nfid18dee %equence of an

vvhereln sald cat al ytIC m)ecu e1s
Indian strain of Japanese encephalitis virus: sequence comparison with other

strains and phylogenetic analysis. Am. J. Trop. Med. Hyg. 61, 677-680 (1999)
3. Chambers, T.J., Hahn, C.S., Galler, R. & Rice, C.M. Flavivirus genome

organization, expression and replication. Annu. Rev. Microbiol. 44, 649 (1990)
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chemcally synthesized. 5. A catalytic DNA nol ecul e as
in claiml, wherein said catalytic DNA nol ecul e

W@ ompe4sing at | east one chem cal nodi ficati onPCBIN2805/000423
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catal ytic DNA nolecule as in claimb5, wherein said

chenmi cal nodification is selected froma group

consi sting of sugar nodification, nucleic acid base '
modf i @atfofe afetlphoionad rejein kbemenatsei Ppatessts withathe 3

cat al %h&d@%ﬁeé]&{&% ﬁles"ésenbé?)hﬁhﬁ'vmns’ld W?&rﬁ! B1§241d 5 (2000)
catal ytic nol ecul e conprising at | east one

nmodpPf Q’(Hls% cR&h.cFrgemen s et Hymam, daT alBypreesiaNaf the macrophage
mol ec lél:zﬁleﬁ’%NA& nlgtb P2 u'ﬂui'mﬁx‘ﬁé’c%ﬁ' lgagﬁrote%g %c@;{tms & ficro glia associated

catal ytic els tall
guanosiitheseridegileives inghlzhxinseris dlispase ADNAPathple Mﬂ 89403 (1996)

cl abm i1, Nﬁﬁré%' F IEJhI% ﬁtlo%néjf tf?g mﬁ@r‘oﬂlaggg&lvé{l{ e{:rep‘gﬁ)r 1n response

mol ecul e’ I's tai tring 0si n
. 1 esi dugigferenpforms @%mab'ym |t1133 ONA IniSéureayitad. 23"556®ia6 Br@o%h.

cl aj f

Feol ool § ALY C: BRRBRBE Rauddf SUBRATRED, ope

as in bglaaurqwmsﬁdeWrnémrsntoh&l 1rrmdlefqeﬂatn| onmgloxdplt inpese @fd human
hos h L1 nk 12. A 0 I [

R 0P PSR SRl AR, bR AR TR 38 s PR LB

of 8.ovoamter,Ny. tha. Tht girgetdi armd Dwé\kﬂphtmu beinahcetdb@dlin ddministered

di.t t le f I
T N e R S LB L B Spcne
r el at edthcleif £dd DowpsDe. 855355(1998)an| mal s conprising the

steps .of introduci ng cat | cul e of
cla mfp %a‘ﬁ’?’otsl ngé%’fnedHagl ?)é( aiéI ng %N% g?lgf g?ﬁ”&\ﬂl gptake of
for claaageamndimpiusdd eligoatoxyhfcetit@Us HaRaMLSR Regul. Pept.

Enceptgg,r%ér#lgmﬁuror ot her infectious

m cr o- A met hod according to claim13,

Whel®iPrassdi O, AMHA¥BInG  iSNChigtBoUARRS . A15Bad), "BIKNOE Roy, R.P.
accor di ng to claimi3, wherein sai d cl eavage is

br ougfilEaBsTRotigss {efierset fondy shov pelyguanylic SOBRGEH) We pigeted to

of cl aiadobhdgat:Cerhit{RE tafhviR @btﬂm?edfl asvésQﬁlla‘P |sRAHBEE vARdspecific
reducti on of Japanese Encep is viral

micr oﬁaﬁlsga%ﬂOélﬁ%nu%etldeAAﬁfémwg& aery dhaepthes B 2689r2686 (1999)
Vme[f—"PPas%J“ q, C"ﬁﬁhi}ﬂ' @ DNP‘ukHEBa@ :ye AS BQseam §&l 1 % Roy, RP.

synt hesi zed as 1n claimi13, wherein said
cat al ﬁhgen@mﬁm @thqreé ﬁoSa sbore pplyguany bimaaidgyitsiph are targeted to

consi $faRGhes: il glgwn]al ta@av%g of @vesﬁuﬁ?%ﬁ%tlﬁsc‘ virlk- specific

claim 13, "wherein said cat al nol ecu
conpr |agtilaqgsea>ﬂ1gq>@abpu<éménm@rcfh Aatritp@henicgher 4324896199061 999)

in Pi %5‘8 1§ %rvﬁi n\/sa' ﬁEDdlbf ' ngtn 0$1A|. S S% ?t %EI Molecular
froma group consisting of sugar noditicati on ‘nucl e
aci d lsharecterizdiidn efaan lodian ayothte hidEphmese encephalitis virus that shows an
extended lag phase during growth. J. Gen. Virol. 80, 1665-1671 (1999)
13. World Health Organization. Japanese encephalitis vaccines. Wkly. Epidemiol. Rec.
73, 334-344 (1998).
14. Vrati, S., Giri, R K., Razdan, A. & Malik, P. Complete nucleotide sequence of an

Indian strain of Japanese encephalitis virus: sequence comparison with other

strains and phylogenetic analysis. Am. J. Trop. Med. Hyg. 61, 677-680 (1999).
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backbone nodification. 20. A nethod as in claim13,
wherein 3' end of said catalytic DNA nolecule is

wWo ai0bodssee th 1 t o 20 guanosi ne resi due. 21. A PEL/MNRO0F®0423

10

iPCTdoa® m 13, wherein the 3' end of said catal ytic DNA
nol ecule is tailed with a string of 10 guanosi ne
residues. 22. A nethod as in one of clains 19 or 20,

whet diGhagberredsh, Habn.of-h&aerandsidheripsCddedlqvivius  genome
nodi figgtniz2on, SIBERR Qn@?%pllidati&{. Ay ey, Mﬁt%liﬁblﬂzm, 649 (1990).

nodi fication conprises of phosphorothioate |inkages.

24. 14 Rhaf MRC ey, Cal MoQIP QRdtdih Ofform CRTRE | BrhiTinteracts with the 3'
pharmaceutically ‘acceptable carrier and said catal ytic

DNA nitoeeeding regionoigapangseSEQUENCE virps T Ko<t 6308-5115 (2000).
Nati onal institute of imunol ogy vrati , sudhanshu

Apphi- M8 S-Wok deyessbl: Agpen! DRpespidA-tlsaving RN enziwe. Proc.

of JapaneRe,BGeRNRIA bh kb oss (169))i cati on <130>
2482/ DEL/ 2004 <160> 25 <170> Patentln version 3.3

<2102 Hhssddnh> 129161827 DDNAnakaw, RY NEdBEAS ®A08>siverstein, S.C.
cctctaaggc tagcCtacaac gactctagt’ 29 <210> 2 <211> 39

<212> Sppay&nger Igcﬁpg%i@lﬁ@tho@iokzg@ ond pewepathdegyq éheir role on microglia
Lg% gi%%{g&le&%ﬁé 6 AOhSvAYIRAIY Hia3R, TBU3 (Soozpll> 29
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<213> synthetic <400> 3 ,-Ttttaaaggc tagctacaac
gatgcacta 29 <210> 4 <211> 39 <212> DNA <213>
W@ wbhetsic <400> 4 gtttaaaggc tagctacaac gat gcBCI/EQ005/000423
09099g9ggg 39 <210> 5 <211> 29 <212> DNA <213>
Synt hetic <400> 5 aaaactgggc tagctacaac gattaaact 29
<210> 6 211> 39 <212> DNA<213> Syntheti ¢ <400> 6
Thmﬁééﬁ&@@ﬁ@%S%H@E?QEQ§61@QF%aaactg_ggggggggg 39 <210> 7

oiS2It>"29 <2125 DA <213> SymthetTt [<400>"7 atgygttagyc
nucleoti%gctacaac gachNiced@lseq®ere <210> 8 <211> 39 <212>DEMtAn
<Z1B3> Synthetic <400> 8 atggttaggc |t agct acaac
gacttccgtg ggggggggg 39 <210> 9 <211> 29

3Dz CCT CTA AGG CTA GCT ACA ACG ACT CTAGT Phosphodiestered DNAzyme targeted against 3-NCR
3DzG CCT CTA AGG CTA GCT ACA ACG ACT CTA GTG GGG GGG GGG 3Dz with phosphodiestered poly(G)io

3DzG-AR ACC TTA CGG CTA GCT ACA ACG ATC TGA TCG GGG GGG GGG 3DzG with sequence of the antisense arms randomized
3DzG-CR CCT CTA AGA GAC CAG TAG TCA CCT CTA GTG GGG GGG GGG 3DzG with sequence of the catalytic site randomized
3Dz CCT CTA AGG CTA GCT ACA ACG ACT CTAGT Phosphorothioated 3Dz

3Dz2G CCT CTA AGG CTA GCT ACA ACG ACT CTA GTG GGG GGG GGG 3Dz with phosphorothioated poly(G)io

3DzG CCT CTA AGG CTA GCT ACA ACG ACT CTA GTG GGG GGG GGG 3Dz with phosphodiestered poly(G)1o

3DzG-AR ACC TTA CGG CTA GCT ACA ACG ATC TGA TCG GGG GGG GGG 3DzG with sequence of the antisense arms randomized
3DzG-CR CCT CTA AGA GAC CAG TAG TCA CCT CTA GTG GGG GGG GGG 3DzG with sequence of the catalytic site randomized
3DzC CCT CTA AGG CTA GCT ACA ACG ACT CTA GTC CCC CCC cCC 3Dz with phosphorothioated poly(C)io

R29G GAT ACC TGA GAC CAG TAG TCA CAC CTT ACG GGG GGG GGG Phosphorothioated random 29 nucleotides with

poly(Go
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<212> DNA <213> Synthetic <400> 9 ttagtcaggc
tagctacaac gaggttatc 29 <210> 10 <211> 39 <212> DNA

WO 2W8m6Synt heti ¢ <400> 10 ttagtcaggc tagct acaaPCT/IN2005/000423

®#67003%t cg ggggggggg 39 <210> 11 <211> 29 <212> DNA
<213> Synthetic <400> 11 cctctaaggc tagctacaac
actctagt 29 <210> 12 <211> 39 <212> DNA <213>

e et Fiof SEQYENGE Hsct ct aagge t aget acaac gact ct agt g

000999999 39 <210> 13 <211> 29 <212> DNA<213>

Synt|hetd 1o

<210> 14 <gll> 39

<dh@gme 13

} cagt ciNagETIDE sEgeRNeEcaac gat cccagg 29
<212> DNA <213> synthetic <400> 14

cagtict aggc tagrtaA

L

3Dz

ac__gat.cccaqqg GW.
CCT CTA AGG CTA GCT ACA'A

2.

3Dz2G

CCT CTA AGG CTA GCT ACA ACG ACT CTA GTG GGG GGG GGG

3.

Dz262

GTT TAA AGG CTA GCT ACA ACG ATG CACTA

Dz262G

GTT TAA AGG CTA GCT ACA ACG ATG CAC TAG GGG GGG GGG

Dz263

AAA ACT GGG CTA GCT ACA ACG ATT AAA CT

Dz263G

AAA ACT GGG CTA GCT ACA ACG ATT AAA CTG GGG GGG GGG

Dz264

ATG GTT AGG CTA GCT ACA ACG ACT TCC GT

Dz264G

ATG GTT AGG CTA GCT ACA ACG ACT TCC GTG GGG GGG GGG

Dz265

TTA GTC AGG CTA GCT ACA ACG AGG TTATC

10.

Dz265G

TTA GTC AGG CTA GCT ACA ACG AGG TTA TCG GGG GGG GGG

11.

Dz266

CTC TCC TCT AAG GCT AGC TAC AAC GAC TCT AGT CCT

12.

Dz266G

CTC TCC TCT AAG GCT AGC TAC AAC GAC TCT AGT CCT GGG
GGG GGG G )

13.

Dz267

CAG TCT AGG CTA GCT ACA ACG ATC CCA GG

14,

Dz267G

CAG TCT AGG CTA GCT ACA ACG ATC CCA GGG GGG GGG GGG

15,

Dz268

CCA CAT AGG CTA GCT ACA ACG ATT CGG CG

16.

Dz268G

CCA CAT AGG CTA GCT ACA ACG ATT CGG CGG GGG GGG GGG

17.

Dz269

CTC CTC TAA GGC TAG CTA CAA CGA CTC TAGTC

18.

Dz269G

CTC CTC TAA GGC TAG CTA CAA CGA CTC TAG TCG GGG GGG
GGG

19,

Dz270

CTC CTC TAA GGC TAG CTACAA CGACTCTAGT

20.

Dz270G

CTC CTC TAA GGC TAG CTA CAA CGA CTC TAG TGG GGG GGG GG

21,

3DzG-AR

ACC TTA CGG CTA GCT ACA ACG ATC TGA TCG GGG GGG GGG

22,

3DzG-CR

CCT CTA AGA GAC CAG TAG TCA CCT CTA GTG GGG GGG GGG

23.

3DzC

CCT CTA AGG CTA GCT ACA ACG ACT CTA GTC CCC cCcC cCC

24,

R29G

GAT ACC TGA GAC CAG TAG TCA CAC CTT ACG GGG GGG GGG

25,

Dz271

UAA GGA CUA GAG GUU AGA GGA GACC

19



<211> 29 <212> DNA 213> Synthetic <400> 15 ccacat aggc
tagctacaac gattcggcg 29 <210> 16 <211> 39 <212> DNA

W 28m643ynt het i ¢ <400> 16 ccacat aggc t agct acaaBCT/IN2005/000423

10

15
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30

gACTe¥9Ccgg 99g9gggggg 39 <210> 17 <211> 32 <212> DNA
<213> Synthetic <400> 17 rtcctctaag gctagctaca
acgactctag tc 32 <210> 18 <211> 42 <212> DNA <213>
(ai:c <400> 18 ctcctctaag gctagetaca acgact ct ag
tcgqgg 090. qg 42 <210> 19 <211> 31 <212> DNA <213>
syntth iCétaLY%eMﬁ910&%%1&%lel'éa@oe@é‘%lbfcfl%ss Bo¢asiemgplijapanese

31 <2LfreMAlifts! Virud Iwiteichr 22iPNAGRAZ DINY HhA8dulC corRfdss £ @hemical
ctectctaag gotagetaca acgact cta 099999 g 41

modification, a catalytic domain and twoghytb%gi%mg arms.

2. A catalytic DNA molecule as claimed in claim 1, wherein said catalytic DNA
molecule is selected from a group consisting of SEQ ID NO. 1 to 20.

3. A catalytic DNA molecule as claimed in claim 1, wherein the catalytic DNA
molecule is 29-45 nucleotides in length.

4. A catalytic DNA molecule as in claim 1, wherein said catalytic DNA molecule is
chemically synthesized.

5. A catalytic DNA molecule as in claim 1, wherein said catalytic DNA molecule
comprising at least one chemical modification.

6. A catalytic DNA molecule as in claim 5, wherein said chemical modification is
selected from a group consisting of sugar modification, nucleic acid base
modification and phosphate backbone modification.

7. A catalytic DNA molecule as in claim 1, wherein said catalytic DNA molecule
comprising at least one modified nucleic acid base.

8. A catalytic DNA molecule as in claim 1, wherein 3" end of said catalytic DNA
molecule is tailed with 1 to 20 guanosine residue.

9. A catalytic DNA molecule as in claim 1, wherein the 3" end of said catalytic DNA
molecule is tailed with a string of 10 guanosine residues.

10. A catalytic DNA molecule as in one of claims 8 or 9, wherein at least one of the
guanosine residues is modified.

11. A catalytic DNA molecule as in claim 10, wherein the modification comprises of
phosphorothioate linkages.

12. A method of cleaving RNA of Japanese Encephalitis Virus comprising the step of
contacting the catalytic DNA molecule of claim 1 with said RNA under conditions
suitable for cleavage.

13. A method of treatment of Japanese Encephalitis and related infectious diseases in

animals comprising the steps of introducing said catalytic DNA molecule of claim
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. 210> 2 1 <211> 39 <212> DNA <213> synthetic <400> 21
accttacggc tagctacaac gatctgatcg ggggggggag 39 <210> 22

W 2Wem643% <212> DNA <213> Synt hetic <400> 22 cRCTINAQHIP0423

10

15

20

25

abCa¢iddgt ¢ acctctagtg ggggggggg 39 <210> 23 <211> 39
<212> DNA 213> synthetic <400> 23 cctctaaggc

tagctacaac .gactctagtc ccccceccc 39 <210> 24 <211> 39
505 oS 35S (S fafer cobdEos SueBar Rt clegue wna reauction of
accagtia@tioud ¢aandst BaEpHAIRIGIOE o8Rr idddddusiBicroldrbanidis.

<212> RNA <213> synthetic <400> 25 uaaggacuag

agg l]ﬂla‘@ agthod gervedimsto claim 13, wherein said animals include humans.

15. A method according to claim 13, wherein said cleavage is brought about by
injecting the catalytic DNA molecule of claim 1 into infected brain cells for
cleavage and reduction of Japanese Encephalitis viral micro-organisms.

16. A method according to claim 13, wherein said catalytic DNA molecule is
chemically synthesized.

17. A method as in claim 13, wherein said catalytic DNA molecule is selected from a
group consisting of SEQ ID NO: 1 to 20.

18. A method as in claim 13, wherein said catalytic DNA molecule comprising at least
ohe modification.

19. A method as in claim 13, wherein said modification is selected from a group
consisting of sugar modification, nucleic acid base modification, and phosphate
backbone modification.

20. A method as in claim 13, wherein 3 end of said catalytic DNA molecule is tailed
with 1 to 20 guanosine residue.

21. A method as in claim 13, wherein the 3" end of said catalytic DNA molecule is
tailed with a string of 10 guanosine residues.

22. A method as in ene of claims 19 or 20, wherein at least one of the guanosine
residues is modified.

23. A method as in claim 17, wherein modification comprises of phosphorothioate
linkages.

24 A pharmaceufical composition, comprising a pharmaceutically acceptable carrier

and said catalytic DNA molecule of claim 1.
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