1 Description PROPHYLACTI C OR THERAPEUTI C AGENT FOR FI BROSI S

[ Techni cal Field] [0001] The present invention relates to a

t herapeutic agent for fibrosis. Specifically, the present invention
relates to small interfering RNA (si RNA) targeting a gene encodi ng
transform ng gromh factor (TGF)-1 and™a pharnaceuti cal containing
the si RNA. [ Background Art] [0002] Pul monary fibrosis refers to
a synptomin which lung tissues becone fibrotic due to the
accurrul ati on of excess collagen and other extracellular matrix.
Wthin a classification of pul non&e§CriiBESSTs, |d|opath|c pul monary
fibrosis is a chr t sease carr a_poor prognosi s
with an average éﬁ#ﬂybﬁgﬁv§ﬁ f#ékﬁ%ﬁ %#ﬁ gRaﬁgB%Q$ﬁ%e year
survival rate of 20 to 40% For the treatnent of puInDnary fibrosis,
steroid drugs and i mmunosuppressants are used; however, no effective
t herapy whi qgheeanitaPreve dihe prognosis is currently avail able, and

t hus devel opnment of a new therapeutic drug is demanded. [0003]

Recent |y, itlohaslbeen revealed that there are many di seases whose
onset is attributed to a gene, and many 2 genes are also reported to
be involved in p'-therrmi:aar%ernti Broshsi¢Paretnt fodwmentierapeuiic Negent

Pat ent Docunents to, 6). As the nain factor associated with

pul monary fFBFogFEIO%%¥ OfPFPéFeﬂ?lkbcdﬁﬁhﬁgefegﬁd1§V3N5h0¢h1ent
Docurment s ZrEQagéeh N%%t%a %@t Doﬁﬁgeg%ﬁggﬁj Mp@ﬁg&%&%}geée%?

Docunent 3) e are repor

nucl ei ¢ aci dpq 8&££%CH££:£A brmiin ?Nérbﬁ}giricﬁécgglgr@ﬂ?st)' @1 ahg"RNA of a
gene having a sequence identic or al'nbst Tdentical”to a specific
sequence prerefhatduti &€l lcordthenehy thAbi ikwxng the expression of a
target gene (RNA interference). Accordingly, the function of

i nhi biting theckayprwesdiforilof the target gene because of RNA
interference is useful for the anelioration or treatnent of disease
synpt ons i nd@€ed! by abnormal expression of a specific gene or a group
of genes. As to beros S- a5500|ated enes as. wel

there are reporf%qfﬁ%Plph%ﬁ%¥??bﬁ Eﬁ e é&ﬁr5¥?P5%mofntﬁ%§é§

with si RNA pa é%éef@é&%] (R DRGUTED! nd 4D SBALE Lorce o
Docunents 1 to 6 However e tec ogles repor?ed to
date have opbyl&xdm hidteddni bixtopyeeifiest rﬁHtﬂ&.SIRMhﬁeoeuence on a
di sease-associ ated gene in experinental animals (mce and rats),
whil e they bawesnbicasufdd cifeptillyoeahy b tiedbefd ecidicppediiti cal 'y on
human genes. Further, concerning the inhibitory effect of siRNA,

whil e the ePRbEORADf GilRQsigt is3acehtent atntorpstefe 120 igRRENON Pat ent

Docunent 1) and 20 to 500 nM Non Pat ent Docunent 5) are exhibjted, a
nucl ei ¢ aci 8%hbY €% REPFabl€ BPSFﬁthﬁ |?ﬁ)ﬁWﬁ¥5§FpF@§§PBnSB?VﬁVa1

pul nonary f S Ci e e i o] ncent ration
IS not denn%géga%%d r%%a%%&%eggga %%% igg [ lvF&ré% gnggt%6

TGF- Pl genehaygs beenr epar £ 86 Sfed@rox Fﬁﬁltl%ha CEIBRbSid, A ilo
7). However, considering that the full-I'ength TGPl gene consists of

2346 bases QEE@BaﬂkiAmﬂﬂﬁﬁmﬂppkbss&htQﬂﬂﬁﬁﬁnﬁiiam@wbheke abe
count | ess possi bl e conbi nati ons of selecting an approxi mately 20-ner
sequence outfbtctine fulldrapangbhchenay impiavendtheeasypgnosdesign an
dsRNA or si RNA nol ecul e capable of nore efficiently inhibiting the
expr essi on BRT¥FRE e Ry ¥y %%%h?heaﬁénb?%%t@%ﬁﬁﬂoﬁm%ﬂtaPédaAF?WDocunents]

[ Pat ent therapeutic drug is demanded.
{0003]
Recently, it has been revealed that there are many

diseases whose onset is attributed to a gene, and many



[ 0007] Docunents] [Patent Docunent 1] W2007/109097 [ Patent
Docunment 2] W2003/035083 [ Patent Document 3] JP-A-2007-119396
[ Pat ent Docunent 4] JP-A-2009-516517 [ Patent Docunent 5]
WD2009/ 061417 [Patent Docunent 6] w02Q08/109548

genes are also reported to be involved in pulmonary
fibrosis {(Patent Documents 1 to 4, Non Patent Documents 1
to 6). As the main factor associated with pulmonary
fibrosis, TGF-B1 (Patent Documents 1 and 2, Non Patent
Documents 2 to 6), Smad3 {(Non Patent Document 1), MCP-1
{Patent Document 3), and the like are reported.

[0004]

Meanwhile, a nucleic acid, particularly, siRNA
induces degradation of mRNA of a gene having a sequence
identical or almost identical to a specific sequence
present in a cell, thereby inhibiting the expression of a
target gene (RNA interference). Accordingly, the
function of inhibiting the expression of the target gene
because of RNA interference is useful for the
amelioration or treatment of disease symptoms induced by
abnormal expression of a specific gene or a group of
genes. As to the pulmonary fibrosis-associated genes as
well, there are reports that inhibition of the expression
of those genes with siRNA was attempted (Patent Documents
1 to 4, Non Patent Documents 1 to 6).

[0005]

However, the technoclogies reported to date have only
exhibited inhibitory effect of an siRNA sequence on a
disease-associated gene in experimental animals (mice and
rats), while they have not sufficiently exhibited effects
specifically on human genes. Further, concerning the

inhibitory effect of siRNA, while the effects of siRNA at



[ Patent Docunent 7] w02007/79224 [Non Patent Docunents] 4 [0008]

[ Non Patent Docunent 1] Wang Z, Gao Z, Shi Y, Sun Y, Lin Z Jiang H,
Hou T, Wang Q Yuan X, Zhu X, Wi H, Jin Y, J Plast Reconstr Aesthet
Surg, 1193-1199, 60, 2007 [ Non Patent3Ebcunent 2] Hvang M Kim HJ,
Noh HJ, Chang YC, Chae YM KimKH, Jeon JP, Lee TS, Oh HK Lee YS,
Park KK, Exp Mol Pathol, 48-54, 81, 2006 [Non Patent Docunent 3]
Takabat ake Y, Isaka Y, Mzui M Kawachi H, Shimzu F, Ito T, Honi M
| mai E, Gene Ther, 965-973, 12, 2005 [Non Patent Docunent 4] Xu W
Wang LW Shicorzenesagl s HeptGsM i(@py Pakeredio®imentntl) 306- 308, 8,

2009 [Non Pat t 5] Liy XJ Ruan CM Gong XF, Li Xz, Wa
HL, V\aLg nl\/n/\}%\/gﬂbJ%fcéif’r‘%‘?lf?el?:ah'JriftﬂL'CI L@@FP,‘“EES& 181%, ,blfg%%l TNon
Patent DocUngRteBlL Jul & fIUHIDLAp.BaLK: St Sl n kA Har ada,

Tonmonobu Kawaguc Nao ashige Maeyansg, Zuyosh

Kuwano, ande¥gireBkidakeni shiuimba@rdout Babs 0f - IhesJapanesenBespi ratory
Society, 185, 46, 2008 [Summary of the Invention] [Probllemto be

Sol ved by théfinventlwrgt [(00Q concentTheipm ebeniod mMsamhisarateiat es
to provision of siRRNA effective for the treatnment of fibrosis and a
phar maceut i d8P0&bnt ai ni ng the si RNA. [Means for Sol ving the Probleni
S [0010] The present inventors have conducted intensive
research to sol \&\&i@laft6Peneht FoRBYS prvigemndashe 8Pt gedry have

found t hat ific siRNA.t etizng the hu TGE- Q1 gene .can
effectiveIyﬁlgﬁﬁi]E))'le%ntﬂ:‘éQég}klgii";:liai%{D Oefﬁ%eé??%%n?n‘ﬁﬂﬁﬁﬁgzel ?Fda%dto R
further, inprLo¥e-$he,Sydy q§§ f Ryl a i s ddx_Rhe gs of a
nouse nodel o? p%%hﬁ%ary 5 rggfsg%jt %u%g}%dﬁ%ﬁﬂg§€%§‘Pgtg%#gron
reaction. [00&dlsts of JHw Haest HeecppesENicddpiertdd G .rel ates to the
following 1) to 19). 1) An siRNA having a full length of 30 or
f ewer nucl eBMj @eg6&ahd t amgetthegeaaseqoencel cpsassiibdel?7 to 23

consecutive bases selected fromthe group consisting of bases at
posi tions 128BP+R AR Hased oo 1pgsAli BRI PIIR LI V1 2P8Meases at

ositions 1434 to 146 S at .positions 1548 to ,1579, bases at
osi {1 one 1608 1638 Tadte APLBOLTEYERSTT00 tto iF7 96" BaSEstan

it 1 : Lf] 2 db t
Posi 11 one 1950148 4 HmpReed <HRBORb LoRe 1 Hi2horand bases @

efficiently inhibiting the expression of the gene from
the combinations.

[Related Art Documentsg]

[Patent Documents]

[0007]

[Patent Document 1] WO2007/109097
[Patent Document 2] W02003/035083
[Patent Document 3] JP-A-2007-119396
[Patent Document 4] JP-A-2009-516517
[Patent Document 5] WO2009/061417
[Patent Document 6] WO2008/109548
[Patent Document 7] WO2007/79224

[Non Patent Documentg]



2) The siRNA according to the aforenentioned 1), which is sel ected
fromthe followng (a) to (s): (a) an si RNA conprising a sense
sequence of SEQ ID NO 2 and an antisense sequence of SEQ ID NO 3;
(b) an si RNA conprising a sense sequen(ie of SEQID NO 4 and an

anti sense sequence of SEQ ID NO 5; (c) an si RNA conpri sing
a sense sequence of SEQ ID NO 6 and an anti sense sequence of SEQ ID
NO 7, (d) an siRNA conprising a sense sequence of SEQ I D NO

8 and an antisense sequence of SEQ ID NO 9; (e) an si RNA
conprising 4°88fse sequence of SEQ ID NO 10 and an antisense

Seduence of @e% PEFRG: H ot oo ot o Sealionts of S50 Ip KER 13
it i Snse sequanaes of " ik |5 RBr o B T6ER Ok, AR AR EFRN%\“S%%SF?Q. g a

sense sequept8sof R&E&A4E MAsterardran anbssense, sauentce of SEQ ID
NO 17; (i) an siRNA conprising a sense sequence of SEQ I D NO

18 and an aritNbseRseesedquencernf 23EQwEBgND, EHn HI, Noh HJ), @haagRNA,
conprising a sense sequence of SEQ ID NO 20 and an antisense
sequence of CBE® Y NG XH, Jeon JP(kLeanT8i RNA Wonpressitfy Jasbnkk,

sequence of SE%E 2Ja and an anti sense sequence of SEQ ID NO 23;
(1) an si RNBXBoMpFi By €8hSé s8duenfB®of SEQ ID NO 24 and an

antlsenses n |R on r| ing a
sense seque gégoggg% %(%{ﬁen% 3An§a]é:ﬁb3% }fésglsgfsaequgﬁcg 0 S%Q | D
NG 27; KawbhBhi af, SEINA LOH0T irgbng aHé?PSn@ sqrence ggheSERLD NO

28 and an anti sense sequence of SEQ ID NO ™ 29: ‘Co) an si RNA
conprising assens®, seguernms of SEQ I D NO 30 and an anti sense
sequence of SEQ ID NO 31; 7 (p) an si RNA conprising a sense

sequence of BP0 PEO-NG Brumedtad]alui Bendengdgueridd oz, SEQngDZNO  33;

(q) an siRNA conprising a sense sequence of SEQ ID NO 34 and an
anti sense s@ﬁﬂ%ﬁ%ﬂojfa%’E@aFﬁrﬁét 855 Int, 30Q73%%n &j RQR%conprising a

SE
Moy 57 S S i8n %ba ity 'tedRent s R h A S Qe SHEN &R oL %G | b
NO 54 and ﬁgnﬁnﬁtsm WU%ﬁelgf §E&é9ﬁ!ﬁ Rt 3 sbbe g KNAy 7

according to the af orerentioned wherein 1 to 10 conSecutive
nucl eoti deszeysl udi ng an over hang nucl eot| de fromthe 3' term nus of
the sense strand of the siRNA are converted into DNA. 4) The si RNA
accordi ng t oNvhePaifarte fertimemed 6]1) Jtibaro Fukumoto, Saiko Suetsugu,

Chika Harada, Tomonobu Kawaguchi, Nacki Hamada, Takashige
Maeyama, Kazuycshi Kuwano, and Yoichi Nakanishi, The
Journal of The Japanese Respiratory Society, 185, 46,
2008
[Summary of the Inventionl]
[Proklem to be Solved by the Invention]
[0009]

The present invention relates to provision of siRNA
effective for the treatment of fibrosis and a
pharmaceutical containing the siRNA.

[Means for Solving the Problem]



3), wherein 1 to 10 consecutive nucleotides fromthe 5 termnus of

t he antisense strand of the si RNA are converted into DNA. 5) The

si RNA according to the aforenentioned 1) to 4), wherein 1 to 10
consecutive nucl eoti des excludi ng an oyerhang nucl eotide fromthe 3
term nus of the sense strand of the si RNA are converted into DNA and
1 to 10 consecutive nucleotides fromthe 5 term nus of the antisense
strand of the si RNA are converted into DNA. 6) The si RNA according to
t he aforenentloned 1) to 5), wherein the 5 termnus of the antisense
strand i s mdA8pAbsphoryl ated or monot hi ophosphor yl at ed. 7) A

phar maceuti cal osi tion contaj n|n the s cording.to any of
t he aforementlon@%‘P HE G576 rnvgntors %ﬁe/§0ﬁ§§gfg ggngkﬁ?e55|on
| nhi bitor_coRLahpbngd: b NS/ %%9&%@95§9n@@yp103bfebf ajgrgmentioned

1) to 6) as an active ingredient A preventive or

t herapeuti cragent, f okef ARSI UEANEARBI gge&bﬁélﬂ‘fb&\m%@@ét@ggt @hémy
of the aforenentioned 1) to 6) as an active ingredient. 10)
preventive atmbherapeid igeragent bOEepuliv®Darindidiroshe ecrkpng cancer
contai ning the si RNA according to any of the aforenmentioned 1) to 6)
as an actlvéXPﬁ§$%H©%ﬁﬂﬂ human celjl siysandf feheghey RNAPEZOYEr dhAg to t he

aforenentioned 1 to f.oor the Egoductlon of. a TG J31 gene
expr essi on FHHPD T%ro PulmOQEEV BrBFl?hénSF¢@WQQQﬁ§OPEI g™PBSEhe

af orementioped 1), #3%@“‘%1 g,tt%qbg gggc%é?hﬂg %v%ngz ve or

t her apeuti c agent € -si accordi ng
to the aforepeationsd dadiaH). for the productlon of a preventive or
t herapeutic agent for pulnonary fibrosis or |lung cancer. 14)
The si RNA ag¢oording to the aforenentioned 1) to 6) for use in

i nhibiting TGF-Pl gene expression. 15) The si RNA according to
t he af orenenti orfdthti}ist.ot8p Poesese inverewentricigtes teedlié ng
fibrosis. 16) The si RNA according to the aforenentioned 1) to

6) for use FR'PPEVERIINFDrHreating pul monary fibrosis or |ung

cancer. 9 1 d for i nhi t|n en ression
conpri si ng adnlﬁﬂsﬁé?ﬁﬁg %hg St ac&%r ﬁ% } Oéhg%agﬁrgﬁﬁﬁfloned 1)
to 6) to a AYERE,O{adidM ‘targetindB) ée&@éﬁl@éﬂ dMpREGUENE NG, 0F 5
treating fibrosis, conprising admnistering the siRNA according to

t he af or erreabn@@@dt::h)e tase)s selachuaanren @ MHoup consid@)ind &Bt hod
for preventing or treating pul nonary fibrosis or lung cancer,
conpri si ng hdsesi st grogig itdne $RRBAtactdidli rigpdas taie pakdcéneat idd@d 1)

to 6) to a human or animal. [Effects of the Invention] [0012]
Since the sFRNKbHE: tbﬁ?%ﬁé@éﬁ?sﬂﬁvéﬁﬁlbﬁ3%dﬁ3éﬁﬁﬁol@ﬁﬁ?? 3lippress or
oW concentr.ation, i s_usefu

28 a phar maBETLY SA1° TR R BV aRT PngDBFoT rEatiar TiaBrodre Fortatt.
Descr'pt'onbgéeérg%lgéﬁ%ﬂﬁﬁﬂg h99$3lo 1726, bases at positions 1778
to 1798, bases at positions 1806 to 1826, and bases at
positions 1887 to 1907 of SEQ ID NO: 1.
2} The siRNA according to the aforementioned 1),
which is selected from the following (a) to (s):
{a) an siRWNA comprising a sense sequence of SEQ ID
NO: 2 and an antisense sequence of SEQ ID NO: 3;

(b) an siRNA comprising a sense sequence of SEQ ID

NO: 4 and an antisense seguence of SEQ ID NO: 5;



FIG 1 is a graph showing the rate of inhibition of the expression of
TGF- Pl nRNA by si RNA; FIG 2 is a graph show ng the rate of
inhibition of the expression of TG--Pl nRNA by chinmeric si RNA;

FIG 3 is a graph showing the rate of inhibition of the expression of
TGF-J31 nRNA by phosphat e- or thiophosphate-linked chineric siRNA;
FIG 4 is a graph showng the rate of inhibition of the TGPl
expression in a pulnonary fibrosis nodel; and 10 FIG 5 is an
optical m croscog%]c icture of lung,tissue sections (H E._ staining

and Masson's tri thr SN CREPL LR T SR T OIFeBePCe] RBJEER of D

Carrying Qut_.the Lnvention], [0Q014 Th targeted by the
si RNA of thEe\Toﬁrgsgﬂ fhven ]iilber?sc?o]ﬁéaﬁél §°6f oﬁ#ﬁ@%@dn?écuti ve bases

sel ected from t hegOrQURs GRS icSh R0Rihi-@ng £ 1
1318, bases at pg%)?ti ons 1395%“%9%%?[)%2&5%& pose?lltcigoﬁg §i§§4£]t9o
1463, baseswat poshdli @nsardbdki=e 5524Qenbases @to pasiNg.ons 1608 to
1628, bases at positions 1700 to 1726, bases at positions 1778 to
1798, bases at pb6s) tdronsiRMB0Gonpri8ey arskribss esgatenpesofi 8@ WB87 to
1907 of SEQID NO 1. Here, the 17 to 23 consecutive bases sel ected
from each gFNBupléranprat aHbISFIEe £6928nBases, SEO I Tl pheferably 21
bases. The rgﬁase se%gce of,SEr%]l D NO 1 represents the bhase
sequence of TGF- 171 FRNANANFOPRF &5 88 R S5 F8n°F sSFgtist er ed
wi t h GenBanl¢~under e ’ C i .3 ,[0015]

#ﬁo. der g€, K AG Eéghgﬂcgb%f #Q%l 13

The si RNA of the present 1nvention i or ne i'zafi'on of an
antisense strandigWirChiRag BoRgaUSNES £l MRRRkYcEOothgro 1D

af orenenti oned target sequence of TGF-01 nRNA, and a sense strand,
whi ch has aNsequénsed conpreneshaey sequehts aht$SEemIe Net:r asd. The

si RNA of the present invention has a cleaving activity on 11 TGF-J31
MRNA (i.e., RNA (it énf &igNéecavptopdnarml sensabisieiaugnce PANSER tIR he
transl ation_of this nanely, an abilitgl to inhibit the

NA,
expression B8P the Bl PerEeTFeotsRvence SRR dithdrhé “nucl eot i de
| ength of the si f L pr nt_inventjon, the length t
sense strand and hg%aﬁ%?%énggﬁgﬁ%lnn naayse%lget ﬁg‘aélgﬁ%gocréq%? efr}gnt,
and the ful jol engtinsi ANAGARSNSES s0fud0c O of I geot bdes,
preferably 25 or fewer nucleotides, nore preferably 23 or fewer
nucl eoti des, or @) nruclkeaNndesmprising RUrddiese, skat.inesdst ofgg hep sense
and antisense strands nmay be blunt ends or the 3' term nus of each
strand may R@ve2@rmu¥arhangicense, seghesty o0 THeN@: fhe "bl unt
end" refers to a configuration in which, in the term nal region of
doubl e- st randed &NA2%t FdRNBr APRBF 156 Gh P sehecgBaBEe sof af the

correspondipng term nal_reqiqn of the antisense strand are_paired up
wi t hout forﬁnghg%a kS ‘feafncﬁ%&fwgpﬁﬁl ae%??%%%.oétﬁﬁgnéﬁ%, grf)ﬁeg?"é)ver hang, "
also called a d | i.ng fi.0 ' [ '

doubl e- stranded 3 a?laisﬁgg%\oéﬁgfrfsaﬁg;o%%%&er%%gh%ﬁg%hgfr\%%qﬁal
regi on of the: sedsendtdranthtakehbe seGiasRONSE nkd aphivoal 25egi on of
the anti sense strand due to the mssing of a pairing base, generating
a stretch of singleast sARYA( colwesisinerd)sense seglAsnte ¢hesEmer of
bases in the cohesive end portion, it consists of 1 to 10

nucl eot i desNCpraf eab|ap Britdsgnfacfedesees oarfEhdPeNpreRérably 1 to
2 nucl eoti des. It should be noted that there is no association in

the length of thé'cifReStTE2eRT™betWeth & IFE™ S Ro SERRERES, antFY e t wo

strands may,gac Y i ff.eren ngth, T cleotide_ Ln the
cohesi ve en%g'po% f%]‘fr?gly é:lg'fegﬁ%ré%é%?e ﬁ,éﬁggn&%aﬁ)hoagh it is
preferably a basg)cempkerRAt %Mp%:@sitrh_:ﬁai%_regl%% IShud3de BN ed trgmay be
a non-conpl enentary base as |ong as the si RNA of 'the present
invention redai e dilie =af enereshkenedqiRNfcd rdferdrey enceoability. [0017]
The si RNA of the present invention nay be one doubl e-stranded RNA



13 The si RNA of the present invention and the target sequence
are preferably identical; however, they may be substantially
identical, i.e., have honol ogous sequences, as long as the si RNA can
i nduce the aforenentioned RNA interference. Specifically, as |long as
t he sequence of the antisense strand of the si RNA of the present
invention hybridizes with the target sequence, one or several (for
exanple, two, three, and four) m smatches may be present. That is,
the si RNA of the present invention includes si RNA having a sequence
nmodi fied with thePkstsiRiR RMPadELnE on, sYrsaldlesiedseop L oBBA ofD
several bases relatige to the target sequence and capabl e _of inducing

RNA i nterfefgncéd? BPdsHRNEHAAITS 85T CRoPE, S5 e rdhl ¥390% or
nore, preferably, 95% or_.nore . ref erabl y 98% or

sequence identit§ té%%ﬁgﬁﬁgrﬁgﬁggéggéﬁég‘?ﬁﬁ“%éb HFECSfOFHQ% iﬂ% RNA
interferencgo. 34 andtah S0 81sR0Le4uLRaL dhesdtybid dizakison
conditions used herein refers to, whén using the si RNA of the present
invention as a pharracedrNeakohyradimdistairisg sdgukackhes! $np ngo body,
the conditions in the living body, and when using the si RNA of the
present invlAti 36 amdaan edydaitensg eetinencaoderEEITP MO :hidghl gnd
stringent conditions. Exanples of such conditions include
hybri di zati on coh¥i 3% ZOUPHMF NBC1? SRR SPMISPRPERCe pPf 6580 0 mivi

EDTA, d bri di ti ti, f 12 to 160 t _50C 70C.
These ggndﬁy%néa a%’igmjﬁfralkgﬁ%e\?ﬁ%%s?%gﬁc%k‘? IO%E(IJQSF%) tNﬁjé 3%1(‘) and
described by Sanpreglc %tiR?i - acg:érd:(%lrtﬁﬁrél‘%r a@'o%'m@ﬂi:é)@hé@bﬂr al.ory

Manual second edition, Co Spring Laboratory Press, New York,
USA, 1989).2), wheAdS0,1 the 19equaReout deatmiyr 8 e eakeubahgdaby

Li pman- Pear son net hod (Sci ence, 227, 1435, (1985)), etc., and for
exanpl e, it overkamguhatledbiyeusirog Searzh themolrogy gir ayperasensegeneti c
i nformation processin%Isoﬁtmare Cenetyx-Wn (Ver.5.1.1; Software
Devel oprent sE2and 1%, YhsyigiRNGepfiengoukierted Antw B¥npare (ktup) at 2.
[ 0019] Als%,gﬁpe SLRNA of the present invention, includes si RNA
in which the nudl’edFd&IRBf BFEREFLIHE S drice 3OFERETEICERE Bntiense
strand are entifelye conveld a9 BhaDNA LIVRILA RN <a0d sLEW T

mhich t he nucleoti es o e sense and/or antisense s rand ar e
partially cea¥git@s dntihDNALGSRhERT kEr ShdWY ,c1RS Ji@R@ aset he si RNA

can i nduce the aforenenti oned RNA i nterference. Her ei n,
conver si on efaRMAericlract iDd.i nt o DNA neans conversi on of AMP into
dAMP, GVWP into d@Gw, CMP into dCWP, and UMP into dTMP. As the

hybrid si RNA, orfé iThewsilBNAt Aecoudirptiaddadeofafomemernsensd rlndaar e
converted into DNA is preferable. Exanples of the chineric_si RNA

i ncl ude one?{ n W He HudPeGPPEBEUT HVE HM HRidde8aRrsiveing . 3
the 3 ternggg{ gédelﬂﬁjkmgd%e@§e sgﬂgng,q?qrgpe SIBKEBHinal si de of
the antisen3es Strand) Ars 3art LaPTy “Ront er i i it CONA S SPERFT i ¢
exanpl es t her gohg &l e QR&I BrWhiSh LG UG ePHdes nkin1 t Bg Bo

term nal side of the sense strand 15 and the 5 termnal side of the
anti sense storgscw Brdeiriconyaekedront thdNA ardnan@si BEWBheh the
nucl eoti des of either the 3' termnal side of the sense strand or the
5' term nal asf deerofe tdieraandt ic$enbe siR¥hdmr eaqgorreetdednint DNHNA.

Al so, the length of the nucleotide to be converted is preferably any
length up to be &qitgaFéRlAt 3CaPABIY thte HRRAABFevaNeioRed Hor tter | for

exanple, 1 to 13 nucl eqtides, preferabl to 1Q nucleotides fromthe
t er m nus. %Bn1%HE“VFé i tstgmeﬂ%SRN%t%ﬁiéFFéP@H@S §FFeet,*&nd the

hd
stability, h of favorable
chinericysiigﬁk %@ﬁéﬁﬁ?ﬁ%ﬁ%eﬁngﬁhlc 8%%%?%%é%%§ﬁ?§ﬁ§%%§éch have a
nucl eotide | ength af phrhQcedeidd dontfshQ4ioRr @Bﬁegbﬂﬁyngl i &irgnd

nore preferably 1 to 6 nucl eotides excludi ng an over hang
according to any of the aforementioned 1) to 6).



17 specific substituent or functional nolecule bound to at |east one
of the first to sixth nucleotides fromthe 5 termnus or the 3
termnus of the sense strand (5 termnus, 3' termnus, or an

i nternal base or sugar other than the herninus) directly or via a

| i nker, and the substituent or functiofial nolecule is preferably
bound to at |east one of the first to sixth, preferably the first to
fourth nucleotides fromthe 5 term nus of the sense strand.

Here, exanples of the substituent include an am no group; a nmercapto
group; a nitro ¢#loup;TGNPAl kyhegesppedmiimgnhibdt4® Cpnehbnibd el t o
20, nore preferably 4 %o 12) carbon atons; an am noal kyl roug havi ng
1 to 40 (préFBWﬁb?éc%r PDG° @d¥e Opr &REr 2BPTPRERGOPRY ddr hBnat BFs: a
t hi oal kyl grou avin to 40 (preferably 2 to 20, nore preferably 4
to 12) car bén g gﬁ%% %bggﬁéé%a/' group having 1 to 40 (preferably 2 to
20, nore preferadl  41Qeh2)iveahPoph et QN+ 2N YENRORLKOX Y], 5 0UP
having 1 to 40 (preférably 2 to 20, nore preferably 4 to 12) carbon
atons; a thiteatkoxihg gt s irem AgcbriondOté pief esmline 2 to 20, nore
preferably 4 to 12) carbon atons; a nono- or di-al kyl am no group
havi ng 1 toadOré¢pent erradsl yi)2 too 620asmeneaptr Bferialgneddent .12) car bon
atons; an al kylthio group having 1 to 40 (preferably 2 to 20, nore
preferably 4 to 4D) A RFEIRNELEREOT aE PRTIRAI M ICe RgeB%i 8T gPWLFPHEEH ng 2
to 40 (prefergbly. 2 to 20, nore preferably 4 to 12 arbon atons; and
a poIypropy?éﬁﬁo%%?d%rdygﬁbCﬁﬁ&ﬁﬁgcgnFﬁl%%ng1 € ( F§5P§8§n?ot%1,
nore prefer Yy e i rf nce effect
can be rena?ﬁgb?é‘gﬁﬁkﬁ%ggﬁkgggfﬁ ?Eg)t %s% su 5?%%5%%&%. [ 0022]
Exanpl es of ihfe=diret i onal nol ecul e include sugar, protein, peptide,
am no acid, DNA, RNA (including tRNA), aptaners, nodified

nucl eoti des, | oviIiolUseubdr thei ghrNDrgarvcliand tonohgaat cremdet idles]
chol esterol, dendriners, |ipid, and polynmer materials. Through

addi ti on of 11 heses ¥ ufret ithealpredlet dbasef t heTGH RAVAgehet herpeestmnt
invention can atfain excellent RNA interference effect and benefici al
effect attriButRH?0 the functional nol ecul es. [0023] Exanpl es
of the aforem“%z‘%“%%%@*”‘é%“%iﬁ?ﬁ J@&%ﬁ%@hgg Eﬁé SESN RS, & Jeose.
gal act ose, gl ucosam ne, and galactosam ne, and o |gosacc%ar| es or

pol ysacchar i dego f@F Nl AR BEhkEE 81 Yo £ AR RALdRN vof cthese _
nonosacchari des. [0024] As the aforenentioned protein, proteins
present i nstHerdpeudiciaqgnitodyr pibteshs. havi ng phar macol ogi cal
actions, proteins having nolecular recognition actions, and the like
can be used, and3ex@spgl ef bhet heR¥A prot@idisg ol e & hpoengntiened
protein, avidin, and antibodies. [0025] 19 Speci fic exanpl es
of the af or ehelr i OndPDNAS REPHHEEERA of & RIEVST-tHASeS i n | engt h,
preferably pndo 265 tbiaseas ei n I engt hlm%O&QrZG]fib o .SExa | es of the

af or ement | on&d” Papti de AHEIrudS T oRFERPEF A e Bt itd e REVEE RalT &

| ocal i zation signgl Ta%pgaﬁﬁzxsgge@mﬁmﬁgf*& %Saﬁbyéﬂteﬂ_ﬂoﬁéw ﬁvﬁ’cgf
antigen), a nuclear export signal peptide (such as H V-1 Rev an
MAPKK) , andsp feniisne f UsihoBipenyi d6r - X aymlLexpletheoaf or ementi oned
nodi fi ed nucl eotide include one having a nodified phosphate skel eton
such as phosphoriéthiTbat eiBNA baeamophes plrattéeDNAGRMAen @i @edradi fticed
nucl eotide such as 2'-0OMe nodified RNA and 2'-F nodified RNA, a
modi fi ed nuel Ry dess ArwRreNerhéngugar treatdad d§bapeier oss- 1 i nked
such as LNA (i.e., Locked Nucleic Acid) and ENA (i.e.,,

2'-0,4' - C et hyl éffé- Eﬁ?daéﬁl\’%u%?%‘?%‘f\%bq &9 ;tgﬁnafagﬁ‘ﬂﬁ’i”ﬁ%e‘%dél &6t i de

havi ng a di t . hasic S ) i €. epti ucleic
acid) and n%igﬁo fﬁ%iﬁﬁ%F%%?%gégggee£0@§%3§%@ﬁ&%%§ogﬁ§y %5Q§05E§
W02009/ 123188)1udPWHcer . Exanpl es of the aforenentioned | ow
nol ecul ar wei ght organic and inorganic nmaterials include fluorescent



21 connecting the substituent or functional nolecule, they are
preferably bound in such a way that they substitute a hydrogen atom
constituting a hydroxyl group in the phosphate noiety of a certain
nucl eotide in the sense strand RNA. [0029] The si RNA of the
present invention is specifically exenﬁlified by doubl e-stranded RNA
contai ning the sense sequences and the anti sense sequences of (a) to
(s) below. [0030] [Table 1] si RNA No. Target site base positions
Sense (51-'31) SEO ID NO Anti-sense (5 --.31) SEQ ID NO (a)

1285- 1305 CCGAGAAGCECACEBIGALEE 2nhiUCNCEYACTECPUCHESSASKBrédyion,
1298- 1318 CCUGAACCCGUGUNCUCUCC

comprising administering the siRNA according to the
aforementioned 1) to 6) to a human or animal.

18) A method for preventing or treating fibrosis,
comprising administering the siRNA according to the
aforementioned 1) to 6) to a human or animal.

19} A method for preventing or treating pulmonary
fibrosis or lung cancer, comprising administering the
SiRNA according to the aforementioned 1) to 6) to a human
or animal.

[Effects of the Invention]
[0012]

Since the siRNA of the present invention can
efficiently suppress or inhibit the TGF-Pl expression at
a low concentration, it is useful as a pharmaceutical for
preventing or treating fibrosis.

[Brief Description of the Drawings]
[0013]

FIG. 1 is a graph showing the rate of inhibition of
the expression of TGF-(B1 mRNA by siRNA;

FIG. 2 is a graph showing the rate of inhibition of
the expression of TGF-Pl mRNA by chimeric siRNA;

FIG. 3 is a graph showing the rate of inhibition of
the expression of TGF-B1 mRNA by phosphate- or
thiophosphate-linked chimeric siRNA;

FIG. 4 is a graph showing the rate of inhibition of

the TGF-P1 expression in a pulmonary fibrosis model; and



4 AGAGCAACACGGGEUUCAGGUA 5 (c) 1398-1418 CCUGGCGAUACCUCAGCAACC 6
UUGCUGAGGUAUCGCCAGGAA 7 (d) 1434. - 1454 GCGACUCGCCAGAGUGGUUAU 8
AACCACUCUGCCGAGUCGCUG 9 (e) 1435- 1455 CGACUCGCCAGAGUGGEUUAUC 10
UAACCACUCUGGCGAGUCGCU 11 (f) 1436- 1456 GACUCGCCAGAGUGGUUAUCU 12
AUAACCACUCUGGCGAGUCGC 13 10

FIG. 5 is an optical microscopic picture of lung
tissue sections (H.E. staining and Masson's trichrome
staining) (magnification: 5x).

[Mode for Carrying Out the Invention]
[0014]

The sequence targeted by the siRNA of the present
invention consists of 17 to 23 consecutive bases selected
from the group consisting of bases at positions 1285 to
1318, bases at positions 1398 to 1418, bases at positions
1434 to 1463, bases at positions 1548 to 1579, bases at
positions 1608 to 1628, bases at positions 1700 te 1726,
bases at positions 1778 to 1798, bases at positions 1806
to 1826, and bases at positions 1887 to 1907 of SEQ ID
NO: 1. Here, the 17 to 23 consecutive bases selected
from each group are preferably 19 to 23 bases, and more
preferably 21 bases.

The base sequence of SEQ ID NO: 1 represents the
base sequence of TGF~ﬁ1 mRNA, and this sequence
information is registered with GenBank under the GenBank
Accession No. NM_000660.3.

[0015]

The siRNA of the present invention is formed by
hybridization of an antisense strand, which has a
sequence complementary to the aforementioned target
sequence of TGF-Bl mRNA, and a sense strand, which has a
sequence complementary to this antisense strand. The

SiRNA of the present invention has a cleaving activity on



(g) 1438, -1458 01. 10000AGAGLI GD00A00000 14 AGAUAACCACUCUGGCGAGUC 15
(h)  1440- 1460 CGCCAGAGUGGUUAUCUUUUG 16 AAAGAUAACCACUCUGGCGAG 17 (i)
1441- 1461 GCCAGAGUGGUUAUCUUUUGA 18 AAAAGAUAACCACUCUGGCGA 19 (i)
1443- - 1463 CAGAGUGGUUAUCUUUUGAUG 20 UCAPAAGAUAACCACUCUGEC 21 (k)
1548- 1568 GGGAUAACACACUGCAAGUGG

TGF-B1 mRNA (i.e., RNA interference action) and an
ability to inhibit the translation of this mRNA, namely,
an ability to inhibit the expression of the TGF-B1l gene.
[0018]

Regarding the nucleotide length of the siRNA of the
present invention, the lengths of the sense strand and
the antisense strand may be the same or different, and
the full-length =iRNA consists of 30 or fewer nucleotides,
preferably 25 or fewer nuclectides, more preferably 23 or
fewer nucleotides, or 21 nucleotides.

Further, both ends of the sense and antisense
strands may be blunt endé or the 3' terminus of each
strand may have an overhang (i.e., cohesive end). Here,
the "blunt end" refers to a configuration in which, in
the terminal region of double-stranded RNA, the terminal
region of the sense strand and the corresponding terminal
region of the antisense strand are paired up without
forming a stretch of single strand. Further, the
"overhang," also called a dangling end, refers to a
configuration in which double-stranded RNA fails to form
a double strand in the terminal region of the gense
strand or the corresponding terminal region of the
antisense strand due to the missing of a pailring base,
generating a stretch of single strand (cohesive end).

As to the number of bases in the cohesive end
portion, it consists of 1 to 10 nucleotides, preferably 1

to 4 nucleotides, and more preferably 1 to 2 nucleotides.



22 ACUUGCAGUGUGUUAUCCCUG 23 (1) 1557-- 1577 CACUGUAGVACAUCAAQO 24
UUGAUGUCCACUUGCAGUGUG 25 (s) 1557- 1579 CACACUGCAAGUGGACAUCAACG 54
CGUUGAUGUCCACUUGCAGUGUG 55 (n) 1608 -- 1628 CCACCAUUCAUGGCAUGAACC 26
UUCAUGCCAUGAAUGGUGGCC 27 (n)  1700- 1720 GCCCUGGACACCAACUAUUGC 28
AAUAGUUGGUGUCCAGGGCUC 29 12

It should be noted that there is no association in the
length of the cohesive end between the two strands, and
the two strands may each have a different length. The
nucleotide in the cohesive end portion may be either RNA
or DN&, and although it is preferably a base
complementary to the target TGF-f1 mRNA, it may be a non-
complementary base as long as the siRNA of the present
invention retains the aforementioned RNA interference
ability.

[0017]

The siRNA of the present invention may be one
double-stranded RNA composed of two separate strands.
Besides that, it may also be a single strand RNA forming
a double-stranded RNA through formation of a stem-loop
structure. That i1s, the siRNA of the present invention
also includes RNA forming a loop composed of 2 to 4
nucleotides at the 5' terminus of the sense strand and
the 3' terminus of the antisense strand and RNA forming a
loop composed of 2 to 4 nucleotides at the 3' terminus of
the sense strand and the 5' terminus of the antisense
strand. Further, it also includes RNA forming lcops
composed of 2 to 4 nucleotides at the 5' terminus of the
sense strand and the 3' terminus of the antisense strand
as well as the 3' terminus of the sense strand and the 5
terminus of the antisense strand.

[o018]



(o) 1706"-1726 GACACCAACUAUUGCUUCAGC 30 UGAAGCAAUAGUUGEUGUCCA 31 (p)
1778- 1798 GACCUCGGCUGGAAGUGGAUC 32 UCCACUUCCAGCCGAGEUCCU 33 (q)
1806- - 1826 CCAAGGGCUACCAUGCCAACU 34 UUGGCAUGGEUAGCCCUUGGEEC 35 Cr)
1887- 1907 CCCUGUACAACCAGCAUAACC 36 UUAUGCUGGUUGUACAGGEECC 37 [ 0031]

Al so, preferred exanples of the chinmerit siRNA include one in which 1
to 8 nucleotides fromthe 3

The siRNA of the presgent invention and the target
sequence are preferably identical; however, they may be
substantially identical, i.e., have homolcgous seguences,
as long as the siRNA can induce the aforementioned RNA
interference. Specifically, as long as the segquence of
the antisense strand of the siRNA of the present
invention hybridizes with the target sequence, one or
several (for example, two, three, and four) mismatches
may be present. That is, the siRNA of the present
invention includes siRNA having a sequence modified with
the substitution, addition, or deletion of one or several
bases relative to the target seguence and capable of
inducing RNA interference, or siRNA having 85% or more,
preferably 90% or more, preferably 95% or more, and more
preferably 98% or more sequence identity to the target
sequence and capable of inducing RNA interference.

It is to be noted that the hybridization conditions
used herein refers to, when using the siRNA of the
present invention as a pharmaceutical by administering it
to the living body, the conditions in the living body,
and when using the siRNA of the present invention as a
reagent in vitro, moderately or highly stringent
conditions. Examples of such conditions include
hybridization conditions of 400 mM NaCl, 40 mM PIPES, pH
6.4, 1 mM EDTA, and a hybridization time of 12 to 160
hours at 50°C to 70°C. These conditions are well known to

those skilled in the art and described by Sambrook et al.



22 termnus of the sense strand and 1 to 6 nucl eotides fromthe 5
term nus of the antisense strand are consecutively converted into DNA
in an arbitrary nunber. Exanples of the preferred chineric si RNA
obt ai ned using the aforenmentioned siRNA (1) are as follows. [0032]

[ Tabl e 2] si RNA No. Sense(5'-43) ' ) SEOID NO Ant i -sense(5' -4 3,)
SEQ I D NO (1-C8a) CACUGCAAGUGGAcat caacg 38 tt gat gUCCACUUGCAGUGUG 39
(1-07) CACUGCAAGUGGACat caacg 40 tt gat GUCCACUUGCAGUGUG 41 (1-06)
CACUGCAAGUGGACAL caacl . 42 tt gaUGUCCACUUGCAGUGUG

{Molecular Cloning: A Laboratory Manual second edition,
Cold Spring Harbor Laboratory Press, New York, USA, 1989).
Also, the sequence identity may be calculated by
Lipman-Pearson method (Science, 227, 1435, (1985)}, etc.,

and for example, it is calculated by using Search
homology program of genetic information processing
software Genetyx-Win {(Ver.5.1.1; Software Development Co.,
Ltd.) with setting Unit size to compare (ktup) at 2.

[0019]

Also, the siRNA of the present invention includes
giRNA in which the nucleotides of either the sense strand
or the antisense strand are entirely converted into DNA
(hybrid siRNA) and siRNA in which the nuclectides of the
sense and/or antisense strand are partially converted
into DNA (chimeric siRNA), as long as the siRNA can
induce the aforementioned RNA interference.

Herein, conversion of RNA nucleotide into DNA means
conversion of AMP into daMP, GMP into 4dGMP, CMP into 4dCMP,
and UMP into dTMP.

As the hybrid siRNA, one in which the nucleotides of
the sense strand are converted into DNA is preferable.
Examples of the chimeric siRNA include one in which the
nucleotides in the downstream side (i.e., the 3' terminal
side of the sense strand and the 5' terminal side of the
antisense strand) are partially converted into DNA.
Specific examples thereof include one in which the

nuclecotides in the 3' terminal side of the sense strand



43 (1-CS) CACUGCAAGUGGACAUcaacy 44 tt gAUGUCCACUUGCAGUGUG 45 (I - C4a)
CACUGCAAGUGGACAUCaacg 46 tt GAUGUCCACUUGCAGUGUG 47 (1 - 03)
CACUGCAAGUGGACAUCAacg 48 t UGAUGUCCACUUGCAGUGUG 49 (1 - C2)
CACUGCAAGUGGACAUCAACG 50 UUGAUGUCCACUUGCAGUGUG 25 (1 - C1)
CACUGCAAGUGGACAUCAA2g 51 UUGAUGUCCACUUGCAGUGUG 25 (| - C4b)

and the 5' terminal side of the antisense strand are both
converted into DNA and cone in which the nucleotides of
either the 3' terminal side of the sense strand or the 5°'
terminal side of the antisense strand are converted into
DNA. Also, the length of the nuclecotide to be converted
is preferably any length up to be equivalent to 1/2 of
the RNA molecule or shorter, for example, 1 to 13
nucleotides, preferably 1 to 10 nucleotides from the
terminus. From the viewpoints of the RNA interference
effect, and the stability, safe;y, etc. of the RNA
molecule, examples of favorable chimeric siRNA include
one in which the two strands each have a nucleotide
length of 19 to 23, and 1 to 10, preferably 1 to 8, and
more preferably 1 to 6 nuclecotides excluding an overhang
nucleotide (s} from the 3' terminus of the sense strand
and 1 to 10, preferably 1 to 8, and more preferably 1 to
6 nucleotides from the 5' terminus of the antisense
strand are consecutively converted into DNA in an
arbitrary number (see [Table 2] to be shown below}. Also,
in this case, it is more preferable that the numbers of
DNA converted in the sense strand {excluding a overhang
nucleotide(s)} and the antisense strand be the same.
[0020]

Also, the siRNA of the present invention may be one
in which the nucleotide {(i.e., ribonucleotide and
deoxyribonucleotide) is a nucleotide analog having

chemically modified sugar, base, and/or phosphate, as



CACUGCAAGUGGACAUCaacg 46 UUGAUGUCCACUUGCAGUG g 56 In the table,

capital letters, small letters, and underlines indicate RNA, DNA, and
over hang positions, respectively. [0033] Al t hough no particul ar
limtation is inposed on the producti met hod of the si RNA of the

present invention, it can be synthesizZed by a known production

met hod, for exanple, in vitro chem cal synthesis and transcriptiona
synt hesi s using pronoters and RNA pol yner ases. Chem ca
synthesi s can be perfornmed by a nucleic acid synthesizer, using an
amidite resitAMEoAEaFhf nF Mt @ 1agidemble cuf esemsiiicmesdr 8¥fhe
constituent el epent of si S the raw material,. 23 .
Transcr i pt 1 SRSFEORTHES: s SCANPHE® vk O hat ot si 2Fa o9 AREMDE on,
whi ch enabl i f | @- _ Ve d 11T irpin
T R e e e e A R
can effectivekyaindi bfdr tdempde, Pk -p¥ppeasi@nidinduman al veol ar
epitheliumderived cells at the nRNA | evel, and further, exhibit an
i mprovi ng epkepynphcyhidinmptsometbf ]l put diae y F-inwtdgilaridithe Sungs
of a nmouse nodel of pulnonary fibrosis wthout inducing the
interferon rl@agtion PERPYMYIidacdefphatparetiing 5 halpuaaplies,
Accordingly, the si of the .present invention and an expressi on
vector capaBf'g@ Bf™e %ﬁﬁqﬁjdﬁﬁg i RNROF ht 5oibj WS 18GnPHPSPE!MRE W th

t he vector I L eceul | for admnistration to a
human or angﬁg?gég%%rH%%%3?¥@§ﬁggogp%§§$+%#§h°§§%%VficaIIy, a

phar maceut i gahz&Rhcide: idhi Bickd @Rarb1ther T8 Fl - QRIS <8XRY €S§heNe- @
pharmaceutical for preventing or treating a disease attributable to
over expr esshnd BfallgFtdlledsunlrlastlidbr 0868, etwmigaley,, N&-preventi ve or

t herapeutic agent for fibrosis. Here, there is a variety of

di seases t haethebademesins)il formation in the lungs, such as
interstitial pneunonia, cystic fibrosis, chronic obstructjve

pul nonary di seade FRCOSBRTPAESt BE 1 €D FitI5AF Idies £Fes 89 sHAWH I ( ARDS) ,

inflammatory L u i sease,. pyl nonary infection, radiation.
pneunnnitis%og%ggggﬁ%ﬁ¥gﬁlfﬁggggtFt?alpéiﬁF%ﬁﬁﬂﬁﬁ%%Fawogﬁ 1E%!Iagen

di sease-assggiated {:PLA:34 bi-abuPBRUPRAI A HINENRI1 RTRRI LAY 9pat hi c
interstitial pneunonias (lips) of unidentified cause, 1diopathic

pul nonary fhbresicr (|PF)a imlpaehi eubar | yupraf enall exads ¥He on

clini copat hol ogi ¢ disease, |I1Ps include idiopathic pulnonary fibrosis
(1 PF), non-d$pker¢im, iMtmmpsteisenak pneabinl a AINSIIR).,, orypibgenlc
organi zi ng pneunoni a (COP/ BOOP), acute interstitial Eneunnnia (AP,
desquamat i VETPHR RXEIRT dl tonéumBRPAR (TR EYS) r el tlcorjke, a 5'-
bronchiolit]js-associated.interstitial.pneunonia (RB-1.LD), |ynphocytic
interstitia#eﬁ %Eéﬁ;ﬁ Oﬁﬂﬂﬂ5y,a§ﬁ8 PRRLPF I & ° '&eFWlEB ition, there

are reports T -%ﬁﬁmﬂ%@ S r,:l ti.eul ar .
adenocarcingéga#%3§§}o an ﬁg%gs?§§?§§zwb q%gﬁﬁlgﬁgc en#%ggﬁﬂ3l

355: 309- 314on g6 12 MMcpBhoBpRbePIR€8d 204 Gaonbt A bphospibrdlat &d.
overexpressed at sites of normal tissue injury after cancer therapy
and the nornmal tHxsswédeisnpéir yhe amudie=qirigicenined oby hhat get a4 ngod il eBGF- P
pat hway (The oncol ogi st 2010; 15: 350-359), etc. Accordingly, the

si RNA of thehpseitetir inpledtsi oncahd whielx pr adsisphogstesr gcapmbl e of
expressing the si RNA jn subjects adm njstered with the vector are
useful as alPHAHAGHHTEHE FIPOPREVEALIIRF ofS tv59ABCRE B¥nker, in
particul ar lung .cancer.. [ 0035 When using the si RNA of the

pr esent inv%% %?ﬁé%kf%ftﬁ%gfﬁﬁ eutical, although it can be used as it
is, it my ahgppe allowed to forma conplex with highly branched 25

Also, aside from the aforementioned nucleotide

analogs, the siRNA of the present invention may have a



cyclic dextrin or cycl oanyl ose. Here, highly branched cyclic dextrin
refers to glucan with a degree of polynerization of 50 to 5000 havi ng
an i nner branched cyclic structure noiety and an outer branched
structure noiety, being produced by allow ng branching enzynes to act
on anyl opectin. Here, the inner branch&d cyclic structure noiety
refers to a cyclic structure noiety fornmed by an a-1, 4-gl ucosi de bond
and an a-1, 6-gl ucoside bond, and the outer branched structure noiety
refers to a non-cyclic structure noiety bound to the inner branched
cyclic strugpeeermdi shyst ixar @3 elinpeebesl efoBsod BNS €6 hbe

hi ghly branched cyclic dextrin include one in which the degree of

pol yneri zat ileasof ohéaeof nintex fhinanc hed s¢ychi sust¢wctida=e frometreob 't he
af orementioned glucan is 10 to 100, one in which the degree of

pol ymer i zat iE6AMHRUE heX oiher3 bri@ieHayss P ubhar eemes atbyragid t(fe
aforenentionedwglucan is 40 or higher, and one in which an ave%ggg

degree of p&Fy PFEat?bnt%lf‘f‘Jé'ﬁJ@n. mi AchAFRTRTL tl?Fesedfod:r ENEATi 8
out er branctﬁﬁgn.srtfmgc{é'ﬁﬁ’iﬂ@%)letc%'ir'e%.tl.l% {:9 @Qadf“i&kem ghly pranched
y bl'e, and't

cyclic dextrin’is comercia avai : ose conmer ci'a
products camugksorhentised féﬁcﬁﬂ@%aﬂrﬁé@@&ﬁl@vfﬁﬁﬂfgferably bound to
in

Cycl oanyl ose is cyclic a-1, 4-gl ucan, ich glucose units are

| i nked by aataiiadt!|omkage, tlandiias aot bieeh digeidandly, tteepihst| ow
space within the helix structure. Although no particular limtation
is inposed on fherdegreslaftistsisy ferinzaheoh' ofeglivessefi the26ense

cycl oanyl ose used for the present invention, for exanple, it is 10 to
500, prefer&bF§R40 to 100, and nore preferably 22 to SO Cycl oanyl ose
can be prepared from gl.ucose _usi.ng, enz S..such as | onal t ase.

A S0, oyl any! G s ATRARE! S Sre At S el 3R AR T AR o
products ca 0 r .pre [ J

W)2009/6100§)r .%?Oo%g'?é&s%g&ﬁrtéﬁ?i’RhAﬁgﬁ?h@%%’sgajrﬁ (&L?%\%én on"can be
prepared ashavphglr MEeUd CalrFFRBI T R0Po USH NGudNe He fRBEBLY 4 to
pharmaceutically acceptable carriers or diluents by an ordinary

met hod. Thelpharazoeutacals c eapesiinbehkphygbeugiheanng 4 &ary40

adm ni stration route such as pul nonary adm ni strati on, nasal

adni ni strat i(BReLe¥aPLladhith S%-amoss, PFeterdPrIM Mfistl2dt icdmPoRNd
injection, and the m nistration be system c or_ local . The
Hosage f of nEOPME he® pHA TRt AP PO BRBOST ] oif r sy SP3¥nf £

sui tabl e for,us i n.adt, ni ' t a
auid, a SSpenerot AriaHIR A0 8T Brofth AL G 3ERLPE 2
capsule, a gQwﬁrha@iégflslt alded- rekeaseapiLPAral i, wreUpResktabyy an
aerosol, and a spray. [0037] For exanple, in nasal

adm ni strat eohe 1he @tbote dtgreedeentmisodl lssoly ethdup dRvappr bptoat e
sol vent (such as physiol ogical saline and al cohol) and the resulting
sol ution is4Pnjererirarladdd® dfopWrse Prefdralnosed twhdeebyarhen
active ingredient can pe delivered. 27 Alternatively, in pulnonary

admi ni strat P6A™S; faStoHh A Hils EFaEPoRaVIRR hctq AP | RGrEGFeRLYi ¢
sprayed with_an.aerosol_from ressurized ck ar. a _nehulizer i ng
an appropri g?eQ%f o%%]s‘? an ef(s))etfc 1§sgd?§hﬁéfo%£i)%ounora§r?en} a%efﬂong oF
trichlorof | yor gy hafeindlihh @ oLt naf h U opd hallk s LaAGN2digxb e, or
ot her appropriate gases, ereby the active ingredient Can be
conveni ent | yodel prefethbldhen tdsiing paeBSHT i Z@tk aelrnsQlkylthecdgsags
unit can be fixed by providing a valve so that a neasured amount is
del i vered. ERaviherl tdhet@Gclorederagigdent Zz@n rahso drefadabhystered as
a powder inhalant. [0038] In the case of injections, for
exanpl e, t hé2acEr¥RPR rifrdtfiieft POANCHBY DR PEt I HEUR §8VEPHoA For
par ent er al gﬁninis rat.ion tao b% gi ven b% a_bol.us injec or

| dve it

o
conti nuous FAf RFOHF(TER 2 it AgLE Bt éb&PaFE?ncarbon

atomg; and a polypropylene oxide group having 3 to 39



The pharnmaceutical conposition of the present invention can contain
the si RNA of the present invention in an anount of 0.001 to SO mass%
preferably 0.01 to 10 nass% and nore preferably 0.1 to 1 nass%
[ 0042] Al t hough the dose of the pharmaceutical comnposition of
the present invention is not particulat8y limted as long as the
effective anount is applied, for exanple, it is preferably 0.0001 to
100 ng, and nore preferably 0.002 to 1 ng per kg body weight. [0043]
For the pharmaceutical conposition of the present invention, in place
of the si RNApekrtheppyesend 41NVereOpre8BrEXDY €5 St O Meehogapabl e
of expressing the siRNA in a subject adm nistered with the vector can
al so be usedtohn.t e caRe intkefexpnesss fifeotectadr beamreherkabsyr uct ed
by, for exanple, inserting DNA capabl e of encoding the si RNA of the
present inverbpsAefingy kindigir dheset eupstibrerised for gene therapy
such as an adenoyirus vector, an adeno-associated virus vector (AAV),
or a lentiviP8¢2Vector. [ Exanpl es] [0044] Her ei nbel ow, the
present inventi i 14 be cri-hed. in re.detail .wth.reference to
Bcanpl es. | Honever 2SS @i T Sal CREoRERTE THE S dhe AbeRtTon | s
not |imi tedp&etghﬁ,se%gﬁ@m,e%min%Oa'é&armbﬁA,l RO dUGHd10M: O SRINA,
The si RNA nol ecul es targeting the TG--f31 gene as shown in Table 3
bel ow were deshgeed, atshehicdd SivddYAcRL HgenuUTLHE ahdde-uiaS: eherheal |y
synt hesi zed. The resulting oligonucleotides were purified by HPLC
bef ore use. of@end5f ald rfatgaai’d] meterRhlbs Nochdbegimrali,t debdsemers,
positions Sense (5 -,3") SEQ ID NO Anti-sense (5'->3") SEQ

lipid, and pdlymer materials. Through addition of these

functional molecules, the siRNA of the present invention
can attain excellent RNA interference effect and
beneficial effect attributed to the functicnal molecules.
[0023]

Examples of the aforementioned sugar include
monosaccharides such as glucose, galactose, glucosamine,
and galactosamine, and oligosaccharides or
polysaccharides formed by an arbitrary combination of
these monosaccharides.

[0024]

As the aforementioned protein, proteins present
ingide the living body, proteins having pharmacological
actions, proteins having molecular recognition actions,
and the like can be used, and examples of these proteins
include importin-P protein, avidin, and antibodies.

foo2s}



ID NO (a) 1285~1305 CCGAGAAGCGGUACCUGAACC 2 UUCAGGUACCGCUUCUCGGAG 3
(b) 1298-1318 CCUGAACCCGUGUUGCUCUCC 4 AGAGCAACACGGGUUCAGGEUA 5 (0)
1398~1418 CCUGGCGAUACCUCAGCAACC 6 UUGCUGAGGUAUCGCCAGGAA 7 (d)

1434- 1454 GCGACUCGCCAGAGUGGEUUAU 8 AACQﬁgUCUGECEAGUCGCUG 9 (e)

Specific examples of the aforementioned DNA include
DNA of 5 to 50 bases in length, preferably 5 to 25 bases
in length.

[0026]

Examples of the aforementioned peptide include octa-
arginine peptide R8, a nuclear localization signal
peptide sequence (such as HIV-1 Tat and SV40T antigen), a
nuclear export signal peptide (such as HIV-1 Rev and
MAPKK), and a membrane fusion peptide. Examples of the
aforementioned modified nucleotide include one having a
modified phosphate skeleton such as phosphorothiocate or
boranophosphate DNA/RNA; a 2'-modified nucleotide such as
2'-0OMe modified RNA and 2'-F meodified RNA; a modified
nucleotide in which the sugar molecules are cross-linked
such as LNA (i.e., Locked Nucleic Acid) and ENA {(i.e.,
2'-0,4'-C-ethylene-bridged nucleic acids); and a modified
nucleotide having a different basic skeleton such as PNA
{(i.e., peptide nucleic acid) and morpholino-nucleotide
(see WO2008/140126 and W02009/123185).

[0027]

Examples of the aforementioned low molecular weight
organic and inoxganic materials include fluorescent
materials such as Cy3 and Cy5; biotin; quantum dot; and
fine gold particles. Examples of the aforementioned
dendrimers include poly(amidoamine) dendrimer. Examples
of the aforementioned lipid include, in addition to

linoleic acid, 1,2-dicleoyl-sn-~glycero-3-



1435~1455
1436~1456
1438~1458
1440- 1460
1441- 1461

CGACUCGCCAGAGUGGUUAUC 19 UAACCACUCUGGCGAGUCCGCU 11 (N
GACUCGCCAGAGUGGUUAUCU 12 AUAACCACUCUGGCGAGUCCC 13 (Q9)
CUCGCCAGAGUGGUUAUCUUU 14 AGAUAACCACUCUGGCGAGUC 15 (h)
CGCCAGAGUGBUUAUCUUUUG 16 AAAGAUAACCACUCUGGCGAG 17 (1)
GCCAGAGUGGUUAUCUUUUGA 18 20

phosphoethanolamine (DOPE}, etc., double-stranded lipid
having two hydrophobic groups as described in
W02009/123185. Examples of the aforementioned polymex
materials include polyethylene glycol and
polyethyleneimine.

[0028]

Here, the group having a functional molecule may be
the functional molecule residue per se, or a functicnal
molecule residue to which one of the functional groups of
a bifunctional linker is bound. That is, in the former
cage, the functional molecule is directly bound to a
certain part of the aforementioned zense strand RNaA, and
in the latter case, the functional molecule is bound to a
certailn part of the aforementioned sense strand RNA via a
bifunctional linker. Herein, no particular limitation is
imposed on the bifunctional linker as long as it is a
linker having two functional groups, and for example, N-
gsuccinimidyl 3-(2-pyridyldithio) propionate, N-4-
maleimidobutyric acid, S-(2-pyridyldithio) cysteamine,
icdoacetoxysuccinimide, N-{4-
maleimideobutyryloxy) succinimide, N-[5-{3'-
maleimidopropylamido) -1-carboxypentyl] iminodiacetic acid,
N- (5-aminopentyl) -iminodiacetic acid, and the like can be
used.

Although no particular limitation 1s imposed on the
binding site on the aforementioned sense strand RNA for a

substituent, a functional molecule, or a linker



AAAAGAUAACCACUCUGGCGA 19 0) 1443- 1463 CAGAGUGGUUAUCUUUUGAUG 20
UCAAAAGAUAACCACUCUGGC 21 (k) 1548~1568 GGGAUAACACACUGCAAGUGG 22
ACUUGCAGUGUGUUAUCCCUG 23 (1) 1557~1577 CACUGCAAGUGGACAUCAACG 24
UUGAUGUCCACUUGCAGUGUG 26 (e) 1557~1579 CACACUGCAAGUGGACAUCAACG 54
CGUUGAUGUCCACUUGCAGUGUG 55 ( m) 21

connecting the substituent or functional molecule, they
are preferably bound in such a way that they substitute a
hydrogen atom constituting a hydroxyl group in the
phosphate moiety of a certain nucleotide in the sense
strand RNA.
[0029]

The siRNA of the present invention is specifically

exemplified by double-stranded RNA containing the sense

sequences and the antisense sequences of (a) to {s) below.

Also, preferred examples of the chimeric siRNA

include one in which 1 to 8 nucleotides fxrom the 3

[0030]
[Table 1]

SIS:A b;aerif;:iiis Sense (5—37) SZOOID Anti-sense (5'—3") SENQOID
{a) 1285~1305 GOGAGAAGCGGUACCUGAACC 2 UUCAGGUACCGCUUCUCGGAG 3
{b) 1298~1318 CCUGAACCCRUGUUGCUGUCE 4 AGAGCAACAGGGGUUCAGGUA 5
(c) 1398~1418 CCUGGCGAUACCUCAGCAACC 6 UUGCUGAGGUAUCGCCAGGAA 7
(d) 1434~1454 GCGACUCGCCAGAGUGGUUAU 8 AACCACUCUGGCGAGUCGCUG 9
(e) 1435~1455 CGACUCGCCAGAGUGGUUAUG 10 UAACCACUCUGGCGAGUGGCU 11
(f) 1436~1456 GACUCGCCAGAGUGGUUAUCY 12 AUAACCACUCUGGCGAGUCGE 13
(g) 1438~1458 CUCGCCAGAGUGGUUAUCHUU 14 AGAUAACCACUCUGGCGAGUG 15
{(h} 1440~1460 CGCCAGAGUGGUUAUGUUUUG 16 AAAGAUAAGCACUCUGGGGAG 17
W 1441 ~1461 GCCAGAGUGGUUAUCUULUGA 18 AAAAGAUAACCACUCUGGCGA 19
() 1443~1463 GAGAGUGGUUAUCUULUGAUG 20 UCAAAAGAUAACCACUCUGGC 21
(k) 1548~ 1568 GGGAUAACACACUGCAAGUGG 22 ACUUGCAGUGUGUUALGCCUG 23
() 1557~1577 CACUGCAAGUGGAGAUGAACG 24 UUGAUGUCCACUUGCAGUGUG 25
{s) 1557~1579 CACACUGCAAGUGGAGAUGAACG 54 CGUUGAUGUCCACUUGCAGUGUG 55
(m) 1608~1628 CCACCAUUCAUGGCAUGAACC 26 UUCAUGCCAUGAAUGGUGGCC 27
(n) 1700~1720 GOGCUGGAGAGCAAGUALILGC 28 AAUAGUUGGUGUCCAGGGCUG 29
{a) 1706~1726 GAGACGAAGUAUUGCUUGAGC 30 UGAAGCAAUAGUUGGUGUCCA 31
(p) 1778~1798 GACCUGGGCUGGAAGUGGAUG 32 UCCACUUCCAGCCGAGGUCCU 33
)] 1806~1826 CCAAGGGCUACCAUGCCAACU 34 UUGGCAUGGUAGGCCUUGGGC 35
{r 1887 ~1907 CCCUGUAGAACCAGCAUAACC 36 UUAUGGUGGUUGUACGAGGGCC 37

[0031]




1608- 1628 CCACCAUUCAUGGCAUGAACC 26 UUCAUGCCAUGAAUGEUGECC 27 (n)
1700~1720 GCCCUGGACACCAACUAUUGC 28 AAUAGUUGGEUGUCCAGGECUC 29 (0)
1706~1726 GACACCAACUAUUGCUUCAGC 30 UGAAGCAAUAGUUGEUGUCCA 31 (p)
1778~1798 GACCUCGGCUGGAAGUGGAUC 32 UCQﬁ?UUCCAGCCGAGGUCCU 33 (a)

1806~1826 CCAAGGGCUACCAUGCCAACU 34

terminus of the sense strand and 1 to é nucleotides from

the 5

converted into DNA in an arbitrary number.

the preferred chimeric giRNA obtained using the

aforementioned siRNA (1)

are as follows.

terminus of the antisense strand are consecutively

Examples of

[0032]

[Table 2]

siRNA No. Sense (5 — 3') SEEOID Anti-sense (5" — 37) Siﬁ;D
{1-C8a) CACUGCAAGUGGAcatcaacg 38 ttgatgUCCACUUGCAGUGUG 39
(1-C7) CACUGCAAGUGGACatcaacg 40 ttgatGUCCACUUGCAGUGLG 41
{1-C6) GAGUGCAAGUGGACAtcaacg 42 ttgalGUCCACUUGCAGUGUG 43
{1-C5) CACUGCAAGUGGACAUcaace 44 ttgAUGUCCACUUGCAGUGUG 45
(1-C4a) CACUGCAAGUGGACAUCaagg 46 ttGAUGUCCACUUGCAGUGUG 47
(1-C3) CACUGCAAGUGGACAUCAacg 48 tUGAUGUCCACUUGCAGUGUG 49
(1-C2) CACUGCAAGUGGACAUCAAce 50 UUGAUGUCCACUUGCAGUGUG 25
(1-C1) CACUGCAAGUGGACAUCAACE 51 UUGAUGUCCACUUGCAGUGUG 25
(1-C4b) CACUGCAAGUGGACAUCaacg 46 UUGAUGUCCACUUGCAGUGtLg 56

In the tabkle,

underlines indicate RNA, DNA,

respectively.

[0033]

capital letterxs,

and overhang positions,

small letters, and

Although no particular limitation is imposed on the

production method of the siRNA of the present invention,

it can be synthesized by a known production method, for

example,

synthesis using promoters and RNA polymerases.

Chemical synthesis can be performed by a nucleic

acid synthesizer, using an amidite resin containing

nucleic acid molecules,

of SiRNA,

as the raw material.

in vitro chemical synthesis and transcriptional

which are the constituent element




UUGGCAUGGUAGCCCUUGGEEC 35 (r) 1887~1907 CCCUGUACAACCAGCAUAACC 36
UUAUGCUGGUUGUACAGGGCC 37 [ 0046] Exanple 2 Evaluation of inhibitory
effect on TG~ 131 expression (in vitro) (1) Cell Human al veol ar
epi theliumderived A549 cells (DS Pharma Bi omedi cal Co., Ltd.) were
used. [0047] (2) Culture conditions 23 Using Dul becco's nodified
Eagl e's Medium (D-MEM containing 10% fetal bovine serum (with 100
unit/nmL penicillin and 100 gg/nL streptonycin), 1 x 105 cells 32
were seeded in a 12-well plate. After culturing under the conditions

of 37C and 5% CCRroveiihlonaliheyABASs €&l dsn Wy ©A43%raenf bgenﬁ, and
the nediumwas replaced with a serumfree nmedium [0048] (3)

Pre-treat nertitandtthesadiptican anmivit eabbieRNAynthesisADLSidENALe -

ol i gonucl eoti des shown in Table 3 above were used, and when the cells
reached 40%s¢oanfgdntéd khe winmjaeudkréospide’Nier e i ntroduced into the
aforenentioned_cel |l s using Lipofectam ne 2000 (I nvitrogen).

Speci fical I y2934 gL of Li pof ectani ne 2000 was added to 98 gL of

OPTI - MEM (I nvi tragen). Rer I and_the resul ting. mxture was
i ncubat ed at roo{r)rng(? egr%preg@ato\éfghlbo?r?ls\e/%t Ut s sé:glhl i 8%%%1.18‘1 A [0

99.375 . LL gfffgfﬂ{r%w il‘%li % Elheofm@,r_rﬁlze % RNA Si%lt %g‘hgg was added
(solution B). Solutions an wer e xe nd 1 ncubat ed at room
t enper at ur e afl.oec28r el iesL 1 AR iveaubal L onat e ARNN Xlewee , Wasd
added to each well of the 12-well plate. The si RNA was added so that
the final cdnceheratéonivgs a0 Lmpvovifg40Ff¢d) Rosthe rmgapens ¢fF)
Cyt oki ne treat nent i o
pulmonary fibrosis in the lungs of a mouse model of
pulmonary fibrosis without inducing the interferon
reaction, as will be demonstrated later in Examples.

Accordingly, the siRNA of the present invention and
an expression vector capable of expressing the siRNA in
subjects administered with the vector are useful as a
pharmaceutical for administration to a human or animal
(pharmaceutical composition). Specifically, a
pharmaceutical for the inhibition of the TGF-Pl gene
expression, a pharmaceutical for preventing or treating a
disease attributable to overexpression of TGF-Pl such as
fibrosis, namely, a preventive or therapeutic agent for
fibrosis.

Here, there is a variety of diseases that lead to
fibril formation in the lungs, such as interstitial
pneumonia, cystic fibrosis, chronic obstructive pulmonary
disease (COPD), acute respiratory distress syndrome

(ARDS}, inflammatory lung disease, pulmonary infection,

radiation pneumonitis, drug-induced interstitial



Si x hours after addition of the m xed solution of siRNA and

Li pof ectam ne, the medi um was replaced with DMVEM nedi um cont ai ni ng
0. 1% bovi ne serum al bum n (BSA) and cytokine (1 ng/nL IL-Ip and 1
ng/ m. TNF-a), followed by 33 culturi n;94for 12 hours. After
culturing, the culture supernatants were sanpled. [0050] (ii)
Extraction of total cellular RNA For extraction of total
cellular RNA, an automated nucleic acid extraction apparatus

Qui ckGene-810 (Fujifilm Corporation) and Qui ckGene RNA cultured cell
kit S (Fuji PreHnedtpordtd oidllagec FiRgsdsanaexetintak Jtemsgitial
Qui ckGene-810, were used. The cells were hed. with 1.Q of PBS,
Co whi ch 0, BPRETGRL JETeYS SMOSRLEPGRPRAG: QAL T afrlact ¢ he

total cellu ;L Af ddjd i - he {.ysi | ution
(LRC, ner ca%li:al %uet a%%lEﬁfa%gaﬁéegglgdgg‘égage%cﬁ%é’1;}5&\/\%%&%&%%e, t he
plate was spullmeHasP RiseesAWIIakes battityBal PP RFeriR8eSOIAd i ON
was m xed well by pipetting five to six tines, and then transferred
to an Eppendaef clibicogalidiedBppeidentet ubeps 426-1gldeofi cabanal cwas
added, and the resulting m xture was stirred on a vortex m xer for 15
seconds andpuhBanprycebeeebism (QFFekGepa-8Reci D iiny-gssdédsilng in
Qui ckGene-810, DNase f%RNase-free DNase, Pronega Corporation) was
added. The BRRPIERIDf NHEP ot HYPRAASEAGSCEXRP A RISMEO8E8red in a
refrigerator - until._ the.subsequent processing..,0051] (iii)
SO RS arten B ERRALER REFRERR s

Conversi on 0 ¢C oncentrations
(gg/m) in yheqgsarPt &5 ofnddiadiotah ﬁ&ﬁ{@cmfb)f,f %@sbﬁ%aw&%urz 28

cells were 34 calculated fromthe absorption value neasured a

nm (contr ol brdkchid £t s - Based serdt hat¥abuesid hym<hicaiinedret hen) ,
solution of each sanple was placed in a 96-well plate in such an
anount t hat lyhpheeptit oftcRNA iwds l0ptedingnidol(ldach weld thdi $tkél ed
wat er was added to bring the total volume to 12 gL, and further, 2 gL
of gDNA W peout MBufader tilgal ubBere na¥her<patiits Téet ReFePsepromotes

Transcription Kit (Q ACGEN). was _added. After mxing with a vortex, the
sl o5 ver SAPREHDA b AL Fof U AP BC I CRUA=200: BiSat 4C
To these sa - Rl oo Of Nisls Lt Transgki,pt gL
of Quanti scfrqlg%fg&i?arng%f ngeéra', C?r% %Il%ig?lb'gf (ER@# risﬁnéeﬁr'jl\%;l@x%?%él gggﬁe?n t he
Quanti Tect ReN&hses THanInliRlis a1l t 7( QAENTepe added, fol l owed by
m xi ng and i ncubation at 42C for 15 m nut es’ Subsequently, the

sanpl es wer evaeatexkstedD5E fsditeshpéennirmal esidsud daguiryatéter

Quantiscript Reverse Transcriptase, and then cooled at 4C The
sol ution tho3npeepdtTthRy 28d tas pAgMRLL ebsIPNAINEYacan ba sol ution)

was diluted 5-fold with a TB huffer and served _as a cDNA solution for
PCR t ar get | REEYRRE ¥R gett aFeré ingcEhp1TOF -P1 patiwey (The anepledist

CcDNA preparation sol utdQl s dilut -f.0l d_wi a_Ik.bu and
served as agélgﬁm 2581 ﬁfliogﬁs r gg?&'tg?cg%%c%%ggXPD&{Pemﬁ%@zgm%agsq{sheﬁ ected
as an interpabs&ef efBAGR j@eNand! Enseﬁﬁblfgs@ﬁarﬂm&rhébpéﬁléngfl uted
CcDNA preparation solution of a control sanple (i.e., non-siR

adm ni str at egpyeswminglidig edrka, ih0syubi8bts lrinianer:d0Qithl thav th a
TE buffer and served as a sanple to construct a calibration curve for
PCR t ar get i ngcT@F-Dde Usalandi a6, at hbaunaf¢é¢wit exh Ic DA prepanbingnor
solution of a control sanple was diluted 10-, 100-, 1000-, and
10000- f ol d WFEREHIEBRANer 12nB2EE1 FREASI YRS H/HNE 0 construct a
calibration E(%v for PCR targeting GAPDH. [0052] (5) Method for
measuring th e%(sgressi on level of TG--01 To 2.5 gL of a

TGF- 131-deri ved Dﬁwuggggugﬁe whiyeh ﬁ%#q%%é%ga%g@?&ﬂé%fas gL

of Quanti Fast SYBR G een PCR Mast er

Quanti Tect PrirmdcAasiannl( QeACEM:ghot t hemnbdardoaedsTEE- 04, gepen
human- deri ved GAPDH gene were added. To the solution, sterilize
algo be allowed to form a complex with highly branched



[ Table 4] siRNA Rate of inhibition of TG--8 1 nRNA expression (TG~ 8
1/ GAPDH) No. nMMean SDa 0.1 24.7 7.6 b 0.1 85 8.9 ¢ 0.151.8 12.3 d
0.1 58.56.4¢e0.1
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cyclic dextrin or cycloamylose. Here, highly branched
cyclic dextrin refers to glucan with a degree of
polymerization of 50 to 5000 having an inner branched
cyclic structure moiety and an ocuter branched structure
moiety, being produced by allowing branching enzymes to
act on amylopectin. Here, the inner branched cyclic
structure moiety refers to a cyclic structure moiety
formed by an o-1,4-glucoside bond and an «-1,6-glucoside
bond, and the outer branched structure moiety refers to a
non-cyclic structure moiety bound to the inner branched
cyclic structure molety. Examples of preferred
embodiments of the highly branched cyclic dextrin include
one in which the degree of polymerization of the inner
branched cyclic structure moiety of the aforementicned
glucan is 10 to 100, one in which the degree of
polymerization of the outer branched structure moiety of
the aforementioned glucan is 40 or higher, and one in
which an average degree of polymerization of each unit
chain of the aforementioned outer branched structure
moiety is 10 to 20. Also, highly branched cyclic dextrin
igs commerclally available, and those commercial products
can also be used for the present invention.

Cycloamylose ig cyclic o-1,4-glucan, in which
glucose units are linked by an ©-1,4 linkage, and has a
three-dimensional, deep hollow space within the helix
gtructure. Although no particular limitation is imposed

on the degree of pelymerization of glucose in



27.5 2.2 f 0.1 52.1
0.1 40.1 6.9

12.5 j

g 0.1 51.87.5h0.129.386 0.11i 31.5

4.1
k 0.1 22.2 6.6
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cycloamylose used for the present invention, for example,
it 1s 10 to 500, preferably 10 to 100, and more
preferably 22 to 50. Cycloamylose can be prepared from
glucose using enzymes such as amylomaltase. Also,
cycloamylose is commercially available, and those
commercial prdducts can also be used for the present
invention {(see W02009/61003).

[003€]

The siRNA of the present invention can be prepared
as a pharmaceutical composition using one or wmore
pharmaceutically acceptable carriers or diluents by an
ordinary method. The pharmaceutical compesition may be
given via any administration route such as pulmonary
administration, nasal administration, oral administration,
rectal administration, and injection, and the
administration may be systemic or local. The dosage form
of the pharmaceutical composition may be any form
guitable for use according to an administration route,
such as a ligquid, a suspension, an emulsion, a tablet, a
pill, a pellet, a capsule, a powder, a sustained-release
preparation, a suppository, an aerosol, and a gpray.
[0037]

For example, in nasal administration, the active
ingredient is dissolved in an appropriate soclvent (such
ag physiological saline and alcochol) and the resulting
golution is injected or added dropwise to the nose,

whereby the active ingredient can be delivered.
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Alternatively, in pulmonary administration or nasal
administration, the active ingredient is sprayed with an
aerosol from a pressurized pack or a nebulizer using an
appropriate propellant such as dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide, or other appropriate gaseg, whereby the active
ingredient can be conveniently delivered. When using
pressurized aerosol, the dosage unit can be fixed by
providing a valve so that a measured amount is delivered.
Further, the active ingredient can also be administered
as a powder inhalant.

[0038]

In the cage of injections, for example, the active
ingredient can be formulated as a scolution for parenteral
administration to be given by a bolus injection ox
continucus infusion (i.e., intravenous or intramuscular
administration), and it is preferably formulated as a
physiologically compatible buffer such as Hanks’ solution,
Ringer's solution, and physiological saline. This
solution may contain medicinal agents which are allowed
to be added such as suspending agents, stabilizers,
and/or dispersants. Alternatively, the active ingredient
can be prepared as a powder so that it is reconstructed
with an appropriate diluent such as sterilized water not
containing thermogenic substances before use. A&an

injection preparation can be provided as, for example, a

mO.1 71.6 10.4 n 0.1 39.7 4.7 o 0.1 11.

7



4.4 0.1 53.4 7.8 [0054] The si RNAs having si RNA nunbers of d,
p, r, f, ¢, g, 9, j, n, i, h, e a, k, 1, and o were found to have an
inhibition efficiency on the TGPl expression of 40% or hi gher even
at a concentration of 0.1 nM Particulggly, siRNAs having si RNA
nunbers of 1 and o exhibited an inhibition efficiency of 80% or

hi gher even at 0.1 nM 37 Further, these sequences exhibited
remarkabl e inhibitory effects also at 0.01 nM [0055] Exanple 3
Production of chinmeric si RNA Bas?d on the si RNA nunber (1),
chimeric si RmtnGPéea?eEO%@“et%@mPﬁ& FERY PP Pehel dOShGRREAARTED e
5 beIOM/mere %5 gned and each chimeric si RNA ol i gonucl eoti de was
chemcally syn hBSF 386 2 The resultlng ol i gonucl eot i des mere purified
by HPLC befq@g3g§e [ 0056] [Table 5] siRNA No. Sense(5'-. 3 ') SEQID
NO Anti-sense(5 -4 3') SEG ID NO (I-C8a) CACUGONMJXI%matcaaa 38

For oral administration, the therapeutic agent of
the present invention can be in the form of, for example,
a tablet, a granule, a powder, an emulsion, a capsule, a
syrup, an agueous or oily suspension, or an elixir. In
the case of a tablet or a pill, the composition can be
coated in order to delay dispersgion and absorption in the
gastrointestinal tract so that a long-lasting action is
obtained.

[C040]

Although no limitation is imposed on the
pharmaceutically acceptable carrier or diluent, examples
thereof include ligquids (such as water, oil,
physiological saline, an aqueous solution of dextrose,
and ethanecl) and solids (such as acacia gum, gelatin,
starch, glucose, lactose, sucrosge, tale, sodium stearate,
glycerol monostearate, keratin, colloidal silica, dried
skim milk, and glycercl). Also, the therapeutic agent of
the present invention may contain an appropriate agent
which is added to ordinary pharmaceutical compositions
such as an aid, an antiseptic, a stabilizer, a thickening
agent, a lubricant, a colorant, a wetting agent, an
emulsifiexr, and a pH buffer.

[0041]



t t gat gUCCACUUGCAGUGUG 39 (1-C]) CACUGCAAGUGGACat caaa 40
t t gat GUCCACUUGCAGUGUG 41 (1-06) CACUGCAAGUGGACAL caa. 0 42
t t gaUGUCCACUUGCAGUGUG 43 (1-05) CACUGCAAGUGGACAUcaaa 44
t t gJAUGUCCACUUGCAGUGUG 45 (| - C4a) CACUGCAAGUGGACAUCaau 46
t t GAUGUCCACUUGCAGUGUG 47 (1 -C3) CACUGDAAGUGGACAUCAaa 48
t UGAUGUCCACUUGCAGUGUG 49

The pharmaceutical composition of the present
invention can contain the siRNA of the present invention
in an amount of 0.001 to 50 mass%, preferably ¢.01 to 10
mass%, and more preferably ¢.1 to 1 mass%.

[0042]

Although the deose of the pharmaceutical compogition
of the present invention is not particularly limited as
long as the effective amount is applied, for example, it
is preferably 0.0001 to 100 mg, and more preferably 0.002
to 1 mg per kg body weight.

[0043]

For the pharmaceutical composition of the present
invention, in place of the giRNA of the present invention,
an expression vector capable of expressing the siRNA in a
subject administered with the vector can also be used.

In this case, the expression vector can be
constructed by, for example, inserting DNA capable of
encoding the siRNA of the present invention into an
appropriate vector used for gene therapy such as an
adenovirus vector, an adeno-associated virus vector (AAV),
or a lentivirus vector.

[Examples]
[0044]

Hereinbelow, the present invention will be described
in more detail with reference to Examples. However, the
technical scope of the present invention is not limited

to these Examples.



(1-02) CACUGCAAGUGGACAUCAA2 50 UUGAUGUCCACUUGCAGUGUG 25 (I - Cl)
CACUGCAAGUGGACAUCAAgg 51 UUGAUGUCCACUUGCAGUGUG 25 (| - C4b)
CACUGCAAGUGGACAUCaag 46 UUGAUGUCCACUUGCAGUG A 56 In the tabl e,

capital letters, small letters, and underlines indicate RNA, DNA, and
over hang positions, respectively. [005%) Exanple 4 Eval uation of
inhibitory effect on TG--P1 expression Using the

ol i gonucl eoti des shown in Table 5 (concentration: 10 nMor 0.1 nM,
the inhibitory effect 38 on the TG--01 expression was eval uated by a
simlar nmethod to that in Exanple 2. The results are shown in FIG 2
and Table 6. [0058] [Table 6] si RNA Rate of inhibition of TG--$ 1

Example 1 Production of siRNA

The giRNA molecules targeting the TGF-f1 gene as
shown in Table 3 below were designed and each giRNA
oligonucleotide was chemically synthesized. The
regulting oligonuclectides were purified by HPLC before
use.

[0045]



nMRNA expression (TG-/ 31/ GAPDH) No.
56.6 13.2 1-C7 10 37.5 5.1 1-C6

31

nM Mean SD 1 10 34.
10 38.8 0.5 1-05 10 35.

= ©
o R

Example 2 Evaluation of inhibitory effect on TGF-§1

expression (in wvitro)

(1) Cell

Human alveolar epithelium-derived AS549 cells (DS

Pharma Biomedical Co.,

[0047]

Ltd.)

(2) Culture conditions

were used.

Using Dulbecco's modified Eagle's Medium (D-MEM)

containing 10% fetal bovine serum (with 100 unit/mL

penicillin and 100 ug/mL streptomycin),

1 X 10° cells

[Table 3]
. SE SE
SIRNA | Target site Sense (5'—3") D NQO Anti-sense (5'—3) lDQ
No. base positions NO
(a) 1285~1305 CCGAGAAGCGGUACCUGAACC 2 UUCAGGUACCGCUUGUCGGAG 3
(b) 1298~1318 GCUGAACCCGUGUUGCUCUCE 4 AGAGCAACACGGGUUCAGGUA 5
(¢) 1398~1418 GCUGGCGAUACCUCAGCAACC 6 UUGCUGAGGUAUCGCCAGGAA 7
(d) 1434~1454 GCGAGUCGCCAGAGUGGUUAU 8 AACCACUCUGGCGAGUCGCUG 9
(e) 1435~ 1455 CGACUCGCCAGAGUGGUUAUC 10 UAACCACUCUGGCGAGUCGCU 11
) 1436~ 1456 GACUCGCCAGAGUGGUUAUCU 12 AUAACCACUCUGGCGAGUCGG 13
(g) 1438~1458 CUCGCCAGAGUGGUUAUGUUY 14 AGAUAACCACUGUGGCGAGUG 15
(h) 1440~1460 CGCCAGAGUGGUUAUCUUUUG 16 AAAGAUAACCACUCUGGCGAG 17
0 1441~1461 GCCAGAGUGGUUAUCUUUUGA 18 AAAAGAUAACCACUCUGGCGA 19
G 1443~1463 CAGAGUGGUUAUCUUUUGAUG 20 UCAAAAGAUAACCACUCUGGC 21
(k) 1548~1568 GGGAUAACACACUGCAAGUGG 22 ACUUGCAGUGUGUUAUCGCUG 23
(n 1557~1577 GACUGCAAGUGGACAUCAACG 24 UUGAUGUCCACUUGCAGUGUG 25
(s) 1557~157¢ | CACACUGCAAGUGGACAUCAACG 54 CGUUGAUGUCCACUUGCAGUGUG 55
(m) 1608~1628 GCACCAUUCAUGGCAUGAACC 26 UUCAUGCCAUGAAUGGUGGCC 27
(n) 1700~1720 GCCCUGGACACCAACUAUUGG 28 AAUAGUUGGUGUCCAGGGGUC 29
(o) 1706~1726 GACAGCAACUAUUGCUUCAGG 30 UGAAGCAAUAGUUGGUGUCCA 31
(p) 1778~1798 GACCUCGGCUGGAAGUGGAUC 32 UCCACUUCCAGCCGAGGUGCU 33
(q) 1806~ 1826 CCAAGGGCUACCAUGCCAACU 34 UUGGCAUGGUAGCCCUUGGGC 35
(r) 1887~1907 CGCUGUACAACCAGCAUAACC 36 UUAUGCUGGUUGUACAGGGGC 37
[00456]




10 37.2 8.0 1-C3 10 23.0 6.3 1-C2 10 38.4 7.9 1-C1 10 33.0 2.5 1-C4b
0.1 69.9 4.3 [0059] Exanple 5 Synthesis of phosphate- or

t hi ophosphat e- bound chi neric si RNA Based on the si RNA nunber
(1), phosphate- or thiophosphate-bounq¥§hineric si RNA nol ecul es
targeting the TGPl gene as shown in Table 7 bel ow were desi gned and
each chineric si RNA oligonucl eotide was chem cally synt hesized. The
resulting oligonucl eotides were purified by HPLC before use. [0060]

39 [Table 7]

were seeded in a 12-well plate. After culturing underxr
the conditions of 37°C and 5% CO, overnight, the A549
cells were 40% confluent, and the medium was replaced
with a serum-free medium.

[0048]

(3) Pre-treatment and the addition amount of siRNA

As siRNA, oligonucleotides shown in Table 3 above
were used, and when the cells reached 40% confluence, the
oligonucleotides were introduced into the aforementicned
cells using Lipofectamine 2000 (Invitrogen).

Specifically, 2.0 UL of Lipofectamine 2000 was added
to 98 uL of OPTI-MEM (Invitrogen) per well, and the
resulting mixture was incubated at room temperature for
five minutes (solution A).

To 99.375 WL of OPTI-MEM, 0.625 ML of a 0.2 UM siRNA
solution was added (solution B). Solutions A and B were
mixed and incubated at room temperature for 20 minutes.
After incubation, the AB mixture was added to each well
of the 12-well plate. The siRNA was added so that the
final concentration was 0.1 nM,

[0049]
(4) Post-treatment
(i) Cytokine treatment

Six hours after addition of the mixed sclution of

giRNA and Lipofectamine, the medium was replaced with D-

MEM medium containing 0.1% bovine serum albumin (BSA) and

cytokine (1 ng/mL IL-1f and 1 ng/mL TNF-o), followed by



si RNA No. Sense (5 -> 3') SEC ID NO Anti-sense (5 -> 3'") SEC ED NO

(

- CP8a) CACUGCAAGUGGAca -1ca acA 36 P-ttgat gUCCACUUGCAGUGUG 39 (
- CP7) CACUGCAAGUGGACat caaa 40 P-tt gat GUCCACUUGCAGUGUG 41 ( | -CP6)

CACUGCAAGUGGACAt ¢ aaa 42 P-ttgaUGUCCACUUGCAGUGUG 43 (| -CP5)
CACUGCAAGUGGACAUcaacz 44 P-tt gAUGUCCACUIUGCAGUGUG 45

culturing for 12 hours. After culturing, the culture
supernatants were sampled.
f0050]
(ii) Extraction of total cellular RNA

For extraction of total cellular RNA, an automated
nucleic acid extraction apparatus QuickGene-810 (Fujifilm
Corporation}) and QuickGene RNA cultured cell kit S
{Fujifilm Coxporation), which was an exclusive kit for
QuickGene-810, were used. The cells were washed with 1.0
mL of PBS, to which 0.5 mL of a cell lysis solution was
added to extract the total cellular RNA. After addition
of 0.5 mL of the lysis solution {(LRC, mercapto ethanol
was already added) to the 12-well plate, the plate was
stirred on a see-saw shaker for five minutes. The
golution was mixed well by pipetting five to six times,
and then transferred to an Eppendorf tube. To the
Eppendorf tube, 420 UL of ethanol was added, and the
resulting mixture was stirred on a veortex mixer for 15
seconds and then processed in QuickGene-810. During
processing in QuickGene-810, DNase {RQl RNase-free DNase,
Promega Corporation) was added. The samples of the total
RNA thus extracted were stored in a refrigerator at -80°C
until the subseguent processing.
[0051]
(i1i) Conversion of the total RNA intc cDNA

The RNA concentrations (ug/mL} in the samples of the

total RNA extracted from the cultured cells were



( | -CP4a ) CACUGCAAGUGGACAUCaaa 46 P-tt GAUGUCCACUUGCAGUGUG 47 ( |
- CP3a) CACUGCAAGUGGACAUCAa2A 48 P-t UGAUGUCCACUUGCAGUGUG 49 ( | - CP2)
CACUGCAAGUGGACAUCAACG 60 P- UUGAUGUCCACUUGCAGUGUG 25 ( | - CP1)
CACUGCAAGUGGACAUCAACA 51 P- UUGAUGUCCACUUGCAGUGUG 25 ( 1- CP)
CACUGCAAGUGGACAUCAACG 24 P- UUGAUGUCCACHRUGCAGUGUG 25 ( | - CP8h)
CACUGCAAGUGGAcat caaca

calculated from the absorption value measured at 260 nm
(contrcl: TE buffer). Based on the wvalues thus obtained,
the solution of each sample was placed in a 96-well plate
in such an amount that the amount of RNA was 0.1 pg. To
each well, distilled water was added to bring the total
volume to 12 uL, and further, 2 pL of gDNA Wipeout Buffer
included in the QuantiTect Reverse Transcription Kit
{QIAGEN) was added. After mixing with a vortex, the
samples were incubated at 42°C for two minutes, and then
cooled at 4°C. To these samples, 1 UL of Quantiscript
Reverse Transcriptase, 4 UL of Quantiscript RT Buffer,
and 1 UL of RT Primer Mix included in the QuantiTect
Reverse Transcription Kit (QIAGEN) were added, followed
by mixing and incubation at 42°C for 15 minutes.
Subgequently, the samples were heated at 95°C for three
minutes to inactivate Quantiscript Reverse Transcriptase,
and then cooled at 4°C,

The solution thus prepared (i.e., an undiluted cDNA
preparatioﬁ gsolution) was diluted 5-fold with a TE buffer
and served as a ¢DNA solution for PCR targeting the
target gene (TGF-P1).

Also, the undiluted cDNA preparation solution was
diluted 50-fold with a TE buffer and served as a cDNA
solution for PCR targeting GAPDH, which was selected as
an internal reference gene. It should be noted that an
undiluted cDNA preparation solution of a control sample

(i.e., non-siRNA administration) was diluted 1-, 10-,



38 P- UUGAUGUCCACUUGCAGUG A 56 (| -CP4b) CACUGCAAGUGGACAUCaaa 46
P- UUGAUGUCCACUUGCAGUG A 56 (| -CPS4b) CACUGCAAGUGGACAUCaaa 46

PS- UUGAUGUCCACUUGCAGUGA A 56 ( | -CP3b) CACUGCAAGUGGACAUCAka 57

P- UUGAUGUCCACUUGCAGUG A 56 In the table, capital letters snall
letters, and underlines indicate RNA, DNA and over hang positions,
respectively. Also, P- and PS- indicate 5 -term nal phosphoryl ation
and 5' -term nal thiophosphorylation, respectively. [0061] Exanple 6
Eval uation of inhibitory effect on TGPl expression Usi ng t he
ol i gonucl eotli%@es 3hE8WHOP A-fTalsl ewvith BhEE| hfEBet 03y efdttd &% ©he
TGF- 01 expression was evaluated by a simlar nmethod to that in |
Exanmpl e 2. PREPLESHPt SOBF ¥ Hovth ot HBFEl 18R aRdr iabfr FCR ABYP6662F

[Table 8] S%ggeﬁl. Likewise, the undiluted cDNA preparation
solution of a control sample was diluted 10-, 100-, 1000-,
and 10000-fold with a TE buffer and served as a sample to
construct a calibration curve for PCR targeting GAPDH.
[0g52]

(5) Method for measuring the expression level of TGF-Bi
To 2.5 UL of a TGF-Pi-derived cDNA product, which
was used as a template, 12.5 UL of QuantiFast SYBR Green
PCR Master Mix (QIAGEN)} and 2.5 UL of QuantiTect Primer
Assay (QIAGEN) for human-derived TGF-Bl gene or human-
derived GAPDH gene were added. To the solution,
sterilized distilled water was added to bring the final
volume to 25 UL, whereby a PCR reaction solution was
prepared. Then, using Applied Biosystems 7500 (Life
Technologies Japan Ltd.), the solution thus prepared was
heated at 95°C for five minutes and then subjected to 40
cycles cof PCR, where one cycle included 1)95°C for 10
seconds and 2) 60°C for 35 seconds, followed by gradual
cooling from 95°C to 60°C. The resulting solution was
subjected to thermal dissociation measurement. Based on
the threshold cycle (Ct} wvalue derived from PCR
amplification prccess, the rate of amplificaticn of each
target gene was corrected based on the Ct walue of GAPDH

gene, and the inhibitory effect on mRNA of a target gene



Rat e of

inhibition of TO 13 1 nRNA expression (TG 8 1/ GAPDH) No.

Mean SD 1-CP8a 0.1 72.0 3.8 1-CP7 0. 1 56. 1 2. 7 1-CP6 0. 1 48. 2
0.4 1-CP5 0. 1 49. 4 3. 4 1-CP4a 0.1 45.1 3.6

36

was evaluated. The results thus obtained are shown in

FIG. 1 and Table 4.

[0053]
[Table 4]
Rate of inhibition of TGF-31
siRNA mRNA expression
(TGF- S 1/GAPDH)

No, nM Mean Sh
a 0.1 24.7 7.6
b 0.1 85 8.9
¢ 0.1 51.8 12.3
d 0.1 £8. 5 6.4
e 0.1 27.5 2.2
f 0.1 2.1 4.1
g 0.1 51.8 7.5
h 0.1 29,3 8.6
i 0.1 31.5 12.5
J 0.1 40. 1 6.9
k 0.1 22.2 6.6
1 0.1 12.2 6.7
s 1 50.1 4,3
m 0.1 71.6 10. 4
n 0.1 39.7 4.7
) 0.1 11.7 3.1
p 0.1 55.5 4.4
q 0.1 51.3 4.4
r 0.1 53.4 7.8

[0054]

The siRNAs having siRNA numbers of d, p, r, £, c, g,
g, j, n, i, h, e, a, k, 1, and o were found to have an
inhibition efficiency on the TGF-Bl expression of 40% or
higher even at a concentration of 0.1 nM. Particularly,
siRNAs having siRNA numbers of 1 and o exhibited an

inhibition efficiency of 80% or higher even at 0.1 nM.

nM



130. 6 18. 2 1-CP2 0. 1 43. 1 6. 11-CP1 0. 136. 1 2.0
44.9 2.0 1-CP8b 0. 1 57. 1 12. 4 1-CP4b 0. 1 46. 4 17. 4
0. 1 70. 8
37
Further, these sequences exhibited remarkable inhibitory

effects also at 0.01 nM.
[0055]
Example 3 Production of chimeric siRNA

Based on the siRNA number (1), chimeric sigRNA
molecules targeting the TGF-Pl gene as shown in Table 5
below were designed and each chimeric siRNA
The

oligonucleotide was chemically synthesized.

resulting oligonucleotides were purified by HPLC before

use.
[0056]
[Table 5]

. ) . SEQ . , . SEQ
siRNA No. Sense (8" — 3) D KO Anti-sense (5 — 37) D NO
(1-C8a) CACUGCAAGUGGAcatcaacg 38 ttgatgUCCACUUGCAGUGUG 39
{1-C7) CACUGCAAGUGGACatcaacg 40 ttgatGUCCACUUGCAGUGUG 4
{1-C6) CACUGCAAGUGGACAtcaacg 42 ttgalGUCCACUUGCAGUGUG 43
{1-C5) CACUGCAAGUGGACAUcaacg 44 1tgAUGUCCACUUGCAGUGUG 45
(1-C4a) GACUGCAAGUGGACAUCaace 46 ttGAUGUCCACUUGCAGUGUG 47
(1-C3) CACUGCAAGUGGACAUCAace 43 tUGAUGUCCACUUGCAGUGUG 49
(1-C2) CACUGCAAGUGGACAUCAAcg 50 UUGAUGUCCACUUGCAGUGUG 25
(1-C1) CACUGCAAGUGGACAUCAACE 5 UUGAUGUCCACUUGCAGUGUG 25
{1-C4b) CACUGCAAGUGGACAUCaacg 46 UUGAUGUCCACUUGCAGUGLg 56

In the table, capital letters, small letters, and

underlines indicate RNA, DNA, and overhang positions,
respectively.
[0057]
Example 4 Evaluation of inhibitory effect on TGF-f1
expression

Using the oligonuclectides shown in Table 5
10 nM or 0.1 nM),

{concentration: the inhibitory effect




2. 2 1-CP3b 0.1 42.1 2.9 [0063] Exanple 7 Synthesis of siRNA having
DNA in its overhang portion Based on the si RNA nunmber (1), siRNA

nol ecul es having DNA in the overhang portion and targeting the TGpl
gene as shown in Table 9 bel ow were designed and each si RNA

ol i gonucl eoti de was chemi cally synthesigzed. The resulting

ol i gonucl eoti des were purified by HPLC before use. [0064] 41 [Table
9] si RNA No. Sense(5'-4 3') SEG ID NO Ant isense(5 -4 3') SEQ ID NO
1- OHal CACUGCAAGUGGACAUCAACE 58 UUGAUGUCCACUUGCAGUGUG 25 1-01 a2

CACUGCAAGUG@ﬁCQha@égiﬁlngmession was evaluated by a sgimilar

method to that in Example 2. The results are shown in

FIG. 2 and Table 6.

[0058]
[Table 6]
Rate of inhibition of TGF-f1
sikNA mRNA expression
(TGF- 3 1/GAPDH)
No. nM Mean SD
1 10 34.9 4,2
1-C8a 10 b6. 6 13.2
1-C7 10 37.56 51
1-C6 10 38.8 0.5
1-Ch 10 358.1 6.2
1-C4a 10 37.2 8.0
1-C3 10 23.0 6.3
1-C2 10 38.4 7.9
1-C1 10 33.0 2.5
1-C4h 0.1 69. 9 4.3
[0059]

Example 5 Synthesis of phosphate- or thiophosphate-bound
chimeric giRNA

Based on the siRNA number (1}, phosphate- or
thiophosphate-bound chimeric siRNA molecules targeting
the TGF-P1l gene as shown in Table 7 below were designed
and each chimeric siRNA oligonuclectide was chemically
synthesized. The resulting oligonucleotides were
purified by HPLC before use.

[0060]



UUGAUGUCCACUUNAGUGUG 25 1- OHa3 CACUGCAAGUGGACAUCAACGItt 60
UUGAUGUCCACUUGCAGUGUG 25 1- 0Ha4 CACUGCAAGUGGACAUCAACGHttt 61
UUGAUGUCCACUUGCAGUGUG 25 1- OHa5 CACUGCAAGUGGACAUCAACGHtttt 62
UUGAUGUCCACUUGCAGUGUG 25 1- 0Ha6 CACUGCAAGUGGACAUCAACGI ttttt 63
UUGAUGUCCACUUGCAGUGUG 25 1- 0Ha7 CACUGCAAGUGGACAUCAACGI tttttt 64
UUGAUGUCCACUUGCAGUGUG 25

[Table 7]

sIRNA No. [Sense (5' — 379 ISESU Anti-sense (5' — 37) [SEEO
(1-CP8a)  |CACUGCAAGUGGAcatcaacg 38 |P-ttgatgUCCACUUGCAGUGUG 39
(1-CP7} CACUGCAAGUGGACatcaacg 40 [P-ttgatGUCCACUUGCAGUGUG 41
(1-CP6) CACUGCAAGUGGACAtcaacg 42 P-ttgallGUCCACUUGCAGUGUG 43
(I-CP5) CACUGCAAGUGGACAUcaacg 44 |P-ttgAUGUCCACUUGCAGUGUG 45
(1-CP4a)  |CACUGCAAGUGGACAUCaacg 46 {P-ttGAUGUCCACUUGCAGUGUG 47
(1-CP3a)  [CACUGCAAGUGGACAUCAacg 48 |P-tUGAUGUCCACUUGCAGUGUG 49
(I1-CP2) CACUGCAAGUGGACAUCAAcg 50 [P-UUGAUGUICCACUUGCAGUGUG 25
(1-CP1) CACUGCAAGUGGACAUCAACE 51 |[P-UUGAUGUCCACUUGCAGUGUG 25
(1-CP) CACUGCAAGUGGACAUCAAGG 24 |P-UUGAUGUCCACUUGCAGUGUG 25
(I-GP8b)  |CACUGCAAGUGGAcatcaacg 38 |P-UUGAUGUCCACUUGCAGUGLg 56
(1-CP4b)  [CACUGCAAGUGGACAUCaacg 46 |P-UUGAUGUCCACUUGCAGUGLgE 56
(1-CPS4b)  |CACUGCAAGUGGACAUCaacg 46 |PS-UUGAUGUCCACUUGCAGUGLg 56
(1-CP3b)  |GACUGCAAGUGGACAUCAKkcg 57 |P-UUGAUGUCCACUUGCAGUGtg 56

In the table, capital letters, small letters, and
underlines indicate RNA, DNA, and overhang positions,
regpectively. Also, P- and PS- indicate 5'-terminal
phosphorylation and 5'-terminal thicphosphorylation,
respectively.
[0061]
Example 6 Evaluation of inhibitory effect on TGF-f31
expression

Using the oligonucleotides shown in Tabkle 7, the
inhibitory effect on the TGF-Bl expression was evaluated
by a gimilar method to that in Example 2. The results

are shown in FIG. 3 and Table 8.



1- OHbl CACUGCAAGUGGACAUCAACG a 65 UUGAUGUCCACUUGCAGUGUG 25 1-0I-1b2
CACUGCAAGUGGACAUCAACGE t aa 66 UUGAUGUCCACUUGCAGUGUG 25 1-0Hb3
CACUGCAAGUGGACAUCAACG tt aaa 67 UUGAUGUCCACUUGCAGUGUG 25 1-0Hb4
CACUGCAAGUGGACAUCAACG t t t aaaa 68 UUGAUGUCCACUUGCAGUGUG 25 1- OHb5
CACUGCAAGUGGAcat caacgttaa 69 tt gat gUCGRCUUGCAGUGUG 39 1- 0Hb6
CACUGCAAGUGGAcat caacgt tt aaa

[00&2]
[Table 8]
Rate of inhibition of TGF-81
SiRNA mRNA expression
(TGF- $ 1/GAPDH)

No. nM Mean sD
1-CP8a 0.1 72.0 3.8
1-CP7 0.1 56,1 2.7
1-CP6 0.1 48. 2 0.4
1-CP5 0.1 49. 4 3.4
1-CP4a 0.1 45. 1 3.6
1-CP3a 0.1 30.6 18.2
1-CP2 0.1 43. 1 6.1
1-CP1 0.1 36.1 2.0
1-CP 0.1 44. 9 2.0
1-CP8b 0.1 b7.1 12. 4
1-CP4b 0.1 46, 4 17. 4
1-CPS4b 0.1 70. 8 2.2
1-CP3b 0.1 42,1 2.9

[0063]

Example 7 Synthesis of =giRNA having DNA in its overhang
portion

Based on the giRNA number (1), siRNA molecules
having DNA in the overhang portion and targeting the TGF-
Bl gene as shown in Table 9 below were designed and each
siRNA oligonucleotide was chemically synthesized. The
resulting oligonucleotides were purified by HPLC before
use.

[0064]



70 ttgat gUCCACUUGCAGUGUG 39 In the table, capital letters, smal

| etters, and underlines indicate RNA, DNA and overhang positions,
respectively. [0065] Exanple 8 Evaluation of inhibitory effect on
TGF- 01 expression Usi ng the ol igonucl eoti des shown in Table 9,
the inhibitory effect on the TG-01 eeression was eval uated by a
simlar nmethod to that in Exanple 2. The results are shown in Table
10. [0066] 42 [Table 10] siRNA Rate of inhibition of TG~ )3 1 nRNA
expression (TG 0 1/ GAPDH) No. nM Mean SD 1-OHal 0.1 26.0 1.0 1-0OHa2
0.1 34.0 [Table 9]

SEQ SEQ
siRNA No. | Sense (B' — 3') ID |Antisense (& — 3') 1D
NO NO
|-0Hal CACUGCAAGUGGACAUCAACGE 58 UUGAUGUCCACUUGCAGUGLG 25
|-0Ha2 CACUGCAAGUGGACAUCAACGLL 59 UUGAUGUCGACUUGCAGUGLG 25
|-OHa3 CACUGCAAGUGGACAUCAAGGELt 60 UUGAUGUCCACUUGCAGUGUG 25

|-OHa4 CAGUGCAAGUGGACAUCAAGGELLL 61 UUGAUGUCCACUUGCAGUGUG 25
|-0Hab CACUGCAAGUGGACAUCAACGEEEEE 62 | UUGAUGUCCACUUGCAGUGUG 25
{-0Hab CACUGCAAGUGGACAUCAACGELEtEtt |63 | UUGAUGUCCACUUGCAGUGUG 25
|-0Ha7 CACUGCAAGUGGACAUCAACGELEtEtEt |64 | UUGAUGUCCACUUGCAGUGUG 25
|~0Hb1 CACUGCAAGUGGACAUCAACGta 65 | UUGAUGUCCACUUGCAGUGUG 25
[-0Hb2 CACUGCAAGUGGACAUCAACGttaa 66 | UUGAUGUCCACUUGCAGUGUG 25
|-0Hb3 CACUGCAAGUGGACAUCAACGtttaaa |67 | UUGAUGUCGACUUGCAGUGUG 25
|-0Hb4 CACUGCAAGUGGACAUCAACGEtttaaaa | 68 | UUGAUGUCCACUUGCAGUGUG 25
I-0Hb5 CACUGCAAGUGGAcatcaacgttaa 69 | ttgatgUCCACUUGCAGUGUG 39
1-0Hb6 CACUGCAAGUGGAcatcaacgtttaaa |70 | ttgatgUCCACUUGCAGUGUG 39

In the table, capital letters, small letters, and

underlines indicate RNA, DNA, and overhang positions,
respectively.
[0065]
Example 8 Evaluation of inhibitory effect on TGF-B1
expression

Using the oligonucleotides shown in Table 9, the
inhibitory effect on the TGF-Pl expression was evaluated
by a gimilar method to that in Example 2. The results
are shown in Table 10.

[0066]



PR o

.2 1-0Ha3 0.1 32.8 3.8 1-0Ha4 0.1 25.4 1.9 1-0Ha5 0.1 27.4 1.5
-OHa6 0.1 40.1 6.2 1-0Ha7 1.0 39. 7 22.6 1-OHb 1 1 24.9 1. 7 1-0Hb2

42

[Table 10]
Rate of inhibition of TGF-f81
siRNA mRNA expression
(TGF- 3 1/GAPDH)
No. nM Mean SD
1-0Hal 0.1 26. 0 1.0
1-0HaZ2 0.1 34.0 6.2
1-0OHa3 0.1 32.8 3.8
I-OHa4 0.1 2b. 4 1.9
1-0OHab 0.1 27. 4 1.5
1-0Ha6 0.1 40. 1 6. 2
1-OHa7 1.0 39.7 22. 6
1-0Hb1 1 24.9 1.7
1-OHb2 1 25.6 0.9
1-OHb3 1 22.8 3.5
1-OHb4 1 20. 4 1.5
1-CHbb 1 48.6 7.6
1-0Hb6 1 46.6 6.7
[0067]

Example 9 Evaluation of efficacy in a pulmonary fibrosis
model (in vivo study)

Based on the siRNA number (g) (SEQ ID NOs: 34 and
35), which is a sequence shared between mice and humans,
chimeric siRNA (g-C8: sense strand {5' — 37):
CCAAGGGCUACCAtgccaact (SEQ ID NO: 52), antisense strand
(5' — 3'): ttggcaUGGUAGCCCUUGGGEC (SEQ ID NO: 53) were
designed, and in a similar manner to that in Example 3,
chimeric giRWNA oligonucleotides were synthesized and then
purified by HPLC. Using the resulting chimeric siRNA
oligonucleotides as test substances, efficacy in a mouse
model of blecmycin-induced pulmonary fibrosis was

evaluated.



25. 6 0. 9 1-OHb3 1 22.8 3.5 1-0Hb4 1 20.4 1.5 1-0Hb5 1 48.6 7.6
1-OHb6 1 46.6 6.7 [0067] Exanple 9 Evaluation of efficacy in a

pul monary fibrosis nodel (in vivo study) Based on the si RNA
nunber (g) (SEQ ID NGs: 34 and 35), which is a sequence shared

bet ween m ce and humans, chineric si RM8 (g-C8: sense strand (5

3'): CCAAGGGCUACCAt gccaact (SEQ ID NO 52), antisense strand (5 -4
3'): ttggcaUGCUAGCCCUUGEEC (SEQ I D NO 53) were designed, and in a
simlar manner to that in Exanple 3, chimeric siRNA oligonucl eotides

wer e synt hesi zedngdik tihapai-k tbg8abyadiil:G stdsitnent Be resul ting
chimeric si RNA oligonucl eotides as test substances, efficacy in a
nouse nodel pehtbbeohycan- (tidugeddoaknohabyifipposiSimiasmev &haatad.

43 After intraperitoneal admnistration of pentobarbital (the product
of Dai ni ppoReSuntt@m Pharife G&57BLY @NFribe ni $el)(.CFERBLENCAS1¥EEREC) |
femal e, 13-weekold ZETTm osnoti c punps_(model 2001, DURECT
Cbrporation?lﬁéreAL%%fgn?%ﬂoﬁﬁﬂé?ﬂﬁﬁ%(HﬁgﬁlsEPHlOfD?$E§¢ﬁce under

cnesLhes! & LasBEpUbEs, PUBIATY L el s.apele e, b 5ol pude

noted that 2t ~an appr ox _ ution of bl'eonycin
i n physiol ogical ,84b+ %ma&%&%%&a&&&%%& fAFRLEE RYSPLI N
i

advance, and for bl eonycin, the product of ppon Kayaku Co., Ltd.

was used. mice. It is to be noted that 200 uL of an approximately
10 mg/mL solution of blecmycin in physiclogical saline
was infused into the ALZET™ osmotic pump in advance, and
for bleomycin, the product of Nippon Kayaku Co., Ltd. was
used.

Three, seven, and 14 days after implantation of the
ALZET™ osmotic pump, the test substances were dissolved
in distilled water (the product of Otsuka Pharmaceutical
Co., Ltd.) and intratracheally administered using
MicroSprayer™ (model IA-1C, Penn-Century, Inc.} at a
dose of 100 Mg/body. The dose volumes were 75 UL/body on
days 3 and 7, and 50 uL/body on day 14 after initiation
of the bleomycin administration.
Also, ag the comparative controcl, a group in which

200 pPL of only physiological saline was infused into the
ALZET™ osmotic pump and distilled water was administered
as a test substance, and a group in which 200 pL of an
approximately 10 mg/mL solution of bleomycin in
physiological saline was infused into the ALZET™ osmotic

pump and distilled water was administered as a test

substance were prepared.



Three, seven, and 14 days after inplantation of the ALZETTm osnotic
punp, the test substances were dissolved in distilled water (the
product of O suka Pharnmaceutical Co., Ltd.) and intratracheally

adm ni stered using M croSprayer TM (nodel | A-1C, Penn-Century, Inc.)
at a dose of 100 kg/body. The dose vol4fres were 75 pl/body on days 3
and 7, and 50 gL/body on day 14 after initiation of the bleonycin
adm ni stration. Al so, as the conparative control, a group in
whi ch 200 gL of only physiol ogical saline was infused into the
ALZETTm osngbbespunp and distilled water was adm nistered as a test
substance, and a group in which 200 JLL of an approximately 10 ng/nL
sol uti on of bl edtwesity iamepkpysohbyet al msldrited: iwas ofnfhs elLLEE'S t he
ALZETTm osnotic punp and distilled water was adm nistered as a test
subst ance WeFEChHEpRER:. PAtdgbagbafal was JHeTARPIHONGaYLYaf t er

impl antation_of the ALZETTm osnotic pugp,_pent obarbit al .

| ntraperi t oRERHT SHRTAIE GHEAMEGor nEU RS h AP IGS® BneSEReTEE® ( he

skin and misghenolc1N&NAGK WRIG LENRYEdnlP-EXROSEANR LhaChedondhe
e Jug

m ce were sacrificed by exsanguination via t ar vein, an
subsequent | ¥heUsi 88 wer-d nwelilriiBaaneedt fsardgiin0fi physkokagi cal

saline (G suka Pharmaceutical Co., Ltd.) was infused into the trachea
in three diyudetadoses), andl appsegiumteyy 2sirg ein imowehdahyeol ar

| avage fluid (HALF) was coll ected. Subsequently, the chest was cut
open and annfaélsi oh Warihwdesinlegdcpef sabing cl&suad appr oxi matel y
1 nmL of physjological, saline was perfused fromthe right ventric]e,
and the | ung8ae %e%'iec‘?as]e&o‘FoPtHi‘%tﬁ?%g’r%%?segi/%’ﬁé’t itg‘ﬁ, LEREFRf D

| obe of the_egxcised |ungs [ r I ; % f0 | .izn neutral
buffer fi xa{:lﬁ%)%es‘% hf C|lfleon d(‘\\%%d ggrgegﬁﬁgr)ﬁ%a 1:'IEI‘Olégzzluzs;rmrlﬂ:aglsf Ltd.).

The HALF thH%ﬁ@ﬁ&@f&&M@qa%G%ter EfH98d (42000 waMcACecten. 10

m nut es), and the amount of TG 131 protein in the supernatant was
nmeasur ed bysthéSAuedtley r adid theatewabontit i spdrd Gndd .anl Antheidh Grad,
SAL, DW and ELM represent saline, distilled water, and bl eonycin,
respectivel pade in thghedfitnguriissae fnezbpwatimatedy% flomaPfn neutral
buffer fixation solutigon was enbedded in paraffin _and tjssue sections
wer e pr epar BEY S} e Gy $addbredt8dPebti U Herlt oxiS FR9Ebsin (H. E.)

oLat g GeURSEOn.  LILHLOTE, SL LD TG A1 SBUS flAUAR I PO
substance: adyll st 31| GhOnaee (BLM IR )exd iR AREL Qhs TOF-O1 in

HALF was fou e remarkably decreased. This effectl was not
observed i nithersdstid led osatrermalimh nhshtadl GufHeUEikBEMPW as a
conparative control. Also, fromthe tissue diagramof FIG 5, it was
found t hat sbkudbgr egkaf Durkl ahewiceh Bmthdtmirad, fLodmati on were
reduced in the test substance-adm nistration group. 46 Clains [Claim
1] An si RNRehBHLAg ERUF UFPL1tiefch WS g@ngﬁ-’liféaéii Al kotEes and
targeting a sequence conprising 17.tqQ 23 consecutive bases sel ected

fromthe gréldp doRsildt PAGUBESbastd dtheSEoMnEsnet 15851 PP inh38es

at position 3 , S Lt 143 o] es at
positions lgﬂ% %%p%%%%aggg g‘fga%%lé?(?l% sﬂin% J tg'h%é%é%ass%?%at
positions 14ROk 0ird 72G%; . hasesnatndasid.i ans sht.78ph0 d498&bases at
positions 1806 to 1826, and bases at positions 1887 to 1907 of SEQ ID
NG 1. [CO akep2dsent salllme,SHRMAI atedrwehtgr t el &ilrohycnhi ch is
selected fromthe following (a) to (s): (a) an si RNA conpri sing
a sense sequespecivedEQ ID NO 2 and an anti sense sequence of SEQ ID
NO  3; (b) .an_si RNA conpri _si%g a sense §e%uence,of SEQ I.D NO 4
and an anti sens&tSediBActisfFusEd e Natsa 10% forpslip neuNgl
g?”grE'Qs'l D B EERY e 36 Uence 2l S52 L N i 13N L3Rk sensg, gequence

tissue sections were prepared, which were subjected to



(d) an si RNA conprising a sense sequence of SEQ ID NO 8 and an

anti sense sequence of SEQ ID NGO 9; (e) an siRNA conprising a
sense sequence of SEQ ID NO 10 and an anti sense sequence of SEQ ID
NO 11, (f) an si RNA conpri sing g-sense sequence of SEQ I D NO
12 and an anti sense sequence of SEQ ID RO 13; 47 (g) an

si RNA conprising a sense sequence of SEQ ID NO 14 and an anti sense
sequence of SEQ ID NO 15; (h) an si RNA conprising a sense
sequence of SEQ 1D NQ 16 and an anti sense sequence of SEQ ID NO 17;
(i) an si RNA I RGEQsdBn B Beluiideiigs SEQ MpsHion ' 48t mithame

anti sense se e of SEQ.ID NO .19; ) ]) an si RNA conprising a
sense sequen%éa%'o "SEQ ﬁfﬁel\ﬁssﬁ? éﬁd‘gﬁﬁmaﬁ?i §]éﬂ‘§ré Yediéhcé -of SEQ ID
NO 21; [00ddq) an siRNA conprising a sense sequence of SEQ ID NO
22 and an antisense sequence of SEQ ID NGO 23; (1) an siRNA
conprising a senseosemuence, ofn SEQ kPs 2l i i
sequence of SEQ I D NO 25; (m gl%lsﬂlgéRtNA co%@%ﬁg?gﬁggﬂse
sequence of J3iEQpl DBNG/ TE8- BN, atheARios@RSer SeErEMLe; PfipaPEQ,LD NO 27;
(n) an siRNA conprising a sense sequence of SEQ 1D NO 28 and an
anti sense sd@igfcécobeSEEmatkaidy 2@creased. Cohian efifRNA @wanpnbsi ng a
sense sequenge of gE?%I D NQ,, 30 .and an anti sense sequence of SEQ ID
a

NO 31: OPSerEFant sHRAA LTSS i t8* seABEN Seiaiicd ofro8EQ | D NO
02 and e ansssonge sgovense, e L0 ey, o5t (o) an 7l o

conprising a sense sequence 0

sequence of a3EQ@rhk HE F35; ; r Sj i Si a.sense
sequence of SE%%ID NO. 36 é%dJghwgﬁt%ggﬂgetg%gugﬁggﬁ%ﬁ%%%CPFD NO 37,
and (Shfaamsa RN COMPriisimg FcEMASEoSs SMENGR RfceSEQn! PLNO 54
and an antisense sequence of SEQID NO 55. [Claim3] 48 The
si RNA accor 8FRf febztzigs-Bdnindstwheienngdotw. 10 consecutive

nucl eoti des excl udi ng an overhang nucl eotide fromthe 3' term nus of
the sense strand of the siRNA are converted into DNA. [Cl ai m 4]

The si RNA according to any one of clains 1 to 3, wherein 1 to 10
consecutive nucleotides fromthe 5 termnus of the antisense strand
of the si RNA are converted into DNA. [Cl ai m 5] The si RNA
according to any one of clainms 1 to 4, wherein 1 to 10 consecutive
nucl eoti des excl udi ng an overhang nucl eotide fromthe 3' term nus of
the sense strand of the si RNA are converted into DNA and 1 to 10
consecutive nucl eotides fromthe 5 term nus of the antisense strand
of the si RNA are converted into DNA. [C ai m 6] The si RNA
according to any one of clains 1 to 5, wherein the 5 termnus of the
anti sense strand i s nonophosphoryl ated or nonot hi ophosphoryl at ed.
[Claim7]




A pharmaceuti cal conposition conprising the si RNA according to any
one of clainms 1 to 6. [Claim 8] A TGF- 131 gene expression

i nhi bitor conprising the si RNA according to any one of clains 1 to 6
as an active ingredient. 49 [ aim 9] A preventive or

t herapeutic agent for fibrosis conprisithg the si RNA according to any
one of clains 1 to 6 as an active ingredient. [C aim 10] A
preventive or therapeutic agent for pulnonary fibrosis or |ung cancer
conprising the si RNA according to any one of clains 1 to 6 as an

active ingredient. [Caim11] dsgf the si RNA according to any
one of clains 1 to 6 for the production of a TG~ Pl gene expression
i nhi bitor. [[Claim 1P] Use of the siRNA according to any one of

claims 1 to 6 for the production of a preventive or therapeutic agent
for fibrosis. [@mishRNY having gstub} tenoid] RMA34cesr §P1gTt o any one

of claimse 1 to_6 for the production of a preventive or, therageutlc
agent for pOPAOAAFYIET HUSISTGRHLRHG cARERTICT GUBRiFAPY 1

TP oot SRICLe AN NG il IR 1r0R Ood Urdl3 ao%mgtaa%twg

TG Pl gene expreSS|on:b?%ﬁs i accordingto any

one of clai gedst Qe %@ftlt&fs B gRr e¥enting Wisdd eal Igmlftllehgsw%
[Aaim16] 350 The si RNA according to any one of clains 1 to 6

for use in pbevent| rngasds taeaidsAgipdknaad yed | brassi $a@kesl uag cancer.
[Aaim17] A method for inhibiting TG-- 131 gene expression,

conpri sing mdeinisteriydp tire 1SI7RNAbasesrdi rgpsid-iame dv@8oftoclaZds 1
to 6 to a human or ani nal nmet hod faqr preventing

or treatlnngFﬁFo%?spo%kﬁﬁﬂﬁ%ﬂlﬂﬁoaaﬁ}ﬁ?%@er@%ﬁ?%lﬂ§ FOREIBE 0+ dTHg to

any one of E'aiggsl éééé%ta %ogggggngrlggé to 1826, and bases at

positions 1887 to 1907 of SEQ ID NO: 1.
fClaim 2]

The sSiRNA according to claim 1, which is selected
from the following (a) to (s):

{(a) an siRNA comprising a sense sequernce of SEQ ID
NO: 2 and an antisense seguence of SEQ ID NO: 3;

(b) an siRNA comprising a sense sequence of SEQ ID
NO: 4 and an antisense sequence of SEQ ID NO: 5;

(c) an giRNA comprising a sense seqguence of SEQ ID
NO: 6 and an antisense sequence of SEQ ID NO: 7;

{d) an siRNA compriging a sense seguence of SEQ ID
NO: 8 and an antisense sequence of SEQ ID NO: 9;

{e) an sSiRNA comprising a sense sequence of SEQ ID
NO: 10 and an antisense sequence of SEQ ID NO: 11;

{f) an s1RNA comprising a sense sequence of SEQ ID

NO: 12 and an antisense sequence of SEQ ID NO: 13;



[Claim19] A nmethod for preventing or treating pul nonary
fibrosis or lung cancer, conprising admnistering the si RNA according
to any one of clains 1 to 6 to a hunman or animl. SEQUENCE LI STI NG
<110> M E UNI VERSI TY OTSUKA PHARVACEUTI CAL CO., LTD <120> PREVENTI VE
OR THERAPEUTI C AGENT FOR FI BROSI S <130%7 0P0063 <150> JP 2010- 231946
<151> 2010- 10-14 <160> 70 <170> Patent In version 3. 1 <210> 1 <211>
2346 <212> RNA <213> Honp sapi ens <400> 1 ccuucgcgcc cugggccauc
ucccucccac cucccuccgc ggagcagcca gacagcgagg60 gccccggecg ggggcagggg
ggacgccccg uccggggcam GERERCgemdreEgng ce gssrlst) egeengeceg gESUTDICCC
ggagcggagg aaggagucgc cgaggagcag ccugaggcccl80 cagagucuga gacgagccgc
cgccgecccc Yocatdgenyd YyayydgEysegaggagyaycedSEYdayduggd Sacgagecuggu
cgggagaaga ggaaaaaaac uuuugagacu uuuccguugc300 cgcugggagc C cgcg
@@g%c § eRagHe

gggaccucuu ggcgce g@@argaaa@caggﬁiﬁoa@@@@@@@ae cgcc
ucccuuugcc gecggggac UgGUCCCU CCCUQCCCCC cQgcgy cccucaggceg
cccccauucce géacggg%%‘g gagbtdggl? “cE§4 Eﬁﬁacﬂéoﬁg@i@ glg)aa “dacuuuucce

cagaccucgg gogeacces, UGGRROEEAR, CUNEAUS oo GeHgUCHs rgageecce
gcgcauccua gacccluucu ccuccagga acgg ucucu 0 cuccgaccug ccacagaucc
ccuauucaag RGCACECALE AGHAGURGEAGRHGEREECOHP LR TD NO: 19;
{(j} an siRNA comprising a sense sequence of SEQ ID
NO: 20 and an antisense sequence of SEQ ID NO: 21;
(k) an siRNA comprisging a sensgse sequence of SEQ ID
NO: 22 and an antisense sequence of SEQ ID NO: 23;
{1) an siRNA comprising a sense sequence of SEQ ID
NO: 24 and an antisense sequence of SEQ ID NO: 25;
{(m) an sSiRNA comprising a sense sequence of SEQ ID
NO: 26 and an antisense sequence of SEQ ID NO: 27;
(n) an siRNA comprising a sense sequence of SEQ ID
NO: 28 and an antisense sequence of SEQ ID NO: 29;
(o) an siRNA comprising a sense seguence of SEQ ID
NO: 30 and an antisense sequence of SEQ ID NO: 31;
(p) an =iRNA comprising a sense sequence of SEQ ID
NO: 32 and an antisense sequence of SEQ ID NO: 33;
(gq) an siRNA comprising a sense sequence of SEQ ID
NO: 34 and an antisense sequence of SEQ ID NO: 35;
(r) an siRNA comprising a sense sequence of SEQ ID
NO: 36 and an antisense sequence of SEQ ID NO: 37; and
{s) an sSiRNA comprising a sense gequence of SEQ ID
NO: 54 and an antisense sequence of SEQ ID NO: 55.

[Claim 3]



caucuagguu
ugcgcccuuc
gacccccagc
gcagugccgg
cugcuaccgc
accugcaaga
cagauccugu
ccgcugcccg
uauauguucu
ucgccagagu
ggcaugaacc
cacgagccca
cgcaagccca
uuaaagaugg
uagauc
gacaaguuca
cucagcaacc
ggccgccgag
uuccgcaagg
gagccgcecugc
acccgugccc
caggggacca
acacagcaua
acccagcgac
caccauucau
gaaguggauc
cuacgugggc
uggggcccca
cuacuguagu
an artifici
guaccugaac

auuuccgugg
ucccugagga
cccugcaggg
ggggcgecge
ugcuguggcu
cuaucgacau
ccaagcugcg
aggccgugcu

gauacugaga
ccucagcuuu
gcggggecuc
cucccccaug
acuggugcug
ggagcuggug
gcucgccagce
agugcagaac

cacccccggu
cccucgaggc
cccaccacac
ccgcccuccg
acgccifygec
aagcggaagc
cccccgagcec
cggagcccga

ccaagccucc
ccuccuaccu
cagcccuguu
ggcugcggeu
ggccggecge
gcaucgaggc
agggggaggu
cuaauggugg

ccuccaccac720
uuugccggga780
cgcgcucucg840
gcugccgcug900
gggacuaucc960
cauccgcggcl1020
gccgeeccggel080
aaacccacaa

cgc

UC aaCHga USi iPY 3eegagendJEg UELgDN 1Cagaajuahargeaat asd Uro
gguuaucuuu ggggaaauug agggcuuucg cugcaagugg acaucaacgg
ggueaguttve casagiiccesggsatodinyg @acugouigey ngedgobgda
agggcuacca cuggacacgc aguacagcaa gcggcgccgu gcugcgugcc
éﬁeﬁgéﬁgcé'g@ﬂ@%@@@t@fcgéécéeﬁéﬁ @Eﬁﬂﬁgéggéh@gﬁgﬁgéuéﬁe

agagaggacu, ucccuygacgu ucccccacuc ugcacuauuc cuuugcccgg
Egﬁgﬁggegdﬁgﬁﬁﬁﬁg% gccugaggcc gacuacuacg cgaaaucuau

agagelcgpa gaagcgguac gaggcucaag uuaaaagugg cuggcgauac
ugaugucacc ggaguugugc ccuuagcgcc cacugcuccu guucacuacc

gCUUCEHAUG RIGC deeor8Engdes CAd dn AFadiHary guasasiugac
ugccaacuuc ugccucgggc gguccuggcc cuguacaacc gcaggcgcug

ghegait anct @Ugauegisgeutdee caggtastggiac ggoac thrubdaaggac
gcggaucucu gugucauugg ccacucccuc ucucucccuc caucaaggca

tgrgareygyl Yur cougeagsecanygaggel cdvr cyddidg 2ageagaguac
cugaacccgu, guugcucucc agcagcacgu ggagcuguac ggcugcugge
ﬁﬁgﬁﬁﬁbﬂgdngéb gga gugacagcag ggauaacaca gugaccuggc

Egggggggﬁc ccagcaucug gcuucagcuc cacggagaag accucggcug
cugccccua CcauuuggagC agCcauaaccC gggcgccucg ccaucgugua

gCUCCHAL A piA0@R86KEInG AL CLOF nL3ECeEednE faggcLcacc
gcgccugccu ggggucucca Ucugccuccu ccugccuguc guggggaaca

wE@#8Pn 21 24 In 2bns2tdz i RAAs21Sot iIdd fdxilalkdisg28a <223>
ally synthesi zed sense strand of si RNA <400> 2 ccgagaagcg
c2é¢rhad (ruglecxliie Zrom2tiRe RNAeii3msAfi fibei aknsequence

strand of the siRNA are converted into DNA and 1 to 10
consecutive nucleotides from the 5' terminus of the
antisense strand of the siRNA are converted into DNA.
fClaim 6]

The £iRNA according to any one of claims 1 to 5,
wherein the 5' terminus of the antisense strand is
monophosphorylated or monothicphosphorylated.

[Claim 7]

A pharmaceutical composition comprising the siRNA

according to any one of claims 1 to 6.
[Claim 8]
A TGF-B1 gene expression inhibitor comprising the

S1iRNA according to any cne of claims 1 to 6 ag an active

ingredient.



<220> <223> an artificially synthesized anti-sense strand of si RNA
<400> 3 uucagguacc gcuucucgga g21 <210> 4 <211> 21 <212> RNA <213>
Artificial sequence <220> <223> an artificially synthesized sense
strand of si RNA <400> 4 ccugaacccg uguugcucuc c21 <210> 5 <211> 21
<212> RNA <213> Artificial sequence <220> <223> an artificially

synt hesi zed anti-sense strand of si RNA <400> 5 agagcaacac ggguucaggu
a2l <210> 6 <211> 21 <212> RNA <213> Artificial sequence <220> <223>
an artificially synthesized sense strand of si RNA <400> 6

[Claim 9]

A preventive or therapeutic agent for fibrosis
comprising the siRNA acceording to any one of claims 1 to
6 as an active ingredient.

[Claim 10]

A preventive or therapeutic agent for pulmonary
fibrosis or lung cancer comprising the siRNA according to
any one of c¢laims 1 to 6 as an active ingredient.

[Claim 11]

Use of the siRNA according to any one of claims 1 to
6 for the production of a TGF-B1 gene expression
inhibitor.

[Claim 12]

Use of the siRNA according to any one of claims 1 to
6 for the production of a preventive or therapeutic agent
for fibrosis.

[Claim 13]

Uze of the ziRNA according to any one of claims 1 to
6 for the production of a preventive or therapeutic agent
for pulmonary fibrosis or lung cancer.

[Claim 14]

The siRNA according to any one of claims 1 to 6 for
use in inhibiting TGF-Bl gene expression.
[Claim 15]

The =siRNA according to any one of claims 1 to 6 for
uge in preventing or treating fibrosis.

[Claim 16]



ccuggcgaua ccucagcaac c21 <210> 7 <211> 21 <212> RNA <213> Artificial
sequence <220> <223> an artificially synthesized anti-sense strand of
si RNA <400> 7 uugcugaggu aucgccagga a2l <210> 8 <211> 21 <212> RNA
<213> Artificial sequence <220> <223> an artificially synthesized
sense strand of si RNA <400> 8 gcgacucdget agagugguua u2l <210> 9 <211>
21 <212> RNA <213> Artificial sequence <220> <223> an artificially
synt hesi zed anti-sense strand of si RNA <400> 9 aaccacucug gcgagucgcu
g21 <210> 10 <211> 21 <212> RNA

The siRNA according to any one of claims 1 to 6 for

use in preventing or treating pulmonary fibrosis or lung
cancer.
[Claim 17]

A method for inhibiting TGF-Bl gene expressiomn,
comprising administering the giRNA according to any one
of claims 1 to 6 to a human or animal.

[Claim 18]

A method for preventing or treating fibrosis,
comprising administering the siRNA according to any one
of claims 1 to 6 to a human or animal.

[Claim 19]

A method for preventing or treating pulmonary
fibrosis or lung cancer, comprising administering the
2iRNA according to any one of claims 1 to 6 to a human or

animal.



<213> Artificial sequence <220> <223> an artificially synthesized
sense strand of si RNA <400> 10 cgacucgcca gagugguuau c21 <210> 11
<211> 21 <212> RNA <213> Artificial sequence <220> <223> an
artificially synthesized anti-sense strand of si RNA <400> 11
uaaccacucu ggcgagucgc u2l SEQUENEE1RISI2NA> 21 <212> RNA <213>
Artificial sequence <220> <223> an artificially synthesized sense
strafrd1®r M [ ¥aRFTY 12 gacucgccag agugguuauc u2l1 <210> 13 <211> 21
<212> RNA Q25H6A RHARMACEVTHCAE ddliene® <220> <223> an artificially

synt 'ze% i- e r Q%Nif IE <§ $> g auaaccacuc uggcgagucg
c21 232@& Hﬁﬂéﬁiﬁfgﬁ H%%%E @@% EfM& ? R@ﬂ | sequence <220> <223>
an ari{zj@ Cbﬁ%ﬁ% synt hesi zed sense strand of si RNA <400> 14 cucgccagag
uggu6 uu <210> 15 <211> 21 <212> RNA <213> Artificial sequence
<150> JP 2010-231946
<151> 2010-10-14
<160> 70
{170> Patentln version 3.1
10> 1
211> 2346
<212> RNA
<{213> Homo sapiens
400> 1
CCUUCECECC CUBEEcCauc ucccucccac Cucccuccg8c ggagcageca gacagegage 60
BECCCCBECCE SEBSCaRBER EEAcgCCCCE UCCEEEECAC CCCCCCEECU CUBaBCCECC 120
CECEELECCE ECCUCERCCC SRAgCRRARE aaggaguUCcsC CRagegagcag ccugagegcce 180
Cagagucuga BacBagCcCeC CECCECCCCC SCCACUZCEE 28ageagees gageaggage 240
EELALSA8EE ACEABCULEU CEEgagaaga ggaaaaaaac UUUULAgacU UUUCCEUUEC 300
CEclUgggage CELagecece gLgaccuUcUU BECECEACcBC UBCCCCECEa SEaggcagea 360
CUUggERaCcC CcagacCece ucccUuugce ECCEEgEBace cUUSCUCCCU CCCUBCCCCC 420
UacaCEEcEU CCCUCABECE CCCCCauuct g2accagece UCEBEAgUCE CCEACcCCEEC 480
cucccgcaaa gacuuuuccc CagacCucgg gcgcaccccc UgcacgCCEC cuucaucccec 540
EBCCUBUCUC CUBAgCCCCC Ecgcauccua Bacccuuucu ccucCaggag acggaucucu 600
cuccgaccug ccacagaucc ccuauucaag accacccact UUCUEBUACC agaucecece 660
Caucuagguu auuucCCRUEE gauacugaga cacCCCCEEU Ccaageccucc ccuccaccac 720
UECECCCUUC UCCCUZAZEA CoUCAgcuuU CCCUCEAgEC ccuccuaccu uuugecggea 780
BacCCCCAgC CCCUBCAgEE ECEEEECCUC cccaccacac CagccCuguu CECEcucucE 840
BCaguULCCces ELEECECCRC CUCCCCCAUE CCECCCUCCE EECUZCERCU BCUEBCCECUE 800
CUgcuaccec UECUBUEECU aCUBBUECUE aCECCUBECC EECCEECCEC gggacuauce 960
accugcaaga cuaucgacau ggagcuggug aageggaage gcaucgagec cauccgegege 1020
Cagauccugu ccaagcugcg BCUCECCABC cccccegagec agegsgageu gecgcccgee 1080

_‘]._



<220> <223> an artificially synthesized anti-sense strand of si RNA
<400> 15 agauaaccac ucuggcgagu c21 <210> 16 <211> 21 <212> RNA <213>
sequence <220> <223> an artificially synthesized sense
<212> RNA <213>

Artificial

strand of si RNA <400> 16 cgccagagug guuaucuuuu g21
sequence <220> <223> an artificially synthesized

Artificial

ant i CSREOBECSE rapgdCcrIfgcyi (RIACHEICE>ad(ALaacnya goganc gaLw @ggergesag 21 14400>

18 <211> 21 <212> RNA <213> Artificial

sequence <220> <223> an

art i fABBECAZARC HESARRGNIER cBL CUEABES Cs ERCIAGUATE SEIRMEARRADCACAERCFUE agddlg

uuaucuuuu
@Hé%ﬂ

<220%U&

uauauguucu
Cgggcagagc
cagaaauaca
ucgccagagu
geggaaauug
cugcaaguge
gecaugaacc
caaagcucce
aacugcugce
cacgagecca
cugeacacegc
gceececcsu
cgcaagecca
geucccecce
geeuugeccea
Uuaaagauge
ucccugaceu
ugcacuauuc
uagauc
210y 2
Q11> 21
<212> RNA
k)

<220
223>

<400> 2

ucaacacauc
UgC8UCUgcu
gcaacaauuc
gguUaucuuu
dgggcuuuceg
acaucaacsgg
gEccuuuccu
ggcaccgecg
Ugcgecagcu
dgggcuacca
dguacagcaa
ECUECBUBCC
agguggagca
CECCCCECCC
UEBEEECUEU
dgagagegacu
uccccecacuc

CUuUUgCcCcCcer

Artificial

dagagcuccea
Baggcucaag
Cuggcgauac
ugaugucacce
CCUUABCECC
guucacuace
gcuucucaug
agcccuggac
Buacauugac
Ugccaacuic
BEuUcCcuggce
ECagBCECUE
gcuguccaac
cgcceccggca
aulluaaggac
BCEgaucucu
ccacucccuc

caucaaggca

CCgagaagce guaccugaac ¢

gaagceguac
uuaaadgugg
cucagcaacc
Egaguugugc
cacugcuccu
ggccgccsasg
BCCaCcCLCCEC
accaacuauu
uuccegcaagsg
UBCCUCEBEC
cuguacaacc
BaECCECUBC
augauceugc
gecccegecce
dCCCEUECCC
BUgUcauuge
ucucucccuc

caggggacca

cugaacccgu
dagcagcacsu
BECUBCUBEC
g8CaguEEUU
gugacagcag
Bugaccugec
LUEEagagesc
gcuucagcuc
aCCUCEBECUE
ccugccccua
agcauaaccce
cCcaucgugua
gCuccugcaa
caccccgccce
Ccaagececace
gcgccugecu
ucugccuccu

EUEEEEAaca

a2l <210> 19 <211> 21 <212> RNA <213> Artifici al
ERrA2AFEFaGAd| GHAIPUCHAN: RREAZLI( 2 ARG AEI8UAE A6AEAREQUBS

guugcucucc
ggagcuguac
dcccagceac
gaBCCBUEEa
ggauaacaca
caccauucau
ccagcaucug
cacggagaag
gaagugeauc
cauuuggagc
EEECECCUCE
CUaCgUEEEC
BUgCcagcuga
cgceceecsgceu
uggescecca
BEggucucca
CCUBCCUBUC

cuacuguagu

an artificially synthesized sense strand of siRNA

Sg? ence

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2346

21



<400> 19 aaaagauaac cacucuggcg a2l <210> 20 <211> 21 <212> RNA <213>
Artificial sequence <220> <223> an artificially synthesized sense
strand of si RNA <400> 20 cagagugguu aucuuuugau g21 <210> 21 <211> 21
<212> RNA <213> Artificial sequence <220> <223> an artificially

synt hesi zed anti-sense strand of si RNA <210> 22 <211> 21 <212> RNA
<213X2M}i f3i ci al sequence <220> <223> an artificially synthesized
sens€2%ty addl of si RNA <400> 22 gggauaacac acugcaagug g21 <210> 23
<211X2%3> <RR> RNA <213> Artificial sequence <220> <223> an

arti Ketdal Ayt sfiei mbsiegeencant i - sense strand of si RNA <400> 23
acuugcagug uguuaucccu g21 <210> 24 <211> 21 <212> RNA <213>

Arti 2§§?I sequence. <%20> <223> an artificially synthesized sense
strafd anRNA T Enoid [y sypibegead antdgsensacslrang ol 2R 25 <211> 21
<21224ﬁ§5 §213> Artificial sequence

uucagguacc gecuucucegga g 21

210> 4

211> 21

<212> RNA

213> Artificial sequence

<2200
{223> an artificially synthesized sense strand of siRNA

<4007 4
cCcUgaacccg uguugecucue ¢ 21

210> 5

Q11> 21

<212> RNA

213> Artificial sequence

<220>
223> an artificially synthesized anti-sense strand of siRNA

<400> 5
agagcaacac ggguucageu a 21

<210> 6

211> 21

212> RNA

213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

<4007 6
CCUBECEaua ccucagcaac ¢ 21

Q10> 7

211> 21

<212> RNA

<{213> Artificial sequence

220>
223> an artificially synthesized anti-sense strand of siRNA

_3_



<220> <223> an artificially synthesized anti-sense strand of si RNA
<400> 25 uugaugucca cuugcagugu g2l <210> 26 <211> 21 <212> RNA <213>
Artificial sequence <220> <223> an artificially synthesized sense
strand of si RNA <400> 26 ccaccauuca uggcaugaac c21 <210> 27 <211> 21
<212XABNA 9213> Artificial sequence <220> <223> an artificially

synt pagcreadeaduceseapre strand of si RNA <400> 27 uucaugccau gaaugpugge
c21 <210> 28 <211> 21 <212> RNA <213> Artificial sequence <220> <223>
an artificially synthesized sense strand of si RNA <400> 28 gcccuggaca
ccaaddhug8c21 <210> 29 <211> 21 <212> RNA <213> Artificial sequence
<220%2kP2321an artificially synthesized anti-sense strand of si RNA
<400%2® aBNAguuggu guccagggcu c21 <210> 30 <211> 21 <212> RNA <213>
Arti RREdx Asbifughek segpence

220>
223> an artificially synthesized sense strand of siRNA

<400> 8
gcgacucgcc agagugeguua u 21

<210> 9

211> A

<212> RNA

213> Artificial sequence

Q20>
<223> an artificially synthesized anti-sense strand of siRNA

<400 9
aaccacucug gcgagucgeu g 21

<210> 10

211> 21

<212> RNA

213> Artificial sequence

220>
<223> an artificially synthesized sense strand of siRNA

<400> 10
CEacuCcEcca gagugguuau ¢ 21

210> 11

211> 21

<212> RNA

213> Artificial sequence

<2207
223> an artificially synthesized anti-sense strand of siRNA

<400> 11
uaaccacucu ggcgagucge u 21

10> 12

Q11> 21

212> RNA

213> Artificial sequence



<223> an artificially synthesized sense strand of si RNA <400> 30
gacaccaacu auugcuucag c21 <210> 31 <211> 21 <212> RNA <213>
Artificial sequence <220> <223> an artificially synthesized
anti-sense strand of si RNA <400> 31 ugaagcaaua guuggugucc a2l <210>
32 <2223 21 <212> RNA <213> Artificial sequence <220> <223> an

arti Keg3al ay syt heisil1edynehnss 2ot reende oftrah®R4 sRNA> 32 gaccucggceu
ggaaguggau c21 <210> 33 <211> 21 <212> RNA <213> Artificial sequence
<220%48@23%2an artificially synthesized anti-sense strand of si RNA
<400gaGBEcc8aARBUEBIIAgC Clyagguce U2l <210> 34 <211> 21 <212> RNA 2R13>
Artificial sequence <220> <223> an artificially synthesized sense
stra2g1§; ?ERNA <400> 34 ccaagggcua ccaugccaac u2l <210> 35 <211> 21

211> 21
<212> RNA
<213> Artificial sequence

220>
<223> an artificially synthesized anti-sense strand of siRNA

<400> 13
auaaccacuc UgEcgaguce ¢ 21

210> 14

211y N

<{212> RNA

<{213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

<400> 14
CuCcgCccagag ugguuaucuu u 21

210> 15

211> 2

<212> RNA

<213> Artificial sequence

220>
223> an artificially synthesized anti-sense strand of siRNA

<400 15
agauaaccac UCUSECEagu ¢ 21

210> 16

211> 21

<212> RNA

{213> Artificial seauence

220>
<223> an artificially synthesized sense strand of siRNA

<400> 16
cgccagague guuaucuuuu g 21

<2102 17
211> 21



<212> RNA <213> Artificial sequence <220> <223> an artificially
synt hesi zed anti-sense strand of si RNA <400> 35 uuggcauggu agcccuuggg
c21 <212> RNA <213> Artificial sequence <220> <223> an artificially
synt hesi zed sense strand of si RNA <400> 36 cccuguacaa ccagcauaac c21
<210%2BT> <RNA> 21 <212> RNA <213> Artificial sequence <220> <223> an
arti Kgesal Ryt shint heSegeghcant i - sense strand of si RNA <400> 37
uuaugcuggu uguacagggc c21 <210> 38 <211> 21 <212> DNA <213>
Arti K220l <220> <223> an artificially synthesized sense strand of
si RNA22P20an<@d1figiadty fsyatesd zed 2t [ 13ense( 1Fand 2351 A <400> 38
cacugcaagu ggacat caac g21

2400y 17

aaagauaacc acucuggcga g 21

<210> 18

Q1> 2

<212> RNA

213> Artificial seguence

220>
223> an artificially synthesized sense strand of siRNA

<400> 18
gCCagagugeg uuaucuuuug a 21

<210> 19

211> 21

<212> RNA

<213> Artificial sequence

<2207
223> an artificially synthesized anti-sense strand of siRNA

<400> 19
aaaagauaac cacucuggcg a 21

210> 20

211> 21

<212> RNA

<{213> Artificial sequence

220>
<223> an artificially synthesized sense strand of siRNA

<400> 20
cagagugeguu aucuuuugau g 21

210> 21

Q1> 21

<212> RNA

<{213> Artificial sequence

220>
223> an artificially synthesized anti-sense strand of siRNA

<400> 21
ucaaaagaua accacuCUgg ¢ 21



<210> 39 <211> 21 <212> DNA <213> Artificial sequence <220> <223> an
artificially synthesized anti-sense strand of siRNA <220> <221>
m sc_feature <222>(7).. (21) <223> RNA <400> 39 ttgatgucca cuugcagugu
g21 <210> 40 <211> 21 <212> DNA <213> Artificial sequence <220>
<223> an artificially synthesized sense strand of si RNA <220> <221>
m sc <Peft ue <222>(1).. (14) <223> RNA <400> 40 cacugcaagu ggacat caac
021 <210> 21 <211> 21 <212> DNA <213> Artificial sequence <220> <223>
an ak2i?} cRNAly synthesized anti-sense strand of siRNA

213 Arti??cial sequence

220>
223> an artificially synthesized sense strand of siRNA

<400> 22
ggganaacac acugcaagug g 21

210> 23

211> 21

<212> RNA

213> Artificial sequence

220>
<223> an artificially synthesized anti-sense strand of siRNA

<400> 23
acUugcagug uguuaucccu g 21

210> 24

Q11> 21

<212> RNA

{213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

<400> 24
cacugcaagu ggacaucaac g 21

210> 25

211> 21

212> RNA

213> Artificial sequence

220>
<223> an artificially synthesized anti—sense strand of siRNA

<400> 25
uugaugucca cuugcagugu g 21

210> 26

211y 2

<212> RNA

<213> Artificial seauence

{2207
223> an artificially synthesized sense strand of siRNA

._.7..



<220> <221> m sc_feature <222>(6).. (21) <223> RNA <400> 41

ttgat gucca cuugcagugu g21 <210> 42 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> an artificially synthesized sense
strand of si RNA <220> <221> m sc_feature <222>(1).. (15) <223> RNA
<400%48@> cagugcaagu ggacat caac g21 <210> 43 <211> 21 <212> DNA <213>
Arti focat@duusgqQiegoageadd29> <223> an artificially synthesized 21
anti-sense strand of si RNA <220> <221> m sc_feature

210> 27

Q11> 21

<212> RNA

<213> Artificial seauence

220>
<223> an artificially synthesized anti-sense strand of siRNA

400> 27
uucaugeccau gaaugeugec ¢ 21

<210> 28

211> 21

<212> RNA

213> Artificial sequence

{2205
223> an artificially synthesized sense strand of siRNA

400> 28
gcccuggaca ccaacuauug ¢ 21

210> 29

21y 21

<212 RNA

{213) Artificial sequence

220>
223> an artificially synthesized anti-sense strand of siRNA

<4007 29
aauaguugey guccagegcu ¢ 21

210> 30

211> 21

<212> RNA

<213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

<400> 30
gacaccaacu auugcuucag ¢ 21

210 3

211> 21

<212> RNA

<213> Artificial sequence



<222>(5).. (21) <223> RNA <400> 43 ttgaugucca cuugcagugu g21 <210> 44
<211> 21 <212> DNA <213> Artificial sequence <220> <223> an
artificially synthesized sense strand of si RNA <220> <221>
m sc_feature <222>(1).. (16) <223> RNA <400> 44 cacugcaagu ggacaucaac
021 <24@> 45 <211> 21 <212> DNA <213> Artificial sequence <220> <223>
an akeP3} caaldnti$icitheési syadhevitzed sensesariseagidanl off RNINA<220> <221>
m sc_feature <222>(4).. (21) <223> RNA <400> 45 ttgaugucca cuugcagugu
g21 <20@> 36 <211> 21

Ugaagcaaua EuuggUBUCC a 21

<210> 32

211> 21

<212> RNA

<213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

<4007 32
gacCcucegcu ggaagugegau ¢ 21

210> 33

211> 21

<212> RNA

<213> Artificial sequence

220>
223> an artificially synthesized anti-sense strand of siRNA

<400> 33
uccacuucca gccgageucc U 21

<2107 34

211> 21

<212> RNA

<{213> Artificial sequence

220>
<223> an artificially synthesized sense strand of siRNA

<400> 34
cCcaaggecua ccaugecaac u 21

210> 35

CARDIA

<212> RNA

213> Artificial sequence

220>
223> an artificially synthesized anti-sense strand of siRNA

<400> 35
UUBECaUEEU agCCCUUEEE C 21

<210, 36
211> 21



<212> DNA <213> Artificial sequence <220> <223> an artificially
synt hesi zed sense strand of si RNA <220> <221> m sc_feature <222>(1)..
(17) <223> RNA <400> 46 cacugcaagu ggacaucaac g21 <210> 47 <211> 21
<212> DNA <213> Artificial sequence <220> <223> an artificially
synt RgsdzedNmnti -sense strand of si RNA <220> <221> m sc_feature
<222%0B)> . Ac2iict2R3IrqiBe<400> 47 ttgaugucca cuugcagugu g21 <210> 48
<2112 2%><212> DNA <213> Artificial sequence

220

<223> an artificially synthesized sense strand of siRNA

400> 36
¢cccuguacaa ccagcauaac ¢ 21

210> 37

Q11> 21

<212> RNA

213> Artificial sequence

2207
{223> an artificially synthesized anti-sense strand of siRNA

<400> 37
UUAUECUEEU UBLACABEEC ¢ 21

<210> 38

211> 21

<212> DNA

213> Artificial

220>
{223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
Q22> (1).. (13)
<223> RNA

<400> 38
cacugcaagu ggacatcaac g 21

210> 39

211> 21

<212> DNA

213> Artificial sequence

220>
(223> an artificially synthesized anti-sense strand of siRNA

{2200

221> misc_feature
222> (7). (21)
<223> RNA

<400> 39
ttgatgucca cuugcagugu g 21

_‘] 0...



<220> <223> an artificially synthesized sense strand of si RNA <220>
<221> m sc_feature <222>(1).. (18) <223> RNA <400> 48 cacugcaagu
ggacaucaac g21 <210> 49 <211> 21 <212> DNA <213> Artificial sequence
<220> <223> an artificially synthesized anti-sense strand of si RNA
<220> <221> msc_feature <222>(2).. (21) <223> RNA <400> 49
t ugaq@u@ra4guugcagugu g21 <210> 50 <211> 21 <212> DNA <213>
Arti Kptlal 2sequence <220> <223> an artificially synthesized sense
stra@1df BNRNA <220>

{213> Artificial seauence

<2207
223> an artificially synthesized sense strand of siRNA

220>

<{221> misc_feature
222> (1).. (14)
<223> RNA

<400> 40
cacugcaagu ggacatcaac g 21

210> 41

211> 21

<212> DNA

<{213> Artificial sequence

220>
{223> an artificially synthesized anti-sense strand of siRNA

220>

{221> misc_feature
222> (6).. (21)
223> RNA

<400> 41
tteatgucca cuugcagugu g 21

210> 42

211> 21

<{212> DNA :
<213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
222> (1).. (19)
223> RNA

<400, 42
cacugcaagu geacatcaac g 21

<210y 43
21> 2

_]‘l_



<221> msc_feature <222>(1).. (19) <223> RNA <400> 50 cacugcaagu
ggacaucaac g21 <210> 51 <211> 21 <212> DNA <213> Artificial sequence
<220> <223> an artificially synthesized sense strand of siRNA <220>
<221> msc_feature <222>(1).. (20) <223> RNA <400> 51 cacugcaagu
ggacqpedacpgRl <210> 52 <211> 21 <212> DNA <213> Artificial sequence
<220Z2xP23Arwifigiil fsequa@icky synthesized sense strand of siRNA <220>
<221> msc_feature <222>(1).. (13) <223> RNA <400> 52 ccaagggcua
ccat gé2@ac t21 <210> 53 <211> 21 <212> DNA <213> Artificial sequence
<223> an artificially synthesized anti-sense strand of siRNA

{2200

221> misc_feature
222> (9).. (21)
{223> RNA

<400> 43
ttgaugucca CUUBCABUEU £ 21

210> 44

211> 21

<212> DNA

{213> Artificial sequence

<220> .
223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
222> (1).. {16)
<223> RNA

<400> 44
cacugcaagu ggacaucaac g 21

210> 45

211> 21

<212> DNA

213> Artificial sequence

<2207 .
223> an artificially synthesized anti-sense strand of siRNA

220>

<221> misc_feature
222> (4).. (21)
(223> RNA

<4007 45
ttgaugucca cuugcagugu g 21

<210, 46

211> 21

<{212> DNA

(213> Artificial seauence

_.‘I 2_



<220> <223> an artificially synthesized anti-sense strand of si RNA
<220> <221> m sc_feature <222>(7).. (21) <223> RNA <400> 53
ttggcauggu agcccuuggg c21 <210> 54 <211> 23 <212> RNA <213>
Artificial <220> <223> an artificially synthesized sense strand of
si RNK2agh00> 54 cacacugcaa guggacauca acg23 <210> 55 <211> 23 <212>
RNA <223> Antdrtii€icilal f2Xntkéx3ed asense tetirand alfl yiRMANt hesi zed
anti-sense strand of si RNA <400> 55 cguugauguc cacuugcagu gug23 <210>
56 <Z220> 21 <212> DNA <213> Artificial <220> <223> an artificially
synt K821 zedisntfeabinese strand of si RNA <220> <221> nisc_feature
<222£§a§>. (&119)(12)223> RNA <400> 56

<223> RNA

<400> 46
cacugcaagu ggacaucaac g 21

10> 47

117 21

12> DNA

{213> Artificial seauence

{223> an artificially synthesized anti-sense strand of siRNA

221> misc_feature
222> (3).. (21)
<223> RNA

400> 47
ttgaugucca cuugcagugu g 21

<210> 48

Q11> 21

<212> DNA -
213> Artificial seauence

{2207
223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
222> {1).. (18)
<223> RNA

<400 48
cacugcaagu ggacaucaac g 21

> 49

> 21

> DNA .

> Artificial sequence
b

223> an artificially synthesized anti-sense strand of siRNA

_1 3_



uugaugucca cuugcagugt g2l <210> 57 <211> 21 <212> DNA <213>
Artificial <220> <223> an artificially synthesized sense strand of
Si RNA <220> <221> mi sc_feature <222>(1).. (18) <223> RNA <400> 57
cacugcaagu ggacaucakc g21 <210> 58 <211> 22 <212> DNA <213>

Arti Kpgddal <220> <223> an artificially synthesized sense strand of
si RN&2ZP20mi s Featuriesc_feature <222>(1).. (21) <223> RNA <400> 58
cacug@2@gu (Pgaddlicaac gt 22 <210> 59 <211> 23 <212> DNA <213>

Arti KP23)al RKR20> <223> an artificially synthesized sense strand of
si RNA <220> <221> misc_feature <222>(1).. (21) <223> RNA

<400, 49 _
tugaugucca CUUECABUEU & 21

210> 50

211> 21

<212> DNA

{213> Artificial sequence

220>
223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
222> (1).. (19
<{223> RNA

<400> 50
cacugcaagu ggacaucaac g 21

<210> 51

211> 21

<212> DNA

213> Artificial seauence

220>
223> an artificially synthesized sense strand of siRNA

2207

<{221> misc_feature
22> (1).. (20
{223> RNA

<400> 51
cacugcaagu ggacaucaac g 21

210> 52

211, 21

<212> DNA

213> Artificial sequence

220>
{223> an artificially synthesized sense strand of siRNA

{2207
221> misc_feature
222> (1).. (13)

-14-



<400> 59 cacugcaagu ggacaucaac gtt23 <210> 60 <211> 24 <212> DNA

<213> Artificial

<220> <223> an artificially synthesized sense strand

of si RNA <220> <221> misc_feature <222>(1).. (21) <223> RNA <400> 60
cacugcaagu ggacaucaac gttt24 <210> 61 <211> 25 <212> DNA <213>

Arti Kpgdal RNR20> <223> an artificially synthesized sense strand of

Si RNA <220> <221> misc_feature <222>(1).. (21) <223> RNA <400> 61
cacugcaagu ggacaucaac gtttt25 <210> 62 <211> 26 <212> DNA <213>

Arti KA@0al 52220> <223> an artificially synthesized sense strand of

si RNecageEgsua ccatgccaac t 21

<210 53
211> 21
<212> DNA

{213> Artificial sequence

<220

<223> an artificially synthesized anti-sense strand of siRNA

<220

221> misc_feature
222> (0).. (21)

<223> RNA

<400> 53

ttgegcaugeu agCcCCUUBEE C 21

€210> 54
11y 23
<212> RNA

213> Artificial

<2207

223> an artificially synthesized sense strand of siRNA

<400> 54

cacacugcaa gugeacauca acg 23

<210» 55
211 23
<212 RNA

213> Artificial

<220

{223> an artificially synthesized anti-sense strand of siRNA

<4007 55

cguUUgauguc cacluugcagu gug 23

<210> 56
Q1 21
<212> DNA

213> Artificial

<220

223> an artificially synthesized anti-sense strand of siRNA

_1 5_



<221> m sc_feature <222>(1).. (21) <223> RNA <400> 62 cacugcaagu
ggacaucaac gttttt26 <210> 63 <211> 27 <212> DNA <213> Artificial
<220> <223> an artificially synthesized sense strand of siRNA <220>
<221> msc_feature <222>(1).. (21) <223> RNA <400> 63 cacugcaagu
ggacape@ac gtttttt27 <210> 64 <211> 28 <212> DNA <213> Artificial
<220%2%P23mi g faaturde ci al | y synt hesi zed sense strand of si RNA <220>
<221%282sc (leatl@fe <222>(1).. (21) <223> RNA <400> 64 cacugcaagu
ggacd@fPacRhAtttttt 28 <210> 65 <211> 23 <212> DNA <213> Artificial
<220> <223> an artificially synthesized sense strand of siRNA

<400> 56
uugaugucca cuugcagugt g 21

<210> 57

21y 21

<212> DNA

213> Artificial

220>
<223> an artificially synthesized sense strand of siRNA

<2207

221> misc_feature
222> (1).. (18)
<223> RNA

<400> 57
cacugcaagu gegacaucakc g 21

10> 58

11> 22

12> DNA

213> Artificial

{223> an artificially synthesized sense strand of siRNA

{221> misc_feature
222> (1).. (21)
<{223> RNA

<400, 58
cacugcaagu gegacaucaac gt 22

<210> 59

211> 23

<212> DNA

213> Artificial

{220>
(223> an artificially synthesized sense strand of siRNA

<220
<221

misc_feature
222> (1)

. 21)
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<220> <221> msc_feature <222>(1).. (21) <223> RNA <400> 65
cacugcaagu ggacaucaac gta23 <210> 66 <211> 25 <212> DNA <213>
Artificial <220> <223> an artificially synthesized sense strand of
si RNA <220> <221> misc_feature <222>(1).. (21) <223> RNA <400> 66
cacu¢ga®guRNacaucaac gttaa25 <210> 67 <211> 27 <212> DNA <213>
Artificial <220> <223> an artificially synthesized sense strand of
Si RNA <220> <221> misc_feature <222>(1).. (21) <223> RNA <400> 67
cacugd@Bgubfgacaucaac gtttaaa27 <210> 68 <211> 29 <212> DNA <213>
Arti Cheiedaagp Zgacaucaac gtt 23

<210> 60

211y 24

<212> DNA

<213> Artificial

{2200
223> an artificially synthesized sense strand of siRNA

{2207

<{221> misc_feature
222> (1).. {21)
<{223> RNA

<400> 60
cacugcaagu ggacaucaac gttt 24

<210> 61

211> 25

<212> DNA

213> Artificial

220>
223> an artificially synthesized sense strand of siRNA

220>

<{221> misc_feature
222> (). (21)
<{223> RNA

<4007 61
cacugcaagu geacaucaac gtitt 25

<210, 62

<211y 26

<212, DNA

213> Artificial

{2207
<223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
222> (.. {21)
<223> RNA

_1 T_



<223> an artificially synthesized sense strand of si RNA <220> <221>
m sc_feature <222>(1).. (21) <223> RNA <400> 68 cacugcaagu ggacaucaac
gttttaaaa29 <210> 69 <211> 25 <212> DNA <213> Artificial <220> <223>
an artificially synthesized sense strand of si RNA <220> <221>
m sc<Heelt uge <222>(1).. (21) <223> RNA <400> 69 cacugcaagu ggacat caac
gt t agabugc2Bir etQcachhe A t€R12> DNA <213> Artificial <220> <2232 an
artificially synthesized sense strand of si RNA <220> <221>
msc_feature <222>(1).. (21) <223> RNA

<210p 63

11y 27

<2127 DNA

<213> Artificial

220>
223> an artificially synthesized sense strand of siRNA

220>
221> misc_f
222> ). (
<223> RNA

eature
21)

<400> 63
cacugcaagu ggacaucaac gtitttt 27

<210> 64

<211> 28

<212> DNA

213> Artificial

<2207
(223> an artificially synthesized sense strand of siRNA

220>

<{221> misc_feature
222> (1).. (21)
<223> RNA

<400> 64
cacugcaagu ggacaucaac gttttitt 28

<210> 65

11> 23

<212> DNA

(213> Artificial

220>
<223> an artificially synthesized sense strand of siRNA

2200

<221> misc_feature
222> (1).. (21)
<223> RNA

<400> 65
cacugcaagu ggacaucaac gta 23
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<400> 70 cacugcaagu ggacatcaac gtttaaa27

210> 66
211> 25
<212> DNA
213> Artificial

220>
<223> an artificially synthesized sense strand of siRNA

{220)

221> misc_feature
222> (1).. (21)
<223> RNA

<400> 66
cacugcaagu ggacaucaac gttaa 25

210> 67

Q1 27

<212> DNA

213> Artificial

{220
223> an artificially synthesized sense strand of siRNA

220>

221> misc_feature
222> (1).. (21)
223> RNA

<400> 67
cacugcaagu geacaucaac gittaaa 27

<210> 68

211> 29

<212> DNA

<213> Artificial

220>
{223> an artificially synthesized sense strand of siRNA

{2200

<221> misc_feature
222> (1}.. (21)
{223> RNA

<400> 68
cacugcaagu gegacaucaac gitttaaaa 29
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<212> DNA
213> Artificial

220>
223> an artificially synthesized sense strand of siRNA

220>

<221> misc_feature
222> {1).. {21)
<223> RNA

<400> 69
cacugcaagu geacatcaac gttaa

<210> 70

211> 27

<212> DNA

213> Artificial

220>
223> an artificially synthesized sense strand of siRNA

<2207

221> misc_feature
222> (1).. (21}
223> RNA

<400> 70
cacugcaagu egacatcaac gtttaaa

_20_



