SPECI FI CATI ON APTAMER FOR CHYMASE, AND USE THEREOF Techni cal Field [0001]
5The present invention relates to an aptaner agai nst chynase, a nethod of -
utilizing the sane and the |ike. Background O The Invention [0002] Human
chymase (EC. 3.4.21.39), a chynotr\gPBCERICATIONr i ne 10 protease, is stored
in mast cell secretory _qgranules. U er i [ an, mast cells
under go degranulation,éﬁgﬂﬂgﬁ%ﬁmiEggﬂgééerggéég%ﬁqﬁhﬁgﬁﬁghynase, al ong
with a w dgecranigtyrobi1anflammati on nmedi ators, outside the cells. The

rel eased human chynmase specifically recognizes aromatic amno is acids
cont ai ned [0OR03dbstrat e proteins and peptides, such as phenyl al ani ne and
tyrosine, and cheaves Lbe, peprlde: fonds Adioiy g, Lo rbherarbagnaci ds. A
representative substrate for hunman chymase is angiotensin | (Angl). Human
chymase clc@gwmese/Angl mébhpdodficet Bhif oterigdien dame( Angl Ithe ai¥gsoconstricting
20 factor, | .an chynmases are phyl ogenetically classified under
t wo subfaﬁﬂqqi§9uggg§g &Eﬁriﬂ%?%g%o?ncluding humans, express only one kind
of chymasg,poekijch belongs to the a family. Meanwhile, rodents express both
the a and famlies of chymase. 25 In mce, there are a plura itgﬁof ki nds

of chymases, of H#f#irBhChil38e misE - Eet 12 brotlease PYINERPE P whrELSBEIBRgs to
the fgg} Dheotle SONTLUSEEL 05 eSOl PSRl i3 el byTany sy Mase,

j udgi n its Substrate specificity and node of expression in tissue. In
hanst er s, dxarsthel chymadetipnal sast GOl hemyulensfo degrapamaltyOn¢or r esponds

o humen chyrmse, Neanuhil o INCE- 5. a0d, [Tl 61, &1y TRSe2...vhi ghbalon (o

the a famf ., pOSsess astds activity and

di ffer fremMherynoehynesamnatt enmeaf asethst rattesisfpedid cieljts.350mymase is
profoundly associated with the activatjon of transjﬁggﬁ ngrgromﬂh f act or

(TGF-). Tarlpasgdstempn ghyReaft SPOFH FFat BhtESRgGEH: &efl glhape

matric i wak ~c deld alnceldrts issichekal ned in
extrac§?|3?§$ﬂﬁé?@F%2§E9i§“|§PS§??§?%n TG--p bfhd?%éﬁﬁfgfgiﬁ ELTBP). TG

5 is rel eagethyfledmnéxer andl tukasinat r #eeschen v dire dshid dec tiopdfed, and
the activated .-TG=-_is cytokine_qf .par i I e L.viAg _
or gani sns & dfP@@l&oi%98leg&nPna§% ?'proll gfﬁ%%%ﬁkg% gpggg%ékgig??on and
ti ssue repaiarnthyiegenesathgioatheint I s¢Arlegin utymaBolchgpseeotletsesi gnal
| eads 10 to the onset and progression_of a wde variety of di.seases. It is
t hought t H&t9T F MEOICSc 889 10ERYFAB el s Aot ved i FRIIETEe4se™5f | at ent
TG fr 2E§§Ekﬂgellular matrices and the conversion of latent TGF- to
active -. Chymase is known to be associated with a broad range of /5

di seases, i ncl utlampafliibroshymasgsdroeaBlyl egerkEeexlsy Grfdsdfigd srder

allergic diseases and .organ adhesion, Fihrosis is an il ch i zed
by abnor met% et T eﬁg QXFPQCBYI Eﬂméiﬁ%ﬂr%ﬁéiyé%?gthggééﬁ ,g%ég%?%
liver, kidhew cHd kigrd dfhenhhinsee, r @aukhi bglomgexeesshalapasintilon of 20
connective ti'ssue proteins. In pulnonary fibrosis, éor exanpl e, c?pnective
tissue prdfednhisdigoh reslepdisl sgencadspBsEh the gkcad P famili€s of chymase.

25 In mice, there are a plurality of kinds of chymases, of which
mouse mast cell protéase—4 (mMCP-4), which belongs to the
family, is considered to be most closely related to human
chymase, judging from its substrate specificity and mode of
expression in tissue. In hamsters, hamster chymase-1, also a

30 member of the B family, corresponds to human chymase.
Meanwhile, mMCP-5 and hamster chymase-2, which belong to the a
family as with human chymase, possess elastase-like activity
and differ from human chymase in terms of substrate
specificity.

35 Chymase is profoundly associated with the activation of
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in the lung, resulting in hard shrinkage of pul nonary al veoli and ensuing
respiratory distress. Lung fibrosis has been shown to result from
pneunoconi osi s, which is caused by exposure to 25 a |arge anount of dust,
dr ug- i ndugesh phetn ayroutic Ifaick orafs¢TUGHyYB use TGE-@r egéssachnas bmt¢rancer

agents, allergic pneunonia, pul nonar ber cul osi s, autoi i S
such as cbPfageltditieasd Pnd™ ﬁétlr?ﬁg.w?g%\f%‘??mt et earﬁue@yn%?}lgh%g%ggases
in which thel sause disddttdiow. 30Tke ardhani setafnedsiet eftfddwldsilarat the
nol ecul ar | evel has not been elucidated well . General|y, in _norngl _states,
the prol iherai¢en el Fanaa ilatendf TEEpPoBIadtRY PEOYRYE Joiitol | €87 Pn case
of serious,of. PELSi$t £l I AmANOA Ohat Bl BEY, aBOWEY @I red Ntrd | SSUE repair
mechani’sm wor ks i n excess, 35 resulting in abnormal proliferation of

fi brobl astst andtedyespt achectdan veftecoAGEePi ve @i syuekprotal marapgonty g

known as a factor that causes the e i tive of
its invoI%@ﬂ%ﬁ??n??'ﬂ%sf'%%HJf@ﬁ%&ﬁéﬁgt%gggggﬁgg?s?¥g€?@%§6§yg%§§hti-TGF-

neut ral i zppgl anétootyn tandn & Ariemliamdel aofl tibsosi sepaiisesndiecr eased
col | agen expression and _significantly suppressed fibrosis. I.n _patients with
i di opat hi EeBEPABREFYD {3 Bressi SLSTUR iEEYEd -| ¢ 3 Lnie -thsar?&géﬂagv&teégs
counts, of t8h¥ﬁr§.s§ﬁ§8§'éﬂl<yepWes‘§Jdr§ oA’ @ Qhser vadieMpapphil secasssocizat i on
of chyimase in fibrosis has been 10 denonstrated by experinents using ani mal
nodel s. | hsathansherthwdeln ofhis axmesiss-i FBVEEESpUPndREPYVEH bidsthe

facilitated_ chymas ctivit increased, expresst I MRNA,
tissue fiBFOSH eaﬁg @?E%?t5%@%3ﬂ€%§“h?§t§?§ﬁ? P%%ﬁt@%tgg%%%gﬁg%;h%%ynase
i nhi bi t or senThessaneoef f gedst haye-fheen aehseevedripr 15 a nmouse nodel of

bl eomyci n-i nduced pul nopary fibrosis; adm nistrati. of . ch se inhibitors
suppr essed chynﬁ?@m%%?i%?t§mﬁﬂﬂ1?%&ﬁbéﬁsﬁ§ﬂF§§9pW6EFn3 %6%%%? ?nge‘op W t h

these feahutesscShyMBRSEudN DEfIFSsIGAN RedieRe saslprophykasese or
therapeutic drugs for diseases related to 20 chymase, such as_fibraosis.
Chymase i nhifbaroasiohat ahbeegheeh shasdopad OFoPideI8REMPT M| BRIFLS

conpounds ,such a?l%Pg%8g§arg%@%%ﬁg%ggaggmgggggi,méggbggggﬁ,ognd

JhU-10311?§5a?P§ e ocumen I'n recent years, applications of
RNA apt ameksrteet halapestbst datkgs, irdidgndstiqy heagént $ivand kedreyeagents
have been dnamﬁng attentjon; s Qﬁdggtaners ve alneadgfbeen in

a :

R
clinical $tddyag §Qeo}lkﬁ'p¥%é§$%%ﬂ SXF e CERSEF 2004  t he worl d' s

first ARLRME vAr HYssYBCHISPe iNES apPravednagya f3BrbBesapeoti exanple f or
age-related nmacul ar degeneration in the US. An RNA aptaner refers to an RNA

that bi ndsospecitiveatigste nreveipt Fwieal €Qdd@9Sas IgPFsdteilh, SXRESEan be
prepared using _the SEL [ i i gandsnhyvExpeasnii al

Enri chmentl)n ri;‘%tehg n?PaEé(ﬁfﬂc%%%(g%ntkga%%&llrﬁ% eOE'E%%X rrgt hgd, 35 an RNA
t hat bi ndsnspeeistiiagl kgsporatvay gétstmdecul &ung fiblregiedhés opeemh FNNTpool

wi th about 1014 different nucl eot|de. sequences. The R S ndom
sequence &P 56589t45rﬁﬂcP88PW88%?1%ﬁ+%ﬁqﬁyi? dﬁkéﬁ“ﬁﬁkﬁ%ghégpggéﬁgnégs.

This RNA Roalyrge akbawedokoaikxeddmhdhi mddesdginamicesisl, e whdoth asly the 5
RNA t hat has bound to the target nolecule is separated using_a filter and
the |ike. CHvscRNRYs@g&r afedrPgs afpfh f # 2 AHyL FRLISER 2950d Srhifd 1PE9¢Sed as a

RN apt amr S HRE B nBs BOREY T KAy TE TR (argar e R Dot fed.
10Apt aner drlugsien idieeastej, bady thegsikean Hoaregetr, there are not a few
cases in which the cause is unknown.
30 The mechanism of onset of fibrosis at the molecular level
has not been elucidated well. Generally, in normal states, the
proliferation and functions of fibroblasts are well controlled.
In case of serious or persistent inflammation or injury,

however, the tissue repair mechanism works in excess,

35 resulting in abnormal proliferation of fibroblasts and
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extracellular proteins. Wth reference to many scientific paperé and ot her
reference materials in the public donain, aptanmer drugs are judged to
potentially surpass antibody drugs in sone aspects. For exanple, aptaners

of ten exhpbitphbgherid® & fddtidectand specibi pirbyelns. t araye el &oolves t han
do anti bodi es. Aptaners are unli Igcg)lrey t o under go i@une el imnation, and
adverse refcti SASteRaraRt F3519T WESEENEIITESS - sucth B EMtS%ody- dependent

cel | -medi Q&ggegﬂ%%k city {ARXIQernd CanphereRtetepepdentd cytiat oxi city 20
(CDC), are portedly unlikely to occur with the use of aptaners. Fromthe

Vi ewpoi nt aghidt sgraei oves, araptraneriE Enfe neikeby i gongi griatleody %9 s¥ues
because of their | ecul ar. .sj ze. of t ? h +bodj s,

enabl i ny @3%1“3; Iaggafd%#i %/lek?li/g%los tar gceétLé sdl%{&gtse%%%gcg%ggé%%% aén%%s are
produced byd2bighenicaht 5y ngsiessddeipersiist. sitepaelettd we tdheni cal

nmodi fications, and enabl e cost_reduction by mass-gr oducti on, ga?er

advant ageédépraphafers ierd tdel HoiRpier hstsesse 4e%61Fi ¢4, TR 3si st ance

and sol vept LesLgt aBGRE s Mearwihfse s il iaed rhaltf ckilvesaeé apsaress. are
generally shorter than 30 those of antibodi es; however, this property is

soneti nes advan¥ageehslén a$eeeioit iaxiad tGhyrRsesdnf 4¢PEopdadhed peRn

concl usion that_ even en 1:S,-ha ,

b0t ent 71 TSP A8 Eoaney DO A gES (PP Dhotrenet 35" [ Pat ant' Bocirent
5 [0004] mBatentrDptusmntih-PatdntedDopuinentayPeatibnosbecufrent 1] Patedt
Docunent 1] 2] 3] ,41 USB6500835. W91/ 19813 V‘%94/ grBLO-SO W95/ 07364

[ Summary 6RYRRES| AGEAVLBH] IRrotisidt S BEVEG 67 CREFhvent TOnT’ [ 0005]
The presept iikert HeRsks Shdestied: tyhdianrl nraniaptigieantlyf eedabydase
and a method for utilizing the same, and the like, [Means of Solving the
Pr obl ems] byoobgase inhThetprasemhsa maBIRt 6id echvebevgabed PP Herd yf 4%

solve the _problem daseriped; above: Anc SUc&eedathdra B ¢RRELEY SN
administration of chymase inhibitors suppressed chymase
activity and reduced hydroxyproline content.
With these features, chymase inhibitors can be used as
prophylactic or therapeutic drugs for diseases related to

20 chymase, such as fibrosis. Chymase inhibitors that have been
developed include small molecular compounds such as TPC-806,
SUN-13834, SUN-C8257, SUN-C8077, and JNJ-10311795 (Patent
document 1).

[0003]

25 In recent years, applications of RNA aptamers to
therapeutic drugs, diagnostic reagents, and test reagents have
been drawing attention; some RNA aptamers have already been in
clinical study stage or in practical use. In December 2004,
the world’s first RNA aptamer drug, Macugen, was app;oved as a

30 therapeutic drug for age-related macular degeneration in the
US. An RNA aptamer refers to an RNA that binds specifically to
a target molecule such as a protein, and can be prepared using
the SELEX (Systematic Evolution of Ligands by Exponential
Enrichment) method (Patent documents 2-4). In the SELEX method,

35 an RNA that binds specifically to a target molecule is
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15 aptaner of good quality for chymase, which resulted in the conpletion of
the present invention. [0007] Accordingly, the present invention provides
the following: 20 [1] An aptamer that binds to chynase to inhibit a chynmase
activity. sp2kcthd aptmnan %&kqp@bkmwith[agoutcdﬁmr|¢mﬁﬁyn§nﬁu¢m¥xnﬂxm%de

sequence represent ed N2UAAX2 E D NO 2P, 20 of X
and X2, @BH@PCFaenﬁﬁ%é#&gﬁQﬁﬁ, a8 R 6F7GY g%%q%%% o?fNﬁ %ﬁ% mﬁeth;r

i denti cal nQb1BetibssA w}e:a@a UL@rfﬂénke{&]bﬁhﬁ:m{étraﬁefmaﬁceédI nchiso[R§a
wherein NIN2 is GA, GU, [4] The aptaner according to [2],

wher ei n XPOthlXZaéi@W%%t%PA@%%GQKW%FREa ?ﬂrgﬁﬁen§ﬁﬁgﬁé?'aéegrHPﬁﬁ toe
[3]or[4], pyReraLn ggs[gfﬁ%%@ cipd é:)c}’rldcme@u'l% nuckepki-desahasihgen

nodi fied or altere e aptaner accordlng [1], conprising any one
of the nuéhé@&mdendeqhenbebe(aﬁﬁm(Ewﬂaﬁ@p@aﬁtbél@ﬂrampllfagdamYa%EzﬁﬁR

3057, 56988 AHG°08755Ti Th T HE= ROV o1 n TRal ehe VAR oy be

t hymi ne) ; repBhtaAgaphasesp&LaPLbisi Ao mmltﬁ@ctdsje asleqmaneptaabecthdtf rom
anong SEQ ID NO 4-34, 38-57, 59-65 and 69-72 (with the provision that the
uraci | mapiBest BpaTAE} Cahher &P nthe t P IIet MR sticd&8raPs §ES§PF?§t

del et 919 I nsert gt + O 2d4E05s ang; & Cin@ WG] atide sequencgchavi ng an

identify of 709 nor e to a nucl eoti de sequence sel ected fromanong SEQ I D
NO 4- 34, e%&raﬁéllﬁ@aBSpandeBQSJZ‘Kmhh|Iaﬂ$¥epp@v¢§|@ﬁnYha@lﬁhblﬁ¥QC|I may

Do T nekeak Lab, HIRREPAPRrRE AN A0 L8] cuheren et deat one o
aptamer drugs are judged to potentially surpass antibody drugs
in some aspects. For example, aptamers often exhibit higher

15 affinity and specificity for target molecules than do

| antibodies. Aptamers are unlikely to undergo immune
elimination, and adverse reactions characteristic of
antibodies, such as antibody-dependent cell-mediated
cytotoxicity (ADCC) and complement-dependent cytotoxicity

20 (CDC), are reportedly unlikely to occur with the use of

| aptamers. From the viewpoint of drug delivery, aptamers are

likely to migrate to tissues because of their molecular size
of about one-tenth that of antibodies, enabling easier drug
delivery to target sites. Because aptamers are produced by

25 chemical synthesis, they permit site-selective chemical
modifications, and enable cost reduction by mass-production.
Other advantages of aptamers include long-term storage
stability, heat resistance and solvent resistance. Meanwhile,
the blood half-lives of aptamers are generally shorter than

30 those of antibodies; however, this property is sometimes
advantageous in view of toxicity. These facts lead to the
conclusion that even when the same molecule is targeted,
aptamer drugs potentially surpass antibody drugs.
[Prior Document]

35 [Patent Document]



[8] The aptanmer according to [1], conprising any one of the nucleotide
sequences (a'), (b') and (c') below /5 (a') a nucleotide sequence sel ected
fromanong SEQ I D NO 56(1)-56(7), 56(9), 56(11), 56(12), 56(15)-56(52),
61(1), 69(0Lpp469(2), and 72(1)-72(8) (wth the provision that the uraci

may be thym ne); (b') a nugcleotl ence selected fromanong SEQ I D NO
20 56(1)-§8€§??1t5é?§‘;li“e%%(ﬂl)t?é%%(eof%efy%(15)-56(52), 61(1), 69(1), 69(2),
and 72(1) {B3t8ht(vbtliméhe Prowdsiorodimt the uracil may be thynine),
wherein 1 to 5 nucleotides are substituted, deleted, inserted or added; and

(c') a nudPebenePsegiente3 halPdy & 3%entity of 70% or nore 25 to a

nucl eotjd n t SEQ ID NO 56(1)- 56(7), 56(9),
56(11),é52?%2§#€5§§i§§%§%(gg)@é%Q%1 , 69(1), 69(2), and 72(1)-72(8) (with
t he provi §comméhgt of heher awvéntaynbe thymne). [9] The aptaner according to
[1], wherein ch of the roxy. 30 gr s at. the 2'-positions of
respectinP§9giﬁF8i£8 ?ﬁcgégY?%é§yégﬁ?gﬁﬁ@ﬁgﬁﬁnghe apt aner, whet her

i dentical [ppospt, nmay be substituted by an atomor a group selected from
the group consisting of a hydrogen atom a fluorine atom and a met hoxy
group. 35 [10] The mpeaset hetonldicny 1o Jimectmterd RTOIER16F RRe2RyAPOKRY
groups _at e Bun iLtign [RVA:S i nuclseqll desqcentaipgd in
t he aptzgn{af%? &,ﬁ&“ﬁ%? %lg(gn%@% ﬂ%?p%g% 1}4%313 lenrg]‘sautbslét iSt u:-eed y an atomgor a
group sel é¥eedsf pdnBoheigy otlpe cohnshlstnislg of a hydrogen atom a fluorine
atom and ? %ony 5 group. [11] A conplex conprising any one of the

apt aners [Q?B [10] and a functional substance. [12] The conpl ex

according to [1the phesend iheehtsesd i OnalstSuksicancy ligean1gf tbnkbyve
substance, a substance for |abeling, /o an enzynme, a drug delivery vehicle
or a drugthe[ PBPbAeBhapraEthed calPOt@mid STHFSRPDAE SrePRE1ARt afers [1] to
[10] or. thercaapl 8% Lddh Qhalle) rof 14lyn& PRANMBCEWGRL@GG0EALNY tO
[13], ﬁ%ic% %s useg %o prgggn%g%r ?reaemg cérdiSVascuIarldisease or
fibrosis. cospllébjloA dEaghespreseragemerntoimy.i sing any one of the aptaners
[1] to [18% ﬁg]the conplex [11] or [12]. [16] A chymase detection probe
conprisin 8 y-one of the aptaners [1] to [10] or the conplex [11] or [12].
[17] A solid phaseceaing®y, f oihe Chyd@mser piidrittiaii @rosdmiess sheg 20 any one
of the aptaners [1] to [10] or the conplex [11] or [12]. [18] A nethod of
det ect i ng feRY}RHSBI  conpri si ng using any one of the aptamers [1] to [10] or
the Cogplqﬁ][éﬂ]aBEaﬁég]that[ggidf“@@t e Y ifHiRg +Chy RSRaseonpri si ng
usi ng any one 25 of the aptanmers [1] to T10] or the conplex [11] or [12].
[ Ef fect ofctheikmventi on] [0008]

[2] The aptamer according to [1l], comprising a nucleotide

sequence represented by X;GAUAGAN;N,UAAX, (SEQ ID NO: 21; each

of X; and ¥X,, whether identical or not, is A or G, and each of

25 N; and N,, whether identical or not, is A, G, C, U or T).

[3] The aptamer according to [2], wherein N;N, is GA, GU, GC,

Uu, GT or CU.

[4] The aptamer according to [2], wherein X; and X; are both A

or both G.

30 [5] The aptamer according to [3] or [4], wherein at least one

of the pyrimidine nucleotides has been modified or altered.

[6] The aptamer according to [1l], comprising any one of the

nucleotide sequences (a), (b) and (c) below:

(a) an aptamer comprising a nucleotide sequencé selected from

35 among SEQ ID NO: 4-34, 38-57, 59-65 and 69-72 (with the
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The aptaner or the conplex of the present invention can be useful as a
phar maceuti cal or reagent such as a diagnostic 30 reagent for various

di seases caused by chymase, such as fibrosis and cardi ovascul ar di seases.
The apt anprootsibe tcloapl exe ofirddicl pregsdnst tihhywenei) en can al so be useful in

purifying d concentrating chymase, and det.ecti_ng and _q LEyin ynase.
ao [0009](3? an apta$$@_cﬂﬁéﬁ&%£@%ﬁ%fggggﬁﬁégﬁ EF%HEPgFeggié%% %ng¥&£homn
by SEQ | DafNohg4sED, 182434, 4-184 praglizt,ed b5t hedMeG=D2priagtanthaher ei n t he

part enclosed in a circle shows a conmon sequence shown by SEQ ID NO 21.
S5Fig. 2 shoagishenskeandary B3t May & ApVERBL)shdRRTBYRSEGFPD°NO 22- 27

predicted : r 1%?§{ei pant,seRelkesed LAdaq¢i sghe shows
a conno% Qgéﬁéﬁgéggﬁt%%gﬁggggﬁgﬁ NG %%Eéﬁ%dg.lssshoms t he secondary
structure (af aphackeoshdensdyudrncSEQWIDNGN 2834 ipyedifci/€d by mpee MFOLD

P houn by SEOPFEERES o hoctudhts Bl b i rEt S e T aPe 4 gih B seo
I D NO 125ands5836bi 8ddt @9chy masesh Whet eindbviNonndiheat ehecanrBNALponay 16

contai ning a random sequence of 40 nucleotides. As a capture nolecul e, each
apt amer ofhyméngegati ve control 40N was i nmobilized; as an anal yte, hunman

chymasg, ‘t"ﬁff é,h%é%ﬁgiﬁgﬁﬂg@@? SITBIY ST ST GHAKER Ul NQaBacaeecF1he

(manuf ac care) .~ 20Fig.” 5 shows the secondary structure of
apt aner showiebyi8EQ tEONNIINES- 40, thS, aptEnmre diast dweyy moké fVFALDrpr ogr am

wherein thﬁ gart enclosed in a circle shows a cormmon sequence shown by SEQ
ID NO 218litered Fig. 6 shows the secondary structure of aptanmer shown

by 25 SEQ[BP W& 4Btakdr 55c57dprigdist gd] bydipe iMIAD aprvoghampfwheeei n t he
part enclosed in a circle shows a conmmpn sequence _shown by SEQ ID NGO 21.

Fig. 7 shonslrelifResSapraners &hown Y 'SE®Y DNG PP3O"S5 " and 56 bind to
chymase, whesel nnﬁg%iaggﬁgaé@&u&@c%%ecf’of&ﬁmﬂdﬂgn@@ manglem sequence
s. Chy

of 40 nucl eoti des. mase was I mobilized onto a chip surface; as an
anal yte, é&&di)apbdier b6 (Phe h@gbllMe5@t&ﬁkmﬂ5ﬁwﬂ®hm§gGﬁ%>ec@édi>The

Fro. B ShaWi W he CPUCOY 18101 T4t el b by Vs erh BT TN 36 01 gw LTEP. 1

was degragdedchy ebynBsetapdihew:the LTBP-1 degradation was inhibited by
the aptanmers listed in Table 9. Lane nunb%%i l, 8 9, 23 ang%%é_shOM/the
markers; |@ié AURHEL§OE1491SegRAN99 SHHRCHE HetuIFTC D P eddt Pé control s

chymse!t FEa dontrol . Lol Nbde-tor- Chrry: ng out (e Imvention] [0010]
69(1), 69(2), and 72(1)-72(8) (with the provision that the
uracil may be thymine), wherein 1 to 5 nucleotides are
substituted, deleted, inserted or added; and
(c’) a nucleotide sequence having an identity of 70% or more

25 to a nucleotide sequence selected from among SEQ ID NO: 56(1)-
56(7), 56(9), 56(11), 56(12), 56(15)-56(52), 61(1), ©9(1),
69(2), and 72(1)-72(8) (with the provision that the uracil may
be thymine).

[9] The aptamer according to [1], wherein each of the hydroxy

30 groups at fhe 2’—positibns of respective pyrimidine
nucleotides contained in the aptamer, whether identical or not,
may be substituted by an atom or a group selected from the
group consisting of a hydrogen atom, a fluorine atom and a
methoxy group.

35 [10] The aptamer according to [1], wherein each of the hydroxy

6



The present invention provides an aptanmer possessing a bi ndi ng activity
for chymase. The aptaners of the present /0 invention are capabl e of
inhibiting activities of chymase. [0011] An aptamer refers to a
nucl ei ¢ agrdupsl gt utlee h2+pos it nmadiofy rafsberittiyef pnranpantctedardesar get

nol ecul e. The aﬁt%ner an al so inhi i% the.activit of a gartic | ar target
mol ecul e F8BFTBFAdHAG- IO TR Tt i Tta 68F1ﬁ3¥e86I39 THE*Aptanmer of
the preseptbEpVERtE@MHLPOSSESSHs dH NdigiduacbieViby cHOF rehytRS egransl i S
capabl e of inhibiting a chymase activity. The aptaner of the present

i nventi onceRplpeing ®Re hydrggem aksdl f iced lH@ELBPcakeNdaBE & PAFiRAUFe

t her eof , gpgﬁﬁptaner of the present 20 invention can also be in a linear or
circul ar [ 0012] Chymase, a publicly known serine protease, is
stored i n[ihétAcedhpbecretmpyl giranwngs onehyimseei sppeoéoandly tavblWed in a
w de varietg of biologéc I rqutions medi ated by mast 25 cells, including,
for exanpfBd Bi HALTTY %@p‘ﬂk&% BrSducti on and degradation, extracel | ul ar
matri x reqogdel TRE, cHeb Wk kscydtdl ey trekiney, andreffuBhtyfudbeiapinmer of
the present i1 nvention can exhibit inhibitory activity against chynase
derived fFBRfEAYCHuhied. 2 Sk HafilsSaneel ude SpPeRales fer glababiiumans,
nonkeys), .LO (e 1 6L , i9ea pi gs nsters), and conpani on
aninaIZ% aén§§?$%%ie%g%%?#&ﬁé?%ﬁé?i%ﬁﬁ?%ﬁ¥%wg sg(grggf dogs, cats, horses,
bovi nes, ¢bal, Aspeepnapigs)calicdnpriefiegercy gineeptt thhuaphameThel b no
aci d sequenc human ch e i hown Accessi on Nunmber 35 AAB26828,
and may bgoa?%ggu%ﬁggh%d9¥ﬁgﬁﬁﬁe §5Végéﬂ'nutated resi dues, a domain

moi ety therepf Therpla pepté e fl ediacddiameofto The st whethr esofisbamas chymase
may be not only a nononer, but also a diner or polyner. [0013] 5The aptaner
of “the prBEBRENFnQBNETHRE A eRF P GRfATeSE O SERYSI BF0di-RaPShat f er

sol utions i) tﬂoagggw@ffcllseg%ﬂﬂ i@ n@n abe ogBobeert Buffftrs
solution, preference Is given to buffer solutions having a pH of about

5. 0-10. 0. [Buchobll®krosothe i ormpiar|idd, drorl1@xanpl e, the solution A and
1) soluti 0,iescribed. bel ow (see Exanpl es.l.and_2). The apiamer of the
pr esent iﬁggkt%oﬁﬁ%?%%% ?%F%ﬁ{f—fgéﬂggﬁggggﬁﬁ%ﬁlggtsg abfe 8? %ﬁ? one of the
tests desapthgdrbeldW.to [10] &t nhingGowiplengt[hli]s oredsaned using Biacore
T100 (manufactured by GE Healthcare). In_a nethod qof neasurenent, |Is the
aptaner i$1fir&ts? b?W?%%xF%ﬁﬁ%?%i%%%é%%m@ﬁ?pPuFﬁélﬁﬁB&ﬁP FriHebt F12%d

bei ng %Poahy,lQQQ R £ g0 %ééa&érﬁ chyrese 199! W enef ebmanakyi ey psepared at
0.2 1.E n f IS

IsTinjected, and the binding of chynmase to the aptaner

det ect ed. [ABIRNA conprising a random nucl eoti de sequence of 30 or 40 20

nucl eoti d is,used as a-negative contral. If . .hin t he
apt anmer ezz?@a%e%?€§0§rogi%%ﬁ??%%ﬁﬁI%%X%ﬁ%?’pé?%%??%gégﬁgg%gg %ﬁth?%e
control RbBA thbeappimses [B] tslgeh ohate dumplapaliiliit yrof1binding to
chymase. | n _another nethod, chymase is first inmohilized onto a 25 sensor
chip, thelafbuftMeHABBI PT 2 by iy fBOMEF00FORBIL267P| ESoPIaR Y pPafrer

sol ution fer+apabyt Sme Pt ePay oth af 1@ Ok 4P domp12xi Ni18Gt €¢, [apg, t he bi nding

of the aptamer to chymase is detected. An RNA containing a random

nucl eoti déESéguenet bfhe 3Dnvendomlcl eotides is used as a negative control.
If the 30 nggﬁse binds to the aptaner equivalently or significantly nore
potently éonpa ed with the control RNA, the aptanmer is judged to have the
capability of bThdi agtimechyrase dldx of the present invention can

- be useful as a pharmaceutical or reagent such as a diagnostic
30 reagent for various diseases caused by chymase, such as
fibrosis and cardiovascular diseases. The aptamer or the
complex of the present invention can also be useful in
purifying and concentrating chymase, and detecting and
quantifying chymase.
35 [000¢9]



An inhibitory activity against chymase nmeans an 35 inhibitory potenti al

agai nst any activities possessed by chynmase. For exanple, enzyne activity
to hydrol yze and cl eave peptide chains, which is one of the functions of
chymase, is inhibited. shecepiadl = cuhkiryatsesukcturenzynepbenevi slyowr eonot
limted to_proteins and bioactjve peptides present i LVing 5 organi snms
(e.g., AngFE® FRtBHE dap %ﬁﬁﬂ%*ﬁ§éﬁd&§ﬂlQ&ﬁg %ﬁthaeMBé%¥inggr@%htaining
partial aphpe-afi ghseguencescisddeadf o e4eing peplikdescoeRth ugadesnyet h
chronogeni ¢ substance or fluorescent substance. Chronobgenic substances and
f | uor escenhownbbyafEesIRr¥Oknbwn to those skilled in the art. Phenonmena 10
that occur via protein_ 0 i,0actjv P?Bii atico i i ncl ude

i ncreas&d expregégbnbo?h%% Iéﬁ%ﬂ#ﬁéﬁ , i%%ﬁggggggh§gr§§§%$% i%gé%%2§%nt,

i ncreasedseppressoon2of2’ gradickttde iy kene MEoRiDepsiogearf f ebeéseiheteon are
also included in the inhibitory activities against ch nase.hln ddi%%&n, 15
i nhi bi t or P2&Et FRFLPESI atfai At T M4t % B ORe GEABRPs S iPHodYt 882 and
eosi nophi kg fe.chymase is also included in inhibitory activity against
chymase. Furthernore, suppressive effects agai nst chymase-i nduced histam ne
rel ease pronoti 8hg- nasshewes | thorrcEldmt isGrudtieéee8sedPadet| apown by

pei meabi I L.y, 20, LI Ssyesfi j i i i nesj S ar

ot mar? ¢ REGicER Mg and The T TRe it Bt ol mR e R PRt Ao
activiti epasgacnsiosbymasea ¢00d5 sheubst ratmdrosegugnese sheansby PEPL i de,
protein or _the 25 |ike that undergoes hydrol ytic cl eavage by chynase.

Subst rat esPf 8P c }nase known to exist in |iving organisns include peptides
and proteins sughgyassABRbws | Bé@Nthd @ptahersd eRckel byf 8eporD(8CkF) 12 and
procol | agen, procol | agenase, fibronectin, promatrix mnetall oprotease-1

(pr o- MVP- 1B, bpng- MyPcBymase s uehseimm B tigidigatedt @ik Rfet RPPépr ot ei nase- 1

(TIMP-1), |1 ot el - - 1), ~apaE, i-pi datran otein,
- e R R A

ti ssue- actiovetiung, pepthdeptither | br 18hprresyatsiors cutistcdndé@NPwagasoact i ve

i ntestinal, egtide SVIP , _kallidin, 35 bradykinin, and.C3a  Hereip, chynmase
substrat eg ihofedr| Aft 8 e tRem BT RIS art P Y Jdest ghed
nmodel  peplicd@s reRRRELSAge aih REn ag thd esi Luase spe fimeahlfctueedgbyzed by
chymase, such as Phe and Tyr, as well as these peptides conjugated with

chr onogeniteashibReanee -or fl uorescent 5 substance. [0016] Whet her an
aptanmer _inhibits.thece I Vi q¥g§§§1ﬁ§pcgg etem Red. AYpf or
exanplé? t he th?% 'tgs?§%g§n€¥ o%%&%%§%$ be el ow. /oa'0017] " Ayfirst

met hod englEQydDaNsynBBetiDe 4Bpsés apredicusefy Wy MEXE.Ds plysgrame i s

Suc- Al a- Al a- Prq- Phe- MCA (4- t hyl. coumaryl-7- am.de gr.o nmanuf actured b
ngti de | #: rted’Pe,t%feni?.af’,g ﬁﬂ?ﬁiﬂs%%njfrgi%s :flffél%l-sgfﬁwnsg aaclgjloo)c’]m%élptsségél%Tée Y

" Al a- Al a- BhewBhey, sagstanger dosubstrate for chynotrypsin-1ike proteases.
The assay is performed using a 96-well plate (F16 Bl ack thisorﬁg
Fl uor onunc, mandfdct r 8BOBS RRACTSCHRERL A FEEHETTHIE A ARTEMES GRS PY00

RL, N8 Bl 6 §0):UlLibONsES0LULL N Loq 866l Bl DY Atarf TSt each

nuclei ¢’acid i's préeparéd ih solution C to obtain 50 RL solutions. After 10
RL of thewhardisuliber ahetpeepaceddi insal o fobe Ghavaddepmrdre Sglcaeaces set
to the mcroplate read ectraMax190 (nmanufactured by Ml ecul ar Devices

Cor por at i GH°"a a'ﬁﬁéuggtgg'a%537c for 5 m nutes.

Fig. 7 shows how the aptamers shown by SEQ ID NO: 13, 55,
and 56 bind to chymase, wherein 40N indicates an RNA pool
30 containing a random sequence of 40 nucleotides. Chymase was
immobilized onto a chip surface; as an analyte, each aptamer
or the negative control 40N was injected. The measurements
were taken using Biacore T100 (manufactured by GE Healthcare).
Fig. 8 shows the results of detection by Western blotting
35 of how LTBP-1 was degraded by chymase and how the LTBP-1
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25 Separately, 0.05 Rg of chymase (reconbi nant, manufactured by SIGW) is
diluted in solution C, and 40 RL of this dilution is incubated at 37C for 5
m nutes. The chymase solution is added to the m xture of the nucleic acid
and subst gageadiotionm twad el lenadrey ehet aphamdhe platedcomtBamiad t he

reaction mxture 30 is.,set to the mc | at e reader ectr x190
(manuf act bRBE By ReT2cld & Devi SE€5{§§r§ Ognggeaﬂar Sani e or

ti me- dependgpt-shanges, idhd e TdHiar asrencaulRbensict ¥eght 37 EofitBoTd nut es
(excitation wavel ength 380 nm detection wavel ength 460 nm. A |]near

appr oxi mathonishipheot herlease nukdrs 35 Ql2uoﬁ§§cgﬁc§h6‘f’ the pppults

(7-am no-4- et hyl counar i ne eased fromthe substrate by chymase

acti vi t‘@/ ? rgce:ﬂ r%%%?gél@ndg?ég%]la%pe is taken as the initial reaction

vel oci ty. [Bestcrad¢ of or Seampt eisnareaitt redat dcvand iendl yzed in the sanme manner
in two cases: use of a nucleic acid pool containing a random sequence 5 of
30 or 40 hBELEHLI des (negative control), and use of chynostatin, a known
chymot rypsi n- | i kge SEF&HenPr HRas8 IRl s( BAS kbt ¥Re e0pbEObssidgki ng the
initial reaction velocity without the nucleic acid and inhibitor as a 100%
enzyne acbivdiyg agelvhty bfenrghymase f ofheagdht 8BS S sebstmderatrits
cal cul ated, _and.t he_jnhj hi concent.hat.i. 8 Ik 0,¢a 0%

o bi 01 oA SE e e cRE e BT U1 Oy T e e G e Aoy Raer

exhi bi ti ngoaiiiower 1050 val ue than that of chynostatin, a known inhibitor,

is judged to possess excellent inhibitory activity. L5 01 . A
seclondgmet hodpof\ne@m—%ﬁ T 0y & nr‘ﬁé%/]]e\}g ?ﬁl}éi%/fngt]‘s?[lg\eugéwﬂlgn%t i ve

substrat epfi gl BRYAREEni Sy aAGE 04 ansi i dul dHerRirgdts mbeucudepepthsleafiagient
rel eased upon dégradation of angiotensin I, is tluorescentl¥ derivati zed,
and the 20af| adpestentelt ntlemsa €yl ther et dmbay tdeaders fagget molecyferpe
assay, an, enzyng;reactiop, | i b 50180k . SOLHL | 9t Sne FidSt
0.3-0.75 rkl)g %%{Hgﬁ{iﬁggze’ %?%c%m%%f% ?T&B.%]rlﬁ[ act urregguby S GVA;Q%? n%ti ve,
manuf act uree bye€ahbi bohen)ids phdstsses hisolimd actdviisvobpai phBmdseechymase
solution. Each 25 nucleic_acid.is prepared in solution Ctg obtain 25 L
sol uti ons 2§ [ CaPaBi%hOEh%%%l 1t% o%‘%ez§c%l_lvof:yéac %uél %?I?:elgci d
sol ution %ffetﬂ'bi\%éeséﬂﬂ t heant hen tadt We 415 ANIGUkatDEd, at 3é8iffaed5 ni nut es.
Separately, 20 of 125 mM angi otensin | _(nmanufactured bé Pepti de

d

I nstitut epucAely reigooprepatedifa SepiRton ENgnaPrABEBaPEdtRE BTREFY: 5
m nut es, Iggeﬁgg'gﬂz ﬁgﬁ' 01Lo8gLuij on i syadded- ta the P Hoege of chymase and

nucl ei ¢ acC € enzyne reaction is Initiated. After the reaction was
al l owed tqogri@Geed at 37C for 90 m nutes, 25 gL of ice-cooled 30%

trichloroacetic acid solution. is, added to 35 telLm nate the r iLan._The
' " eBTmaREr 1 FuBeaL e T SO PG PSSt £ At SeC T8

entire mxture | m nat és, gndlﬁo uL

of the resgilst R@13UBBERAtARY %ﬁaﬂﬁﬁé‘sfOrCHylft@s%Ub.%eguelﬁbuflaapt i poofwoed
fluorescent derivatization. After 30 I1l, of the supernatant is added to a

96-vel | 5ipl &t @idBl ¥ekichEnef bt ot ed Bl Cordrons Fisgiiasedhqy mast

opht hal al e ( ur b j [ Ra 1140 ulL of
0 3M NEEH ST G P ke T re s ath bl T ard T ot oS el to
stand at reoamdegperatone &vtrdOehinldesnaSulrs ecpredd yings negwogks3M HCL

solution is,added to /o ternminate the reaction.. The pl %) ' to the
i cropl at é”rtg’a(‘fé( O%ﬂx&@?raﬁﬁ@l@@“%% Yf ac rgé)tbaf/neﬁblogcﬁ §r b%g%?%gs
Cor por at i Glverdn@nt banf buprBSEENERI bt 8AFi 4t iwi hetjaiimead dadymaseexci t ati on
wavel engt h of 355 nm and a fluorescence wavel ength of 460 nm
derived from any mammals. Such mammals” include primates (e.g.,
30 humans, monkeys), rodents (e.g.,'mice, rats, guinea pigs,
hamsters), and companion animals, domesticated animals and
work animals (e.g., dogs, cats, horses, bovines, goat, sheep,
pigs), with preference given to humans. The amino acid

sequence of human chymase is shown by Accession Number

35 AAB26828, and may be a sequence having one to several mutated
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15For control, sanples are treated and anal yzed in the sane manner in two
cases: use of SEQ ID NO 58 (negative control) and use of chynostatin, a
known chynotrypsin-like serine protease inhibitor (positive control). In
bot h casesesf Bueseseenepaiint apsety ohéacotd at 8 pepuidermat¢ipnthéneo20
serves as a blank determ nation. Taking the fluorescence intensity, detected

with the 288i FFBRCBATEGNCEGRATER FUME ST 31 (S &Y FCO™Y BI BRBOBF“eakht

nucl ei ¢ aghds ENgtherCHYMBSEyROZYME reaction as 100% the inhibitory rate
for each test substance is cal cul ated, and the inhibitor concentration 25
requi red t{60¢dlse a 50% i nhibition of the enzyne activity (1C50) is

determ ned. An fa hi bEt J lue . nit.h :
chym)stéti n, a ﬁ%mﬁngjlé%lﬁléﬁi S%r%ﬁgsgféusg%g{j Jtn(?%g%\é;%gs?ltg?%eltlbe%%yﬁ%ﬁ?bll];tlory
activity. ph9e18lo30Aat hbudreet hotitoforeval Bathongenpheys asnati ve substrate
contained_in a cell culture super n(g}tgt?t Her e,  degradat.i gn of ch?qmase
subst r at e LETBPEIPE §Bt BRE edNBICHERt 1 HH I ot T T L PTESFFS " Efmnitif act ur ed
by CanbreyiBkg 86i seedrusdent {&eezh e i & ApicH yrdtawed 0kn0ao37Gued er
bat h, and"then suspended in a 35 medium (10% FBS/ F-12). After

centri f ughuifderasolpodonpniftetude, Momtermalfe téwulsolvgieopér Afant i s
renoved, an he cel | - n i Hb% i t al I 10
m madilﬁmslogugélagdet81(%?%%&8%%??ﬁﬁ‘gegse%eelqks, ar%mﬁhgﬂge;ﬁﬁ'sug%gns onIﬁglrs

. transferred theapeekbntulhuerttioshoands cud tainerthsst 37CGtmenghie s presence of

5% 002. The cells_are observed r phol o an roliferation status under a
ni cr oscop&etRREAPLReP¥efP¥ B]é%og‘g %b%fif%%frﬁ ‘Qﬁ%et%?ee&f&ﬁ i°Yreplaced with a
serumfree medi gALEON3%BOAAEtA2)s duwsehays aftrey Bielaeemano of the
medium the culture supernatant is collected, dispensed, and stored under

/o freezi ngeaufagggred by GEAfiearl4pcpredt the AHRECRRM tUr dedmursmadnt
freshly t e.use, .| i o) f: .t h ucleic acid
sol uti dn glﬂl\éﬁtgggg\];/n\ng%hlgo?ﬁf%gngﬁﬁpgfd%% 1 eér Le%%er%ooﬁy_pcglslip%i {%l%cont rol,
chynost at iamousitditkbbed 10wz 68 Belngi givowk B0ah 17t hi2® dill ufi enchgmasked i n

t he sanme manner. For negative control, solution C alone.s a%ded. ngﬁt’ 5
pL of a 169NGARD dPFuRNBAYEE: cRYFRRECE Plsof ut ilBh ES S813GGt6H 020%184'83A,
0. 05% sodigimazigde)y csyRddedioFeheCoptamdy Bs Chwwmse=dreant RRR is prepar ed.
After stirring, the sanple is incubated at 37C for_20 1 hour, and mi xed
with an eqeaPhisiage 2ofapgemsnpaieetidersemetcdphorEsiE t49 termi nate the
reactian. P-1.in_t l el r e tern

bl otti n2§ gleu}?ﬁog)celgggeFgwﬁggﬁeggaﬁpﬁ%%ﬁ%ﬁ% %n%{u@fyg?gqgﬁf Eg&mi}%éboi | ed
for 3 25 mimdtseso ahed 2Ptpheof etthevahapt by i or sshjreictiezhittd welmsgter ophor esi s

on 5-20% acryl am de gel. After. c | etion of e el ectroophaoresis, th

sanpl e i s RY &r rcé’g‘pé‘ﬁteg ‘.ﬁllﬁpt E%e??ﬁ?%%g L?Fl?tulb‘t et?ef}e aafl%tea[r)mevﬁ'uilcsh jtuﬁjge% ilter
i s bl ocked iR b ¥nekicapae i mikk, oB0p miTHd st H@h{dsd. 0), and 0. 05% sodi um
30 azide. The filter is reacted with a 2 pg/m dilution of anti- LTBP-1
nonocl onal ant i Badynicihed, BSANoPRSChERAS®. D% 9% SoHt Zgd

a
tenperature _overnight. .The _fi r.J | S]ﬁ??ciﬂfdbb d wht
seconde??y séeﬁ]tsiqﬁ*ﬁoé:?qul &E;FOI’?REF‘E%- 1*@%§?2£§§%?}?é%§sae gG ant %%)[fcaly %,PI EIfed
10000 f ol dbfniarh a@th9e35 sBSALRBS) far anahyteyperapared far @ HowgspLihés
thhs{uhfﬂggfh %x%ﬁﬁébvsgg'%ggdg%%eg%lgﬂelgp §££9r€§Qj%%&p 45

detected. An RNA containing a random nucleotide sequence of 30

" or 40 nucleotides is used as a negative control. If the
30 chymase binds to the aptamer equivalently or significantly
more potently compared with the control RNA, the aptamer is
judged to have the capability of binding to chymase.
[0014]
An inhibitory activity against chymase means an

35 inhibitory potential against any activities possessed by

10



As determ ned according to LTBP-1 band density and position (nolecul ar

wei ght), the band fromthe chynase-free 5 well serves for positive control
(+), and the band fromthe negative control well serves for negative
control (chymEash tmest suhgtiancenzymexastnedtyotoimpibdIyrey gt iodidaweby

vi sual inspection. [0020] 10There is no |imtation on tge apt aner of the
present i ROBREABNChAENS arWiiCh 115 Oreapdblte o UBFhdPRY P %ﬁ%m%%?tfﬁﬁs of

chymase t 9,0t bLy t he-AghiviLy Lbskeatesl 0921bnThte | 001 Of dihe rapt aner

n
of the present invention'is not 15 limted, and can usually be about 10 to
about 200lhmitedt tdesroanihsanddidantigeamepdidest PeFENE han &bHLRI 100

nucl eotides, preferably not nore tha 50 .nucl eot | des,. nore ef erably
not nore PREIAN4PBEL %Ognucﬁ%Qﬁig§§¥ﬂﬁbggﬁ%ﬁeﬁggagﬁ§ ﬁ%keﬁbr%u hah a(%%t 30
nucl eot i dgsptYhes, t Bent ot @l ndustheriif 220 nwueldat isdgsensesnmat| ehe chemi cal
synt hesi s and mass-production wi|l be easier, and there is

a_maj or
advant agefPregeing E?PE%%?$rI?Oqlp%ﬂ%%ﬁﬂﬁ%ﬁbHPIPWQQGEHSHFEQFtﬁBh?f?Eation
is easy, %ﬁﬁBEE%E¥n£”s&Q§tQ&Q¥.i%m&b&ﬁgeﬁﬁé EQBEEEEMe&5aﬁ@“£l&6¥§§ﬂeﬁ¥5EaCh

of the nucleotides contained in the aptaner of the present invention,

whet her | dehtieatesradef kepwntto carodse skiddededti daecampr i sTHRPAERAIr oxyl

group at e 2" position of, ribose (€. 0., .Of i.mdi ne_nucl eoti de,
ribosel%f%BGFiﬁggﬁﬁcyé%tPﬁ%Se%?.%f,g%ﬁéﬁﬁﬁﬁ%ggiﬁﬁggdgﬁéggggkggg) or a 50

nucl eot i deesebsbhiut 261 hye atyc Bt B Dregimags it tife c@11lpgsht IGRIDF ri bose.

As exanpl es of such any atom or group, a nucl eotide substituted gy

hydr ogen abgkFaget| DA AeYRE ohif Ll KICTGAGTT CEPGESSIBRMR gFgﬁp), an

- 0- acyl gﬁﬂHptﬁé-Q%ke‘03&%?@e§§9%@)eff€cﬁ§‘6HEﬂEbng%Q%paﬁ%ogincihaeﬁziﬁrOUp)

can be mentioned. 35 [002 The aptaner of the present invention

has a sequércénhépiesent adt byl XiEAPGEANIND GAAXR SESEQIN ARt PAR, wher ei n

each of X1 and.X2, whether. i dent] ro.not .. | r 11f N1 and
2. whaf her R aserEareor hot o segtey LIS o rREREBRREICL on ¢ ha
the uraci mommyybest hyainedsiAspapl anes drapiaeg tid slseqiecdedstr éngl y bi nds
to chymase tq_inhibit a_chgnase activity. JOOZ%L_IR the formula aboveé X1
and X2 ar e BAEAEPENI GCBOTAUA 07240 ot iE SN NS UFE PEFEPER abT JPRRC ST oC

UU, GT or (GYelpist Bghhaser eMish 881 hatcdden i @ahindree ke shyore) i oh0025]
The aptaner of the present invention can also be the nucl eotide wherein at
| east onemkistid cedlgcount glesabiod, /Bndgerigd sfasfitiagoticd@cedipii-yes a

Pyt ot Byl B4t SOV RELLGY, eSSy Srebe, o
consi sti nghafckanivegr agentatoi ka &tecslse atamded hiydrtdrey lingribdpoayd a
MEthoXy O oMRys3Y (NG 3inBRLhR0s 8T 1 Pose. 20 [0020]
[0015]
A substrate for chymase means a peptide, protein or the
25 like that undergoes hydrolytic cleavage by chymase. Substrates
for chymase known to exist in living organisms include
peptides and proteins such as Angi, latent TGF-B, stem cell
factor (SCF), procollagen, procollagenase, fibronectin,
promatrix metalloprotease-1l (pro-MMP-1), pro-MMP-9, tissue
30 inhibitor of matrix metalloproteinase-1 (TIMP-1),
apolipoprotein A-I (apoA-I), apoE, phospholipid transfer
protein, IL-1P precursor, big-endothelin-1 (big-ET-1), big-ET-2,
connective tissue-activating peptide III, IL-18 precursor,

substance P, vasoactive intestinal peptide (VIP), kallidin,

35 bradykinin, and C3a. Herein, chymase substrates are not
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In the aptamer of the present invention, all pyrimdine nucleotides can be
nucl eoti des substituted by a fluorine atom or nucl eotides substituted by
any atom or group nentioned above, preferably an atom or group sel ected
fromthe ataimted 25 ghiaup monsisiliudy efrtd fiydeddendatdgned hydebxyl group
and a net hoxg_gr oup whet her identi cal.qor nat \ at the.%'. ggzl tion of ribose.
[0027] | nPEREIEHE an®PR b1 AhATHMS @fttd Mrenti'ss, SRPFIpiFFR&Y30 nucl eot i des
can be nugbegbihdesdCOFPHhwIALE A dl oy lprer ewp, T, neel Retidessuhssét ut ed
by any atom of group nent oned above, preferably an atom or_a group

sel ect ed pephidhe geolipdzioediwtihghoronpanfdico§ERshEBRT aXnelHBX§SEFBlp, and
a fluori ne atom %/net her identical or not, at the 2'-position of ribose. 35
[ 0028] ° The aptanmer of the present invention can also be one

wher ei n alfbondggl eoti des identically conprise a hydroxyl group, or any atom
or group nmentioned above, for exanple, the identical group.selected by the
group consi st i n§RBFRET hRr FYAMS: YL S (6T ieﬁléy%o%]cgép’ﬁ?/gr 8§y| group
and a met REXH-9EOHEn BE ddEerniRASiny Ok odigse, [(BO2%hrHereestihg this
specification, the nucleotides constituting the aptaner are assunmed to be
RNAs (i.emethhdsi desagdbedriombdare assumed to be ribose) in describing how
t he sugar [%plzgﬁ)s are nodified in.the nucl eoti des. However, this does not
mean t Aat rs exenpted fromthe aptanerconstituting nucleotides, and a
modi fi cati on of AREArshométhodasn@kows nodifritdattiion s sDXAtes appropiiat e.

When the /5 nucl eotjde constituti t he-apt aney, | ,_for exanple,

substi t ut FBHmBF?t ﬁH%’%H?B?erS-ﬁ%ﬁ%ﬁ%ﬁ%—%g‘g&& ?’{C(g:%éf ribose by X shoul d
read as am%%%&bbuhta@glm?—Qfﬁﬁd@yglf@g@ﬁ al0m Rictihe 2 bypesiptiiae of

deoxyri bose by X. [0030] 20 The aptanmer of the present inventign can al so

be: ~(a) ansaptaier &bAp!isYRECh FRRIBET ddS PNy SEECPER M FEm anong
SEQ | 0,03, 307571905, 0. 09,73 L4k e EOVesien pat ey ac

may be 't hym an apt anmer conprising a nucleoti sequence sel ected
from 25 apmogeSE@sl.D NO 4- 34, 38-57, 59-65 and 69-72 (with the provision
that the uracil y be thymne), wherein 1 to 5 nucl.eqtides

substi tut ed, delrrglgea,ss?ﬁs%?tBﬁ}‘g?r%%%e‘ﬁls,l% a(% waerciLlag)tlé—jcr%r (%g%pﬁlgldﬁg a
nucl eot i dg-3QGWeRCce10aY¥bAGnan mhaentityunéd 1OYNINJIOr evilthr ef arwallty 080% or
nore, nore 33 preferably 90% or nore, nost preferably 95%or nore) to a

nucl eot i devisequenvelsmbeefeliOfr v ahdny 91D Sqdutdogy (spdugionsgig5egnd
69-72 (W E]E?{ | ﬂepﬁpiéieibw.t hﬂﬁé{'e éfgcﬂ'?irlud(%&cb%cti@y%n?):epyﬂ@daﬁﬁa”e" of

t he prése vention al.so includes: a conjugate selected fromthe
group consicShitignolc @ao3bbetanhufat pLofobuplomsal | Aftefr apt phers thy abuoNe, a
conj ugat e of

Com S Shoes RpuraLbL gl PLATRLRG() ZhoViueh SO Ok o, 3pl el L1
and (c) aboyenilQ@3lkte reader SpectraMax190 (manufactured by Molecular
Devices Corporation), and incubated at 37°C for 5 minutes.

25 Separately, 0.05 pg of chymase (recombinant, manufactured by
SIGMA) is diluted in solution C, and 40 pL of this dilution is
incubated at 37°C for 5 minutes. The chymase solution is added
to the mixture of the nucleic acid and substrate to initiate
an enzyme reaction. The plate containing the reaction mixture

30 is set to the microplate reader SpectraMax190 (manufactured by
Molecular Devices Corporation), and examined for time-
dependent changes in the fluorescence intensity at 37°C for 5
minutes (excitation wavelength 380 nm, detection wavelength
460 nm). A linear approximation of the increase in the

35 fluorescence of the AMC (7-amino-4-methylcoumarine) released
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5Not only the aptamer (a) above, but also the aptaners (b) to (d) are
capabl e of binding to chynmase and/or inhibiting a chymase activity (chymase
enzyme activity and the like). [0032] The aptanmer of the present invention
can al so beom28h¢ asybsireapt dnem: i sichgvatmuthependbateduern@® et ect ed
fromanong,SEQ I D 56(1) (9 1 ), (52),
61(1), ?ij’Peabfz"S\lqé %%( ﬁ% ?I)eﬁC%ﬁg% ber8EiEe) . Bl ko 2l > Ry
be thym nexmp(6s) aBd Epiar®l LRHaSivagda inucheosktle sequencen sekect ed from
25 among SEQ ID NO 56(1)-56(7), 56(9), 56(11{ ,56%12% 56(15)- 56(52),

61(1), 69F3FES69¢2F AhcP THeDIE E Y WOCH CRBTALBYPEI DntERAPT t T AT | may
be thym ns)f 3?"'8?%@ dud B T EQIdfIRS var %o%‘é@élbtuéﬁg udel gted, i nserted
or added an aptanmer conprising a nucl eoti de sequence havi ng an 20
identity ohyﬂd@ﬁ@tlmnr@ kmpwnrﬂhymannym§l®eéuéﬁcéegéhécpédt¢a%ﬁ1annng SEQ I D
NO 56(1)-5 9 56( ) (1), 69(2)
and 72(1)7 ?gé %t?ﬁﬁf g%ﬁ% ?%ﬁﬁﬂ%%tha?ggéégqugl§5¥%ia€;&%%fﬁggé The
aptamer Oirenbelﬁyeﬁﬁmommvmélmuaim doie udesinAibfdo) ascanj.ﬁll@%lte
selected fromthe group consisting of a conjugate of a urality o
apt aner s eazymabéqgthtxonFﬁ§a¥€1 1TO1Y FRAE: 9roFa8Bt5g§Fss?%s¥a%%%ve a
conj U995919f célehyé%atyaz@& @rigairm{l%l(t%r) *hexerrardon eegiugaserof a
plurality of aptanmers (a'), (b') and (c') above. Furthenore, 3o the aptaner
of the presese anﬁ@ﬁtlmmubﬂtﬂpnwﬂﬁtnhﬁseq?ﬁmeaa§@ﬁwd§§té1§adsﬂ§t|ng of one
or nore a tanmers_sel ected fron1the ons 07 6f ( )
above, gﬁ@ ﬁb aﬁ%aners se gggn§r§n$§ﬂ%9g%o pgg%ﬁglg%?ﬁggh§€ (a'),
(b") and 6@ bhyﬁEst@BBﬁ] a known 1nﬁmhiﬁﬂﬁimﬁsr§u@geﬁ td' poandsge) above are
al so capable of binding to chymase and/or inhibiting a chymase activity
(chymase EFEGABSREL TVRER I BREY tH&1THe)-. [0034] 5in (b) and (b') above,
there i;s ngohgmi tation on the nunber of nucleotides substituted, deleted,
|nserted or added, as far as the aptaner is capable of binding to chymase
and/ or |nhlb|t|thaC@hdna%thQQn¢ﬁnQ%ﬁk&ﬁ?}ﬂds@n@ﬁﬁyﬁeaa@?FWVﬁyséhﬁt¥ﬁ%
l'ike). Th f n se€ re / n
about 30, pPeFerab ?tﬁg§ %@é%gﬁﬁ , nﬁ%ggh : QQESFE %otqﬁ%gﬂ t han
about 10, H&EFLbuﬁDéepépEi@éaﬁiagmﬁﬂtrﬁHkEd§Hﬂ1d@onﬁd@@rpd&tebabbﬁ 4, 3, 2 or

1. [0035] Wth respect to and ve, "an identi.t means a /5
ratio (9©a891P8§H?FEaF'nh%Ig%T é%ﬁ#%ﬁj iy adie 9Ve?ng%Pﬁg nucl eot i de

resi dUg& 'fﬁubB%seehbgain@éhQanﬁhaM&ﬂvzzs Rfneqttiide . sequences are
al i gned using a nat hemati cal gorithm known 1 n the technical field

(preferably, th&natherashaycomsieergne meagrhici éi5 oRrgaps oentons o kbt h of
the zo sequences [gr the Best, ald GIRERD) . 0038k mace Nuehsothde: sequence

identity In e presenf Scri’‘pti’on can cal cu y, for exanple,
al i gni ng hh@uﬁﬂ@tnueﬁebyldBGMEQUﬁmdﬁstlmaJumadufdMMHﬁedgbyc@bdbhathem)
al gorithm NCBI BLAST- 25 2 (National Center for Blotechnolgg¥ﬁlnfornatlon

Basi ¢ Locdis AfilgheeninseateRriqwot)tuihaihe M ISWHRG Scoh 8hs (P
open=5 99%%ﬁ%e§% 2938 SXtEPShORsE PenddiieSn X HPRPIthIP02sexpect ancy=10;

fIIterlngsolutions. 5 pL of each chymase dilution and 25 puL of each
nucleic acid solution are mixed, and then the mixture is
incubated at 37°C for 5 minutes. Separately, 20 pL of 125 puM
angiotensin I (manufactured by Peptide Institute, Inc.) is
30 prepared in solution C and incubated at 37°C for 5 minutes.
" The angiotensin I solution is added to the mixture of chymase
and nucleic acid, and the enzyme reaction is initiated. After
the reaction was allowed to proceed at 37°C for 90 minutes, 25
pL of ice-cooled 30% trichloroacetic acid solution is added to

35 terminate the reaction. The entire mixture is centrifuged at
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[0037] 30In (d), (d') and (e) above, conjugation can be achieved by tandem
bi nding. In the conjugation, a linker may be utilized. As the |inker,

nucl eotide chains (e.g., 1 to about 20 nucl eotides) and non-nucl eoti de
chains (esq, 140G02)Bki #ker 10- LHCHREERD) and | 3mker o hexaetdahenrengl ycol

| i nker, TEG 35 linker, peptide-containing |inker, -S-S- pond-containing
linker, -SOMERPARE dohtEad dPT ithite 8 LOSEABSREpERACELAE af P ng | i nker) can

be nentioped. Jhep wialid @ {miptioned in the above-described plurality
of conjugates is not particularly limted, as long as it is two or nore,

and the plural izftears® tie,off aheexapplreatant3ieradde@ath of9G+teeliucl eoti des
in (a) to (d), (a') to (d)_and (e) above, whether jdepntigcal or different,
can be @ Rij%%%ogl?’]d%c]"c'ormﬁ‘éﬁarfbtuatqﬁ%/@ryogﬁrsta%ap}ﬂgt ”th%ijz3 °position of
ribose orpR-RACh BN Ee: suhsaiitdadedday banpIgMaupsolatgon hydnegemal om

fluorine atomor -0-Me group) at _to the 2' position of ribose (e.qg.,
ri bose ofapgrim dilneohuti BotNafd) sqlgsdgp are mixgd APt adeh Wliheé Bt esent

i nvention y. whey el ugand &% duen( ecliverbthpesefopfi@ach

nucl eot i d%ﬂﬁagpﬁteée)gfsw nn%':’%j gfto inncr ease Fheecﬁifrase bi n%li ng activity,
st gb:cl [ gymidﬁugs delsiub@reajgielrittly,aﬁd pheof ﬁM.H(AS ecthrl{ai@s iof atdﬁ@dlsittOe _t?_ be
nmodi fie n_a,sugar,_residue,. one havin e. QX : -posi tion,
3' - positi %ﬁﬁ&h‘&? ¢ W poRich b of gﬁepgﬁégrlgeéggkgr% g{éleéd%%lt%tegnot her
?It omr_ ﬁn?;éﬁ@e%i g@?ﬁ@{m{q@xﬁsﬁb rrmniﬂmﬁmeiio utnﬁgsil e);yampﬂegudlhﬁt Fev;‘melisfi cation,

O ar'yl at| GREDECAT KM | SR (19 LIS TRRIRICR Lo eTe18t ny P AL BRI 2,3 at i on,
and a”inaghogxéft 1on Ni%de F&Le Jrengsongdandueh rablbeeatkkfs in the sugar
resi due can be perfornmed by a nmethod known per se 25 (see, for exanple,
Sproat etwakele(dO91yf Nb@@.ndci d. Res. 19, 733-738; Cotton et al., (1991)
Nucl . Acid. Res_ 19, 2629-2635; bhs e .., 3 I i St 1
5138-51%45). [ 0059} "r%%t’é%]ran%arm%%@?b e epﬁteré%ea‘r?tedf %3‘@%?5%9%%?"%? S%M%a%%m% 30
nucl ei ¢ aghénbasen(ewd. capest NEs@OroNMIHA I NE): S8t gnedatevy. covheni tal
substitution) to increase the chymase bindi ng activi té.?nd the |like. As
exanmpl es 8Pdsuef aft ehErPorRti%. %)d%rict"irbr?fw %Itﬁyﬁsﬁg" t6r AFFOH° 6- and/ or

8-posi tiop, pULhRe ghteHLLON(pAkLErA | htMdI) .anTaxbbaRyehiss AN ne,
substitution 35 with 4-thiouridine, and substitution wth 5-bronp or

5-i odo- dilacikscancéeinpansbhedobtained He GHySpHEt €§CEEpRcHATEI ned in
the aptaner _of the present inv | ; b ter. t i stance to
nucl eaé® 3%&"%%?& 5552‘?‘“ ocrieggéan%ﬁ%l%'e gﬁgégggﬁgﬁp@%ggp%gé%&g%bsti tuted
with P(0) $ntthsoayeletPESS ¢ith hiloata)diH(d) N2 framaiatie volRMO) OES,
P(0)BH3, P(O)R, R(O)OR, COor CH2 (formacetal) ,or 3 -am ne, (-NH OH2- CH2-)
[wherei n €2&HTERNt Cof 1R Brage 9?5 ¢ q;fzci—Jr r & sf:})t(’{?fjga or

unsubsti t utedyal kb c{eof- asMebbhy) , t18t N bi difherdtel Mg egraupeks, for
example, -0-;7 -N or -S-, and nucleotides can hind to an adj oi ni ng

nucl eot | deubsaanhesésj ohhtnyagedupsnd the 1rfHd Q% CANcERS TRE}CBl so i ncl ude
alteraggOg%q%%%gda%océgggggaagogliﬁﬂ%hé%ioﬂs%ﬁ(¥%gnenzyme activity

' (ICsq) is determined. An aptamer exhibiting a iower ICsq value
than that of chymostatin, a known inhibitor, is judged to
possess excellent inhibitory activity.

[0019]

30 A third method of evaluation employs a native substrate
contained in a cell culture supernatant. Here, degradation of
chymase substrate LTBP-1 is detected by Western blotting. NHLF
cells (manufactured by Cambrex Bio Science) under freezing are
rapidly thawed in a 37°C water bath, and then suspended in a

35 medium (10% FBS/F-12). After centrifugation at 1200 rpm for 5
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An alteration can further be perfornmed by adding to an end a

pol yet hyl enegl ycol, am no acid, peptide, inverted dT, nucleic acid,

nucl eosi des, Myristoyl, Lithocolic-oleyl, Docosanyl, Lauroyl, Stearoyl,

Pal m t oyl pigheey) , thé notaoy in@Gupicher thinpi ds, rsheveddsand hohestekisd |
caffeine, vitamns, pi nts, .fluorescent _substances ticancer ent,

t oxi n, en%?ﬁe%?‘?%ﬁ?%%%%??@l§ﬁﬁ%?§ﬁ%é?“biB?FﬁféWQﬁFW%($$k%f ogmgﬁb

al terations, 18864 f&tiexamle:iAsFRatents, 5.660:065canl Sudbéndlsh 25

[ 0041] The aptaner of the present invention can be synthesized as

di scl osedthenefersed by a omlthodilkneen dgeh sadi autheradt at ASHEL Had the

synt hesi s nmer . f@W% Vi j e and a

pr onot et gg%)éeﬁ%g %ﬁ%%dl yﬁg(rga%égll S %@c kg%%al ?/d Og?rfllltoagggzgg,e whi ch, as
a tenpl at proi sféransert i vtk by windarbla oiyroscepenet Flogh tthobtealils theeadesi r ed
RNA. The aptaner of the present, i nvention can,also be synthesized using DNA
poIyneras%@nﬁéfﬁﬂFhaQW%dﬁﬁgﬂggPF%&?? ST L BhafTEs §e§y%?%%%?zed,
which, as g benptRIe-125. amld Wagd ByYtarmeepodcehesd peEbiie terbimngdgmeknown
as the polynerase chain reaction (PCR). This is rendered single-stranded
by a publ Felyuraowmperrdicrnioflpaiidadicshi dé serasefopABrlesiere? end§he
treat nent ._\Wen syn%hggg%ing a nodi fied aptaner, elongation reaction
efficié%c§r83ﬁ13% fhe Séd by using a polynerase nutated at a 5 particul ar
site. The aptaneft&huso ot abhethe amigasidlyure pupkefhedahy, afpashliely known
nmet hod. An aptanmer can be synt hesized in Iarge ﬂnn ngﬁ 2¥ c?enica
synt het i cthevRedReE0ER 431 hS 4 TP Steod fSrhe B oggh an'dFtetc

met hod. These synhbebihcarphhedssare swldt ilbrow isl@ddeddenerebed iFoMucl eic
Acid (Vol.2) [1] Synthesis and Anal ysis of Nucleic Acid &edlted by fgkio
Sugi ura, paBifskedceytrpt okananeRisttidhilfy dedmsasy V1idhd SPRETEPRS, “an

Practi cal . A izer i i r }

(nanufg%th¥%a géigébgga%§H%%%%yéﬁigg%%ggﬁ%g?%ﬁgggg. gkggﬁggﬁgfiier t hus
synt hesi zedneadlbespuut fbedc byl enarethadidathwnNpet, sé plchf as 100 ng/mL
chromat ogr aphy., Provi ded t hat, .an tiv r.oup ch.a n LAQ group
is int rodf}&gﬂ¥f8naﬁfaﬁ?m?edjcﬁi% %%Orb%‘gc@sog%loghg%‘:dégl" %?%f hgénp%by t he
phosphor agidi e BREAEY 08 ideedi k&ora 2@ tfrenct bopakmasbstancetwlan he added
after the synthesis. For exanple, by introducing an am no group to an end
of the aprasprreit i&ftwssﬁtbilr@itrzg,c6@@ﬁ@@péepérsyéflﬁybéh@dgwc% G F&Th

I ncorpgrayi ng,a cap Oﬁéﬂge&f@y@h A0 ARt ATefoRidS i 9 ihe Larget wekecule in
a wide“variety 25 0 i ndi ng nodes, such as ionic bonds based on the
negati ve ehacgeophotheiphbsphateimriorphdychasplichi.c b8REsland BWydr ogen
bonds based on ri bose, anpd drogen bonds. and cki LRt i on based on
nucl ei c aéﬁﬂpgﬁség.EFEGBQ???%ﬁléﬁ% ?%ﬁﬁ?éaggh §§§%§§§E%hkpﬁ§E%§ ative charge
of the phgsphateedr BdpPowd0 Which are present in the sane nunber as the
nunber of constituent nucl eotides, are strong, and bingﬁ}ﬁ | ysi ne_and

ar gi ni ne bei ng PPEsEANPHA BheeAut? aehe ofY 3o 95 Ve OrdrGe PTpPot ei n.

For this reas n el id-b S i nvol L direct binding to

t he taf&egungﬁggﬂlgﬁéa%ebgﬁsgfsu %t?t :%%hu$ﬁ¥%gf¥?bu gﬁ, because the
regi on of edeemrophpuesisechaS-2a0% eaclyy fonimel deise PpalLes apupiatéent pe

i nside of .the double helical styuctur nucl.e i are unlikely to
bi nd direé&@yeggc &P 8?85%5hD%%%uf%mgyﬁe%%f%#éégﬁﬁééégﬁﬁﬁioaabase pair is
repl aced witthcaeothebsbaselpatr|, ather Swiatdh iley fifl tehe iapicdnerkeaf weénhdoes
not decrease. In structures wherein no base pairs are, for , sych as | oop

[ d
structured? skéPrgedmihke PReMMUETEFciGti Phase s ast 4-Rrs FeGLR t he
di rect _bindi. to e t. e 4t i 0S§l =
Regardﬁﬁg%%ﬁ %FiC%%?oﬁéf%ggthénégg%%g%gﬁ%ﬁlSi%figggg,bﬁguk 8Hf§§q%#gﬁal
group at {IH®P2'1- posictilonadf antbosadyi i r2yuRshi yPBM erettls W% eéedipmwi th t he

target nolecul e, but in_many cases, it _is .of ng,rel e, .a e
subst i t ut &F6Y gﬁofﬁgp'ﬁﬁﬁ?%?%guﬁ%l%%%¥%%g hcgﬁeaggégggn%ﬁ,Qgﬁﬁggsgthe
functi onalt igle@UpRndNYakvedtea thehdseestddindimgibady he hariget Mm®Pecul e is
15 substituted or deleted, often retains the activuﬂﬁ%thereot. It i al so

i npor t ant l@kglechangiePgrret Ageeaat HRAQY okt Ve d utt IRes Wit Ondrige

wi del y'35[%%’]PBS) at room temperature for 2 hours. The filter is washed
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An aptaner can be prepared by utilizing the SELEX nethod 20 or an inproved
version thereof (for exanple, Ellington et al., (1990) Nature, 346,
818-822; Tuerk et al., (1990) Science, 249, 505-510). In the SELEX net hod,
by renderEngimbe, sehéctieoacecton ets gpamfermddyarsing by chroi éasingsthet nunber
of rounds or using a conpeting substance, an aptanmer exhibiting a stronger
25 Dbi ndi n§UpStéRtFal for the target nolecule is concentrated and sel ected.
Hence, by adj ushikngetBemiyodesc&rdounds afrEsELEXandbensehgnghag the
conpetitive condition, aptaners with different binding forces, aptaners
with diffepsatibhndinpgeapies, wekah bt aie Laid ke t8&nehBTAdPA§TEGr ce or

bi ndi ng_30 d di-ffe e §§gﬂﬁnc C bt.ai.ned cases.
The SELﬁXwﬁgﬁhgggg%ﬁp%§£eéggi%gggéés 0 anﬁﬁVf?%gf?g% %ghgcgfb@y§ggﬁsing a
mut ati on bygusing pangacksecibnseanss thier Indgmtiivet enprodeds) i tEqash
possible to perfo/m SELEX with higher diversity. 35 [004 . The

apt aner s SS?EiﬁéﬁsﬁﬁngELEi %?%mﬁﬁg?e{%rakﬁhéb%ﬁéﬁy ﬁBF?thahvéﬁFP%ity f or
the target;naple¢ybg,. but this does not nean inhibiting a bioactivity of the
target nolecule. Chymase is a basic protein to which nucleic acids are

t hought 5[{0828¢ |ikely to bind non-specifically, but aptaners other than

t hose that bind ngLy.Lo | cul i y 0 Lafl uence

t he acﬁfvity ofT?%égtg%g%% %%?£€%¢£$Hlégf§§§f%t 3?%%¢§%§§§%rpggﬁshg random
sequence use@énadoa,negafaveasontros chpklbe ¢hhiibidinchéocernynpoattionsty of
chymase, tao although it bound to chymase. weakly. 044] Based on an
active apF§h§PYPﬁﬁg 58| ¢RPLRIt SER %%ﬁvﬁEygéh%%ﬁ- 'd to acquire an aptamer
possessi ngohipgher activity. Specifically, after preparing a tenplate
wherein an aptaner 15 with a determ ned sequence is partially random zed or
a tenpl ate dopedbsi Lrnabbupf16Ne 2BOBERF PhENRFMRETFEcdSVesELeR 1§ not
per f or ned LN [ 5 n robtai Ve SELRG | : about
80 20 ggcﬁ%%?ﬁ%@%,ggédh?ﬁiggﬁéfg?f??c% tﬁﬁgl%fgﬁare §2q§“§ﬁ§§ﬁ§%25?%§é| as
it is. Hemmel dan be,néoessaryple, repeancre yomhk eyort fffomus teptdkiesten t he

t t h of _about | [ I | i 1 cal
ynt hesi s PBSFERAG Ak PRECpF AR BRGr gno 1 BICHTC St aTer Gol BASE By 95

SELEX, thesasR@f thhe sybsequenhusisbiidas) ofioopesmdificaihanges model ess
the prinmer is designed successfully, subsequent devel opnent will be

i npossi bl &héyembicutad OapughePthies - adtish t29 S&éle €FyO8ELEX. In the
present i tiQn,q.an:ap et ai, pi (o IRYF eh WMty JHRIeqtindes
was 3028b?§§%§%&ﬁf%%ﬁé% %%Egﬁﬁﬁé g§§hgg%?léy%%%%?ﬁible becéﬁ?g they permt
cheni cal swiitlhési sasker,aphdnehsrebyspaedd et ngdvadret aie onmddrarmst fct ur e

usi he MFQLD b dicti h. ' : : X-
anal ysi 8 GPR Rhargeriodt telocuft ot R cednb e et Wh ch

nucl eot i dgs:Gayi 1he substhtubedyot sdel ghgdanantdosher ey tis ilnsert a new
nucl eotide. A predicted aptamer with the new sequence can easily be
chenically“%¥ﬁﬁhesized, and it can be determ ned whether or not the 5

aptamer,.retai ns gng agt iyt Mugigggiaeseébﬁ%&ﬂﬂe@smyt@s&ﬁamép%ﬂthe

If a région inportant to the binding of the aptaner obtained with the

target nolesadent sinveentiohi, ewhbyheepéderticay- anddefforentf oran ks a

describedrﬁR:%ﬁﬁjkﬁsc%%&&%gg%grg”ﬁ&ﬁ%exyl group at the 2’ position of
ribose (e.g., ribose of pyrimidine nucleotide, ribose of
purine nucleotide) (i.e., an unsubstituted nucleotide) or a

30 nucleotide substituted by any atom or group at the 2’ position

of ribose. As examples of such any atom or group, a nucleotide
substituted by a hydrogen atom, a fluorine atom or an -O-alkyl
group (e.g., =-O-Me group), an -O-acyl group (e.g., —-O-COMe
group), or an amino group (e.g., -NHp group) can be mentioned.

35 [0023]
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10 unchanged in many cases even when a new sequence is added to both ends
of the sequence. The length of the new sequence is not particularly
limted. [0048] Those of ordinary skill in the art can nake a w de range 15
of design or al Teeatpoaseofofivthé i gedt samns,idvdeE ioaqhesces segted8e As

stated above, apt rs _perm ' n f _design,or alterations of
nndificatF@ﬁ§?s?ﬁ§g§rgge%¥§¥h¥§ﬂﬂhgﬁyggsgggﬁo@ﬁdgé'azgfogﬁ%f?ﬁ% FEChSt of
apt aner thatagaap) esiRtWede id@nkande et Hes) 9is & & t@r alridrefh IT apt aner
conprising a specified sequence (e.g., a sequence corresponding to a

portion sensctled Thememomentianl &g 6198, it 8rndr FooB PEQFoNEithiike

regi ons i LRI o] egign i ngl,e< egi qns: [N

bbr ovi &t S0 oM e b qtne i A b By e 1 0og0) PR o

t he produdtiien segtikaodeobtsunylapbaneds o cthudessprieducthiidn tofa ahyaptaner
conprising a.fi.xed sequence by using a single kind of nucleic acid nol ecule
or a plur&S 13§ 0of kinds of nucleic acid nol ecul es (e.g., alibrary of
nucl ei ¢ aqigthongl ecul es with different nunbers for "a" or "b") consisting of
a nucl eoti de sequence shown by the forrmula: [0051] Priner. sequence (i)
-(N)a-fixed seqé&ntbe( Kppnupei #epveegiiefdd X2 argmpygigrably both A or

10 both G; N;jN; is preferably GA, GU, GC, UU, GT or CU (with the
provision that the uracil may be thymine).
[0025]

The aptamer of the present invention can also be the

nucleotide wherein at least one kind (e.g., 1, 2, 3 or 4

15 kinds) of nucleotide comprises a hydroxyl group, or the above-
described any atom or group, for example, at least two kinds
(e.g., 2, 3 or 4 kinds) of groups selected from the group
consisting of a hydrogen atom, a fluorine atom, a hydroxyl
group and a methoxy group, at the 2’ position of ribose.

20 [0026]

In the aptamer of the present invention, all pyrimidine
nucleotides can be nucleotides substituted by a fluorine atom,
or nucleotides substituted by any atom or group mentioned
above, preferably an atom or group selected from the atom or

25 group consisting of a hydrogen atom, a hydroxyl group and a
methoxy group whether identical or not, at the 2’ position of
ribose.

[0027]

In the aptamers of the present invention, all purine

30 nucleotides can be nucleotides comprising a hydroxyl group, or
nucleotide substituted by any atom or group mentioned above,
preferably an atom or a group selected from the group
consisting of a hydrogen atom, a methoxy group, and a fluorine
atom, whether identical or not, at the 2’ -position of ribose.

35 [0028]
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[ 0052] [wherein (N)a represents a nucl eotide chain consisting of "a" units
of N, (N b represents a nucleotide chain consisting of "b" units of N, each
of the units of N, whether identical or .5 different, is a nucleotide

sel ected from t heegaptupmeonst sthangprdseAt Gnventloanda® épsefleeabhy, A, G C
and U). Each of "a"_and "b",6  whether .i.dentical or.diffeﬁeat can be any
nunbers, YRBTEAR Bét ?B?l%%%h%Q%,l Ey t CPHBi5PefePEBF§¥A Tt STABRUt 50,
nore prefgrabhy itbQ 8b0YEo3H m&ttddnd®rd sl elablyahpte, 18nabout 20 or 1
to about 10], and prinmer pairs corresponding to the prinmer sequences (i)

and (ii), idespéeeilvergup|9ebafted by thphgysesavnsiifréngi 6h al 83¥IpPosiides a
conplex_c i sLn . apt o] ]ing S j t L0 i onal 15
substan%egggéhdht%é?g?%ggT%gggbﬁ% etﬁ%gn t é“%ﬂ%%%e? gﬁgﬂgﬁg %ﬁﬁg i onal

subst anceaitnthbe2¢oppkekiof dherjisesent invention can be a coval ent bond or
a non-covaISnt bond. The conplex of the present invention can be one
wherein t h8 gﬁﬂaner of the present invention and one or nore (e.g., 2 or 3)

of functional 2Q.substansesnof ihe-spmtkidi] ahadinfieeentdksnds are bound
together. The functional substance is not particularly limted, as far as

it newy conp&itusiiver thenapimRer (e GEEIgs difePoRPRe (hrBsenthPfnventi on,
O ot 1P RBLE-OL 618R9LG LEstnaq (WU Ao O 8 HeheaBIAL! BELSLRE ahioh

2
an apt aner present 1 nvention can possess. As “exanpl es o e
functi onakbugalbisganops preteodsfipepin déss ramlmewtadeds, Hopeusy, stlgss s,

nonosacchari des,  pol ynuc] eotjdes, and nucl eotides.can_be_nentioned. As
exanpl es SIPetshé‘oFuﬁ(?gPOFlg?tshtg‘gt%\%c%%e E?Cﬁiﬁlifnkiﬂlset akcé&<te.g., biotin,
streptavi doRstPelLyAHE 8OELE661380s possessimgaffdatilon fogr RNAr gebuld

conpl ement ary sequence, anti bodi es, gl utathi one Sepharose, histidine),
~ subst ancegefgr apabelPAgLieafiont ptiof¥s hteRRIFREFSs, TR nek2ent

subst anges.ch adl-4ROLRREE) £ ERAY Bk (fp@emem,rssmei ¥hPesaxpdase, alkaline

phosphat ase), drug delivery ve e.g., |li1posone, 35 m crospheres,
pepti des, spblsyéthylienegfytbeshyddoxigs ¢xoup ,at those'upediitaom 9$i |l e t her apy

such as cal.i cheanyci,n _and. duoca cin; nitr. n nustard anal,ogues h as
cycl ophosph ﬁF&eg¥ngI5ﬁ8P$a,r?? 2¥%ﬁ?d§l ?tfﬁﬁﬁ%%%éﬁ? e gpﬁ%ﬁ@%?n?#ég such
as thiotepa; thict DOSpUEEASoEUER ASolyEdsdaiSthNes. al Kyl ating agents such as

t enozol om de or dacarbazine; folate-like netabolic antagonists such as
met hot r exd&38d ral titrexed; purine anal ogues such as thioguanine,

cl adri b neyar Jflhudarabinenopyebail nenanal agues e andil uorourac |
ge al ka

t egaf ur or i tabi ne; vinc oilds lo such as vinblastine, vincristine
or vi nor el(ki)nenargtamerogoesri heneof ; npotephidd ctorianatesielgciteds fsgmh as

ot opos) 9o ek AGaIEn OCRERiEh(orgpac | auels Al acHs g, UG o
thereof ; eihen sayhotaxtctast ibheil chapusd @syllmonyci n and
(b) an aptamer comprising a nucleotide sequence selected from
25 among SEQ ID NO:4-34, 38-57, 59-65 and 69-72 (with the
provision that the uracil may be thymine), wherein 1 to 5
nucleotides are substituted, deleted, inserted or added; or
(c) an aptamer comprising a nucleotide sequence having an
identity of 70% or more (preferably 80% or more, more
30 preferably 90% or more, most preferably 95% or more) to a
nucleotide sequence selected from among SEQ ID NO: 4-34, 38-57,
59-65 and 69-72 (with the provision that the uracil may be
thymine). The aptamer of the present invention also includes:
(d) a conjugate selected from the group consisting of a

35 conjugate of a plurality of aptamers (a) above, a conjugate of
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15 mtonycin; platinum conpounds such as cisplatin, carboplatin and
oxaliplatin; pentostatin, mltefosine, estranustine, topotecan, irinotecan
and bicalutam de), and toxins (e.g., ricin toxin, liatoxin and Vero toxin)
can be meatponediidhese dpmidanalb)nelesd,es aveihigaakl ytrenpredal htgone
cases. 20 Furthernore, the nol ecul es may be pepti despﬁhat can be recogni zed

and cl eaved BPLeROyFRSChRP Y (3D RiGPRIMGE S OfefaPl BpROL BY n35e (MWP)

and Factor X,napd nmy be,polypucleaides that can be cleaved by nucl eases
or restri c?i on endonucl ease. 25 [0054] The aptaner or the conpl ex of

t he preseffOBhventi on can be used as, for exanple, a pharnmaceutical or a

di agnostic reagent, a,test reagent or_.a _reagen 5 0 and
conpl ex’ of the g?ésgﬁ%yi%v%n%p%necran{adosasb%%%’a&fﬁgc[a?g?t ]flhgoggﬁﬁlﬁ%%gng}g)
function eb chynmase. cdsaisiater mhavieng ay msease phdfoundhiinssoogased with
fibrosis and cardi ovascul ar di seases. Therefaore, the a;g%xamja_r, agd conpl ex of
the preseRPYPATENEFBAVAFE (CofMASaSTAAMESEdrEal €85 PEr 11 K8ati ng or
preventinggghseases acconpanied by fibrosis or cardiovascul ar disorders.

[ 0056] The aptamer and conplex of the present invention are capable
of bindi ng specThecabtymen chyrs reRmtefigrentiioa saapaaferband conpl ex of
the present,invention are useful. as pr s f.ar, c e I

probesl%lr augefaﬁl AP RTRTVTV0 IflrrsalgI}%g oqpcgheyor}%sdee, @%@%ﬁ?gm%g%hggdb%ggg
concent r akineAg ekQchynese, 56 [ BStEs St)gi ri@) EIH6SAland S6lie2) i kés (The-pr obes
are al so useful as_diagnostic reagents, testing. reagent [ o anal yti cal
reagents 5ﬁd5?he. ﬁH{é_) f o§98]r)s'eaf§%82 § v7e2d(.18y"g7(,2h®3&s(81§5‘i Egﬁsgs

acconpani ?gopgsgb{qrgﬁég Ohe CaF £ OV asGH I Hyagrders, and the like). [0057]
Based on their specific binding to chynase, ‘the aptamer /5 and conpl ex of

t he preserb’) neenepbameanceEPLSTNGS |Nuaed idsr SegichiceatreRCERdchyRfise.

[ 0058] Theapt.aper CC e t iznv io be used
as drud’ d&l"PVer gﬁgeﬁﬁcﬁgé.gggl)[g%%gf%’ Fs 1) '0%62‘3@355 isrgv(g?t)/édgggl%g%gan or
tissue fibeases,istluge et hpnady(d) barodi® (IPr-okd @)i dwhypetpkasi a,

nyocardi al fibrosis, muscul oskel etal fibrosis,, myelofibrosis, hysteronyonsg,
scl er odei RECVAGRES Eﬁaféf Heg ‘é{l‘?%ﬁrjcéﬁ“‘f%d?ﬁ aﬁ%%@po%ﬁéﬁﬁt ﬁv&oz scars,
burn scar sychyBerheQPALE §GBES: t kel e B41QRI C dRydralddt bs, apgelt;oneal _
sclerosis, asthma, liver cirrhosis, chronic pancreatitis, scirrhous gastric
cancer, |i(@é) BhbRPSRBETrePEPri$RDst S1udientols BRBENse 8ryéagesn

retinitis, .Q_fibropys C scul i ti . gl j onpki 150
neur osi8, l%%%rtlté%ﬁr SEa?Efeéqf %?%%e?ﬁl%nﬂé%%ﬁ%ﬁlsﬁ f%g{ﬂegﬁc%t gfg%fe;&ﬁegl from
nephriti sambagediEpalp Nenabo di sea6€8), avd €9)i 0504 Erlot,i CegéeiiphéwdlSarteriti s

35 ancur yStu52 endlt RheubP Tl onky S hyBot t Loct ot Ut i age Brosis,
provision that the uracil may be thymine). The aptamer of the
present invention also includes:

25 (d’) a conjugate selected from the group consisting of a
conjugate of a plurality of aptamers (a’) above, a conjugate
of a plurality of aptamers (b’) above, a conjugate of a
plurality of aptamers (c’) above, and a conjugate of a
plurality of aptamers (a’), (b’) and (c¢') above. Furthermore,

30 the aptamer of the present invention also includes:
(e) a conjugate consisting of one or more aptamers selected
from the group consisting of (a), (b) and (c) above, and one
or more aptamers selected from the group consisting of (a’),
(b”) and (c’).

35 [0033]

19



nyocardi al infarction, cardiac hypertrophy, heart failure, restenosis after
angi opat hi es due to percutaneous translum nal coronary angi oplasty and the
| i ke, diabetic and non-di abetic nephropat hies, peripheral circulatory

di sorders and tfibel akeamé&r$ 00671)] - (d’) arChy(easebpussesseslenzyapalateivity
and cleavgs %Loac I ve substanc thagf agﬁgerveégs substrgtes Exanpl es of
subst rat eS8 RAGHE 18 GAYEITHCTUHEL AN T A &% STERYBAS8CRCEhYHEYI | agen
procol | agerasaspr enMiie 9act Lvit pracunses 1and)the io like. Chynase exhibits
bi ol ogi cal actions, via reactions for production or degradation of these

bi oacti ve [BEptides, including extracellular matrix renodeling, networks

w th cytokines, 1i i dy vasason j.Cti:Qn L C itself
acts togactivatghgggp %% Igga% to ﬁr%%%?% ﬁ%spggg;gﬁﬁékﬁg eggg?ﬁgnd is

cl osel y assobeat e mithednidasmath onitulieel, efderletethe iaptated andaddag] ex of
the present i.nvention are not Iinitedk}o tgg abave-d scrgbed subs yates,
and can_bgsuggﬁ a8 gﬁgrﬁ%E%Wﬁ¥(ﬁﬂs§§§ﬁ'&fh oS¢ 1P8a§8nF Ymegast Ry’ °F
reagents, iandbasahyt & Cahyrieagendsi Fialy dicsgases eakghedateiz0thi ghauikal
functions_nediated by substrates accepted by chymase and di seases invol ved
by chynasélkgdel fIhg gpggier of nuctretprgenaeBuPPcafobfS¥HeP It et more

i nventi,on esfo 1 ti y~>@accC ble carrier.
As 25 égaﬁ%?gsgg?ﬁ?hgébﬁg%%%%§ﬂ¥#%gFﬁ§mg%%gg?§§Igggg%r?gf,ﬁgigipients such
as sucroserefeapbhy manhnhere sordn tgbductldse stgllicosee pekfekabdy tat c,
calciun1phgs§hggg gnd cal cium car on%;eé binderi such as cel |l ul ose,
nethylceIPuF SE, ﬂy fdﬁ??%r%ﬁ) ?ﬁﬁq oge,’pglﬁﬁr pyl pyrrolidone, gelatin,
gum 30 ar abbgs]pol yet hyl ene gl ycol, sucrose, and starch; disintegrants such
as starch, carboxymethyl cellul ose, hydroxyl propyl starch, L
sodiun}glycol-sWéﬁEh¥e%E%ﬁEh§%yﬂﬂogﬁﬁidé?BoﬁQPgﬁrcaPBi&ﬁ?ﬁhb%%ha@%én%nﬂ

cal ci um cwc%eg%s UBET £A01 8 SMC M, A5 JTRGNES I §l,ear %ea,li\es@,éﬂa%%ﬂ% and
sodium lauryl 35 sulfate; flavoring agents such as citric acid, nt hol ,

gl ycyrr hi ziplaatbae unesadives ghycilre ordridiadr aigenpentiewherpr ewervati ves such
as sodi um odi um hydr ogen .sul fjte, methyl paraben nd
propylparggggégg%g%iﬁ? %?%C%%c D%§i€iQ%4:%%ﬁn ,asé gﬁﬁgégﬁFﬁie, and acetic
aci d; suspegdrhgh@agendsn st htite asedmtindicdileuldoserepelrypiny| pyer ol i done,
and al um num stearate; dispersing agents such as surfactants; diluents such
as wat er, 2pAPELbMBgreafiders et I Griaty et grPe; cBasBewa%e8CERchT asheacao
butterQOpgg&ggﬁgggngogly§glbe§@qikg%9§§ﬁg; and the |ike can be nentioned,
but these are not Iimtative. /o [0063] There is no limtation on
the routel(8f3&dni nistration of the pharnmaceutical of the present invention,
whi ch can be adgj ni red b for ex l.e, oral .adm nistration_ and.

par ent er al adniﬁ%g%ééﬁ#é%Ls ?ﬁﬁ%ﬁ%ﬂ%i%ﬂ%%?yéﬁptggFepFSFegﬁaﬁeﬁaﬁ%%gﬁ??ation
are a sol uhhobepcepatksitdy sk sstdwidigran €f bedgniagarhentwoef nhédasdida a

di l uent such as water, physiological saline, qQr orange.juice; capsules,
sachets oPSHUBREES COMY i Shh AP KIFeGalralatdant adfOFi QﬁdNﬁﬁIsg¥$%Tbr

granul ar HONRht AoSHSPEOSEON £0r B RRAIGM L sUIPeRdAg 8 BhEeEt Lye, aMOUNL
of active ingredient in an appropriate dispérsant; an emnul sion prepared by
di sper si n§lagamentil S¢dy¢ingleokbolwidasn tdfe dwlébwéoni vendibiansofgapti ve
~ingredient_Lp_an | at i spersant:_Cl i.ch .promgt es e.absorption
of wat er-égkﬁbsep%g%isfg%%bsgapgne StJ*rrguje _|2I %fna 66%2?]’ X——ngrgp?%g_isg’
phar maceutkpattahcyhel presendrimy@N)i.on can be coated by a nethod known per
se for th? @gégose of taste masking, enteric dissolution, sustained rel ease
and the I iR 30 required. As exanples of coating agents used for the
coating, hydroxyprogy| meahyl 5ol | l)oss okt hHoeellhih988: can be achieved
hydr oxynet hyl cel | ul ose, hydroxypropyl cel I'ul osé,

by tandem binding. In the conjugation, a linker may be

utilized. As the linker, nucleotide chains (e.g., 1 to about
20 nucleotides) and non-nucleotide chains (e.g., -(CHy)n-
linker, - (CH,CH,O)n- lihker, hexaethylene glycol linker, TEG

35 linker, peptide-containing linker, -S-S- bond-containing
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pol yoxyet hyl ene glycol, Tween 80, Pluronic F68, cellulose acetate

pht hal at e, hydroxypropylnethylcellulose pht hal ate, 35

hydr oxynet hyl cel | ul ose acetate succi nate, Eudragit (manuf actured by Rohm
GErnany, ﬁemhacnyFC@NHciUba@rg@htazmnmbCb@ﬂkyneerCpfghendSCthgﬁningxiiron
oxi de, ﬁanlu di_oxi de and. t he

phar naceu ﬁ@gﬁ y2Be”%a ?%BF&O?%?eagb'ppgﬁﬁﬁgﬁanaSrm%ﬁgf%?%%d“?éﬁéase

preparati epove-H8868ibed plufslPtepsf aldriongaidd all ectopapatenl eray
admi ni stration (for exanpl e, intravenous adm nistration, subcutaneous
adni ni st r afifgied vn??aﬁﬂ@%u@%rléd%$rﬁ%ﬁrQﬁ|m9¥ert@@@bé@ea@%PﬁﬁéﬂF&tF%ﬂ

| nt rapegi bonegb adghapstl abl 09, of Ny anasdl od0cAdThOLSLEBLLOD ANAINGS [ Kke),
aqueous and non- aqueous fsofonic steriie |njectab e liquids are ava abl e,
whi ch nay (donprieée an adti oxndate) &bqnﬁﬁewhanﬁan|uﬂ¢nta05écber|ostat|c
agent, an | gtonlflng ent and 1t he J ueaus ang.%go uequs_sterile
suspen5|o §h°8Fs0"B8 nenti One °5ﬁ1 9%%}'§&ﬁ§kls YIS 4Ysuspehti A
agent, a sekubr! pé@ﬁtJ_@ntBECkﬁB@aﬁe @rSatabidlezwmea@u@mcu&@latedcwndnyhe

i ke. The preparatlon can _be included in a container such as an anpoul e or
a vial in9&°URPt (Bo9agelVBragen ottt svtbinadiafiMe®rdoSs¥e AROHEL | 9E

i ngredign ngra eyki a ta I be

freeze- gr%e% go g§§§§¥§§eg%l%ggéi?aggqfha?hggﬁé%éthgggﬁeg%ﬁgr suspended in
an approprivafleostided l e vehicle just before use. [0066] Sustained-rel ease
preparat|q5§ gge al so suitabl e preparations. Dosage forns of

sust ai ned P se preparations 25 include sustained release fromcarriers
or containers emheddptamartbe bdypretgmit anwritifdrcimaly beness bhedegnadabl e
bases or non- bi odegradabl e sponges, bags and the |ike. Devices for

conti nuouSUSRT] REELAVEL &Rt - syEEROFR) Gt (S ALHETVERy PeEoREBHt si de t he
body, sychoas rded9tBUIREr8AYe OBHDL &ibyd £5 HHTRIR RS s@gﬁﬁzlwy uded
in the scope of sustalned-rel ease preparatlons i odegr adabl e bases” | ncl ude
| i posone, deai dﬁil¢VErpbsbn‘ey Podlythectike colgl pgempdsaecfdtiiPLEG)e to

at herocol | ag Ny Xy t al S¢ e firan,

I n addltlén |qu?d |njec??%ﬁsgggﬁg%?n§¥5n§1§ﬁ§Q§ lr%ﬁstgig%edar%e ease

pr epar at i @he, 2VHbabaﬁi6nsuBtapb§uﬁiwn dridfeep Wl myayiy iasmoti sheakluoar

oi ntments suitable for percutaneous admni nistratjan, the like are

accept abl &esidue replhagrd ¥ikh %?OEFF¥rﬁEﬂW§nFHK%ﬁj§t%1 CRGrBRient in a
freezedried+SbaAEE. 1 SadN SEOR) 7L @ﬁﬁ(%rfédmo@ﬁtl%@%qoay ?lhBPﬁﬁé‘Ei&@ using an
appropriate inhalation device. An inhalant can be fornul ated as approprlate
with a coadé&ytlpshanl yeuged Suneblybaitioni |0-atduslatiieg) ,cPclagdértipn, or
derivativ [ like t, can ced
accordlng%toag g%%%éntlon§r gt%g%hy§§k§§Q|cae$jhngﬁhin él§n€9§%8éggHb
produced bydpawdestngnorel gquetying dane baptanmed oaedconphex ftdduer iprasent

i nvention, blendin in ,an inhalation pro eIIant and/or arrier, and

filling ith ﬁhﬁnsﬁgﬁFoﬁ??éflgel ARl 3% i R D¥NFe AHE L FHERIBEE T FBed

apt aner;or se@npkex akah E@epr§§§8£t'@yeﬂilon 1§9E%INHM¥%' AR dor diBaryo,
mechani cal /5 powder inhal ator can be used; in the case of a | i quid, an

i nhal at or 7Sdcfi38s &onrebul Perlean b%QMBéﬂKﬂHeﬂéﬂlbsf%ﬁ% ﬁﬁop8528n2635
conventio o] b f rocarbon series
conpounds@@%b gg C Ibrg%gag ogé %ﬁHﬁgq% giqﬁgﬁ%ggibon 12, 20

chl or of | ugoasanbon- 21, chlorofluorocarbon 22, chlorofluorocarbon 113,
chl orof | uorocarbon-114, chl orof| uorocarbon-123, chl orofl yorocarbon-142c,

chl or of | uor ocar BBf- TBRAMCENPHr BRF Uk SREHD ori WY 1 h Mo 156 68XFbBn- 0318,

and 1, L,1n2tietcabkygr sathane, g2p ﬁyﬂ@a&pmﬁmﬁl RreRaee. (ksgbutane,
and n-butane, ethers such as dlethy et her, conpresse ases such as

gaseous nﬁhﬁ@g@ﬁlaﬁébgésbbtsoehrb@nl@¢¥§@$ﬁeQhﬁiQhﬁmaﬁq< igglinge nenti oned.
[0067] 30H%%§V1% ”P 85 ? th%&?%ﬁ%ﬁ%?%%tbfogﬁl %ﬁkgﬁa#§8+£h'§h
€0 e

di et hyl en ycol d|o rahydro ofea eate

iSOprOpylp@ﬁﬂtibatpyrghyGEnylalteﬁéEﬁmm @H)anﬂédrrﬁypﬁsaun@hepughneeryl
nnnoleate cheryl nonost ear at e, ghycerg nonol ysi noat e, al cohol ,
'stearyl ﬁSP ion, alteration wi xtracyclic amine, su stltutlon

35 w1th 4-thiouridine, and substitution with 5-bromo or 5-iodo-
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35 pol yet hyl enegl ycol 400, cetyl pyridiniumchloride, sorbitan trioleate
(trade nanme Span 85), sorbitan nonoleate (trade nanme Span 80), sorbitan
nonol aurate (trade name Span 20), pol yoxyethyl ene hardened castor oi
(trade naneaHCO 68), bpohyoxyethdy! ene (20) sorbitan nonol aurate (trade nane

Tween 5 20), polyoxyethyl ene (20) sorhit.an nol.eate_(trade pnape Tween 80),
| ecithin of natE%§I¥P8§%ﬁ?E% éﬁ?%ﬁr??%%%ﬁﬂ?#ﬂ%ﬁet b EPORy T of¥Fe

ol eyl pol yg&}égbhw eAGchR)oft ey Hd rade nale Bidonf@2) restedbyite to

pol yoxyet hyl ene (2) ether (trade name Brij 72), |auryl 8olyoxyethylene (4)
et her (tradelgase Bﬁﬁjh$@¥911@l%{eﬁkﬁbﬁ%@%&é?hyFEﬁeP¥9) e FHP (MFARE name
Genapol , 0-02Q)+ <08k, EPRObYEPS  An el ivlzeng sandexybroRy) epgoffirade name
Synper oni C) 3nd the |1 ke can be mentioned. As exanpl es of the oil, corn
oi |, oliveanibated}t BriGeeHs,0il (O)8Hf | BWerRoi R (@rRthe&d idke (Ean be

mentioned. In the case of_an oint / p riate pharnmaceutically
acceptabléf8§?§c€§@ﬁ$ORFp%??%?h?%gfﬂ&%ﬂﬁg_gg??glQfﬁﬁ%ﬂﬁhfg |ﬁ?l§I§§t?base,
silicone, owhirt i@l DhEBPERdERESWAKX , of & Gsupagataldlde oal hasubydi epbedi ¢

oi ntnment, hydrophilic petrolatum purified |lanolin, hydrolyzed | anolin,

wat er - abs@d ﬁg(éiﬁtﬂemﬁth%dr%ﬁ%Yfib-plastibase, 20 macr ogol oi ntnent and
the like) is bl e .t h.a r t enip_i nugnt Len, gwhi is the
activeggngredieﬁgg gﬁgh%ggdggg&%aggédg%%f?%ﬁ&ﬁ%%OGEE'Thg dggagg 6f8?ﬁe

phar maceuthiucdkoafidehecpnebend fovantadivasinamuss epdgciedivig Sheshe kind and
activity af ,active ingredient, seriousness of disease, animl species being
t he subjeéPlBandﬁFﬁFg?ration, drug tolerability of the subject of

admi ni stration, Thedy1werght onaggapnal ddheidd kele anderze ivsakudasage, based
on the anpunt of active ingredient per day for 30 an adult, can be about

0. 0001 t oCap®ifng1ed Ay/ REY Por exanpl e, about 0.0001 to about 10 ngy/ kg,
preferqu%O@Q@qt 0.005 to about 1 ngy/kg. [0069] The present

i nvention also provides a solid phase carrier 35 having the aptaner and/or
the conpl ex of ®Bheaptesentionngant fonthérmubidddiagmatebaoaddAagekanphes of
the solid phase carrier, a substrate..a resin, ate (. |t wel |

pl ate), ae%@?FePPﬁgeEEV%?Pﬁagycgito?%ﬁ%ﬁ e %1%%rcﬁ%?’w&%g%Fgﬁgggﬁ'be

ment i oned nyFheisubst Hat aueasobedess Mgelst oy DNA.ichiqe 1 ipr-etleiyd ,chi ps and 5
the like; for exanple, nickel-PTFE (fol tetrafluor%g%gé;ene) ﬁrbs&rates,

gl ass subRAcesesylapsBireysubStpare¥l s sia o st , Ldinemery L
substrate the . lLike - gubs arede Y rfeoatidingntihese
substr%Pezma?%hlgﬁégkyngF@ggéagheé??£§§%£%§Ebcﬁg%tioned. As exanpl es of the
resin, agadgments,pditiockesenti Filbataaresclasticanagiolagast oftcxényl ani de
and N, N - net hyl enebi sacryl an de I yrene-cro inked .djivin e e
particles?nﬁﬁ¥FF%I5§ &Pa§5§¥FaﬁU8$g%§$%hQ§l 5&4r§§§n€ﬂ% gﬁ%ﬁ?dr?ﬁ? %é?ﬁulose
fiber, cressldmkaednpol yeersrot axyhex} ros eaceiN N 5 mahHeEnabidsacr yl am de,
nonodi spersed /5 synthetic pol yners, nonodi spersed hydrophilic polyners,
Sephar ose,>ToAfopd@ar1 and the |ike can be nentioned, and al so resins

prepar ed q?dﬁﬂyﬂng various functional groups to these resins were

i ncluded. The solid phase carrier of the present invention can be useful

in, for exanpl eTheuepfpimeyg, ofetbet PngsQut ahavepiair fGAThd < Bymase S1[Z8070]
The aptaner_ and/ qr._the.conplex_qf. th t, ] i ca i biljzed
onto a sol§% é%éjsg rlhﬁgggﬁyaggn%%hgdﬁéﬁ%\?\#ﬂ %ﬂé&rgggé]l%%’re Zl%a%g]leefg%'ne%hod
that introeduces af 2ynahbisiist gmplbstarER Hel gnerddwse Adesiar hbedngbave) or a

predeterm ned functional group into the aptanmer and/aor_the conplex qof the
present i MASHESGh SSANGTCRe A AnfroBE PR2FRE ﬁ%u%lb?%n%é WW@%& d5a
sol i d phase Larddiarn Efi nighy caUbst ance=mp1 Predet erapnad et i onal

g%th@%i% !

group can be nentioned. 30 The present invention also provides such

met hods. The spreddtisilyl kegwhunethofatogebbpieabhdedes¥igkttiNnal T§eoup t hat-
can be subjected t coupling,.reaction; f e I i

t hi ol groﬁ%ﬁzgmﬁyﬁﬁbiye FSSS%ta§ %%ngg?%ogé? %?%ﬁ6§%£%ﬂ82§%§%¥¥%2§§@9$he
present i mMENtgATRIX3GeNr OXi ORE laav3hg aptdeeirdidaypesueh i theoticahaly

roup introduced thereto. .
g P synthesized, which, as a template, is amplified by a method of

35 public knowledge known as the polymerase chain reaction (PCR).
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[ 0071] The present invention also provides a nmethod of purifying and
concentrating chymase. In particular, the present invention nmakes it
possible to separate chymase fromthe 5 proteins of other fam |y proteins.
The net hothbd$é parrénderedrs ol cwteandest bon aoPubhéchy ekeavn i Aoered otf can
conprise adsorhin hypmas o the sol.id rei he ent
i nventi on,pog%%ga/u?ﬁ%}lgget%ge%t soéjpboelzeéc Syno%}s%%\%ytﬁ% g!ﬁgé}:ﬁéﬁ‘%f A‘(g{segirspti on of
chynase t gyhbresobidgphasedcaired eptaindhe dlonpaésent reavendnon can be

achi eved by a nethod known per se. For exanple, a.ch nase-cogt ining sanpl e
(e.g., ba%%E%Fé?HBY et 1% e e ﬂﬁ?ém%ﬁbgpﬁﬁpéﬁ??ebmﬁ ﬁ?e?sa a
introduced i-ptouihe sptdéd phRseptanererngl bbeapregesinidyenty g or a
conposition containing the same. Chynase can be eluted using /5 an el uent
such as apneifiat byl atpwn idherkndwn method-t ati on on the neutral el uent,
whi ch can have pH of . for_ e L0 t ferably about
6.5 to about 8.%? %%ﬁa%%ﬁe§%ﬁ§$£3%§P§ a%%%¥pf&%3gg§gu?gggﬂﬁﬁeﬁgeutra

sol uti on ehematsd sonphétsit: ferthekanleh ay ede amihiékbat naghadeand(ehg., 20
EDTA), a sodiumsalt (e.g., NaCl), a potassium,salt (e.qg., KClL
nagnesiunP@QFPh?E?@???R@C?%ﬁﬁo%:sJ?%ﬁ%iéﬁP%%§?§9,m?ﬁé%ﬂgzéFeTV%%%ﬁFn?ﬁQO),
and gl ycepingedhe; Bethod whcund fACal i arpiand qanceghtakses ghdt he present
invention can further conprise washing the solid phase carrier_using a
washi ng 2Bnséyaisonfaftelethyimisd ritiorgst ihah.Y@@nﬁpéwéﬁrtﬁébM%?ag
solution jpc S | .0l ti ag ; DTA) ,
Tris, an ggih?ggﬁgggkaf??ﬂ$?gﬁipgwﬁﬁﬁ§p %ﬁ%?%%%?#g%Fén$§£%%§hg%%l méﬁn 20,
sal ts suchyashBaCieansutheas i &elgdihiel oetHbd o folggoPiriocasison and
concentration %f t he gresent éo i.nvention_can still Lunther onp{ise '
heating t HBRBBFRALPRESPRaFFi BP2 RS2 EEef 1&T4bi TE T helFeddRer at18h and
sterilizahheBmelk thesSoiheh®based catn ivy p0072d by a metholh@npwaSHBE
invention also provides a nmethod of detecting 30 and quantifying chymase.

| n partic8fapuchhaspresendte@v@PRYon nakes it possible to detect and
quantify chymas t f r i h LY ek ns. The
net hod of detec F%ﬁl?g%% %%%t%?%%%ﬁf%fﬂcﬁjg%rugshe%% ?ﬁvfgﬁ%gngggﬁbc%ﬁpri se
measur i nginhypdseelytat &hi zptgné hedapiraperheofprdress pfesérmiicatent i on

(e.g., by the use of the conplex and. solid ase carrier,.of the present
inventionf?n?ﬁgsﬁﬁtEBdtB? B£$%§Q??ﬁﬁ%§ﬁF%dgﬁgr¥§fﬁbt@ﬁy%&%@'eﬁn be

per f or gpd rl;Act hBnSANBUBBPAGE ASa@béd NEAMEY oof et tHRl Reéithexdept Foat the
aptaner of the present invention is used in place of an antibody. /o

Ther ef or e 2XBFPdSy n§Yt het BREAFERT o1 tHRLRR HRHHP it &t i*9R &% &1t obe i n
place of gﬁtaﬂg&?ogséi %\%n#éggiﬁf‘@etm&%e@e SUGH, 1RI derdS g1ycol

enzynei nmunoassay ., direct conpetitive ELI I ndi rect
conpetiti veakhl SAcosandat thg i | SAybox i @reupmoassay (RIA), fluorescent

[ Fl A), t [5.bl ot techni hi st ochemi cal _st ai
method.  and_col FRSBPEFHEE nat i, Coict Gt o Snd RUSHEIA a1 6 os Batiet) "0

per f oi gpdorThenaphaMRbdesk, t BecRI £Seibni AViEsHd O bRt drsa@hke nugedias a
nol ecul ar probe for PET and the |ike. These nethods can be useful in, for

exanpl e, RBASEFi B§ EhgnaSesebrtentEOMRy | RYAFRPIIO 6 famdsmenst Widsragcal
sampl es. 3afdLNpALaangs! 9oasd) S8R9 AIFOLLANShAN 1hf BRI gl 0075]

The disclosures 1nhall p i cations nti1oned herein, including patents and
pat ent apphiteaticonospbeséicati ousledrea@bd ilmesrpor Anegabyireferentenherein

eor oosly BERHE B LNchS KOSAEXEtndPGL St lefl ISR Jaeep, O ver
30 which are present in the same number as the number of
constituent nucleotides, are strong, and bind to lysine and
arginine being present on the surface of the positive charge
of protein. For this reason, nucleic acid bases not involved

in the direct binding to the target molecule can be

35 substituted. In particular, because the region of stem
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The present invention is hereinafter described in nore detail by neans of
the foll owi ng Exanpl es, which, however, 30 never Iimt the scope of the

i nvention. Exanples [0075] Exanple 1: Preparation of RNA aptaners that bind
speci f i cabkyutouchyhnas eal1ddad bR TS dases peliats bhddfspesi thealhyide

chymase were r red usjng the SELEX nethod. .SE r med with

i npr ovenef st]ag gﬁgbﬁ%tkﬁ%%l%‘?l Ifleﬁ]f%c X ne’etnuaq.el?E%E?L(ﬁ\é\?%ﬁggn%gézost ak,

Nat ure 346n181818220 HH2D)darsbihe getded tefrghttembletuak. (Therdfars, Col d,
Sci ence 249, 505-510, 1990). Chymase 5 (Human_Skin, manufactured b%/

Cal bi ocheRYSRNHBER | # ZeaSPNHS- b 1 SRS ESEEr 688t ACEaSESEl BRt s the
(manuf act té;ﬁﬂgﬁé I e e skar get sohesul s
Chymasegi %T[;rgg?r??%%lfgﬁ%%o e c%%%rrpvsads@%f)gﬁo%ﬁggegs directed in the
speci f i cavhensibynGbbdkal pdicas earel e mmesuntsuammelsi Logedsthascrorednfirned by

exam ni ng_t he,ch e _sol ution before | bi l.i zat i on e.su nat ant
j ust aftePrPﬁﬁ@BgﬁﬁYi%ﬁeb@u -%@ﬁ%d %sg%ae F&s bt (")LP@?%XEQDJSQEP& , no band

of chymasgiwastdgigeigg td tihe sapernaiciriculid, wasecenbstiedtibat inearly.
all of the chymase used had been coupl ed. This neans that 15 abgut,lG? pnol
“of chynmasBORE3PLAMDIRIISFH 1D MHI B tpionst Ofh&hresi APOPOBIBT OF Tiboghe
RNA used iRot ke fiEstat oynd £ 40N as) ol ained by it kapseei bhrgeguehenical |y
synt hegléjzlggeDNAnus?ngat he 20Eg Dur aScr i b(eﬂr%n; T7:L Transcription Kit ?%nufg%t ured
by Epi centinépraThe BRNAcobtwi wethbyhehtsrget hodlaesle heb2t - ppsheanpncases,

ri bose of ,the pyrimdine nucleotide fluqro- t.i d, . T owi ng DNA
of 70 nucf ofLIsdég P%nﬁ?f%%%?%%’ aarbficrfaer} %seeqsu%e%%cs:cé‘“ tzﬂil[%tegiagﬁ/ gﬁgfcglfe k:a

40- nucl eotbde fraadasl seqguencealents wsedpaamarPNAn25stenpé afencThendNA

tenplate and primers used were p_reé)ared, by chem c%l synt hesi s EO???l DNA
t enpl at e: 95OUP involved in the direct binding to the target molecule is

- CTECTAT NN NNNNNNANNNNANNYNNANMNYNNINMMABINANGAARE r30 5. Tt
CCTA -3" (SEQID NG 1) Priner Fwd: _ .

5' - TAATACGACECACTATA @ rylSEGhmmeNnGimenspengdr sRewcture

5r - CTICIATG- 3" (SEQ D NO 3) [0078] 35The sequential Ns in the
DNA t enpl S( §E6 F%ﬁ@f ‘%%ir% 40 nucl eotides in any conbi nati ons (40N
each N is[Ap4G] C or T), producing a sequence region unique to each aptaner

obtai ned. The prinmer Fw conprises a promter sequence of

pol ynerase. ThePafPhefsh of" the W%‘cﬁ‘fy‘i@%é&% 4Hhe §%ﬁ £§P§§§ﬂlﬁ5hﬁ/§s

theor et cald ¥nlQ4hrol8879¢rsion thereof (for example, Ellington et al.,
(1990) Nature, 346, 818-822; Tuerk et al., (1990) Science, 249,

505-510). 1In the SELEX method, by rendering the selection
criteria more rigorous by increasing the number of rounds or
using a competing substance, an aptamer exhibiting a stronger

25 binding potential for the target molecule is concentrated and
selected. Hence, by adjusting the number of rounds of SELEX
and/or changing the competitive condition, aptamers with
different binding forces, aptamers with different binding
modes, and aptamers with the same binding force or binding

30 mode but different base sequences can be obtained in some
cases. The SELEX method comprises a process of amplification
by PCR; by causing a mutation by using manganese ions and the
like in the process, it i1s possible to perform SELEX with
higher diversity.

35 [0043]_
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The RNA pool was added to the chymase-imobilized carrier, and allowed to
stand at roomtenperature for 30 mnutes. Then, to renove the RNA not bound
to chynase, the resin was washed /o with solution A Here, the solution A
was a m xed sol Gibé oapbimdas mmmmmmmm@ra nyicawtipotasdiubhahl ori de,

1.8 mM cal ¢j hl orj de e5|umc | ori.de and2 Tri;s. _The RNA
bound to Sﬁbﬁglég %\b%hh%jéfjelalié%rcgchber 5 %5 nlIPtOleCUleh PH ggﬂ%ilstclj%%sof

sol ution Boasmaanelnenbitang & esnyested: fu oMl s Hehe asyper ﬁh@ﬂ.éﬂtlleHere t he
solution B was a m xture of 7M Urea, 3 mM EDTA, .and 10Q nM Tris-HCL (pH
6.6). TheCF%B%réa RN FRS BROFFT deP BRI PER1SAE ﬁF&%cﬁFBeHh%g% t he
DUfaSC%b g}zﬁ%ﬁgrwtb d%n—%@c S RS %%%dag%a}n@speehemhaﬂe
next roun proc ure taken as 1 round, thé same zo operation was
per f or rredtpbaeathat niesnd Al t eongbympieta mrdflCSELaEXSlttI@e OﬁCthmadacdowas
cloned into pGEM T Easy, vector manuf d.b LFromega), and t

Escheri chi*gtcol® g??%? 1%)7‘—!5% %Jn}gjn ac y%oygbg%%v\%lg trfairﬁs a(5Crtn’ed
therew t ht hAf RRA Ebep pi 851 da Wasn doxd rsﬁﬁ:ﬁﬁhd‘d @il 3isnagl ecgakomy, the base
25 sequences of _cl ones were detelLm ned using a DNA se%uencer (3130x1

Genetic ARSRYEe), dh@ntPact wrehl by %I%ﬂzm@lﬂtl"lty OAf CE¥M3SEounds of
SELEX, %hﬁlEHSHSHC% ?&uﬁé €4 é‘ﬁ%%né{\fé qexfayenced; sequence convergence was
seen. e sequences of zo sone the cl ones are shown by SEQ I D NGO 4-20.
Anong t he [Qéé@énces t here existed 6 sequences shown by SEQ ID NO 4, 2
sequences shown D NO. 5 1 sequence shown by I Ngb 6- 20
SEQ ID NO 6 and Boged Q?e?%da%%%‘f/e Glco"j‘r]%‘%ae gl eiescécqel?énggg%f S&E3FD

4, 13, angetdovrea f@uﬂdqﬁﬂr55a1¢w‘;§’@amiéﬁ he seEEimes équeree aghawt by SEQ | D
NO 21, which was resent in 9 of the 44 clones. The secondary structures
of these SBEGeAEE31NEr e2HFERI RIRPLSING t1RENEAD WS G EmPENEPZAREF

Nucl ei 5 Aglidg Beaetééﬁ%&d §é&@e§ée15ls ép%?t)laﬂlq/e ReIddAnedf exnad by the

comon sequence portion had a“simlar oop structure. Putative secondary
struct ur esemplehe dppadewstbf abpdret sEuenciss sHowRnglPISEQIUBNNES ; 43EBEX
12-14, and_1 egfgﬁgege in Fig. 1, wherein each portion forned by the

conmon se@i&e ce"s %%agll_'Q | D NO 21 is enclosed in a circle. [0081]

/ 0G ven begbowsare the respective nucl eotide sequences. Unl ess ot herw se
st at ed, thefollovving i ndi vi dual &ences re shown in the glrec ion from

5 to 3', with fRe2BhRPRE BELREGA RhFIGEhdiaR 3 em:;hzo P8P Cand t he

yr'”‘gbn%u@@égﬁlﬁé%angn§3thﬂsth§ & rfiMoro-vPdfdRd-d @igny In the /5
sequences, each of N1 and N2 indicates any nucleotides out of A, G C, and

U, and Xlpasdmxeeatachbdt AsAlbribot HeBCe,0082]Ls necgEeRrp NO. rgpeat try-
COCACCUACAAOGLOCA LA CACA GACA AN AGAA L AACAMAGATACH 20 o

GGGACGGUAGGAAUDCEEACHEISUSHUUSASGEAAEAAA UGLIAUUCERAAGAAGHAAGAA sGAGCGGCCGC
SEQ ID NO_ 6: 25

GGGACGGUABERA W@J@B@WMM@@W@%@%&@R@Q REAGCGGCOGC

SEQ |D2NOBEZEX the ease of the subsequent minimization eration
GGGACGEUAGGAAUUCACCUUUCCAAUUGUGAAA CACAAAAAGAAAUGACA UAGA AGAGCGCECCEC

30 SEQ | DcNenggs. Unless the primer is designed successfully,
WMA%AQ%W%&M%%%%W%%%ﬁ%W

with activity is selected by SELEX. In the present invention,

an aptamer retaining activity even with 23 nucleotides was

30 obtained.
[0046]
Aptamers are easily modifiable because they permit
chemical synthesis. For aptamers, by predicting the secondary
structure using the MFOLD program, or by predicting the steric

35 structure by X-ray analysis or NMR analysis, it is possible to
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SEQ ID NO 9:
GGGACGGUAGGAAUUCCCGAAAAGCAACAAGCUUGCUAAAAUGAUUCCGAAAAAACACAUAG 35
AAGAGCGGCCGC  SEQ ID NO 10:

GGGACCCUAGEAAILICCEEO8RGL ARAAAACEACGAUAUJACAGASACCIGARAUATABINGA IEAGTEGCCGC
SEQ I D

WMA%M&%MWM&KM&M&% A&fbecaaocac

SEQ I D NOzpt2mer with the new seqguence can easily be chemically

GGGACGGUAGGAAUUCGCCGUCAACGUUACAUAAUGUAUAUACCAGGGUAACUAAACAUAGA AGAGCGGECCEC
10 SEQ |DSNEﬁh§§12ed, and 1t can be determined whether or not the

SE0 | %%WW%%%@%%%QMQ%%%W

GGGACGGUA@QﬂA@UCUCGUUCCUGACAGCAUUUGAGAUAGAUUUAAACAAACGCACAUAGA 15
AGAGCGECCEC SEQ.I D NO.. 15:

GGGACGGUAGGAAU GRAR AR O CAAGARAAC A CARGUDBDEEARREARRER AaGoaaC0aC
SEQ I D NOobt8ind8 with the target molecule is identified by repeated

GGGACGGUAGGAAUUCCCAUGACUGAAAAACGUCAGUAAAAUCCGAAAAUCAUAUCAUAGAA GAGCEECeEC
SEQ I D Notry7and error efforts as described above, the activity remains

CEGACCH W@QJ&%@A&W@%%@%@@M

25 SEQ | D NO 1
GGGACGCUABGAAUBIDMGA ACTATEA At St A GERACUDBSULEmACA UNE CNGA GRACAATE INGAGEGGCCGC
SEQ I D

%AC@JA&&%AW‘&MM&&GAAAMAUU&GAAAAA@%@C@UAGA 30

AGAGCGGCOBG048EQ | D NO  20:
GGEGACGGUAGGAAUUCAAAAUCAGCUGAUUUGLAAUJUUUUUACACAGGCAAAACACAUAGA AGAGOGGCCGL

SEQ ID NO 21: 38056 CALAIRAHINP AR L 1[668§P‘ art caps pake; peWide range

above- desgki Bedi§nr QHNGS: e SELESh Wase GRutiifued ivnder 1the skRhbAResONdi tions.
After conpletion of the 11th round, the sequences of 93 cl ones were

sequenced.[088A% of the .5 sequences of the clones are shown by SEQ I D NO
22-27. A nunber ,of e I 0 f S
T o Taberof eougnass dere e lole oyl Aecsedummees,

obt ai ned after Foun sequénces s
4 and 4 segquentesashoms b&F nmkf) 1i>NAonkA. ThESpﬂ"ea.BtthﬁVem‘dﬂ:eom:(Hﬁm

sequence shown b EQID NGO 21 was [0 concentrated. The al so existed 1
sequence BR8WA B\é E%‘P‘%“F\E}OIS m%“%%t?écn %M%ﬁ @EEBSN@) W59 and 2
Sequenfz‘@sréh Wby aSEQuA D NQ 1 23 ANb2br GRE 3RAHRACR MBS 18RAYNaDY SEQ ID
NO 25-27. S QID NGO 22 and 11 differed only by one base. SEQ ID NO 26

and 4 dif seeedfonfyseguemes bisead - The Sasmesre Fofegsertdisgord By SEQ | D NO

21 was pr n qu a Wy energed
by the 11§§??%8%d5§?%§£%32ﬁ abyq‘g‘%étleg ﬁ%%fé% g%%%§8%2t %Pﬁgd t he common
sequence shownnby BSEQyE Drdf or2d, H%tﬂramrydo&@cmaa@aroylsstahdc'smnﬂeefstrbed
aptamers of the seguences shown}?t%I | D NO&CZ 7 are 20 given in Fig. 2,
wher ei n e&EALBBFT | BRTFOIHEL Dy IHEF X SEqUeREE SRAMAT6Y SEQ ID NO 21
IS encbg)sggqh@rgdpl rcle. All these portions had a characteristic |oop .
structure, as in Fig. 1. [0084] 25G ven bel ow are the respective nucl eotide
sequences[0050]

For example, the production method of such aptamer
includes production of an aptamer comprising a fixed sequence
by using a single kind of nucleic acid molecule or a plurality

30 of kinds of nucleic acid molecules (e.g., a library of nucleic
acid molecules with different numbers for “a” or “b”)
consisting of a nucleotide sequence shown by the formula:

[0051]

Primer sequence (i)] —(N)a-fixed sequence-(N)b- [Primer sequence

35 |(ii)
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Unl ess otherwi se stated, the follow ng individual sequences are shown in
the direction fromb5' to 3', with the purine bases (A and G being in the
2'-OH form and the pyrimdine bases (Uand C) in the 2'-fluoro-nodified
form 30 [[008%2]] SEQ ID NO 22:

GEEACGGUA?%?@%gggt?ﬁg@CAAAAUGUGUGAUUAAqpcggﬁﬁCAACAAAGUAACAUAGA égﬁ@gﬁECCGC

SEQ I D NO. represents a nucleotide chain consiIsting

GGGACGGUAGEARYUSAUALUGUAGUGEGUCGLIGAGAAAAGIAAIGACANADBULIGAYAGA n HGHEOGECCGC
SEQ ID NO. 24:

GGGACGGUAGEAAUBCES UDIEAUA G ACIA AR ICUIBEIILIC SACAANAGREAERACCABRTGAAC GAEPBECCGC 5
SEQ

A ORI A B B IR R A A SRR RR B RIR AR A hecoee

SEQ I D NOof2B8;, G, C, U and T (preferably, A, G, C and U). Each of “a”

CaCACTGUACEAALOGICEALICLACACAURCHGAUMAG HGAAUUMCMCAUAGA (19,

WMA%AHWWUWM%W?%@% AGAL AGAEEEECOCC
[0086] 15After the above-described 8 rounds of SELEX, SELEX was conti nued
usi ng chy®fsemPrHgnRReSRrablymhutacikewd 3y CHiBilogRER) PreARBBPLYZEdten
Heparin_ S o] Fast F m%uﬁ r .Hea ier, as a
targetgﬁoggggﬁe§%Tﬁg gh§%3%§&$% SO u?%%#fﬁgggéa e&ﬁgokkgggég%Pﬁgﬁgaﬁé

retai ned 20eaprioem seapenedsir € ¥ can@0(ni )nutrespantiérvely .t he chymase was .
innnbilizigogg the carrier. The anmount inmmobilized was checked by exam ni ng
the chyma Huti on before imobilization and the supernatant just after

i mobi 1§ zation byeSPSe PACE. i dRent Bsyl 45 Ofpidia d88SaPAGRpdekeebrgrngi s§ymase
band in the 25 supernatant, confirmng that alnost all of the chymase used
was i mobithiezaégtameryas eWe dereseNat inpstticroGnshel fToRCERPRade was

i nmobi || z u e eS| R, he+pQol he t ound
was cIé%eggbgﬁgﬁ?%eggga%Q%%%%e%%'09§§%@%¥%ﬁg§zkgge Eeter%?%g%. %%% the
sequences fohcsamradf sthesaenct one stz ecaimbax f SEQ pPDeNEent28n84ntThere were

a nunber of sequences identical to the sequence bt ai ned,_after the
Sbove-desCrPbEl § FOTAISTL LRSS S5 iAo ¢ R Eri S honnn By SR T Ry 4
and 1 sequ@ecerehlewn byvSEQ &® Ny HI.orldhenngre thedaphunber ogf taequences
identical to the sequences obtained after the above-described 11 rounds;

there exi PFEFeRLsERUERELSN sAOWMPEY SEQITS NO - R7. 2A8di £ oRal Fncthepal
e S
together. The functional substance is not particularly limited,
as far as it newly confers a certain function to an aptamer of
the present invention, or is capable of changing (e.g.,
improving) a certain characteristic which an aptamer of the
25 present invention can possess. As examples of the functional
substance, proteins, peptides, amino acids, lipids, sugars,
monosaccharides, polynucleotides, and nucleotides can be
mentioned. As examples of the functional substance, affinity
subétances (e.g., biotin, streptavidin, polynucleotides
30 possessing affinity for target complementary sequence,
antibodies, glutathione Sepharose, histidine), substances for
labeling (e.g., fluorescent substances, luminescent substances,
radioisotopes), enzymes (e.g., hofseradish peroxidase,
alkaline phosphatase), drug delivery<§ehicles (e.g., liposome,

35 microspheres, peptides, polyethyleneglycols), drugs (e.g.,
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5 differed only by one base. SEQID NO 32 is a sequence resulting from

del etion of one base from SEQ ID NO 31. The conmmpn sequence shown by SEQ
ID NO 21 was present in 14 of the 79 clones. O the sequences that newy
emer ged byhekre Bsed ibuRdssthosEhefalsEGUID NG C@é-l@@eawcsn #efe found to
conprise /4 n Showy 2 Put ati ve secondary
structures%o%ggﬁggg}]?a%%?g&g%ﬁqﬁe sequga)r?ca??gs own c3}/1 %EQ ID NO 28-34 are
given in Elygloshomphamndeeam@lgﬂmlam,n Jfﬁnsrfamm tore teofwefiasédaence shown
by SEQ I D s enclosed in a circle. t hese port ons, except for

the cl oneeggéﬁvﬁnb?lgﬁb i‘%c}ilt??\lcyhjs‘ﬁte%d naiLtEr?aq‘roétlth i SECE FBop structure,

as in Figcalmuk@988} alkylatfhyeiydeldw e ddhe dribeloeekiide sequences shown
by SEQ ID NO 28-34, resi)ectl vely. Unl ess otherw se stated, the follow ng
i ndi vi duaHasegbenées; afe %h@vdql]ﬁ% el et FNGRIondmtE0s8ch 853 | with the

and C) in the uorom)dl
GCGACGGUAGRAAGUEAADRIUCEILLK CERACAGJAGAUAGAL Q8ues
AGAGCGECCGC SEQ&Q NO. 29;

GGGACGGUAGERRU WM%@%@&WW%@Q@M

SEQ I D;NOsu3®: ad0vinblastine, vincristine or vinorelbine and analogues
GGGACGEUAGGAAUUCGEUCCCUCUUGUCUAUUUUGCAGAUAGACUUAAAGCAAACAUAGAAG AGCGECCEC
SEQ | D NOthgreof; podophyllotoxin derivatives such as etoposide, taxans,

MMA@@%QQQ@WUW&%%%A@M@%%W 35

purine bages, (4-a0d. 0 obelng dr§£@d2 pu% g e d ne bases (U

orm

SEQ I D NO
GGGACGGEUAGEAAU
SEQ I D NO_, 33:
GGGACGGUAGBRABBECUBHREUTEE A B AR AA R ACASACHTIUBEARARCRYRER 874
AGACCCECi t o hP POatBAum compounds such ‘as cisplatin, carboplatin
GCGCGACGCGUAGGAAUUCUGCCGCAACCCAAUGAAAACGAACAUAGAGAUAAAUCCGAACAUAGA AGAGCEECCEC
[0089] /oPRE BrAdIRG2RERT vPETNESS Byl s tMiiERSE 6T G TRIESELBCaci ds shown
by SEQ I D a e t I asnon
resonancetggtoﬁo 8SI ggl%%%é?}g%rﬁ%%%%a%f act&lﬁﬁed%glf&o&éégl B%cgr e). The
sensor chirpaisedowas t heaSpxthi and vilkodh theedll relt r@@t dd diemtiipmeli. | | Hezse

t her eon. Eo % (t_:‘L f yas abo% 5ng RUe oO J.EIS1 rls%%eeot |sde Poly dT with
biotin bodW&dtdOPA 5°L&HY ﬁe?]é%f ety i GART S et e i-d 5h%d a

16- nuclygotride hBehy rA, addedmbDethie S’ méB}Iﬂdaé i}ﬁer;ﬁm‘desanmawa&ammebl lized to
the SA chip by anneal i ng between T and A. 20 gL of each _nucleic acid was :
i nj ected FECRIPLERCAr afe 62V OPYLIMACHRPEbAR HOGTPRD nBELELE aci d was

| b 'IZ%@ta%Qog&oetﬂﬁQggH%mfapr 202l ¥i SoPRePaRA ity B2 gM  was

injected. Solution A was used as’ a running buffer. [0090] Al sequences
exanm ned werdeniodrotidebi hdatocehyipmseleaved by nucleases or

restriction endonuclease.

25 [0054]

The aptamer or the complex of the present invention can
be used as, for example, a pharmaceutical or a diagnostic
reagent, a test reagent or a reagents.

[0055]

30 The aptamer and complex of the present invention can
possess an activity to inhibit a function of chymase. As
stated above, chymase is profoundly associated with fibrosis
and cardiovascular diseases. Therefore, the aptamer and
complex of the present invention are useful as pharmaceuticals

35 for treating or preventing diseases accompanied by fibrosis or
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25 (Table 1). However, the nucleic acid pool (40N) used at the 1st round,

whi ch cont ai ned a random sequence of 40 nucl eoti des serving as a negative
control, was also found to exhibit weak binding activity agai nst chynase.

Hence, i nchablievascaptandisowdéhshi gher binding activity than 40N are

r epr esent ig lg¥.++, 30 and those wth equival ent binding activity conpared
with 40N aP@ épresent ed by +. A sensorgram show ng how t he aptanmers shown

by SEQ I D NO 1@h@“§ﬁ%§m89uﬁﬂdtébﬁﬁMﬁB&ﬂfHﬁmﬁkﬁ%&éd& Eingendion are
Irrespective of whether the commopn sequence shown by SEQ 35 ID NO 21 was
zgﬁfent oﬂaaabéﬁtpfsghﬁdé@qUéaégffbfﬁi_ t?&iChﬁ%ﬁ%ﬁgsihﬁFﬁép%%rivziy4gpﬁn
, an e u %@{ AR vl ,
SEQ ID %O%%E%&%§ étilg Eé]ggl%% bgndﬁgf 5 I ctEQLconprt:isoe ta%i%rsrggt%%nl)\rll\ésequence,
exhi bi t ed plropker fbirndhpgaaet detégtidan 40N, probeeasrSEQ@EDuINGn 51181yiB2,

and 34, whi ch.con‘gri sg t he sane commmon secljurfm Cthi bi t ed_equi val ?nt
bi ndi ng acFRFEY 5nbaYEaSHr t BCADN ST s P FEERETRERE  EoRRt ai ned in
the sequeregmakepEQi EBubOst2iniRy, ber Bh Hd tWé 1akeQU, TRAdpEHGEs tdee X1 and
X2 contained in the sequence of SEQ ID NO 21 may be both A _to[0091]

[ Tabl e 1] 21p@0o92pfTabpe diagnasihg 2RAISALS, flAstdmghEsagdents’ represents a
sequen t bl S i gl t : L I h t he

negat i \%g %%%tl P;EEQ%%N%%%X?EF)?%%G%% %fgé;qéu%rnc%el%gte%bilﬁgg l%SEcﬁgmase

equi val entchymaespddedensth &heompgmated e antlrmisi40Nr derreict@Ncnépresent s

t he nuclei g acidd ool Hsgg iT.%he 1st round, which conprises a random
sequence GfS#E9AGEr eBPPdESS 116093] Exanple 2: Preparation of RNA aptamers
t hat bind gpegijfically to chymase (2) SELEX was perforned in the sane
manner as Exanple 1, but 5 using a tenplate whose random sequence was of 30
nucl eoti des, an82&Spr Phefhségusheel fi ¢ forhing riemIA2s§sed Enapkafipre 1.
The targe I he used.i X WS nase gL Rant

manuf aé?utraggioggﬁgll%}\(/ﬁ\)gg Fhﬁo%?ﬁs%% NHSfcgiéti vatk(e%j Sephgrgog%ginggst Fl ow
( manuf act dioed poy iGECEEabthoéir ehymasei er. The /o0 sequences of the tenplate
and pri mer S ﬁ?d are shown bel ow. The DNA tenplate and priners were

cheni cal | $§ fhesi zed. [0094]

The aptamer and complex of the present invention can be

used as drug delivery vehicles.
20 [0059]

Diseases involved by organ or tissue fibrosis include
pulmonary fibrosis, prostatic hyperplasia, myocardial fibrosis,
musculoskeletal fibrosis, myelofibrosis, hysteromyoma,
scleroderma, adhesion after surgical operations, postoperative

25 scars, burn scars, hypertrophic scars, keloid, atopic
dermatitis, peritoneal sclerosis, asthma, liver cirrhosis,
chronic pancreatitis, scirrhous gastric cancer, liver fibrosis,
renal fibrosis, fibrous vascular diseases, retinitis due to
fibrous microvasculitis as a diabetic complication, neurosis,

30 nephropathies, glomerulonephritis, tubulointerstitial
nephritis, hereditary renal diseases, arteriosclerotic
peripheral arteritis and the like.

[0060] '
Cardiovascular diseases include angiopathies, aortic

35 aneurysms, renal insufficiency, hypertension, arteriosclerosis,
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DNA tenpl ate: 5'-

TCACACTAGCACGCAT AGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCATCTGACCTCTC 15
TCCTGCTCCC-3"' (SEQ I D NGO 35) Priner Fwd:

5" - TAATACEACTEAET AT AGEAGEAGEAGAGAIR T AGATHE 13 r opBFQ hBalO: £36) uPe} nee-Rev:
5' - TCACACTAGCACGCATAGG 3' (SEQ I D NO [ 37) [0095] 20The se%en i al I\§ in the
DNA t enpl &C&87P3ES) REERIEY 288} R 1505 (fiRG 6t i LRADSR S GrBRAatTOR_ L ( 30N:
each N iscAroBar$ Qhgidpl RELFULH AT 1R SEOUENCS JRAIION JHBl AWR-H9aBaEh-apt amer
obtai ned. The Prinmer Fwd conprises a pronoter sequence of T7 RNA

pol yner asaepTheprgahiasi opeoiphérea RNA provlaigsed disorierss apdr §her diilid- was

t heoret| ?Tilolo%l 014. [0096] The RNA pool was added to the carrier

W th ch§/ Se i bilized thereon, and retained at roomtenperature for 30
m nut es, after GhimAséhgosess Hesvasn wash et twivtilt ys andt icdra@etob3baetinenat e
the RNA not bound to the chymase. Here, the solutigon C was a_m xed sol ution

of 145 mVPEBAFARCERI BRRHETB. ASTHE poit a8 UrhcHi%or | B2 85 Rt cal ci um
chlor: de, ol EMLBBORESLUM SNAQ & Ao AT S 1ERIdnE. Bhrpnds@rDSHo Theen

20. The R to the chymase was recovered by adding soflufion D as an
35 el uent prandldtgeni ngrobel hagena e atprodMMR-Shpdiatlffr erbonrgdr andutkes.

Here, th Luti . . ' , i dii ' t
the ol FaRoC 1 B R R bt T s B P AR RS et s
The RNA r ecoderedonasradpyridedi by T-PERe anddatansf eepeddaesi,ng t he

DuraScri beTM. T7 .5 Transcription Kit for use .a pool in the next round.
Each roun&HSfLufiFIBQee&Efﬁe%‘él?’éﬁ%%?%jcf( areﬁ?ﬁeiljintgg SO Wﬁﬁger

conpl etiopy@bkSEEEX ikhen PAR PaRMUSE sY&sn S onad dmt OMéBﬁwnﬁfé/ﬁ &a@ay@ct or

(manuf actured_by Pronega), and Escherichia coli strain DH5a (manufactured
by Toyobo}ltwadftrahsfbenedtiviekeviasic aolla tand thse DFloaSed higs aaineact ed

from a5 0d18.08) oy | becpbones 4eLs aaennad: UslAdndPhrscquencer

(3130x1” Genéti¢c Analyzer, nmanu fter conpletion of
8 rounds aheSEEEXe,t hkeseguaencesanvtreonteter mheadie pogpsende icopneigance was

not seen. Hence .mg/ . 15 heparin as.,a conpeting agent was added, . and
SELEX was 26anPPhUGMTboRnES 145h FOUH Aote: G e Tt o0 GPonEaPwRRe
det eLni nedseandsCHAY BHIEBEEI WASs SEE N1 ddie Sequancrferdfs aldesti®g40 cl ones
were found to contain the common sequence shown by SEQ ID NO 21. The

sequences 't6RJ§BRE, ofNfhaBal ¥F bpel ERIIFHoWT 20 FHFSEOS DeNetedstag. There

existed 6 ] - Q%) SEQ | D NO
39, ango1b§§g§§2g§§slﬁ§§m%%§§%§g&?£ ] kzt‘g%fé.?st%ea%esn%%ﬁte %E;%\Y}gb )e/condary
struct ur eshghatheangt direessef iireobeedidne eshwieman iseSEQ | D NO  38- 40, 43,

and 48 arg g%?n in 25 Fig. 5, wherein each portion foinmed by the conmon
sequence R by SEQID NO 21 is enclosed in a circle. In many of these

portions, the CQREDBhLSEAHEEEE:SADWIE byh SEQdIRMO i rRAeftdlciB@dad be one
characteristic loop structure simlar to that showm in Fig. 1.
formulated with a pharmaceutically acceptable carrier. As
25 examples of the pharmaceutically acceptable carrier,
excipients such as sucrose, starch, mannit, sorbit, lactose,
glucose, cellulose, talc, calcium phosphate, and calcium
carbonate; binders such as cellulose, methylcellulose,
hydroxylpropylcellulose, polypropylpyrrolidone, gelatin, gum
30 arabic, polyethylene glycol, sucrose, and starch;
disintegrants such as starch, carboxymethylcellulose,
hydroxylpropylstarch, sodium-glycol-starch, sodium hydrogen
carbonate, calcium phosphate, and calcium citrate; lubricants

such as magnesium stearate, Aerosil, talc, and sodium lauryl

35 sulfate; flavoring agents such as citric acid, menthol,
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30 [0097] G ven bel ow are the nucl eoti de sequences shown by SEQ ID
NO 38-48, respectively. Unless otherwi se stated, the foll ow ng individual

sequences are shown.in the direction fromb5' to 3", with the purine bases
(A and G WHF Tr i ReaBmOREIB 558 5F m I hver- the a5 i9HodiGfe PR¥EEL (U and C) in

the 2' - e r D
GEX%;GErv@QQZ%b gu%ﬁng EQQ@%h.ben§€§%EE %@Hléﬁ hxdrogen S%%lﬁ&ff
SEQ | D NOme3drylparaben, and propylparaben; stablllzers such as citric
%’A‘%A‘%A%%%U%QQ%A allJI'?‘éSA E%Jw %@%s%%ggg agents sé\cq{m
GCGAGGASGAGAmAGRYCASAUGRASESALAL] WG :

SEQ I D NO 41:
mw@@@é@@@@%ﬂ@@@@@ﬂ@%@@%@@%@@@u@@é@@n@umg@m

i's SEQ |DaMOMa%%r siological saline, and oran uice; base wax
COCAGCAGGAGACAGLEARA R A U A oA AT S SSALRRES ERTRR UGG
SEQ | D NOsugd: as cacao butter, polyethylene glycol, and kerosene; and

CaA AT GACHGRICACALCAUEL LA G AGAL AN SR GRGTA ) 20

GEE%ECAGGA@@G@$GUCAGAUGUUAGACCAAAGCAUAGGAGAUAGAGUUAAACCUAUGCGU GCUAGUGUGA
SEQ ID NO 45:. 2 i .. . . ,
mww@mﬁﬁmmw@mwmmmamm
SEQ I D NOt16pharmaceutical of the present invention which can be

GGGAGGAGGAGAGAGGUCAGAUGGGACAGAUAGAGUUAAAGUCCRUUACGUGGECCUAUGCGU GCUAGUGUGA
30 SEQ | Dadoingptered by, for example, oral administration and

SEQ 5 %%%%%WM&@@UMAUC@U@AWAU@C&J GCUAGUGUGA

CIBGAGGAGGAGAGA%@@@AM&J&\AG@@A&&GMAMJ%@AU Uﬁ!(l@hde35 ¢ h
GCCUAGUGUCGA i ndi acti vi t| es ai nst c¢ yrrase of the
nucl ei ¢ aéP &i’%ﬁ?&/\ﬁrﬁ?aﬁ% %‘g W @t &Rt date dMOthe Ts i pare

pl asnon rQ&QBaaﬁﬁugﬁﬁhQQchlQstﬁﬁtgﬂajpﬁ?éfﬁﬁbéﬁ@élsgglﬁge or5o§§néé
measurenents were taken in the same manner as Exanple 1. Solution”C was

used as alidffiingaberies. Taeheesudx stilﬁlqtkfe qRERsUsdmentes gféeshowa in

Tabl e 2. ﬁJaCt };E g&%}lgl agg)f_ifds&p %@Q Q%@'Ofo% %% o r% identified

as apt arrers t ynmase Si gn| ican t han 30N.
It was:zb opmeptlrat byesmipendm@ ot &t eredi ven atnhmmmfoac&ewence SEQ | D NO

21 may be.both A orC both G and that the NIN2 contained_in the conmon
sequence ﬁggrsg Ef:a%¥@pEEoQ£}ate ispersant; an emulsion prepared

by dlsper81ng and emulsifying a solution of an effective
amount of active ingredient in an appropriate dispersant; C10,
which promotes the absorption of water-soluble substances, and
25 the like.
[0064]
The pharmaceutical of the present invention can be coated
by a method known per se for the purpose of taste masking,
 enteric dissolution, sustained release and the like as
30 required. As examples of coating agents used for the coating,
hydroxypropylmethylcellulose, ethylcellulocse,
hydroxymethylcellulose, hydroxypropylcellulose,
polyoxyethylene glycol, Tween 80, Pluronic F68, cellulose
acetate phthalate, hydroxypropylmethylcellulose phthalate,

35 hydroxymethylcellulose acetate succinate, Eudragit
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[0100] /5 [Table 2] SECI ID NGO Length " Bi ndi ng activity as determ ned
using Macrae 38 72 + 39 72 ++ 40 73 ++ 41 72 ++ 42 72 -H 43 72 ++ 44 72

10

15

20

25

30

35

(manufactured by Rohm, Germany, methacrylic acid/acrylic acid
copolymer), pigments (e.g., red iron oxide, titanium dioxide
and the like) and the like are used. The pharmaceutical may be
a rapid-release preparation or sustained-release preparation.
[0065] |

As preparations suitable for parenteral administration
(for example, intravenous administration, subcutaneous
administration, intramuscular administration, topical
administration, intraperitoneal administration, intranasal
administration and the like), aqueous and non-agqueous isotonic
sterile injectable liquids are available, which may comprise
an antioxidant, a buffer solution, a bacteriostatic agent, an
isotonizing agent and the like. Agueous and non-agueous
sterile suspensions can also be mentioned, which may comprise
a suspending agent, a solubilizer, a thickener, a stabilizer,
an antiseptic and the like. The preparation can be included in
a container such as an ampoule or a vial in a unit dosage
volume or in several divided doses. An active ingredient and a
pharmaceutically acceptable carrier can also be freeze-dried

and stored in a state that may be dissolved or suspended in an

appropriate sterile vehicle just before use.

[0066]

Sustained-release preparations are also suitable
preparations. Dosage forms of sustained-release preparations
include sustained release from carriers or containers embedded
in the body, such as artificial bones, biodegradable bases or
non-biodegradable sponges, bags and the like. Devices for
continuous or intermittent, systemic or topical delivery from
outside the body, such as drug pumps and osmotic pressure
pumps, are also included in the scope of sustained-release
preparations. Biodegradable bases include liposome, cationic
liposome, Poly(lactic-co-glycolic) acid (PLGA), atherocollagen,
gelatin, hydroxyapatite, polysaccharide sizofiran.

In addition to liquid injections, suspensions and

sustained-release preparations, inhalants suitable for
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+i- 45 72 -H 46 72 ++ 47 72 ++ 48 72 -H [0101] Table 2: Binding activity
for chymase. "++" indicates a sequence that binds to chymase significantly
20 nore strongly than the negative control 30N. Here, 30N represents the

nucl ei ¢ atirdnppollmosedyi adthhei distatrioumd,owhiren teompriitsed eatpandom sequence

of 30 nucleotides. [0102]. . le 3: erm.nati_on of ch e Inhibitory
Sctivi Uy BEPRETIReahA: AR S har Fie AMbIHE THE s BPESREFHL shown by
SEQ I D NO 4-201n22h34casandf 38n 4dhHathirdy t drhe@rizpgmengetidvehy oh ghynmase
was detelLm ned as descri bed bel ow. The chymase substrate used was

Suc- Al a- AFEEPFE-PRESHCAL ERANLT dEt TRY 1537 Pt i@ HSEPERESYI ne. ), whi ch
contal ng &Rﬁﬁa@fi}»ﬂﬁa@%& QﬁpéwfoHﬁeﬂriga-t% A Orfhen Rediskandas d; sybsiyat e

for chynotrypsin-l1ke proteases. Suc is a protecting succinyl group,
and MCA i saa be ferhylsbadesy lagcarpdeatty ough wparnolesdiageldly thed
C-tel m nal__si.de, of

C ol ol Skl 0 phety| el AV a0, 1Bl YL SOUTELLO Bl oc
and the like as required. An inhalant can be produced
according to a conventional method. Specifically, an inhalant

10 can be produced by powdering or liquefying the aptamer or
complex of the present invention, blending it in an inhalation
propellant and/or carrier, and filling it in an appropriate
inhalation vessel. When the above-described aptamer or complex
of the present invention is a powder, an ordinary mechanical

15 powder inhalator can be used; in the case of a liquid, an
inhalator such as a nebulizer can be'used. Here, as the
propellant, conventionally known oné can be widely used;
chlorofluorocarbon—-series compounds such as
chlorofluorocarbon-11, chlorofluorocarbon-12,

20 chlorofluorocarbon-21, chlorofluorocarbon-22,
chlorofluorocarbon—-113, chlorofluorocarbon-114,
chlorofluorocarbon-123, chlorofluoroccarbon-142c,
chlorofluorocarbon-134a, chlorofluorocarbon-227,
chlorofluorocarbon-C318, and 1,1,1,2-tetrafluorocethane,

25 hydrocarbons such as propane, isobutane, and n-butane, ethers
such as diethyl ether, compressed gases such as gaseous
nitrogen and gaseous carbon dioxide and the like can be
mentioned.

[0067]

30 Here, as examples of the surfactant, oleic acid, lecithin,
diethyleneglycol dioleate, tetrahydroflufuryl oleate, ethyl
oleate, isopropyl myristate, glyceryl trioleate, glyceryl
monolaurate, glyceryl monoleate, glyceryl monostearate,
glyceryl monolysinoate, cetyl alcohol, stearyl alcohol,

35 polyethyleneglycol 400, cetylpyridinium chloride, sorbitan
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10 enzyne activity of chymase can be determ ned. The assay was perforned
using a 96-well plate (F16 Bl ack Maxisorp Fluoronunc, manufactured by

Nunc), with a reaction m xture volune of 100 pt, in solution C as a buffer
sol uti on. tHicdeateadhradel BrECacPaN Was) seF¢ el A iNQicd@ats dtoede- rapm

Concen”a@;?%@ls 8io’),5%'oElBEL9Q81ﬁo§oi , PDE Al gt@dé"n ed‘é@Ja%”%O)After 10 plL of

the 1 mM substrate prepared in solution was a herét'o, the plate was
set to theahyoxyplithtyéenealerdSpedt cadboud 9 { mamedec tnamed HEY-MOI) ecul ar

Devi ces Corporati and i ubated at 37C for 5 m nutes. Separately, 0.05

oo o Ry U eR (60T (R aLE T airo L AR Ao00 BAERR v

di | ut edsi mosal @Jdl%xﬁel:ﬁg@@héi 12@) 480 Pbi €4y s 1St | @radandamacwhatgd at
e

37C for 5 minutes. The chynmase solution was added to the m xture of the
nucl ei ¢ adi%d rar@cdiBipr afentbural t Tas@QUEPE enzydi! r égadeonameh EPLCAQN) ,

chymase ¢ rat i r ti i Z =N or 7 nM,
Cha i nal aoyaprayeRsk Byt pfel FART S 0NN tiilde e Brt e R he e

reacti on poltyoxyerhylset t(d)t behar cfophdd enamsadiri jSpedt,r dsaxia0

manuf actured b | ecul ar vices rporation), .an xam ned for

| gi rre-depeﬁ@gﬁo%ﬁgﬁé’ignﬁn(éﬁgeﬂlﬁﬁr g)g]&%ﬁ%emi‘%? )eEH’s]ijtSjoit’ 37C for 5 ninutes

(or 30 ;30 oTeRuiRI Yy okg¥ehtyabhen (navet eagt hr 8l Mandedeeiican owayelengt h 460

nm. A linear approximation of the increase in the fluorescence of the AMC
rel eased fXOfk KEPSIBBEFaPE BYYERYHRRS 14 VPSPPI Ifdrer(drede aanei ts

sl ope was .28 b heninifkhal s ¥el 9gi tye ( : coRtr I e
treated ar??lg%aloyzg& %rSlai %Btéhglggnggﬁmyn%e%%%l{r\%)d'cag%s:gkﬁgéﬁg? §§3%% or
40N (a nwdlleottiode ofil300bivdQotbnsecitdvecdrasesl r epredemead oy BpdN is A,

C T l.ei i I i ' 1), d f in,
S o haTITLER SBF, £-BBh S5 Y5, SO Bk, At Blghyrmgtar . @

u
known chy St y

Taki ng 16 heppticirak teepikirl8cBuyY €EOTI § Yadddhoars1d e gauclyeilg oaci d and
i nhibitor (VO) _as a 100% enzyne activity, the inhibitory rate of each test
subst ance PRAS OLEIEEHy alB4 T BsPRET P hat Wi | kv gt B dticstioessi bistdigonsay e

i DI 11 on ot ke SRy 5 BECTUITY (1D50) e et oin ndd AReEPadarts are
shown in Pdbitaedt,[ 0¥08prhsliFapterdlatwdoPydiMi<SEURNNDG hRroSEQeHD NO
lanolin, water-absorbing ointment, hydrophilic plastibase,

20 macrogol ointment and the like) is blended with an aptamer of
the present invention, which is the active ingredient, and

used as a preparation. |
[0068]
The dosage of the pharmaceutical of the present invention
25 varies depending on the kind and éctivity of active ingredient,
seriousness of disease, animal species being the subject of
administration, drug tolerability of the subject of
administration, body weight, age and the like, and the usual
dosage, based on the amount of active ingredient per day for
30 an adult, can be about 0.0001 to about 100 mg/kg, for example,
about 0.0001 to about 10 mg/kg, preferably about 0.005 to
about 1 mg/kg.
[0069]
The present invention also provides a solid phase carrier

35 having the aptamer and/or the complex of the present invention
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4 0.049-10.003 25 0.0790.028 0.0800.039 26 0.106i-0.004 6 0.456-10.261 27
>0.5 7 >0.5 28 0.0450.004 8 0.453-10.463 29 >0.5 9 0.2730.069 30

immobilized thereon. As examples of the solid phase carrier, a
substrate, a resin, a plate (e.g., multiwell plate), a filter,
a cartridge, a column, and a porous material can be mentioned.
The substrate can be one used in DNA chips, protein chips and

5 the like; for example, nickel-PTFE (polytetrafluoroethylene)
substrates, glass substrates, apatite substrates, silicon
substrates, alumina substrates and the like, and substrates
prepared by coating these substratés with a polymer and the
like can be mentioned. As examples of the reéin, agarose

10 particles, silica particles, a copolymer of acrylamide and
N, N’ -methylenebisacrylamide, polystyrene-crosslinked
divinylbenzene particles, particles of dextran crosslinked
with epichlorohydrin, cellulose fiber, crosslinked polymers of
aryldextran and N,N’-methylenebisacrylamide, monodispersed

15 synthetic polymers, monodispersed hydrophilic polymers,
Sepharose, Toyopearl and the like can be mentioned, and also
resins prepared by binding various functional groups to these
resins were included. The solid phase carrier of the present
invention can be useful in, for example, purifying, detecting

20 and quantifying chymase.
[00701

| The aptamer and/or the complex of the present invention

can be immobilized onto a solid phase carrier by a method
known per se. For example, a method that introduces an

25 affinity substance (e.g., those described above) or a
predetermined functional group into the aptamer and/or the
complex of the present invention, and then immobilizing the
aptamer or complex onto a solid phase carrier via the affinity
substance or predetermined functional group can be mentioned.

30 The present invention also provides such methods. The
predetermined functional group can be a functional group that
can be subjected to a coupling reaction; for example, an amino
group, a thicl group, a hydroxyl group, and a carboxyl group
can be mentioned. The present invention also provides an

35 aptamer having such a functional group introduced thereto.
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The present invention also provides a method of purifying
and concentrating chymase. In particular, the present
invention makes it possible to separate chymase from the

5 proteins of other family proteins. The method of purification
and concentration of the present invention can comprise
adsorbing chymase to the solid phasencarrier of the present
invention, and eluting the adsorbed chymase with an eluent.
Adsorption of chymase to the solid phase carrier of the

10 present invention can be achieved by a method known per se.
For example, a chymase-containing sample (e.g., bacterial or
cell culture or culture supernatant, blood) is introduced into
the solid phase carrier of the present invention or a
composition containing the same. Chymase can be eluted using

15 an eluent such as a neutral solution. There is no limitation
on the neutral eluent, which can have a pH of, for example,
about 6 to about 9, preferably about 6.5 to about 8.5, and
more preferably about 7 to about 8. The neutral solution can
also comprise, for example, urea, a chelating agent (e.qg.,

20 EDTA), a sodium salt (e.g., NaCl), a potassium salt (e.g.,
KC1l), a magnesium salt (e.g., MgCl,), a surfactant (e.g., Tween
20, Triton, NP40), and glycerin. The method of purification
and concentration of the present invention can further
comprise washing the solid phase carrier using a washing

25 solution after chymase adSorption. Examples of the washing
solution include those containing urea, a chelating agent
(e.g., EDTA), Tris, an acid, an alkali, Transfer RNA, DNA,
surfactants such as Tween 20, salts such as NaCl and the like.
The method of purification and concentration of the present

30 invention can still further comprise heating the solid phase
carrier. This step enables the regeneration and sterilization
of the solid phase carrier.

[0072]
The present invention also provides a method of detecting

35 and quantifying chymase. In particular, the present invention

36



16 >0.5 41 0660-10.017 17 0.092-1.0.042 42 0.1240.026 18 0.058-10.021 43
0. 0610. 050 19 01630. 001 44 0.049-10.013 20 0.2820.013 45 0.0740.011 22
0. 105-10. 009 46 0. 0380. 004 23

10

15

20

25

30

35

makes it possible to detect and quantify chymase separately
from the proteins of other family proteins. The method of
detection and quantitation of the present invention can
comprise measuring chymase by utilizing the aptamer of the
present invention (e.g., by the use of the complex and solid
phase carrier of the present invention). The method of
detecting and quantifying chymase can be performed. in the same
manner as an immunological method, except that the aptamer of
the present invention is used in place of an antibody.
Therefore, by using the aptamer of the present invention as a
probe in place of an antibody, in the same manner as such
methods as enzymeimmunoassay (EIA) (e.g., direct competitive
ELISA, indirect competitive ELISA, sandwich ELISA),
radioimmunoassay (RIA), fluorescent immunoassay (FIA), Western
blot technique, immunohistochemical staining method, and cell
sorting method, detection and quantitation can be performed.
The aptamer of the present invention can also be .used as a
molecular probe for PET and the like. These methods can be
useful in, for example, measuring chymase contents in living
organisms or bioclogical samples, and in diagnosing a disease
associated with chymase.

[0073]

The disclosures in all publications mentioned herein,
including patents and patent application specifications, are
incorporated by reference herein in the present invention to
the extent that all of them have been given expressly.

[0074]

The present invention is hereinafter described in more
detail by means of the following Examples, which, however,
never limit the scope of the invention.

Examples
[0075]
Example 1: Preparation of RNAIaptamers that bind specifically
to chymase (1)
RNA aptamers that bind specifically to chymase were
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02380. 060 47 0.0580.012 24 0.0920.003 48 0.095-10.018 [0104] Table 3:

I nhibitory activity agai nst chymase (1050). ">0.5" indicates that no
inhibitory activity was observed in 20 the concentration range up to 0.5
1.1. M EaPkepesedviapiedi she feaiX nefihasd f oPEREKoWES n@%%i@@ﬂ@gt"él.tff 0105]

The negati 3 i t hj it inhibit Lyt
(1 C50>g. 5&%{\?{%)9%%3:]58 pggi ﬁ%ég%%}%cgo El?')h&@r#soﬁlate?nlagkh?ElX%gg&Jf%%o%\]/%l ues
of 0.1 1. %ibk0aR, Wature 346n S18aER3), ety ehd hbeapkihedsofi Stedkiat Tabl e

3 exhibited inhibitory actjyity agai nst, chynmase.. Th anmer,s _exhi biting

| C50 val uds 'o?gﬁ?fkvﬁgﬁj qS%L%,, gchl%}ﬁet %cﬁﬁ’aéfa%(fgr]robeﬁfg%ed émfe an

excel | ent (mohbAl 5REY, ehbgetactiteeAMAMERI1S /eI Printohd 1t BedceAMMAs sequence
shown by SEQ ID NO 21 all exhibited inhibi t%{% activity. These findings

denonst r apetitatedheerhanpee X2 ot it (MaHe céoFrenP¥eqlience may be both
A bot h - f U, 0106
or bo Hg”jla#gcéj?éﬁ E:Q?ryégég%%éi}ggd ay P ﬁae et%ol@@ulg. %%Q [ ]

| s Exanpl e uncation o apt aners shown | D NO
4, 12, 13imamndilidzmeienshortiemechr v aptsamenrs oginewn aby ASEQctBANOn #he 13,

and 14 conprise.the,commpn guen shown by SEQ ID NO, 21. .SEQ I.D NO 12
is an apt 8§ Fl?ﬁﬁ?gﬁfiﬁ %tagoHﬁPﬁg@?‘ﬁ?c %%lnge&ﬁ‘gﬁ@éilgﬁg ¥8fuences
of shor} epedraphafers AkEmSHONG tHe T3 NG0142-12A LBEbaki ve secondary
structures of the aptamers shown by SEQ ID NO 49, 51, and 55-57 are given

in Fig. 6imppbiéipacien podtiem TR IRAL HestortsRrsdfleRédigABRANDY SEQ
ID NO 21,0, c d i i . 25 1 —-PA Gy bgko he
nucl eot i dgbsgggegggg' sh%vxﬁa (t:)gyer%é% IO% ﬁ%% %@55 GrEésBect?I?/%I(; nﬁg—%’sé

ot her wi sewstatletiecthé inl thei sigoentitardiralitsequeneed iamedshbwh heaarheg

30 Torm BAY hetB5r PRYATAE BRELe L S QP e 203t | TOTOMOd T ed form

15 about 167 pmol of chymase was immobilized to about 3 uL of the
resin.
[0076]

The RNA used in the first round (40N) was obtained by

transcribing a chemically synthesized DNA using the

20 DuraScribe™ T7 Transcription Kit (manufactured by Epicentre).
The RNA obtained by this method has the 2’—position of ribose
of the pyrimidine nucleotide fluoro-substituted. The following
DNA of 70 nucleotides long, having a primer sequence at each
end of a 40-nucleotide random sequence, was used as a DNA

25 template. The DNA template and primers used were prepared by
chemical synthesis.
[0077]
DNA template: 5'-
GCGGCCGCTCTTCTATGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAATT

30 CCTACCGT-3’' (SEQ ID NO: 1)
Primer Fwd: 5" -TAATACGACTCACTATAGGGACGGTAGGAATTC-3" (SEQ ID

NO: 2)
Primer Rev: 5’ -GCGGCCGCTCTTCTATG-3' (SEQ ID NO: 3)
[0078] |
35 The sequential Ns in the DNA template (SEQ ID NO: 1) are
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[0108] SEQ ID NO 49: (a sequence prepared by shortening the clone
shown by SEQ ID 35 NO 4 to a 29-nucleotide Iength including the conmon
sequence) GGUUCUACAGAUAGAGAUAAAGUAGAACC SEQ I D NGO 50: (a sequence _
prepared BY SHELEERLAGStHR *NBneCHNH IRPSSEGNMD REch4 N ésaR35Gnul ebt i de

| ength in@bggg@gdwgngogny@qég%@r%@%io% A UACAGRHAGH AR CUAAA L ARS

SEQ I D NG (a sequence prepare y shortening the clone shown by SEO ID
NO 12 tooktasnadel €Bte derimeytiyd comprises a promoter sequence of T7

CGUUACAU. IAUAUACCAGGGEUAACUAAACAUAGAA SEQ | D NO, 52: (a sequence
pr epar ed%&%ﬁgﬁwﬁf%%et héAhc? orfe Stowh % gE@ %%Al\ffogzu?%da”%t}gﬁlcl eoti de

| engt h) s CEGUAUAUAGRAGRERIAARBAACES ISEQ I* NO. 53: 15 (a sequence prepared
by shortening the clone shown by SEQ 1D NO 13 to a 42-nucl eotide length
i ncl udi ng [Pﬂg%ommn sequence) GOGUAACUAUGGUUAGAUAGAGUUAAAAACCAUAGAAGACCC

SEQ I D NO. 54: 720 LR SEGUENEE: PIGRAL & [bh S RRIhERINGE1 51 008 EQ?%eP}’ SEQ

ID NO 13 to a 36-nucleotide [ength including € commobn Sequence
UAACUAUGGERAGALACHEUAAANNECAUNGAAGN SEQrD aNOre550or230( aisatjaencerpsrgpar ed

D e L 0o o SR D el AR BB RSB "
30 (a sequeénhesplepasedaby mhes,t ehiengotlheichonewsBoMmbySEQ 1R NG J8 to a
23-nUC|eo&hgemheggégm%ngﬂigg{ggfrgiixﬁgnggt%%ggﬁgfi loride, 1.8 mM
calcium chloride, 0.8 mM magnesium chloride, and 20 mM Tris.
The RNA bound to chymase was heated at 95°C for 10 minutes with
the addition of solution B as an eluent, and recovered from
15 the supernatant. Here, the solution B was a mixture of 7M Urea,
3 mM EDTA, and 100 mM Tris-HCl (pH 6.6). The recovered RNA was
amplified by RT-PCR and transcribed using the DuraScribe™ T7
Transcription Kit, and this was used as the pool for the next
round. With this procedure taken as 1 round, the same
20 operation was performed plural times. After completion of
SELEX, the PCR product was cloned into pGEM-T Easy vector
(manufactured by Promega), and the Escherichia coli strain
DH5a (manufactured by Toyobo) was transformed therewith. After
the plasmid was extracted from a single colony, the base
25 sequences of clones were determined using a DNA sequencer
(3130x1 Genetic Analyzer, manufactured by ABI).
[0080]
After 8 rounds of SELEX, the sequences of 44 clones were
sequenced; sequence convergence was seen. The sequences of
30 some of the clones are shown by SEQ ID NO: 4-20. Among the
sequences, there existed 6 sequences shown by SEQ ID NO: 4, 2
sequences shown by SEQ ID NO: 5, and 1 sequence shown by SEQ
ID NO: 6-20. SEQ ID NO: 6 and 8 differed only by one base.
The sequences of SEQ ID NO: 4, 13, and 14 were found to

35 contain the common sequence shown by SEQ ID NO: 21, which was
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GGGUUAGAUAGAGUUAAAAACCC SEQ I D NO. 57: 55 (a sequence prepared by
shortening the clone shown by SEQID NO 14 to a 27-nucl eotide | ength
i ncludi ng the conmon _sequence) GCAUUUGAGAUAGAUUUAAACAAACGC [0109] 5The
nucl ei c aBir§seBf SEQ9|®1(:] Nehe 494 571 oge allhecheRPRARKY SyRedearTeRedt

Whet her ttﬂﬁéée”%&ﬁéﬁﬁ%‘%i%r@i A0 Gy TS G ¢Na% A e Ble Bgigg%mt r(ﬁisurface

pl asnon resonance net Measur enments were taken using core 00
(manuf act dnédrbyNGELEOc Heal dbcRe®e) Zs(Ildbscridded 3Halsow208Bout t4i600 RU of

chymase (reconbi nant uf actured by SIGVA) was inmmobilized on the sensor
chy b sur REECAPRE EREMERI Y CAF o R A T S B BoRG eP ha80% B Ut [ Shoh

nucl ei csagbdp prepatedeat MithitdMe ascandangl yteuwnsres) €t €6k alptadd 0w rate
of 20 gL/ mn. Solution C was used /5 as a runni n% buffer. The results of

t he neasuPénthRfsSafBeRABRNSRAWTARY SR FhdGtetthod ofl 2ev4l uakrfoh8uded was
the sane Exampl e54. 1 wherdtn &485Wdpt ithe AUGLai Lds t han SEQ
| D NO 52%\?\é7re iden%%fi ed Vése]épt aners ;ﬂharzt lghnﬁtoe?hgxggggsfg%@ﬁlcant ly 20
nor e pot esehyenbanshbencont 860 ADNE: Tl e s4)encAosedsangranishdai ng how t he
apt aners 8% ]by SEQ I D NO 13, 55, and 56 bound to chynmase is given in
Fig. 7. [ g? Chymase inhibitory activity was determned in the

same 2% nmanner @svexXapPlew 3ardhenhd espgaddnierd &l 1ealtias aegushews.in Table
The nucleic acids other than SEQ ID NO 52 exhibited potent

4.
i nhi bi t or YP&EEPVPERETTEBE eSBFteThehesittlowiag sedivpdnel 5EIBAECS2 showed
that the apLagpp,sheuncBy SERLD N sl 530 ehieh daes ek capppise the

commopn sequence, retained 1ts activity after being shortened to a
45- nucl eobiedes| éhgahgd @hdo¢bsy imetlartd WA fedron sinor tépedytromadine

26-nucl eotide_| ength, . Meapwhil e, the results for Q1D NGO 56
showed th tas{aﬁe?gp?%(rire(r:) sﬁ%ﬁh%?sﬁq%woﬁeﬁhﬁgﬁnw i%%% t he conmon
35 sequeneequenukd, beashobfenetnid M 23dAvakest ke hesyebtidbsSout of A,
denonstrates that the common sequence shown by SEQ ID NO 21 is critical to
the bindi Rg Snd2PANY bi #8F yXad@id i%ey25g PRt & Hmddl Because SEQ ID NO 49
and 57 al SE@O%Ei bited inhibitory 5 activity, it was shown that the NLN2
contained in the common sequence is not [imted to GQU, and that there is no
limtationSB@ TtheNQeqgqbence contained in the stemstructure of SEQ ID NO 56

in Fig 6 geggcgéﬁA&‘é@A céﬁ&g},t%é%ﬁA%ﬂ@dA%ﬂA%%@&%%ﬁA@MﬁﬁA&&e

consi dere e useful "as” chynase
20 AGAGCGGCCGC

SEQ ID NO: 5:
GGGACGGUAGGAAUUCCCACUUGUCUUUGAGGCAAGAAAUUGUAUUCCGAAGAAGCAUAGAA
GAGCGGCCGC

SEQ ID NO: 6:

25 GGGACGGUAGGAAUUCUACGGUCUGUGUGAAAUUGAAACACACAAAGAACAAUAGACAUAGA
AGAGCGGCCGC

SEQ ID NO: 7:
GGGACGGUAGGAAUUCACCUUUCCAAUUGUGAAAGAAACACAAAAAGARAAUGACAUCAUAGA
AGAGCGGCCGC

30 = SEQ ID NO: 8:
GGGACGGUAGGAAUUCUACGGUCUGUGUGAAAUUGAAACACACAAAGAACAAUARACAUAGA
AGAGCGGCCGC

SEQ ID NO: 9:

GGGACGGUAGGAAUUCCCGAARAGCAACAAGCUUGCUAAAAUGAUUCCGARAARAACACAUAG
35 AAGAGCGGCCGC
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/o inhibitors. [0111] [Table 4] [0112] /5 Table 4: Binding activity and
inhibitory activity for chymase (1C50). "++" represents a sequence that
binds to ch se significantly nore strongly than the negative control 40N
"+ repr es§%@sI& Y¥egquéhee that binds to chymase equival ently conmpared with

the 20 neaaidechantaludohcHos sy eRresentehaunuel ns ot doRes

used in the roun conprises a random sequence of 40
nucl eot i dé‘xG.AGCSECCGﬁm cates that no inhibitory activity was observed in the
concentratﬁgﬁtgﬁn g g to 1 p.M Each 1050 value is a nean value for 2 to 3
25 neasure ﬁ 11 f The negative control 40N did not exhibit

i nhi bi t or eaRidedUhEcahuooncent AetARASGOEUGCHU B AR UL qUEh ACrEGE0ahGonhcATAEA
positive control chynostatin exhibited |1050 values of 0.1 RN-0.2 RM

I n summar PCAKRECK{ERei ¢ acids |isted in Table 4, other than SEQ ID NO 52,
exhibited IS@ Bt ﬁby astivity against s chymase. The nucleic acids that
exhi bi ted 0 values of 0.1 RMor less, in particular, can be described as
havi ng a W%GMHUBGTSGGVCM(TZ@@WAC@MWUAUA@@?@G@UMCMAUBGA
substi t ut :ﬁg;ch%% §§| on of base(s) of /o shortened aptaner Mut ati on or
del etion Foduced into the aptanmer shown by SEQ ID NO 56, and an

i nfluenge grot he kiondiBg acti vity and inhibitory activity was exam ned. The
sequences are shown in SEQ ID NO 58-68. 15 011}{ The nucl eoti de
sequences SHCHESHEEEAEVE @ﬁ%?gA%%%%UW‘E BIARMATR CEES PBANCAUEE268
are shown nhal-e\ccdplkess ot herw se specified, the respective sequences
recited below are in the direction of from5' to 3, nodification at the
2' - 20 posBERoADoNOri bése (e.g., UF) shows nodification of the 2'-

2% vor 1 neesebie Pt e ER P e eat ot g el R cacaBREA” 1 ©

random;y- plcacedct8caucl ei ¢ aci d bases contained in the common sequence of
the clone shown by SEQ ID NO 56)
GGG F) U( FPERAERUIR] ALR F) U( F) AAAGAAC( F) C(F) C( F)

GGGACGGUAGGAAUUCCCAGAARAAUAAAUUCCGAAGAAAACAACAAUUUUUGCAAACAUAGA
AGAGCGGCCGC '
SEQ ID NO: 16:
20 GGGACGGUAGGAAUUCCCAUGACUGAAAAACGUCAGUAAAAUCCGAAAAUCAUAUCAUAGAA
GAGCGGCCGC
SEQ ID NO: 17:
GGGACGGUAGGAAUUCCGUUCGCAGAAACGAACUUUUAAARAAUGUACGUGGGAGCACAUAG
AAGAGCGGCCGC
25 SEQ ID NO: 18:
GGGACGGUAGGAAUUCGAACGACAAAUUAUAGAACUUCGUUUGACAUUCCACACCACAUAGA
AGAGCGGCCGC
SEQ ID NO: 19:
GGGACGGUAGGAAUUCCCACUGCAAUUCAGCAGAAAAAAUUCCGAAAAACACACACCAUAGA
30 AGAGCGGCCGC
SEQ ID NO: 20:
GGGACGGUAGGAAUUCAAAAUCAGCUGAUUUGUAAUUUUUUUACACAGGCAAAACACAUAGA
AGAGCGGCCGC
SEQ ID NO: 21:
35 X1GAUAGAN;N,UAAX,
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SEQ ID NO 59: 30 (sequence wherein N2 contained in the conmon sequence of
the cl one shown by SEQ ID NO 56 is substituted)

GCAU( F) U( F) AGAU( F) AGAGAU( F) AAAAAC(F) C(F) C(F) SEQ I D NG 60: (sequence
wher ei n N2%8tlai ned in the conmon sequence of the 35 clone shown by SEQ I D

NG 56 i subst ek neCEG ) bk EAGALY ) AGAGLLP) UEFLAAMAACLEL CLR).OGF) “SEQ

I D NO 61: (sequence wherein N1 contained in the comobn sequence 0
cl one showmndsy SEE@ sbmiOar56ondisubssi t fedr Sompletion of the 11th

GGGU( F) U( F) AGAU( F) AGAU( F) U( F). U( E) F) C(F) C(F)_SEQ ID NO. 62: _(sequence
wher ei n XT an 'xﬁ)n(?oﬁ‘ élu%iréée%ngfhe co %2 scf:seeq%eeﬁce)éluﬁflgteﬁe cPofe Shohh by
SEQ | D NOschfaearcessolisthbut@dhes are shown by SEQ ID NO: 22-27. A

GGGU( F) U(F) GBAU F) AGAGU F) U( F) AAGAAO(F) O(F) O(F) 70 SEQ | D NO '63: (sequence
wher ei n bESEPEE €N SELERERF nBATE n ¢PRE EFDh SHAME B $BO EDANERCS6 except

the comongequence ri-sSURSt Bt UL s, there existed 22 sequences shown
GO( F) U( F) AQ( F) AGAU( F) AGAGU( F) U( B) AAAGU F) A B). SEQ D NG 657" 8-
(sequence bwh&ES ADbASe deguénéesegnerddrdshiown Hyy GE@NE DsNOwn 18y SBEQL$ D NO

56 except _t C n guence i s _substit tev%% .
GU( F) C(F) SA%F?%%AW?@(??W F FY SE8 B NGF é3: ¥aS(sequence
wher ei nobaseceequened. coriataied 40 ddiestedone sshpencad0shywSER/ | EEdOp56 .
except the co n sequence is partly substituted and partly del et ed)

GaC( F) AGANCE) RAGAGUEERUERT AAAP ) G ¥F) SEEG D D N0 2%62nd s 8§GEREESHher i n

purine baseenbai Bed P khe quepee he_ ¢l SEQ
"D N ogShoverks ped h b? oyt i e ) se3u@hcbfas! oRgwRMBYNsEY

GGGU( F) U( FPAGIRLK EPEZACU( FHQ(TD AMALS Bng RLCEREfSES| onNg bg7one ¥asguence

- wherein puykin e ntained,i he.co seguence 30 of the clone shown
L

GGAU( F ¥ BepAGadcE) ABAE( BY USEQY ANAAREY ) CWRL(dnessi@ ik N® o68the 9Bsequence
~wherein purine base_contained in tQF common sequence 35 of the clone shown

by SEQ | DNEI®Se i UF sk tTRIMSRFSSy Ty MFvdivn&M6488st by the 1lth round,
those shown by SEQ ID NO: 25 and 26 contained the common

sequence shown by SEQ ID NO: 21. Putative secondary structures
of the aptamers of the sequences shown by SEQ ID NO: 22-27 are

20 given in Fig. 2, wherein each portion formed by the common
sequence shown by SEQ ID NO: 21 is enclosed in a circle. All
these portions had a characteristic loop structure, as in Fig.
1.

[0084]

25 - Given below are the respective nucleotide sequences.
Unless otherwise stated, the following individual sequences
are shown in the direction from 5’ to 37, with the purine
bases (A and G) being in the 2’/-OH form, and the pyrimidine
bases (U and C) in the 2’'-fluoro-modified form.

30 [0085]

SEQ ID NO: 22:
GGGACGGUAGGAAUUCCCGACACAAAAUGUGUGAUUAAUUCCGAACAACAAAGUAACAUAGA
AGAGCGGCCGC

SEQ ID NO: 23:

35 GGGACGGUAGGAAUUCAUAUGUACUCCGUCCUGACAAAAUGUCAAUGACAAACGUUCAUAGA
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GGCAU( F) U( F) AGAU( F) AGUGU( F) U( F) AAAAAC(F) C(F) C(F) [0117] Al nucleic acids of
SEQ ID NO 58-68 were prepared by 5 chem cal synthesis. Wether these

nucl eic acids are bound to chymase was assessed by surface plasnon

r esonance®ftheeCtr -t he sane manner as in Exanple 4. The inhi bi tory
activity o RS . measured in the sane manner as in Exanple 3. The
results argEcgE%vm m@ﬁzble 5. /aAs a result, it was found that the nucl ei c
aci ds of SE@QZEWGMJ@EC@WW%@@HH@@@@G§H6W@UA&AMG@GSCW%Wt rong

bi ndi ng fg%ég gﬁ? ¢trong inhibitory activity. [0118] Since the binding
activity 7 '%'tory activity of SEQ 15 ID NO 58 decreased to al nost
the samne | evel 1RNEON/ 530N used in Exanples 1 and 2, it was shown that the
comon sequence shown by SEQ ID NO 21 is |n%ortant for the binding and

I nhi bi t of SCRREFTIRGEARHC BRSO @S S UPEBUPEACUSERA R B ey S8 s
used as aA@§@@é$@@C@ontrol of the shortened aptanmer 20 in the follow ng
Exanpl es ( Exanp Fromthe results of SEQ ID NO 59-61, it
was shown: Sh@IIDMNQHKB$Q contained in the common sequence nay be any

SEQ 1D hoﬁa%%@@¢fﬁﬁﬁééﬁg@%€sﬁzﬁﬂé@@?ﬂ§@?%%&%9§§ﬁF%%%ﬂ@ﬁ%%f?#%& and
are prefenahtycédcancd G nore preferably both A or both From t he

results of SEQ 1D NO 63-65, it was shown that the base pai r sequence
(e.g., SECFD NMON®6 4% Fig. 6) of the stemstructure contained therein

except t hgERIEEIASCAMNEECR ARG RN IS AAAIRA RS AhOREC RRCEAGAGA €M

structure Is maintained, and the length is preferably 3 base pairs or

| onger. AGAGCGEFEEEFthe results of SEQ ID NO 66-68, the inportance of the
comon se Hg was shown again, since introduction of 35 nmutation into the
common segu nce decreases the activity. [0119] [Table 5] SEQ I D NO

bi ndi ngs acti vi t xftst nghdi See¥e- IO iIbAN] 85&ounlisS9f SELEX, SELEX was

continued using chymase (Human Skin, manufactured by
Calbiochem), immobilized on Heparin Sepharose 6 Fast Flow
(manufactured by GE Healthcare) carrier, as a target molecule.
The chymase in solution was added to the carrier and retained
20 at room temperature for 30 minutes, whereby the chymase was
immobilized to the carrier. The amount immobilized was checked
by examining the chymase solution before immobilization and
the supernatant just after immobilization by SDS~PAGE. The
results of the SDS-PAGE detected no chymase band in the
25 supernatanit, confirming that almost all of the chymase used
was immobilized. It was evident that about 100 pmol of chymase
was immobilized to about 3 pL of the resin.
[0087]
The pool at the 1lth round was cloned, and the sequences
30 of 79 clones were determined. The sequences of some of these
clones are shown by SEQ ID NO: 28-34. There were a number of
sequences identical to the sequences obtained after the above-
described 8 rounds; there existed 9 sequences shown by SEQ ID
NO: 4 and 1 sequence shown by SEQ ID NO: 19.- There were a

35 number of sequences identical to the sequences obtained after
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++ 0.0380.009 60 ++ 0.0260.006 61 ++ 0.0230.006 62 ++ 0.0290.004 63 ++
0. 0230. 003 64 ++ 0.0200.005 65 ++ 0.0560.046 66 + >1 67 +

10

15

20

25

30

35

the above-described 11 rounds; there existed 2 sequences shown
by SEQ ID NO: 27. Additionally, there existed 4 sequences

shown by SEQ ID NO: 28, 2 sequences shown by SEQ ID NO: 29,
and 1 sequence shown by SEQ ID NO: 30-34. SEQ ID NO: 30 and 31
differed only by one base. SEQ ID NO: 32 is a Sequeﬁce
resulting from deletion of one base from SEQ ID NO: 31. The
common sequence shown by SEQ ID NO: 21 was present in 14 of
the 79 clones. Of the sequences that newly emerged by the 11lth
round, those of SEQ ID NO: 30—32 and 34 were found to comprise
the common seguence shown by SEQ ID NO: 21. Putative secondary
structures of the aptamers of the sequences shown by SEQ ID
NO: 28-34 are given in Fig. 3, wherein each portion formed by
the common sequénce shown by SEQ ID NO: 21 is enclosed in a
circle. All these portions, except for the clone shown by SEQ
ID NO: 34, had a characteristic loop structure, as in Fig. 1.
[0088]

Given below are the nucleotide sequences shown by SEQ ID
NO: 28-34, respectively. Unless otherwise statéd, the
following individual segquences are shown in the direction from

5’ to 3', with the purine bases (A and G) being in the 2’-OH
form, and the pyrimidine bases (U and C) in the 2’'-fluoro-
modified form.

SEQ ID NO: 28:
GGGACGGUAGGAAUUCAAUUUCUUUCUAUUCUCACCUGAGUAUAUCAGGCACAGUACAUAGA
AGAGCGGCCGC

SEQ ID NO: 29:
GGGACGGUAGGAAUUCACGACCGCCCARAAARAUGGUGACAUUUUAGAAACACCGAACAUAGA
AGAGCGGCCGC

SEQ ID NO: 30:
GGGACGGUAGGAAUUCGUCCCUCUUGUCUAUUUUGCAGAUAGACUUAAAGCAAACAUAGAAG
AGCGGCCGC

SEQ ID NO: 31:
GGGACGGUAGGAAUUCGUCCCUCAUGUCUAUUUUGCAGAUAGACUUAAAGCAAACAUAGAAG
AGCGGCCGC

SEQ ID NO: 32:
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>1 68 + >1 [0120] Table 5: chymase-binding activity and chymase-inhibitory
5 activity (1C50). In the binding activity, "++" shows significant binding
to chymase than SgID NO. 58 which is a negative control, and

si milar bFRERRECEPE %J*Afé‘éc%W@WCWW%&*%A&AEQBW%A%%%FM% t he
i nhi bi tory-~agkk¥Ety, ">1" shows no inhibitory activity in the /0
concentration range up to 1 RM |C50 value is a nean val ue of two

measur enenfBQ [D1A] 33: SEQ ID NO 58 did not show an inhibitory

he 15 | coboaraERRraTy ol (o e e ARG AC b pot AaGEEU LR ™

RN- 0. 2 RMaGEGaoGtbecabove results, it is clear that, anobng the aptaners
shown in Table_ 5, the aptaners shown by SEQ I D NO 59-65 have a strong
chymase- i nfE8i £8r¥Pactfvity (1050<0. 1 Rl\/p [0122] 20 Exanple 6: alteration

of short e@@%A@@E;@ﬂ@éAAUéCUGCCGCM&&@WAA@&%%%%GM%MB@@AR&A&JAGA

apt aner shown by SEQ ID NO 56, an altered aptaner wth term nal

nmodi fi cat AGAGCQEC@GQJered apt aner wherein the 2'-position of ribose of
purine ba ? ?rg t he sequence is nodified with O-nethyl group or F, and 25 an
altered ag 8 wher ei n phosphorothioate is introduced were prepared. The

sequengges are shownbbyd S ddr NG t B 1Yghib(shd )chymabel 6X- bhelBhclenc
addition, an altered aptaner_wherei n nodi ficati on of pyrim dine nucl eotl de

cont ai ned2FAdBhEREERMBY SN ofd 14k 3l At dsHEWR By CSEDLPEANEY 5
(2'-F nodpti Séﬁ:f%e%lé&ﬁo@ PASIAA Q0 HetHROSE Wt BiEboke ¢hapged to 5

native type (2'-OH) was prepared, and the necessity of nodification was
eval uat ed.(mFhefsefueadesy tHer Bek latecshewn bIh<SERNDNChIZEUER, wa( 16)

[0123] The,Lespect b féﬁ%aé’eséﬁe“p%e”&ed%narl%m%%%ﬁ“ 2§ QW 18, Unl 5SS
ot herw se specCifi e%i fie respecti ve 'seguences reci ed below are i n" The
di rect mntﬁérétonwés &Do(ﬁt 151®@1|Rwczait|aomGa{nddleozldaosbuyoﬁtrotuthbose is

shown in theégarent hesi s, is a fluarine atomand Mis an 0-pethy] group.

In respecPtOE 8efaBRct? e‘F}F’Fr‘ mal NG FPIRs moaft SRR wF R F rvetd ed- dT,

15 and PE@aahQV\@@HQbié&@id@nPc‘M;ﬁfk%d@t@%@&h%@' RekyehBykere ghycol. In
the sequences, s shows phosphorothioation of a phosphate group between the

nucl eot i d@gs FMQh}lSE@I’DD N@ﬂe 58 Jhip Py seqeeddagnheteicrnbdt Antdehni nal s
of the cl Qeeuihc?%meggh %]I.elc ac:ch5 s :Lnralojdelcftle%da\gI E‘:lhfllgp rate of 20
20 pL/min, and about 1000 RU nucleic acid was immobilized. 20 uL

of chymase for analyte, prepared at 0.2 pM, was injected.

Solution A was used as a running buffer.
[0090]
All sequences examined were found to bind to chymase
25 (Table 1). However, the nucleic acid pocl (40N) used at the
1st round, which contained a random sequence of 40 nucleotides
serving as a negative control, was also found to exhibit weak
binding activity against chymase. Hence, in Table 1, aptamers
with higher binding activity than 40N are represented by ++,
30 and those with equivalent binding activity compared with 40N
are represented by +. A sensorgram showing how the aptamers
shown by SEQ ID NO: 12 and 13 bound to chymase is given in Fig.
4.
Irrespective of whether the common sequence shown by SEQ

35 ID NO: 21 was present or absent, some sequences exhibited
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I dT- GEAU( F) U( F) AGAU( F) AGAGU( F) U( F) AAAAAC( F) C(F) C(F) -idT SEQ I D NO 56(2):
(sequence wherein nodification is introduced into 3 positions 25 of
sequence other than the comron sequence of the clone shown by SEQ I D NG
56) G(M GIME) BEPPLRE) ACALY Fy AdHER F Of ) S nSAGEEFCERPEPR°SEQ | D NO
56(3): %Qﬁﬁ%@e%eb?chalﬁed!a&t§@it9ncd)ﬁpéféd[ qAuged ot Osagp@mbor@ 30 of
sequence other than the comopn sequence of the clone shown | O NO.

56) GGGAU( B3 RAAGRY| FRAGASIIFY QJ( Py A (Mg 2N Ft)k@(SF)C@I@)DDSE@qUIDN@, 56(4):
(sequence ARSERATRIL LFoLLRD g, LOLLQAUTREL A RAVLLE <20 9 i
GCGEU( F) 8N BAGRY(, FRACGVBGAGHK i) E@R‘Pﬁ@fé’@(tﬁ)@(ﬁt@( E)OnﬁEQ IsBoiNencef(5) :

(sequence wherein nodification is_introduced into 2 positions of the conmon
sequence GFENERE tELoRIULRBWRNbyP SRR 1D Aer1GH)Y ompared with 40N. It

GGAU( F) U( RAGHIELAGASH( BRI EIA( MoALM ABACEF) GLE) A R)erSEQ IO NG B6(H)::
(sequence wherein nodification is introduced into 1 position of the conmon
sequence @fl Magy HeoRé,sRBwWNUBYy SEGTD N@® B8t the X; and X; contained
GGAU(F) Uk GUEF FW ) A B o 2SEQ I'D NO 56(7):
(sequence \)f\hcceé&lg%g%'% ?A %I%%Jélis in rgé e |)bn 5)0 p05|t|on of the comon
sequenge dfoohig cl one shown by SEQ I D NG 56)
GEEU(F)U(FEAGASNh?(F)AGAGU(F)U(F)AAAAAC(F)C(F)C(F)»SEQ ID NO 56(8): 15
(sequence nodi fication is introduced into 1 position of the comon
sequence of the clone shown by SEQ I D NO 56)

GGAU( F) U( F) AGAU( F) AGVAGU( F) U(F) AAAAAC(F) C(F) C(F) SEQ ID NO 56(9):
(sequence wherein nodification is introduced into 1 position 20 of the
common sequence of the clone shown by SEQ I D NO 56)

GCAU( F) U( F) AGAU( F) AGA(M GU(F) U( F) AAAAAC(F) C(F) C(F) SEQ I D NO 56(10):
(sequence wherein nodification is introduced into 1 position of the conmon
sequence of the clone shown by SEQ ID NGO 56) 25

GCAU( F) U(F) A(M GAU( F) AGAGU( F) U( F) AAAAAC(F) C(F) C(F) SEQ I D NO 56(11):
(sequence wherein nodification is introduced into 1 position of the comon
sequence of the clone shown by SEQ I D NO 56)

GGAU( F) U( F) AGAU( F) AGAGU( F) U(F) AAA(M AAC(F) C(F) C(F) 30 SEQ ID NO 56(12):
(sequence wherein nodification is introduced into 1 position of the comon
sequence of the clone shown by SEQ I D NO 56)

GGAU( F) U( F) AGAU( F) AGAG( M U( F) U( F) AAAAAC( F) C(F) C(F)
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SEQ ID NO 56(13): 35 (sequence wherein nodification is introduced into 1
position of the conmmopn sequence of the clone shown by SEQ I D NO 56)
GGGAU( F) U( F) AGAU(F) AQ(F) AGU(F) U(F) AAAAAC(F) C(F) C(F) SEQ ID NO: 56(14):
(sequence . Meéfdlﬂygpd T Fegid‘ On s umﬁgrammmem-o:_g -position 5 of the
common Sequdnce o_shown "B ESEQ LD N iBB)

-GEAU(F) Y( @._FGAU(.E) AGA[.F) GBF) U |F): AAAAAC(-F&C( F)- C(F) ;SEQ ID NO. 56(15):
(sequenceng\j,/;\h_e_;r.;_el-g the| 9t‘h'ZQuc—I-eot_| te- U( )y of  theic|.one shown by SEQ I D NO
56 i s substijtuteg—by—Y 15655 S F)UCF) IACASOCF) J(F)AAAAAC(F)C(F)C(F) SEQ
I D NO 56(16):. . ququ:nrp aherp": he:15tH nucleot| de U F) of the clone
shown by SEQ-|D: RO - 56 i s78ubst' “uted byHd). '

GEAU( F) U F) AGAU( ) ACAG
(sequence j'“‘
modi fi ed Witk
PEG- GGGU( F)-U¢ F) Am\U(F

20 (sequencq-wWhey Ln;)ne 9 osph e
cl one shown b“ Sal B NG o 1S -0t Hi-oat-edy
_GERU( F) U( F) AGALKE) A a\c;urﬁﬁum AACCESTTEY C(E) SEQ'ID NO. 56(19):
(sequence ‘wher-eirIB one ‘p‘h‘O§Bhate group th-he .conmoh sequence 25 of the

Q;LDNQ 56(17):
by SEQ ID NO 56 are

+idT SEQ ID NO 56(18):
TTTDn sequence of the

’AAAAAGF)C(F)C(F
‘gr- p+_ln the col

L-.J\

b E}%

cl one shown: [By:" DI NG Z,§ TS| pROSpROr oL oated)| -
CBU( F) U F) A ) M‘-w'(r BF) Wﬁq Fre FreCF—P125] Al nucleic acids
of SEQ I D:- '~'56] ﬁ\ 5‘(19 wer Y rhpm cal:-synt hesi s. Whet her

resonance: mst;;hp_d”n t
results are“" 5 :

) aré’Zbounﬂ >e_$sed by surface plasnon

1. - The measurenent

t hese nucl: el c’ aclﬁis ‘5

[0092]

Table 1: Binding activity for chymase.

“++” represents a sequence that binds to chymase significantly
5 more strongly than the negative control 40N. ™“+” represents a

sequence that binds to chymase equivalently compared with the

negative control 40N. Here, 40N represents the nucleic acid

pool used in the 1lst round, which comprises a random sequence

of 40 nucleotides.
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As a result, nucleic acids other than SEQ ID NO 56(8), 56(10), 56(13),
56(14) showed a significant chymase-binding 35 activity than SEQ I D NO 58,
which is a negative control. [0126] The inhibitory activity on
chymase wa80fedsured in the sane nanner as in Exanple 3. The 1050 val ues
are showngi.nlabl e.6p L, asi bound dpats e duchel¢ aghdsspLheE than, SEQ I D
5 NO 56(8), 56(10), 56(13), 56(14) showed an inhibitory activity, t%ough

t he | evel tof chghiebet 62y activity varied. By conparison of the |ICH val ues,

the inhibitory Lvity of SEQ ID NO ,56(1)-56(7 56(11 56(12 S

mai nt ai ned al no @U{# V%% %%ﬁg%%evdelmasé&(ﬁ)alnﬁ &gm’?g g&#ﬁi@%? h%fmﬁ%%d,
the /o knbsbhtonytagblytéywhdsSEQANIIMNGedhf)e w6 bF) 3056(:d6¢0tD8E2/) Was
decreased as conpared to SEQ ID NO. 56, and the inhibitory activiti/ of SEQ
I D NO 56@8f, 25Bf10fr 56@48yCe stthlprepds vt had NEFe dPsEppBRLed: -
Further morpge theqkRhiBh LY agkiMi {Y 0heSERLER NIs BR(148ke 26£d&dbYRSHENOWN
to 15 have increased than SEQ I D NGO 56. Fromthe results of SEQ ID
NO 56(1) mabefaziuretd hwsSIGMAL, tiwmmotEn izedd wendélSokcthwatedi fepheionae of
the termnal._q e activi was | 1. Fro e . results of SEQ.lD NO
s602) ¢ Betaresr e Seti R ek s R R AT e e sm s cltence. 20

di d notpi BEhueneest b Bhéi vétylaths drad the e esiddesecehbahnedlon. t he
common seguence, the nodification permtted maintenance of the inhibitory
activity FRE5ENA) t5BPF5te5ald 15T 1B Mer i I Gdade dYPEPCELFRfinat ed) t he
i nhi bitor 3{0@@9—1&“ ty in SEQID NO 56(8), 56(9), 56(10), 56(13), 56(14). 25
[0127] romthe above, it was found that at | east one nucl eotide of
t he apt amPNAshemnlbyeSEDY +D NO 56 may be nodified to increase the

> Zarm no” FGRCPLCAE an ant rei IR R AR SRR R g BRGRAFIE ©

2' - 0- met hytccmadrtccasl onsEQ ID N@&N 3%)e ot her hand, fromthe results of SEQ

| D NO 56%15%\, 56(16),.,it was found that the inhibitory activity_decreases
by changi R§18RY EYER ér‘?%%%C%CTWWC&%%%Aﬁ%&T%%%Fé (U(F))
cont ai ned (keot ke geMMBY) sequence of the clone shown by 35 SEQ ID NO 56 to
native ribonucleotide (U). In general, the nodification of nucleotide

i ncr eases PramesaBevr e8f sTGACACACHAREAMSIAGCTHET efBie I1DalNO:eddt one of the
pyri m di n%@ggbeoti des (9th U and 15th U of the clone shown by SEQ I D NG
56) contained in the conmon sequence is preferably a nodified 5 nucl eoti de.
Moreoves, from The sesuéhsial SEQA BHNO DNFS (mp 156(€90) (SER6CDOND : 5686 L33 re
56(14), at least one of the 6th A 1ith G and 12th A of the native purine
bases conEQi HBEFEFﬁthﬂ@SCE)Mﬂys%WU&nSt h&oé‘{-or?é"%]hélmsb@'SEQF Ko 56

is preferablypacdQcnali ¥eseqhonue! £t dle ursi fite ddtdeiuehi-aneef
modi fication Fherel nt 0 decreéases the inhibitory activity.
Fur t heuuorltafipgm t Hehe eRinsr FwdSEQMPDINES 56Pr8Notss( 39yuenge was Fbund

et Lhe KB BLAgRABEL! VA MIGrSRSe, BE L ASHCHLOD Ghonpgnigg ot ozt
addi ti en tarsherooddf weat tbhaocoét sesligarl 0'ési due. [0128] [Tabl e 6] ,
[0096]
The RNA pool was added to the carrier with chymase
immobilized thereon, and retained at room temperature for 30
minutes, after which the resin was washed with solution C to
30 eliminate the RNA not bound to the chymase. Here, the solution
C was a mixed solution of 145 mM sodium chloride, 5.4 mM
potassium chloride, 1.8 mM calcium chloride, 0.8 mM magnesium
chloride, 20 mM Tris (pH 7.6), and 0.05% Tween 20. The RNA

bound to the chymase was recovered by adding solution D as an

35 eluent, and stirring the mixture at room temperature for 10
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SEQ ID NO binding activity using Biacore 1C50[mM 56 ++ 0.0270.002 56(1)
++ 0. 0260. 007 56(2) ++ 0.0240.003 56(3) ++ 0.0250.002 56(4) ++ 0.0270.005
56(5) ++ 0.0290.001 56(6) ++ 0.0310.001 56(7)

10

15

20

25

30

35

minutes. Here, the solution D was prepared by adding 6M
guanidine'hydrochloride to the solution C to obtain a pH of
7.6. Elution was performed in 3 cycles. The RNA recovered was
amplified by RT-PCR, and transferred using the DuraScribe™ T7
Transcription Kit for use as a pool in the next round. Each
round of these steps was repeated a plurality of times. After
completion of SELEX, the PCR product was cloned into the pGEM-
T Easy vector (manufactured by Promega), and Escherichia coli
strain DH5a (manufactured by Toyobo) was transformed therewith.
After the plasmid was extracted from a single colony, the
clones were sequenced using a DNA sequencer (3130xl1 Genetic
Analyzer, manufactured by ABI).

After completion of 8 rounds of SELEX, the sequences were
determined; sequence convergence was not seen. Hence, 2 mg/mL
heparin as a competing agent was added, and SELEX was
continued to the 11th round. The sequences of 40 clones were
determined, and convergence was seen; the sequences of all the
40 clones were found to contain the common sequence shown by
SEQ ID NO: 21. The sequences of some of these clones are shown
by SEQ ID NO: 38-48. There existed 6 sequences shown by SEQ ID
NO: 38, 2 sequences shown by SEQ ID NO: 39, and 1 sequence
shown by SEQ ID NO: 40-48.

Putative secondary structures of the aptamers of the
sequences shown by SEQ ID NO: 38-40, 43, and 48 are given in
Fig. 5, wherein each portion formed by the common sequence
shown by SEQ ID NO: 21 is enclosed in a circle. In many of
these portions, the common seguence shown by SEQ iD NO: 21
formed a characteristic loop structure similar to that shown
in Fig. 1.

[0097]

Given below are the nucleotide sequences shown by SEQ ID
NO: 38-48, respectively. Unless otherwise stated, the
following individual sequences are shown in the direction from
5’ to 3’, with the purine bases (A and G) being in the 2'-OH

form, and the pyrimidine bases (U and C) in the 2’-fluoro-

49



++ 0.0380.001 56(8) >1 56(9) ++ 0.1110.003 56(10) + >1 56(11) ++
0.0280. 003 56(12) ++ 0.0350.003 56(13) + >1 56(14) >1 56(15) ++

10.

15

20

25

30

35

modified form.

[0098]

SEQ ID NO: 38:
GGGAGCAGGAGAGAGGUCAGAUGGAUAGAGUUAAGAUCUGGCUGGCGCAUUAGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 39:
GGGAGCAGGAGAGAGGUCAGAUGGUUACGGAUAGAGUUAAGGUAACGGUACGGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 40:
GGGAGCAGGAGAGAGGUCAGAUGAACGGAUAGAGCUAAGAGUUCGUCAGAGGGGCCUAUGCG
UGCUAGUGUGA

SEQ ID NO; 41:
GGGAGCAGGAGAGAGGUCAGAUGGUGAGAUAGAGUUAAACACCACAAUAGUAGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 42:
GGGAGCAGGAGAGAGGUCAGAUGCGUGAUCGUGCAAGGCGGAUAGAGUUAAGGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 43:
GGGAGCAGGAGAGAGGUCAGAUGAUGCCAAGAUAGAUUUAAAUGGCGUUUGGGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 44:
GGGAGCAGGAGAGAGGUCAGAUGUUAGACCAAAGCAUAGGAGAUAGAGUUAAACCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 45:
GGGAGCAGGAGAGAGGUCAGAUGGACCACCGAUGGGCAAGAUAGAGUUAAAUGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 46:
GGGAGCAGGAGAGAGGUCAGAUGGGACAGAUAGAGUUAAAGUCCGUUACGUGGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 47:
GGGAGCAGGAGAGAGGUCAGAUGGUGAUAGAUAGAGUUAAAAUCGCUGARUGGCCUAUGCGU
GCUAGUGUGA

SEQ ID NO: 48:
GGGAGCAGGAGAGAGGUCAGAUGUGAAGAUAGAGAUAAAUCACAUACAGUCGGCCUAUGCGU
GCUAGUGUGA
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0. 0610. 014 56(16) ++ 0.0580.002 56(17) n.d. 0.0580.000 56(18) ++ 0.0120.001
56(19) ++ 0.0080.001 [0129] Table 6: chymase-binding activity and
chymase-inhibitory activity (1050). In the binding activity, "++" shows

si gni fi cantO0BPAdi ng to chynmase than SEQ ID NO 58 which is a 5 negative
control, and "+ .sh simlar. bind v, I 5 Lch is a
negative cont roTjne" %&%qmgh%vél?% 1%%?% %ﬁ%td%@%gesggy\s%ﬁogpﬁg%g?t ory
activity aridbe shoreebtr atQonDrmge3epsd avdr RMvallfBEd edabye the aumganeval ue
of two neasurenents. /o [0130% SEgﬁl D N? 58, which iﬁ% a nelg?;ive
control, Bl@SHER SREGPERCENAELRPSry Eetihf &Y 3NatR8 EohRENtFRL F8nN Y ange up
to 1 RV (@303l gMhsukBmaddit yeRe £BReA09R vakugapt mANMABSt ki RxaMBiehiis a
positive control, was 0.1 RNO0.2 RM /5 [0131] Fromthe above results,
anong t he Sedeltéion &civds shednas e Tabieisy pafisrcul ApPyrefelEfoaf nghan 1050
value of Q.1 RM or | gw_h S yjrase-i nhibitory activity and was
suggest ed egsggeﬁggggeggg §g8ﬁ§n%égﬁgg ?Bg?or. 20 [0132] Exanple 7:
alteration of shoetanedeapt adbds-sRown by SHhelapGnmsSs <ifowerey SEQ | D NO
56 was altered further based on the results of Exanple 6. Altered aptaners
subj ect ed igntAtrsgueti sRteTeS5 - Bh Akt ypd g‘?%uﬁ?%@&dﬁnﬁﬁﬁ Ly fore

10 potently than 30N. It was found that the X; and X; contained
in the common sequence SEQ ID NO: 21 may be both A or both G,
and that the N;N, contained in the common sequence may be GU,
GC, GA, or UU.

[0100]
15 [Table 2]

seQiDNo: | Length detormings vsing Blacore
38 72 ++
39 72 ++ .
40 73 ++
41 72 ++
42 72 -+
43 72 ++
4 72 +
45 72 +*
46 72 ++
47 12 T+
48 72 ++
[0101]

Table 2: Binding activity for chymase.

“++7 indicates a sequence that binds to chymase significantly
20 more strongly than the negative control 30N. Here, 30N

represents the nucleic acid pool used in the 1lst round, which

comprises a random sequence of 30 nucleotides.

[0102]

Example 3: Determination of chymase inhibiteory activity using
25 synthetic substrate ;

Whether the nucleic acids shown by SEQ ID NO: 4-20, 22-34,
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25 nodifications, introduction of phosphorothioate, substitution of

ri bonucleotide to DNA and the |ike, and a conbination of such nodifications
wer e synt hesi zed. The sequences are shown in SEQ ID NGO 56(20)-56(47),
61(1), 692n69C38)r48690R1biT0tH4, eyaymy adiBLVALyY A PhymeEe2)¥as78-82. 30
[0133] The respe LLy I e u r el ess
ot herw se gﬁggmflflgg ghénggﬁe %llgegfés"gqugﬁ%egﬁ S’ﬁ%istgegu%g?%%‘vtgr%gﬁ th%ée

di recti onsok-knarrda-Poo3PheuprEr (tasefd @tumsd ks,h&WpRNéleaﬁdsltanetecase
letters show DNA The 55 nodification at the 2 03|t|on Ehshown

in parentREsils, "BIE £tadrEndiar dmearidomeicd daReeiden gf% rPn
respective $@gueRce LEHELPALS. féPTc}%EQyﬁ: i £ 1Giadd @ﬁo‘@eta@elaneHéﬁél dT, PEG
shows nodification with 40 kDa branched pol yet hyl ene gl ycol, Cho shows
nodi f i cat iSoie Vst b phokesténgl sBcahrly B SHoie rﬁmg/fl"ic@athsoﬁ #ith biotin.
Peptldels coniugat ion P s 2
shows conj gz%wligr?um%i %sbPﬁm% ?’ﬁ \%ﬁt"géonég emor}a h%:agﬁtﬁe@%?}%gei S
conj ugat editde ﬁliepﬁeﬁgmd%aﬁlhﬁﬁ mac| eTjraxan}lcd—Mngeiﬂl}dJcsmknralrdeebond In the
sequences, s shows osphorot hioation_/0 of a pho t th
nucl eot | dé§1epEES4] %E ¢ P NGB &P0)* uOée(smenpée(sﬂ# %E‘%%’?H %Kﬂfeﬂ( Ie:)A
(M GACI:JUJ %%)zyHe( El:t’ﬁ‘.‘vﬁ%}z b (M é Marf KMC@’(F@&J(I@CC (ﬂlelﬁsg'g WBsNO 56
(21) : G(M°G(M G (MU (F) (F)AG(MA(MUﬁ &M GAG(g) (FU(FA
A (M @e@lﬁo)me@l\/ﬁlﬁ(lWCa( f9)6CW€¢)lCP@FFeSE@1I6D 322pTe GLORF OGITM G

U (FU (F)A GAG E A
U (F) UL SAG CMA(M, Lo P (. GG M), CELULLE) A MA MG 20 1
/és( F§ g/hfogsMéLEt(lEbACNhsGAGoﬁMeﬂ :é@)uiUicérF) AE(m@sA (BpAN( nWpRef ) aAi@M) C
M A M GWU(S»%)%@#MG%%FY%@A@J( ) Wﬁﬁ\w MRIPEDECRSCLR) SotgFion

15 C to obtain 50 pL solutions. After 10 pL of the 1 mM substrate

NN >/-\/-\
NUNU SR

o

prepared in solution C was added thereto, the plate was set to
the microplate reader SpectraMax190 (manufactured by Molecular
Devices Corporation), and incubated at 37°C for 5 minutes.
Separately, 0.05 pg (or 0.005 pug) of chymase (recombinant,

20 manufactured by SIGMA) was diluted in solution C to obtain a
40 pL chymase solution, and incubated at 37°C for 5 minutes.
The chymase solution was added to the mixture of the nucleic
acid and substrate to initiate an enzyme reaction. The final
chymase concentration in the reaction mixture was 16.7 nM (or

25 1.67 nM), the final substrate concentration being 100 pM. The
plate containing the reaction mixture was set to the
microplate reader SpectraMaxl190 (manufactured by Molecular
Devices Corporation), and examined for time-dependent changes
in the fluorescence intensity at 37°C for 5 minutes (or 30

30 minutes) (excitation wavelength 380 nm, detection wavelength
460 nm). A linear approximation of the increase in the
fluorescence of the AMC released from the substrate by chymase
activity was generated, and its slope was taken as the initial
velocity (Vmax). For control, samples were treated and analyzed

35 in the same manner in two cases: use of a 30N or 40N (a

52



NO 56 (2
C

&G (F)u G
(AU (FAG(MA (M U(FA (M GAGU(F% U

5) : idT-

(F) C(F)C(F) - 30 idT SEQID NO 56 (26) : idT- G(M G (M
U(RHU(FRAG(MA (MU( A (M GG (MU (FHU(FHA (M A(M A (M)
G E% ﬁu(F:EEAGt EA(()Zf(F erAdan Gaciorsmummbaaes ( ZEpresepeed GY(N/; &AM

F)A

C (F) 2t FLPROH SEAToBYE B G i ErMy CEVPECEFOLL ) RS TRE A
U (F)SA()(Mch%ﬁo(sNhUlﬁF)&J ki (M yAad v (i V1A A(eMLE(eF)D%EBB&éF)-I dT SEQ
sASG( ML W@Kﬂmcmg%zm U%@}%m I MPAKREA ERP AL B R cfﬁ%?%?—*} C ( F) -idT

S it iy S SHAa ) 5 it
F) A

Jm
O
W)

G

A
G
C

)
(L) SodmeCeEGML 6 ML P UL WG AU S(F)A RECAGERPS Is;b;éang: .
T Gl ) ) ERFOLCESY CHMeAt %_%%aﬁq}f—ﬂ) XD AC A A A A

C(F)C (F)C (F) -idT SEQ ID NO 56 (33)

S2JoJMT US:‘JSSS

Inhibitory rate (%)=(1-Vpax/Vo)*x100
10 '
The inhibitor concentration required to cause a 50% inhibition
of the enzyme activity (ICsg) was determined. The results are
shown in Table 3.
[0103]

15 [Table 3]

SEQID NO: G . SEQ ID NO: ICp
{pM] fpMl
4 0.049:+0,003 25 0.07910.028
5 0.080+0.039 26 0.106:0.004
i 0.456:0.261 27 205
7 205 28 0.0451:0,004
8 0.45340.463 29 >0.5
9 0.2731:0.069 30 0.14740.044
10 205 3t 0.155+:0.039
11 0.1454:0.036 32 0.235+0.055
12 0.128+0.023 - 33 0.145--0.088
13 0.058-+0024 34 0.1373:-0.008
14 0.061:0053" - - 38 " 0.050::0.012
15 0.285::0.021 40 0.1402-0.085
16 >0.5 41 0.060+0.017
17 0.092:4:0.042 42 0.124+£0.026
18 0.058+:0.021 43 0.08140.050
19 0.163+0.001 44 0.049:0.013
20 0.282.+:0013 45 00740011
22 0.1050.009 46 0.038-:0.004
23 0.238:0.060 47 0.0584:0.012
24 0.0924-0.003 48 0.095:+:0.018
[0104]
Table 3: Inhibitory activity against chymase (ICsg) .

“>0.5” indicates that no inhibitory activity was observed in

20 the concentration range up to 0.5 pM. Each ICsp value is a mean
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G(MG(MU(F)U(F)ASGA(MU(F)A(MGAG(MU(F)U(F)A(MA(M
C(F)C(F) -idT SEQID NO 56(34) : 30 GMG (MG (MU
G (MAU (F)A(M GAG (MU (FU(FHAMA (MAIMA (MA(MC
nedToSED t® NeneSEufdmnts i dT- MG MGEMU |
%%}(F)U(F)A(MA(MA(MA(M 35 A(MC (F)CF)CF)-
U

Fr il P AGS AU E) AAM LAG(INU(JT) UOR) AGK) AGY) M BEY)
F)-dT 5 SEQ ID NO. 56(37): idT-

o
U(DE)EUF F) A GEALL F) AL FHpEAGE M F) @(hﬁ) RPWAWFAFWNM

VIOR) BF £ sHE R P AT BAG e 7 T AT AL 0 A A M

C(F) C(F) C( Eh- 5dinm&SER | mhiND o 56(189)aptREGrs listed in Table
<

Mgggﬁggﬁ%%%%)&ﬁgﬁﬁﬁﬁ#@ﬁn“Mﬁ tamers
1 G UL £ AGC M ACVLUGELAGK) GG M L) LU AGM ACMALHIAL 28 be

M C(F)
1) 6 1) DGHEOEES AsTRRY ACRY ©XF) AL CAGEECE FEACRF A VPR MiEamers
U

(P RGRIRANLCE) ey CRErR) Ut oo S Ryt o 2 ==t

M A(M xR} BiERE( EnhidTtSEQ 4E N t b6 ( FBese30iRdphgdeddmonstrate that

M G GG LD AGLM AP ACM AL M LKL AMAMA W, 5 o
both G, and that the N;N, may be any of GA, GU, GC, UU, and CU.

[0106]

>Q23§B§8§B2§2§§§5333§3
33QQQQQ =

e

QT

15 Example 4: Truncation of aptamer
The aptamers shown by SEQ ID NO: 4, 12, 13, and 14 were

shortened. The aptamers shown by SEQ ID NO: 4, 13, and 14
comprise the common sequence shown by SEQ ID NO: 21. SEQ ID
NO: 12 is an aptamer that does not comprise this common

20 sequence. The sequences of shortened aptamers are shown in SEQ
ID NO: 49-57. Putative secondary structures of the aptamers
shown by SEQ ID NO: 49, 51, and 55-57 are given in Fig. 6,
wherein each portion formed by the common sequence shown by
SEQ ID NO: 21 is enclosed in a circle.

25 [0107]

Given below are the nucleotide sequences shown by SEQ ID

NO: 49-57, respectively. Unless otherwise stated, the
following individual sequences are shown in the direction from
5’ to 3’, with the purine bases (A and G) being in the 2'-OH

30 form, and the pyrimidine bases (U and C) in the 2’'-fluoro-
modified form.
[0108]
SEQ ID NO: 49:
(a sequence prepared by shortening the clone shown by SEQ ID

35 NO: 4 to a 29-nucleotide length including the common sequence)
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SEQ I D NO 56(44): Peptide 2- 35

G M G(M GLM UL F) UCF) AGE M ACM) UCF) ACM GAGLM ULF) UCF) ACM ACM A(M

YACMA(M C(F)C (F)C (F)-idT SEQ ID NO 56 (45) : idT-

(14 Gl G BEUOEPECEPAGLpRIREFRIRAN. GAG (M U (F)U () ACM ACM A(M 5

) ACM A(M ﬁ?{F)é\)Q\PEG SEQ ID NO 56 (46) : B-idT- G (MG (MG (MU (F)U

(F) AG(M A M SAG(M U (F)U (F) ALM A(M A(M ) A(M A(M C (F) G(F) G(F) -i dT

10 SEQ I D uoseaaeﬁéa) opTed G UMY (FUCRIAG( MhAlh) by FFBOM GAG M U

(F)U (F) A I\/)A(I\/)A(Mé AMA(M C(F)C (F)(F) -idT-B SEQ ID NO. 56 §/§82: |dT-

? NgMA?( %e(v%bgngu F?Jm% 2 Mt %M@&%nglg@)t@(ﬁ?ﬂm?meﬁ th)

(M o M O B ey RS RN e R AT LTE L ) A M AW A(M A

?/’F)AEJ ?/)F)C(AF)SEQF)[O WBy 5idT SEQID (NEUSG (50) :A |N;iT G(AMG(MG(MU

GG Se&%* éé@ PheRer ) R StGHIA f@;(owé %ﬁ})%%&w%@; %J%F?Du

(F) A M D@HO( EpAE) @A%ng%i&t&&éﬁlé\ﬂg‘%&mA(MA( MAMC (AARC (R idT

Do AgaU (F) A GAG

ot e oA A b
FU(F A Al A(M

) A(M AL NE?%%?F%F)ZSEQID (DAMAMA

(a sequence prepared by shortenlng the clone shown by SEQ ID
NO: 12 to a 26-nucleotide length) '
CCGUAUAUACCAGGGUAACUAAACGG
SEQ ID NO: 53:

15 (a sequence prepared by shortening the clone shown by SEQ ID
NO: 13 to a 42-nucleotide length including the common
sequence)

GGGUAACUAUGGUUAGAUAGAGUUAAAAACCAUAGAAGACCC
SEQ ID NO: b54:

20 (a sequence prepared by shortening the clone shown by SEQ ID
NO: 13 to a 36-nucleotide length including the common
sequence) '
UAACUAUGGUUAGAUAGAGUUAARAACCAUAGAAGA
SEQ ID NO: 55:

25 (a sequence prepared by shortening the clone shown by SEQ ID
NO: 13 to a 29-nucleotide length including the common
sequence)

CUAUGGUUAGAUAGAGUUAAAAACCAUAG
SEQ ID NO: 56:

30 (a sequence prepared by shortening the clone shown by SEQ ID
NO: 13 to a 23-nucleotide length including the common
sequence)

GGGUUAGAUAGAGUUAAAAACCC
SEQ ID NO: 57:

35 (a sequence prepared by shortening the clone shown by SEQ ID
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PEG A(MA(MAM G(M G(M G(MU (AU (FAG (MA (MU (FA (M GAG
(M (F) (F5)AMAMAMA (MA (M C(F) C(F)C(F) -idT SEQ D NG 69
(1) @ idT- ACIMA(MA(MEMGEMEMUF)U (F)AsG (MA(MU (F)A(M GAG (MU
(F)U ( F) RON) A4 MpAGM ACMIAT M T O 4R FindldRimaSEQel DoNapn69 (2) : i dT-
A(M A(M g%&%MG(MU(F)U(F)AG(MA MU (F)A (M GAG (MU (F)U (F)A
(MA (M ASE A(M C(F) C(F) C(F) -idT SEQIDNO 70: is idT-

G M G M Cehuttb&cAvhéa(bhrrhiAmcdd) GAG (M U (F) U (F)A (MA(MA(MA
(MA(MC%F)C(F)C(F)-ldT SEQ IDNO 71: idT- 20 G(M G (M G (M U (F)
e L B U S e e b
(M U (1):)A (v & PTT AC?M_A(i\S%%Zi\})BA(M:A(M cce-i dTagﬁm%MN%ﬁ% (1)
© i dT- G MYBEMRELMREE AG M al(F) A (M GAG (M tU (F)A(MA(MA(M A(MA(M ccc

idT-

10

15

20

25

30

35

SEQ |

GAG (M L0 () ALV EAER) Ehet Ry TR A 500

Q

(
. (ASG U(F) A
i Y SN2 (5) 55

determined by the surface plasmon resonance method.

B~
EZ

Measurements were taken using Biacore T100 (mariufactured by GE
Healthcare) as described below. About 4000 RU of chymase
(recombinant, manufactured by SIGMA) was immobilized on the
sensor chip surface of a CM5 chip, using an amine coupling kit.
20 pL of each nucleic acid, prepared at 0.3 pM, as an analyte

was injected at a flow rate of 20 puL/min. Solution C was used

as a running buffer. The results of the measurements are shown
in Table 4. The method of evaluation used was the same as
Example 1.

As a result, the nucleic acids other than SEQ ID NO: 52
were identified as aptamers that bind to chymase significantly
more potently than the control 40N (Table 4). A sensorgram
showing how the aptamers shown by SEQ ID NO: 13, 55, and 56
bound to chymase is given in Fig. 7.

[0110]

Chymase inhibitory activity was determined in the same
manner as Example 3. The respective ICsy values are shown in
Table 4.

The nucleic acids other than SEQ ID NO: 52 exhibited
potent inhibitory activity (Table 4). The results for SEQ ID
NO: 51 and 52 showed that the aptamer shown by SEQ ID NO: 12,
which does not comprise the common sequence, retained its
activity after being shortened to a 45-nucleotide length, and
lost the activity when shortened to a 26-nucleotide length.

Meanwhile, the results for SEQ ID NO: 56 showed that the
aptamer shown by SEQ ID NO: 13, which comprises the common

sequence, could be shortened to a 23-nucleotide length. This
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- G (
A 72 (8) : 20 B-iqT- M ¢
£y A M GAG M BEETET AR AT AR Fo e Lopd e papasre i bit

G (M dempMptraings (WAL (Wye LEmoR MeqeaBaEMshown( biy)
c D

PR R S e el e

F A
(

) : idT- 5 G(MG(M(G

(M G(M ttAG(M A(M U( F) A(M GAgtU
(M | D 72 (4
(MA (MA (MA (M ccc -idT SEQ I D

~ ’;:A
jQE;
o>
>/-\
>N >

0ZZ
%5
N

==
Um %
\ln
N+~ —

O

>
0zz
E-

MchGnébd.G (M ttAG (M aU( F) A(M GAG (M tU ( F)
ccc -PEG SEQ | D NO

(

nucl ei c; aai:%v@%%SEQ | N G ZtQQazéﬁ,(h‘%Z_)NlN%ﬂc(éﬁtai@%d 2% 6¥el onf®e?) ;

70-72, 72(1)-72(

Y were prepared by chem cal synthesis. \Wether these

nucl ei c ackedsenre boumet t birghyemhse wab asskdded Hpesar figcaoplasibation
resonance _pe d_j S panner. as .in I e re t . shown
gggase%%%%?c?e CgCFrFtaln CF.ZLD sche s":t%%”%t?ralﬁtu-lr-g 8% gk‘. .fDaﬁgo

in Tabl e 7?

nuclei'¢c acids (excluding undet erm ned

nucl ei ¢ a6kdsh wege 6) g ffLands yeHwoueknt Gtelytase tibamethensagati ve

control

manner as in Exanpfe

al |

nugh

15

20

25

AG

The g%gnase i nhibitory activity was asured jn the sane
_ SeTab

LoRr 9. 050 \anfesieded Srohs 1

ek ghagk dsrshown in Table 7 exhibited a A
[0111]

[Table 4]

[ SEQDNG: [ o mmerof pret cione | Lengts | rmeite 10 TuM] |

4 1 ek 1011720068 |
4 4 e + 013820093
5 o [oooo ]
52 % B
- 53 4 L7 | 00660024
5 % & [ogsiz00m
55 2 | 00550023
56 | - 23 s T EDOA6H0031 |
R 27 e E 008940013 |
[0112]

Table 4: Binding activity and inhibitory activity for chymase
(ICs0) -
“++” represents a sequence that binds to chymase significantly
more strongly than the negative control 40N. “+” represents a
sequence that binds to chymase equivalently compared with the
negative control 40N. Here, 40N represents the nucleic acid
pool used in the 1st round in Example 1, which comprises a
random sequence of 40 nucleotides. ™“>1” indicates that no
inhibitory activity was observed in the concentration range up
to 1 pM. Each ICsp value is a mean value for 2 to 3
measurements.
[0113]

The negative control 40N did not exhibit inhibitory

activity at concentrations of up to 1 pM (ICso>1 puM). The

57
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35 strong inhibitory activity. Fromthe results of SEQ I D NO
56(27) and 56(45), it was shown that a term nal nodification such as PEG
may be introduced at any of the 5 end and the 3' end. Fromthe results of
SEQ | D NOpo56€48%, c&6€4d) | clvpidB)ataind B84 RY, Ifer emlares iof wWwad fijund t hat
t he term’gal lgﬁdifi cation may be peptide, amno acid or a conpound such as
biotin and-én&Mrj ke, besides idT and PEG shown in Exanple 6. From
the results of SEQslkndNGy, SE{G)uarsl 6HA)ds 366225 andTéBleand &56(@8) and
69(1), noreover, it _was found that 10 telminal nodification such as idT and

PEG vi a athaPyaliel tBtide thai RS G A R e k& Vi-hKi BEEORTactivity.
AS SUC“sSEﬁgggagggywwlmgi®t4cg%sc%'ar& andipteeqexanphainal akkyl 1t yge

spacer Ty . . was al so found that the inhibitory
activity pmcileasesinspaytiepbati wtdmdra JraariddrasobRVEngoaa DNA-form

Drocl Ta8ke, HloPhap R oindamsact vty using B ccore A0S, 6011
0. 0420. 007056€21) ++ 0.0450. 006
Example 5: Effect of substitution, deletion of base(s) of

10 shortened aptamer

| Mutation or deletion was introduced into the aptamer
shown by SEQ ID NO: 56, and an influence on the binding
activity and inhibitory activity was examined. The sequences
are shown in SEQ ID NO: 58-68.

15 [0115]

The nucleotide sequences of respective aptamers shown by
the following SEQ ID NO: 58-68 are shown below. Unless
otherwise specified, the respective sequenées recited below
are in the direction of from 5" to 3’, modification at the 2’ -

20 position of ribose (e.g., U(F) shows modification of the 2'-
position of ribose of uracil with F) is shown in the
parenthesis, and F is a fluorine atom.

[0116]
SEQ ID NO: 58:

25 (sequence containing randomly-placed 13 nucleic acid bases
contained in the common sequence of the clone shown by SEQ ID
NO: 56)

GGGU (F) U (F) GAAGAU (F)AU (F) U(F)ARAGAAC (F)C(F) C(F)
SEQ ID NO: 59:

30 (sequence wherein N, contained in the common sequence of the

clone shown by SEQ ID NO: 56 is substituted)

GGGU (F) U (F)AGAU (F) AGAGAU (F) ARAAAC (F) C(F) C(F)

SEQ ID NO: 60:

(sequence wherein N, contained in the common sequence of the

35 clone shown by SEQ ID NO: 56 is substituted)
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56(45) n.d. 0.0590.006 56(22) ++ 0.0520.002 56(46) ++ 0.0490.002 56(23) ++
0.0320. 003 56(47) ++ 0.0370.006 56(24) ++ 0.0380.003 56(48) ++ 0.0360.003
56(25) ++ 0.0700.009 56(49)

10

15

20

25

30

35

GGGU (F) U (F)AGAU (F) AGAGC (F)U (F)AAAAAC (F) C(F) C(F)

SEQ ID NO: 61:

(sequence wherein N; contained in the common sequence of the
clone shown by SEQ ID NO: 56 is substituted)

GGGU (F)U(F)AGAU (F)AGAU (F)U(F)U (F)AAARAC (F)C(F)C(F)

SEQ ID NO: 62:

{sequence wherein X; and X, contained in the common sequence of

the clone shown by SEQ ID NO: 56 are substituted)

'GGGU (F) U (F)GGAU (F) AGAGU (F) U (F) AAGAAC (F) C(F) C (F)

SEQ ID NO: 63:

(sequence wherein base sequence contained in the clone shown
by SEQ ID NO: 56 except the common sequence is substituted)
GC(F)U (F)AC(F)AGAU (F)AGAGU (F)U (F) AAAGU (F) AGC (F)

SEQ ID NO: 64:

(sequence wherein base sequence contained in the clone shown
by SEQ ID NO: 56 except the common sequence is substituted)
GU(F)C(F)AC (F)AGAU (F)AGAGU (F)U (F) AAAGU (F) GAC(F)

SEQ ID NO: 65:

(sequence wherein base sequence contained in the clone shown
by SEQ ID NO: 56 except the common sequence is partly
substituted and partly deleted)

GGC (F) AGAU (F)AGAGU (F) U (F)AAAGC (F) C(F)

SEQ ID NO: 66:

(sequence wherein purine base contained in the common sequence
of the clone shown by SEQ ID NO: 56 is substituted by
pyrimidine base)

GGGU (F) U (F)AGAU (F) CGAGU (F) U (F) ARAAAC (F) C(F) C(F)

SEQ ID NO: 67:

(sequence wherein purine base contained in the common sequence
of the clone shown by SEQ ID NO: 56 is substituted by
pyrimidine base)

GGGU (F) U (F)AGAU (F) ACAGU (F) U (F)AAAAAC (F) C (F) C(F)

SEQ ID NO: 68:

(sequence wherein purine base contained in the common sequence

of the clone shown by SEQ ID NO: 56 is substituted by
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++ 0. 0690. 000 56(26) ++ 0.0540.002 56(50) ++ 0.0270.002 56(27) n.d.
0. 0840. 006 56(51) ++ 0.0290.003 56(28) ++ 0.0440.002 56(52) ++ 0.0520.001
56(29) ++ 0.0360.003 61(1) ++

pyrimidine base)

GGGU (F) U (F)AGAU (F) AGUGU (F) U (F) AAAAAC (F) C(F) C(F)
[0117]

All nucleic acids of SEQ ID NO: 58-68 were prepared by

5 chemical synthesis. Whether these nucleic acids are bound to
chymase was assessed by surface plasmon resonance method in
the same manner as in Example 4. The inhibitory activity on
chymase was measured in the same manner as in Example 3. The
results are shown in Table 5.

10 As a result, it was found that the nucleic acids of SEQ
ID NO: 59-65 from among those shown in Table 5 retained strong
binding force and strong inhibitory activity.

[0118]

Since the bihding activity and inhibitory activity of SEQ

175 ID NO: 58 decreased to almost the same level as 40N/30N used
in Examples 1 and 2, it was shown that the common sequence
shown by SEQ ID NO: 21 is important for the binding and
inhibitory activities on chymase. From these results, SEQ ID
NO: 58 was used as a negative control of the shortened aptamer

20 in the following Examples (Examples 5-9).

From the results of SEQ ID NO: 59-61, it was shown that
N; and N, contained in the common sequence may be any
nucleotides, which are preferably GU, GA, GC and UU. From the
results of SEQ ID NO: 62, it was shown that X; and X, may be

25 any nucleotides, and are preferably A and G, more preferably
both A or both G.

From the results of SEQ ID NO: 63-65, it was shown that
the base pair sequence (e.g., SEQ ID NO: 56 in Fig. 6) of the
stem structure contained therein except the common seguence

30 may be any nucleotides as long as the stem structure is
maintained, and the length is preferably 3 base pairs or
longer.

From the results of SEQ ID NO: 66-68, the importance of
the common sequence was shown again, since introduction of

35 mutation into the common sequence decreases the activity.
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0.0780. 004 56(30) ++ 0.0340.003 69 n.d. 0.0910.019 56(31) ++ 0.0230.001
69(1) ++ 0.0440.002 56(32) ++ 0.0170.000 69(2) ++ 0.0480.002 56(33) ++
0. 0350. 002 70 ++ 0.027+0. 004

[0119]

[Table 5]
SEQ ID NO: binding activity using Biacore | ICsp [uM]
58 + >1
59 A+ 0.038%£0.009
60 ++ 0.026+0.006
61 ++ 0.023+0.006
62 ++ 0.029%£0.004
63 ++ 0.023+0.003
64 ++ 0.020%0.005
65 ++ 0.056%0.046
66 + C >1
67 + >1
68 + >1

[0120]

Table 5: chymase-binding activity and chymase-inhibitory
5 activity (ICsp). In the binding activity, “++” shows
significant binding to chymase than SEQ ID NO: 58 which is a
negative control, and “+” shows similar binding level as SEQ
" ID NO: 58 which is a negative control. In the inhibitory
activity, “>1” shows no inhibitory activity in the
10 concentration range up to 1 puM. ICsy value is a mean value of
two measurements.
[0121]
SEQ ID NO: 58 did not show an inhibitory activity in the
concentration range up to 1 pM (ICse>1 pM). In addition, the
15 ICsp value of chymostatin, which is a positive control, was 0.1
puM-0.2 pM. From the above results, it is clear that, among the
aptamers shown in Table 5, the aptamers shown by SEQ ID NO:
59-65 have a strong chymase-inhibitory activity (ICs,<0.1 pM).
[0122]
20 Example 6: alteration of shortened aptamer - 1
To enhance nuclease resistance of the aptamer shown by
SEQ ID NO: 56, an altered aptamer with terminal modification,
an altered aptamer wherein the 2’/-position of ribose of purine
base in the sequence is modified with O-methyl group or F, and
25 an altered aptamer wherein phosphorothioate is introduced were

prepared. The sequences are shown by SEQ ID NO: 56(1)-56(14),
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56(34) ++ 0.0310.006 71 ++ 0.0280.005 56(35) ++ 0.0240.005 72 ++ 0.0200. 002
56(36) ++ 0.0970.017 72(1) ++ 0.0130.003 56(37) ++ 0.0460.007 72(2) ++

0. 014+0. 002 56( 38)
56(17)-56(19). In addition, an altered aptamer wherein

modification of pyrimidine nucleotide contained in the common
sequence of the aptamer shown by SEQ ID NO: 56 (2'-F;
modification of the 2-position of ribose with F) is changed to

5 native type (2’'-0OH) was prepared, and the necessity of
modification was evaluated. The sequences thereof are shown by
SEQ ID NO: 56(15), 56(16).

[0123]
The respective nucleotide sequences are shown below.

10 Unless otherwise specified, the respective sequences recited
below are in the direction of from 5’ to 3’, modification at
the 2’—position of ribose is shown in the parenthesis, F is a
fluorine atom and M is an O-methyl group. In respective
sequence terminals, idT shows modification with inverted-dT,

15 and PEG shows modification with 40 kDa branched polyethylene
glycol. In the sequences, s shows phosphorothioation of a
phosphate group between the nucleotides.

[0124]
SEQ ID NO: 56(1):

20 {(sequence wherein both terminals of the clone shown by SEQ ID
NO: 56 are modified with idT)
idT-GGGU (F) U (F)AGAU (F)AGAGU (F) U (F)ARAAAC (F)C(F)C(F) —1idT
SEQ ID NO: 56(2):

(sequence wherein modification is introduced into 3 positions

25 of sequence other than the common sequence of the clone shown
by SEQ ID NO: 56)
GM)G(M)G(M)U(F)U(F)AGAU (F)AGAGU (F)U (F) AAAAAC (F)C(F)C(F)

SEQ ID NO: 56(3):
(sequence wherein modification is introduced into 2 positions

30 of segquence other than the common sequence of the clone shown
by SEQ ID NO: 56)

GGGU (F) U (F)AGAU(F)AGAGU (F)U(F)AAAA(M)A(M)C(F)C(F)C(F)
SEQ ID NO: 56(4):
(sequence wherein modification is introduced into 1 position

35 of the common sequence of the clone shown by SEQ ID NO: 56)
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++ 0.0190. 005 72(3) ++ 0.0500.004 56(39) n.d. 0.0860.018 72(4) ++

0.0650. 002 56(40) ++ 0.0510.001 72(5) ++ 0.0270.002 56(41) ++ 0.0530.013

72(6) ++ 0.0410. 002 56(42)

10

15

20

25

30

35

GGGU(F)U(F)AGAU(F)A(M)GAGU(F)U(F)AAAAAC(F)C(F)C(F)
SEQ ID NO: 56(5):
(sequence wherein modification is introduced into 2

of the common sequence of the clone shown by SEQ ID

positions

NO: 56)

GGGU (F) U (F)AGAU (F)AGAGU (F)U (F)A (M)A (M)AAAC(F) C(F)C(F)

SEQ ID NO: 56(6):

(sequence wherein modification is introduced into 1
of the common sequence of the clone shown by SEQ ID
GGGU (F) U (F) AG (M) AU (F) AGAGU (F) U (F) AAAAAC (F) C(F) C(F)
SEQ ID NO: 56(7):

(sequence wherein modification is introduced into 1
of the common sequence of the clone shown by SEQ ID
GGGU (F)U (F)AGA (M) U (F)AGAGU (F) U (F)AAAAAC(F)C(F)C(F)
SEQ ID NO: 56(8):

(sequence wherein modification is introduced into 1
of the common sequence of theAclone shown by SEQ ID
GGGU (F) U (F)AGAU (F) AG (M) AGU (F) U (F) AAARAAC (F) C(F) C(F)
SEQ ID NO: 56(9):

(sequence wherein modification is introduced into 1
of the common sequence of the clone shown by SEQ ID
GGGU (F) U (F)AGAU (F)AGA (M) GU (F) U (F)RAARAC(F)C(F)C(F)
SEQ ID NO: 56(10):

(sequence wherein modification is introduced into 1
of the common sequence of the clone shown by SEQ ID
GGGU (F)U(F)A (M) GAU (F)AGAGU (F) U (F) ARAAAC (F) C(F) C(F)
SEQ ID NO: 56(11):

(sequence wherein modification is introduced into 1
of the common sequence of the clone shown by SEQ ID
GGGU (F)U (F)AGAU (F)AGAGU (F) U (F)AAA (M) AAC (F) C(F) C(F)
SEQ ID NO: 56(12):

(sequence wherein modification is introduced into 1
of the common sequence of the clone shown by SEQ ID
GGGU (F)U (F)AGAU (F)AGAG (M) U (F) U (F)AAAAAC (F) C(F)C(F)
SEQ ID NO: 56(13):

(sequence wherein modification is introduced into 1
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++ 0.0710.001 72(7) n.d. 0.0550.002 56(43) ++ 0.0350.003 72(8) n.d.
0.0180.001 [0137] Table 7: chymase-binding activity and chymase-inhi bitory
activity (1050). In the binding activity, "++" shows significant binding to
chymase t lodn t8EQCrDOND, ssguaniehof sthe olhmymatshawrednt (S5 IDnN@:" S§hows not

det erm ne v al | é%%%%?i ﬁﬁ%ﬂ [0138] SEQ ID
NGO 58, %GGb Ué%%égé??nggﬁﬁP?%f!yﬁ?@%no S o@ﬁQf tﬁnhlbltory
activity BEch@ toncéntiajton range up to 1 RM/o (IC50>1 RN} In addition,
t he 1050 val ue of ch nost at|n§+£h|ch IS a positive control,

1.tM 0.2 RVEIE1SS) whezsin mo THEAboY et et %Wton&cPQ?&téE’Pds

shown i p Tabkee’ Bafos SEHABH-EhYIBSIEs | A AE tH AWy WEQY TBNHOoAr §s5Uggest ed
/5 to be usable as a chynase i nhibitor. [0140] Sunnar|2|ng t he

resul ts ofSGENdMUdS) AGRY (7) ABBVE) CANE Hpt IihAAFG 0tG (Fe Cdd)a chymase

i nhi bitor g tl%fN%S %rﬁb arly at | east one of the foll ow ng conditions.
iH N BE

20 (1) It ntai ns the 'co n sequence ( X1GAUAGANLN2UAAX2) shown by SEQ I D

NO 21. (sequence wherein the 9th nucleotide U(F) of the clone shown

by SEQ ID NO: 56 is substituted by U)
10 GGGU (F)U(F)AGAUAGAGU (F)U(F)RAAAAAC(F)C(F)C(F)
SEQ ID NO: 56(16):
(sequence wherein the 15th nucleotide U(F) of the clone shown
by SEQ ID NO: 56 is substituted by U)
GGGU (F)U (F)AGAU (F) AGAGU (F) UAAAAAC (F)C(F) C(F)

15 SEQ ID NO: 56(17):

"~ (sequence wherein the terminals of the clone shown by SEQ ID
NO: 56 are modified with PEG and idT)
PEG-GGGU (F) U (F) AGAU (F)AGAGU (F) U (F) AAAAAC (F) C (F) C(F) —1idT
SEQ ID NO: 56(18):

20 (sequence wherein one phosphate group in the common sequence
of the clone shown by SEQ ID NO: 56 is phosphorothicated)
GGGU (F) U (F) sAGAU (F) AGAGU (F) U (F) AAARAC (F) C(F) C(F)

SEQ ID NO: 56(19):
(sequence wherein one phosphate group in the common sequence

25 of the clone shown by SEQ ID NO: 56 is phosphorothiocated)
GGGU (F) U (F)AsGAU (F)AGAGU (F) U(F) AAAAAC (F)C(F) C(F)

[0125]
All nucleic acids of SEQ ID NO: 56(1)-56(19) were
prepared by chemical synthesis. Whether these nucleic acids

30 are bound to chymase was assessed by surface plasmon resonance
method in the same manner as in Example 4. The measurement
results are shown in Table 6.

As a result, nucleic acids other than SEQ ID NO: 56(8),
56(10), 56(13), 56(14) showed a significant chymase-binding
35 activity than SEQ ID NO: 58, which is a negative control.
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(2) Wiile the pyrimdine nucleotide contained in the conmbn sequence nmay be
a native nucleotide, a part of the pyrimdine nucleotide is preferably a
nodi fied nucleotide or DNA. 25 (3) Wile NLN2 nay be any nucleotide, it is
pref er abl yO&ZE1GA, GC UU CU or GI. (4) Wile X1 and X2 may be any

nucl eot i des, th ﬁb%t%m %I ca % s%he08h A 9L &ermre

preferably are oth e the ase palrs sequence in
the stem stamacmanae(:eag in SE@mﬂé\lG 56hien IEbcg vaa),lelsra;irlaesanynnmnl eotide as

|l ong as the, stem styucture is i.nt ai_ned, is_preferably 3 hase
ot 05 or  PERYEr B- ey st Gy A PHFRAEI Bot TSt Bt Hhah 136% 1 and
12th A of NEEQskRPs NO: 55610 bl IBJ)C| g {1dp ishakdt kal kynhaedibi-gd or
partially substituted by DNA (7) Atermnal nodification is introduced. 5

(8) A par&céivatphoshtiadle Hrouke bt viternimidlidotivdestamytijevaried. By
hosph 4 Me
phosphor o, gQEE‘Qon[Q% éﬂeﬁ‘@ lzglges é%@&%ﬁﬁ%ﬁ%%i&gg‘mn;shg t he

activity using angiofensin stfafe
i nhi bi t or §DaNoOk VBBle%56 be) nueé €1 T) aciql(1of) was preseatinedvehibseh, at he

enzynme activity of_ch usi.ng, angi ot ensin | ichis a
native su%b?r ﬁ%/‘@ef %?V%ﬂa s%ﬁgaﬁgg\? t oOPhEﬁ?O?F%W MFREt h

Angi ot enski Ank bl Sog né(@lfi-@ﬁt@yoﬁw@sﬁa N A @hensign 1Eh, 68 %5' ng Wﬂl ch a
peptide f ment His-Leu is released. Since the peptide Hi s-Leu is

f1 uor esceﬁﬁ%ﬂﬂemﬂ%a‘ﬁ?@é@%ﬁﬁ crht ¢rinRa tRchyde SHEX §Df NQor é6ceprd theensity
can be q”i‘ﬂhhk@&bY?'é{c%e& SEQ ID NO: 98 E),Ot als (Y8) ””‘36&53?' ution for

an enzyne reaction’in assay was set to 50 le and éaction was
performed5erilddl wasosh@bufd eravdiaistgpkad<dl.75Fngtbérohyansenhd r econbi nant ,

(oo sct yhedopleS) S8 01084 verd TNt 9,0 30 ogierhy e vt o

expressednbyeyeasteagdd then 2Xematp Weod Sechymase purified from human skin
mast cell. The nucleic acid was seri al IZ%IDdi luted with solution C at a

concentration ofrOmobRy-eIaMig i SEL 2B N Rdleof S6ThRE) ehfm¥essol uti on
(5 pi) ang.tLhg pyciels ﬂ?fﬂié?cl:éjtéfr\:r(ez%o]dl @at‘ﬁ%&eo@ gg@ tapdihhe gixture

was i ncubated at 3/C for 30 On the ot hand, nmvi angi ot ensi n |
( manuf act thedabyiPERT | DS IWIJ]UI'Erom\l@h)e wasuibtepafeﬁlEQnIBom@tl% to

i 20 1 h b Th
D ve ot Rtlal e s S St iom ok 2rf Do seditalt o "

enzynexf eagti apt Theltémad @l&yr@@@@ﬁty:onggntbath@nnﬁélébeldi@@ctl on
solution was 0.2-0.5 nM and the final substrate concentration was 50 RM
After reafPREAIREA3VE Fhf TR SSRGS dd 30 LiCRLdPBaPEEME LR d

sol ution S, Added n _ was
centri fugé§§gtgé§%:?(\é%4%%o rpn%rg})r 10 n‘%&and hel%5536332r\#§822f mfég)y%f) was

used for bhélAextahdudeesersee {owuctimmatealt it inhibitoTgeactivity
above-erLLSOEH SUPBSISAl (0B, Ve AOedA SR SERiEL) Pl e (o1 ack
(manuf act goed7by SI GVA) i n net hanol and
From the above, it was found that at least one nucleotide
of the aptamer shown by SEQ ID NO: 56 may be modified to
increase the stability of the aptamexr. As the modification cof
nucleotide, for example, 2’-amino modification and the like
30 can be mentioned in addition to 2’'-O-methyl modification.
On the other hand, fromvthe results of SEQ ID NO: 56(15),
56(16), it was found that the inhibitory activity decreases by
changing any (9th or 15th) of the nucleotide modified aptamers
(U(F)) contained in the common sequence of the clone shown by

35 SEQ ID NO: 56 to native ribonucleotide (U). In general, the
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/o 0.3M NaOH solution (170 gL) were added to each well, and the m xture was
i ncubated at roomtenperature for 10 mn. Then, 3M HCl solution (25 gL) was

added to ch. t he reaction., The plate was set on a mcropl ate reader
Spectr al\/agrﬁ ln%alir‘llcujfoa{lctoﬁfi EF By B aP&FeageF crél)lcg‘?ﬁis‘? Nt assc fce /5
intensity awisam@asuredratroas, exei Llaksonon@vet engd hyafim3sh neMnakdedt ides

fluorescence wavel ength of 460 nm [0142] Using SEQ I D NO 58 as a
control (né%g?i[\]/ea%ﬁﬁtﬁp &fd tEsy roSR&t PROVIMPEY SR EP KHOWDe)

chynot r ypsidhtd ke S 6hi %ezgo%%hegéﬁuéﬂgéb%E0%@%9@?%51%% GRUAldy 2
simlar treat ment,. and neasurenment were perfor } e Tluorescence
i ntensi toy m#ckeectdeon time 0 min under each condition was used as a bl ank.

The fluorescence,intensity detected b he addi ti t a unt of
sol ution C inst g\dé)cfr.éofvetrhe%ﬁﬁgll i%g 58%1% ?ﬁeg% ﬁrﬂy}%’se&é@yg‘éﬁgcti on
was taken 26(1U00%56113)t,heei(nhi)hi ker Yesst eofé @ACIhd esth SUbstiance Was

cal cul at ed},éji%/ the followng foinula. Inhibitory rate (%9 =[1-{ (fluorescence
i ntensity W tth & &t HishEradve Puringr Baeenceormmd tin dthelcaaomi t h t est

30 subst angejiddddiyressanes ohat eRsihyprYi §8QUip tigst g] P& srhhyorescence
intensity of blank w thout toest substa%nce ] x100 IO?LééJl SDI eferathm’ea
concentiatianiwf nifpenugRiebittide , nedassatytfotdudodon nhf mdadioh wft itdne enzyne

activity ( . \WaS r 'neg_h The, 35.results are shown in Table 8.
[ 0144] [Ta%q%o%ﬁn\@Eag%%ﬁgesl §of~8f\‘/}g%%?r%a??%‘”c se 1050[ gM for
recombi nant chyrmasehSkQolB, NEroh050E M shiDEs nat | 3@ chy e s05@)HgM  for
reconbi narg c@/mise o ees .
6(13), it was found that the inhibitory activity increases by
introduction of phosphorothioate into at least one position as
15 a modification of a phosphate group, in addition to the

modification of a sugar residue.

[0128]
[Table 6]
SEQ ID NO: binding activity ICso [uM]
using Biacore

56 ++ 0.027£0.002
56 (1) ++ 0.026+0.007
56(2) ++ 0.024+0.003
56(3) ++ 0.025+£0.002
56 (4) ++ 0.027£0.005
56(5) ++ 0.029+0.001
56 (6) ++ 0.031+£0.001
56(7) ++ 0.038+0.001
56(8) + >1

56 (9) ++ 0.111+£0.003
56(10) + >1

56(11) ++ 0.028+£0.003
56(12) ++ 0.035+£0.003
56 (13) + >1

56(14) + i >1

56 (15) +4+ 0.061+0.014
56(16) ++ 0.058+0.002
56(17) n.d. 0.058+0.000
56(18) ++ 0.012+0.001
56(19) ++ 0.008+0.001
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0.031 0.003 56(34) 0.162 0.057 13 0.074 0.041 56(35) 0.120 0.039 14 0.063
0.022 56(42) 0.601 0.687 53 0.764 0.446 56(43) 0.591 0.328 54 0.614

10

15

20

25

30

35

[0129]
Table 6: chymase-binding activity and chymase-inhibitory
actiVity (ICs0) . In the binding activity, “++” shows
significant binding to chymase than SEQ ID NO: 58 which is a
negative control, and “+” shows similar binding level as SEQ
ID NO: 58 which is a negative control. “n.d.” shows not
determined. “>1” shows no inhibitory activity in the
concentration range up to 1 puM. ICsp value is a mean value of
two measurements. '
[0130]

SEQ ID NO: 58, which is a negative control, did not show
an inhibitory activity in the concentration range up to 1 uM
(ICs50>1 uM). In addition, the ICsy value of chymostatin, which

is a positive control, was 0.1 puM-0.2 pM.
[0131]

From the above results, among the nucleic acids shown in
Table 6, particularly one showing an ICsq value of 0.1 puM or
below had a strong chymase-inhibitory activity and was
suggested to be usable as a chymase inhibitor.

[0132]
Example 7: alteration of shortened aptamer - 2

The aptamer shown by SEQ ID NO: 56 was altered further
based on the results of Example 6. Altered aptamers subjected
to introduction of 2’-O-methyl group, various terminal
modifications, introduction of phosphorothioate, substitution
of ribonucleotide to DNA and the like, and a combination of
such modifications were synthesized. The sequences are shown
in SEQ ID NO: 56(20)-56(47), 61(1), 69, 69(1), 69(2), 70-74,
74(1), 75-77, 77(1), 77(2), 78-82.

[0133]

The respective nucleotide sequences are shown below.
Unless otherwise specified, the respective sequences recited
below are in the direction of from 5’ to 3’, upper case
letters show RNA and lower case letters show DNA. The

modification at the 2’ -position of ribose is shown in
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0. 397 56(44) 0.643 0.414 55 0.606 0.354 56(45) 0.303 0.377 56 0.508 0.235
56(46) 0.742 0.426 65 0.878 0.274 56(47) 0.542 0.419 56(1) 0.404 0.207

parenthesis, F is a fluorine atom and M is an O-methyl group.
In respective sequence terminals, idT shows modification with
inverted-dT, PEG shows modification with 40 kbDa branched
polyethylene glycol, Cho shows modification with cholesterol

5 and B shows modification with biotin. Peptide 1 shows
conjugation of Phe-Cys at the C-terminal side, Peptide 2 shows
conjugation of Cys—-Phe at the N-terminal side, and each
peptide is conjugated to the 5’ end of the nucleic acid via a
disulfide bond. In the sequences, s shows phosphorothiocation

10 of a phosphate group between the nucleotides.

[0134]

SEQ ID NO: 56(20):

GM)G(M)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAGU (F)U(F)A(M)A(M)RA(M)A
(M) C(F)C(F)C(F)

15 SEQ ID NO: 56(21):
GIM)GM)GM)U(F)U(F)AG(M)AM)U(F)A(M)GAG(M)U(F)U(F)AM)AM)A (M
JAM)AM)C(F)C(F)C(F)

SEQ ID NO: 56(22):
G(M)G(M)G(M)U(F)U(F)sAG(M)A(M)U(F)A(M)GAG(M)U(F)U(F)A(M)A(M)A(

20 M)A(M)A(M)C(F)C(F)C(F)

SEQ ID NO: 56(23):
G(M)G(M)G(M)U(F)U(F)ASG(M)A(M)U(F)A(M)GAG(M)U(F)U(F)A(M)A(M}A(
M)A(M)A(M)C(F)C(F)C(F)

SEQ ID NO: 56(24):

25 1dT-
GM)GM)G(M)U(F)U(F)AGAU (F)AGAGU (F)U (F)AAAA(M)A(M)C(F)C(F)C(F)
-idT
SEQ ID NO: 56(25):
1dT-GGGU (F)U(F)AG(M)A(M)U(F)A (M)GAGU (F) U (F)AAAAAC(F)C(F)C(F) -

30 1idT
SEQ ID NO: 56(26):
idT-

G (M)G(M)G(M)U(F)U(F)AG (M)A (M) U (F)A(M)GAG (M) U (F) U (F)A (M)A (M)A (M
JA(M)A(M)C(F)C(F)C(F)-1idT
35 SEQ ID NO: 56(27):
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56(48) 0.621 0.394 56(17) 0.613 0.456 56(50) 0.325 0.153 56(18) 0.174 0.108
56(51) 0.429 0.310 56(19) 0.130 0.055 69 >1 0.628 56(21) 0.722 0.361 69(1)

PEG-
GIM)GM)GM)U(F)U(E)AGIMAMU(MAMGAGIMU(FMU(FAM)AM)A(M
JAMAM)C(F)C(F)C(F)-idT

SEQ ID NO: 56(28):

5 1dT-
G(M)G(M)G(M)U(F)U(F)AsG (M)A (M) U(F)A (M) GAG (M) U(F)U(F)A (M)A (M)A (
M)A (M)A (M)C(F)C(F)C(F)-idT
SEQ ID NO: 56(29):
idT-

10 GIM)GIM)GM)U(F)U(F)sAsGM)AMU(F)AM)GAG(M)U(FYU(EHYAMA(M)A
(MYAM)A(M)C(F)C(F)C(F)-idT
SEQ ID NO: 56(30):
idT-
GIM)GIMGMU(FU(FMHAGAMU(F)AMM)GAGIM)U(FMU(FMAMAMAMA(

15 MYA(M)C(F)C(F)C(F)-idT
SEQ ID NO: 56(31):
idT-
GIM)GIM)GM)U(F)U(F)AG(M)AU(F)AM)GAGM)U(F)U(MAMAMA (M)A (
M)A(M)C(E)C(F)C(F)—-idT

20 SEQ ID NO: 56(32):
idT-
GIM)GM)G(M)U(F)U(F)AGAU(F)A(M)GAG(M)U(F)U(F)A(M)A(M)A(M)A(M)A
(M)C(F)C(F)C(F)-idT |
SEQ ID NO: 56(33):

25 idT-
G(M)G(M)G(M)U(F)U(F)ASGA(M)U(F)A(M)GAG(M)U(F)U(F)A(M)A(M)A(M)A
{(MYA(M)C(F)C(F)C(F)—idT
SEQ ID NO: 56(34):
1idT-

30 G(M)G(M)G(M)U(F)U(F)AsG(M)AU(F)A (M)GAG(M)U(F)U(F)A(M)A(M)A(M)A
(MAM)C(E)C(F)C(F)-1idT
SEQ ID NO: 56(35):
idT-
GM)G(M)G(M)U(F)U(F)AsGAU(F)A(M)GAG(M)U(F)U(F)A(M)A(M)A (M)A (M)

35 AM)C(F)C(F)C(F)-idT
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0.480 0.125 56(22) 0.563 0.237 69(2) 0.752 0.289 56(23) 0.360 0.119 70
0.478 0.239 56(26) 0.743 0.326 71 0.341 0.161 56(27) >1 0.724 72 0.120

10

15

20

25

30

35

SEQ ID NO: 56(36):

idT-
G(M)G(M)G(M)U(F)U(F)AGSAU(F)A(M)GAG(M)U(F)U(F)A(M)A(M)A(M)A(M)
AM)C(F)C(F)C(F)~-idT

SEQ ID NO: 56(37):

idT-
GM)GM)G(M)U(F)U(F)ASGSAU(F)AM)GAGM)U(FU(FYAM)A(M)A(M)A (M
JAM)C(F)C(F)C{F)-idT

SEQ ID NO: 56(38):

idT-
GM)G(M)G(M)U(F)U(F)sAsGAU(F)AM)GAG(M)U(F)U(F)AM)A (M)A (M)A (M
JAM)C(F)C(F)C(F)~-1idT |
SEQ ID NO: 56(39):

PEG-

GG(M)GM)U(F)U(F)AGIM)AMU(FYAM)GAG (M)U(F)U(F)A(M)A(M)A(M)A(
M)A(M)C(F)C(F)C(F)—-idT

SEQ ID NO: 56(40):

idT-
GGM)GM)U(F)U(F)AGIM)AM)U(E)AM)GAGM)U(F)U(F)AMAM)A(M)A(
M)A(M)C(F)C(F)C(F)~1dT

SEQ ID NO: 56(41):

idT-
GGM)GM)U(F)U(F)AsG(M)A(M)U(F)A(M)GAG(M)U(F)U(F)A(M)A(M)A(M)A
(M)AM)C(F)C(F)C(F)—-idT

SEQ ID NO: 56(42):

Cho-
GIM)GM)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAG (M)U(F)U(F)A(M)A (M)A (M
)A (M)A (M) C (F)C(F)C (F) -idT |

SEQ ID NO: 56(43):

Peptide 1-
GIM)GM)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAG(M)U(F)U(F)AM)A(M)A (M
JAMM)A(M)C(E)C(F)C(F)-idT

SEQ ID NO: 56(44):

Peptide 2-
GIMGMGMU(F)U(F)AG(M)AM)U(F)A(M)GAG(M)U(F)U(F)AM)A(M)A(M
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0.065 56(28) 0.410 0.137 72(1) 0.103 0.036 56(29) 0.366 0.080 72(2) 0.076
0.037 56(30) 0.521 0.210 72(5) 0.377 0.201 56(31) 0.266 0.089 72(6) 0.573
0.370 JA(M)A(M)C(F)C(F)C(F)-idT
SEQ ID NO: 56(45):
idT-
G(M)G(M)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAG(M)U(F)U(F)A (M)A (M)A (M
5 YA(M)A(M)C(F)C(F)C(F)-PEG
SEQ ID NO: 56(46):
B-idT-
G(M)G(M)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAG (M)U(F)U(F)A (M)A (M)A (M
YA (M)A (M)C(F)C(F)C(F)-idT
10 SEQ ID NO: 56(47):
idT-
G(M)G(M)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAG (M)U(F)U(F)A (M)A (M)A (M
JA (M)A (M)C(F)C(F)C(F)-idT-B
SEQ ID NO: 56(48):
15 idT-
G(M)G(M)G(M)U(F)U(F)AG (M)A (M) U (F)A(M)GAG (M)U (F)U (F)A (M)A (M)A (M
YA (M)A (M) cce—-1idT
SEQ ID NO: 56(49):
idT-
20 G(M)G(M)G(M)U(F)U(F)aG (M)AU(F)A(M)GAG(M)U(F)U(F)A(M)A (M)A (M)A
M)A (M)C(F)C(F)C(F)-idT
SEQ ID NO: 56(50):
idT-
G(M)G(M)G(M)U(F)U(F)AG(M)aU (F)A(M)GAG(M)U (F)U (F)A (M)A (M)A (M)A
25 M)A(M)C(F)C(F)C(F)-idT
SEQ ID NO: 56(51):
B-idT-
G(M)G(M)G(M)U(F)U(F)AG(M)aU (F)A(M)GAG(M)U(F)U(F)A(M)A (M)A (M)A
M)A (M) C(F)C(F)C(F)-idT
30 SEQ ID NO: 56(52):
idT-
G(M)G(M)G(M)U(F)U(F)RAgaU (F)A (M)GAG (M)U(F)U(F)A (M)A (M)A(M)A(M)A
(M)C(F)C(F)C(F)-idT
SEQ ID NO: 61(1):
35 G(M)G{M)G(M)U(F)U(F)AG(M)A(M)U(F)A(M)GAU (F)U(F)U(F)A (M)A (M)A (M
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56(32) 0.185 0.078 72(7) 0.312 0.158 56(33) 0.291 0.085 72(8) 0.097 0.043

[ 0145] Table 8: chymase inhibitory activity (1050) using angiotensin | 5
as substr is the v | ue of one neasurenent. [0146] SEQ I D
NO 58 us g@AgaggdgﬁF&E e ﬁ}rol did not show an inhibitory activity
(1050>1 g@tQ ThexnbQ5@oval ues of chynostatin, a positive control, were
0.35-0.5 gM (Native), 0.45-0.6 gM 10 (Reconbinant). The activity of

PEG conj ugdfed aptanmer is relatively Iom1as conpared to aptaner not bound

wi th PEG 'r qﬂgg f -PEG
(ol ecul ar &2§6H§A§g2§QQ4§ %8@§@ n @Bﬁgﬁﬁggﬁi53&3§?G§?§§63&P(§

1ﬁ 000)5k$ﬂﬂMﬁARBGA¢MmAmgaA(mn??Bu®emwy namﬁmgs in VI¥O 1?f g

phar macoki S vivo effect is expected even i ef ficacy decreases
somewhat S%%VI& §O é%Z% Fromt he above results, any nucleic acid
cont ai ned jigr-Tabl e 8 IS expected as a drug for the prophyIaX|s and/or 5
treatnent of various diseases involving angiotensin, since it shows a

strong ch@ﬁﬁ%é‘MﬁﬁiMDE&MyGéMiGUMX@ Ve Mh%hbﬁﬁgﬁbﬂeﬁéﬁdMlGAé Mabli(FeU (

substrat eg)hgvy0e) Al R1AS) A F)C (F)C (F)-idT
10 SEQ ID NO: 69(2):
1dT-

AMAMAMGMGMGMU(F)U(F)AGM)A(M)U(F)A(M)GAG(M)U(F)U(F
JAMM)AM)A(MYA(M)A(M)C(F)C(F)C(F)—-1idT
SEQ ID NO: 70:
15 1idT-
GIM)G(M)GM) ttAG(M)AM)U(F)AM)GAG(M)U(E)U(EY)AM)AM)A(M)A(M) A
(M) C (F)C (F)C(F)-idT
SEQ ID NO: 71:
idT-~
20 GIM)GIM)GIM)U(F)U(F)AGM)AM)U(E)AM)GAG(M)tU(F)AMA(MYA (M)A (
M)A(M)C(F)C(F)C(F)-idT
SEQ ID NO: 72:
idT-
G(M)G(M)G(M)ttAG(M)A(M)U(f)A(M)GAG(M)tU(F)A(M)A(M)A(M)A(M)A(M)
25 ccc-idT

SEQ ID NO: 72(1):

idT-
G(M)G(M)G (M) ttAG(M)aU(F)A(M)GAG(M)tU(F)AM)A(M)A (M)A (M)A (M) ccc
-idT
30 SEQ ID NO: 72(2):
idT- '

G(M)G(M)G(M)ttAsG(M)aU(F)A(M)GAG(M)tU(F)A(M)A(M)A(M)A(M)A(M)cc
c-idT
SEQ ID NO: 72(3):

35 1idT-
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Exanpl e 9: Measurenent of LTBP-1 degradation inhibitory 10 activity using
normal human |ung fi brobl ast (hbtnal Human Lung Fibroblast NHLF)

Chynase is eply involved | he actlvatlon of TGF is one of the
“mvor ¢ ant G0 ceREHEE Tl £rbbF oA I ST Saal & A Rae ™ & b (Bl Geess o
TGF-p actinMagri on, chynmase is degrades LTBP-1 to |liberate Iatent TGF- 13,
which is present as a latent foimin an extracellular matrix, and is

i nvol ved iSEQX B® Neact¥of) tonverting | atent TGF-13 to active TOF-13. Wet her
t he HUC|6I§gaCId of the present invention has an inhibitory activity

agai nst LTBP- 1 degradati on by chymase was assessed by 20 the nethod shown
bel ow. s G(M)GQMyGPMeseA®ad) AU C) A 01)(GReenf) act (U ed (by ACETANEXABMDPcce
Science) were rapidly thawed in a water bath at 37C and suspended in a
medi um ( 10%°EBS/ F-12). After centrifugation (1200 rpm 5 nin), the v
super nat agtzonap [eroygdsand the cells 25 were re-suspended in the nmedi um
The medi um was added to a total amount of 10 nlL, and the m xture was
transferrédTro a petri dish for cell culture and the ceIIs were cul tured at

and._upon aairibaee crRaMEgfrl QA oD T e a i SRt UL SRRSO

(0. 2% BoAFEAT2) . Two days after medi um exchange, the culture super nat ant
was colle d, _dj.spe and cryopreserved at -30C The NHLF
culture s%é@ ﬁgtgﬁp ?ZggbL) t hawed when in use was dispensed to a tube, a
nucl ei c ag@d sol ution obtained by 35 diluting with solution Cto 50 gM was
added by L. As a ositive control, chynostatin was diluted with
solutlon @ &hﬁ(gﬂ@éﬁ hA@H%-%Q%EJHﬁHh@f(ﬂﬁbNatﬁéééﬁlMéAthﬁﬁéM)AéM}ch
solution C;was used and added in the same nmanner. Then, chymase diluted
with solution E (solution 0+0.1% BSA, 0.0596sodiun1azide) to s 100 ng/ m
was addedSE@ 3D1KO: Theé7ftnal concentration of chymase in the reaction

sol ution MBS, _ 10 ng/mL (0.33 nM, and the final nucleic acid concentration
was 5 W a control, a tube free of chymase was prepared. After

pi petti ngc (SIroRMes (MEEEat Nerdat e at) GEGM)eiu () farm) angh) i (xed ( mAfomﬁ@cc

equi val ent 10 anount of electrophore5|s LyS|s uffer to ternlnate t he
reacti on. “FRén, LTBP—1 in the sanple was detected by Western blotting shown
bel ow. sEo ApSRBP! ¢, ppfained by mixing with a lysis buffer was boiled for
3 mn, 10 "PL of the sanple was el ectrophoresed by 15 applying the sanple
to 5-208 &erigllam de gel. After conpletion of the migration, the m xture was

transferr e f ked with
o6 siki m e Cs) Rl FAE Rty B by ol 3G sh o M BB (AR Pt er
was reacteddw th an anti-LTBP-1 nonocl onal antibody 20 diluted with 2% BSA,
PBS and 0.05% sodium azide to 2 pg/nL at roomtenperature overnight. The
filter wadOhdshed 3 times, and incubated with a secondary antibody sol ution
(HRP-1 abel ed anii 1 £ ' Ve I 1 f, ol h Q- BSAY PBS)
at room tenperature %reégﬁér?mﬁg&? ﬁ]‘ﬁtaerllﬁwa%g) ngﬁ%g%f’?. ébez g%%‘ﬁﬁ%’

det ect el wPt(h) a 6&é&1ca70+ﬁ&ihé&ﬁhnééZ@Dbs&n&t@repared Eyecpemseame or
absence of an i_nhi bi acti.vit ach test substance was detei m ned
based on CHECHRRSF 1y EIRF Rk SroiFap. 1ERARGE o Rlur ars WS GHSE | The

anal ysi s was depessédabedshnrddy asl 4 idependenanexpecitieat sn The band of a
30 well without addition of chymase was taken as a positive control (+)

the band BRUPRE A&l {1 oFxaMRlhehat Ve E6RTAEF MBS BARER &8 Tkt il and
th b
€ presence orpa §ef'§§u?$ o%%rm%%né&% %c?%ifs' v F;%lﬁplﬁgcgnhsﬁénﬁ&!@é ance

was visual ly detei mned of test su ance.
35 Thesanabyseicrasidiss wyrasigrintlxatitliyndpoane showhymasEi ghaB, thand t he
detenlnatlon Eesults of fhe inhibitory activity are
negative control.
The chymase inhibitory activity was measured in the same
manner as in Example 3. The ICsq values are shown in Table 7.
As a result, all nucleic acids shown in Table 7 exhibited a

350 strong inhibitory activity.
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shown in

activity

13, 25

10

15

Table 9. [0149] [Table 9] SEQID NO lane No.in Fig.8 , inhibitory
56 4,10,16,24 56(1) 2 + 56(17) 12 + 56(19) 14 56(23) 15 + 56(26)

From the results of SEQ ID NO: 56(27) and 56(45), it was
shown that a terminal modification such as PEG may be
end and the 3’

From the results of SEQ ID NO: 56(43),

end.

56(44),

introduced at any of the 57
56 (46) and
56(47), moreover, it was found that the terminal modification
may be peptide, amino acid or a compound such as biotin and
the like, besides idT and PEG shown in Example 6.

ID NO: 56(26) and 69(2), 56(27)

it was found that

From the results of SEQ
and 69, and 56(28) and 69(1), moreover,
terminal modification such as idT and PEG via a polynucleotide
chain does not influence the inhibitory activity. As such
spacer, any polynucleotide chain and, for example, an alkyl
type spacer may be used.

It was also found that the inhibitory activity increases

by substituting a part of F-form to a DNA-form.

[0136]
[Table 7]
SEQ ID | binding ICso [puM] SEQ ID |binding | ICsq [uM]
NO: activity NO: - activity

using using

Biacore Biacore
56(20) | ++ 0.10220.009 |56 (44) | ++ 0.04240.007
56(21) | ++ 0.045+0.006| 56(45) | n.d. 0.059%£0.006
56(22) | ++ 0.05220.002 | 56(46) | ++ 0.04940.002
56(23) | ++ 0.032+0.003 {56(47) | ++ 0.037+0.006
56(24) | ++ 0.038+0.003 | 56(48) | ++ 0.036%0.003
56(25) | ++ 0.070+£0.009}56(49) | ++ 0.069%0.000
56(26) | ++ 0.054+0.002 | 56 (50) | ++ 0.027£0.002
56(27) |n.d. 0.084%£0.006 | 56 (51) | ++ 0.029+0.003
56(28) | ++ 0.044£0.002 | 56(52) | ++ 0.05240.001
56(29) | ++ 0.036+x0.003 ) 61 (1) ++ 0.078%0.004
56 (30) | ++ 0.034+0.003 | 69 n.d. 0.091%0.019
56(31) | ++ 0.023+0.001|69(1) ++ 0.04440.002
56(32) | ++ 0.017+£0.0001] 69(2) ++ 0.048%0.002
56 (33) | ++ 0.035x0.002|70 ++ 0.027£0.004
56(34) | ++ 0.031x0.006 |71 ++ 0.028%£0.005
56 (35) | ++ 0.024+0.005]72 ++ 0.02040.002
56(36) | ++ 0.097+£0.017|72(1) ++ 0.0134+0.003
56(37) | ++ 0.046x0.007 | 72(2) ++ 0.01440.002
56(38) | ++ 0.019+0.005|72(3) ++ 0.050£0.004
56(39) |n.d. 0.086x0.018 | 72(4) ++ 0.065+0.002
56(40) | ++ 0.051+£0.001 | 72(5) ++ 0.027+0.002
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56(27) 11 + 56(28) 17 + 56(29) 19 + 58 3,27 - 69(1) 18 + 72(1) 26 + Others
| ane No.in Fig.8 inhibitory activity marker 1,8,9, 23, 31

10

15

20

25

30

56 (41) | ++ 0.053%£0.013 | 72 (6) ++ 0.041%£0.002
56 (42) | ++ 0.071£0.001 | 72(7) n.d. 0.055%+0.002
56(43) | ++ 0.035+0.003 | 72(8) n.d. 0.018+0.001
[0137] '

Table 7: chymase-binding activity and chymase-inhibitory
activity (ICsp). In the binding activity, “++” shows
significant binding to chymase than SEQ ID NO: 58 which is a
negative control. ™“n.d.” shows not determined. ICsy value is a
mean value of two measurements.
[0138]

SEQ ID NO: 58, which is a negative control, did not show
an inhibitory activity in the concentration range up to 1 uM
(ICs0>1 pM). 1In addition, the ICsy value of chymostatin, which

is a positive control, was 0.1 puM-0.2 pM.
[0139]

From the above results, all nucleic acids shown in Table
7 had a strong chymase-inhibitory activity and are suggested
to be usable as a chymase inhibitor.

[0140]

Summarizing the results of Examples 1 to 7 above, an
aptamer effective as a chymase inhibitor satisfies
particularly at least one of the following conditions.

(1) It contains the common sequence (X;GAUAGAN;N,UAAX,) shown by
SEQ ID NO: 21.

(2) While the pyrimidine nucleotide contained in the common
sequence may be a native nucleotide, a part of the pyrimidine
nucleotide is preferably a modified nucleotide or DNA.

(3) While NiN, ﬁay be any nucleotide,.it is preferably GU, GA,
GC, UU, CU or GT.

(4) While X; and X; may be any nucleotides, they are preferably,
whether identical or not, A or G, more preferably are both A
or both G.

(5) While the base pairs sequence in the stem structure (e.g.,
SEQ ID NO: 56 in Fig. 6) may be any nucleotide as long as the
stem structure is maintained, its length is preferably 3 base

pairs or longer.
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Chynostatin 5, 20,28 + negative control 6,21,29 - control (w thout addition
of chymase) 7,22,30 + 5 [0150] Table 9: The presence or absence of

hi b t LTBP-1, d da R ows detection of a band
W th the Sdie TRGEE SPTaEnErts G5 BRCITSPASBalRHH i e tWoRt POF. 1288 fo -

shows abserfcesyf 1detect Bem oéabﬁa&élés@@ﬁd@81§@&Ftl%iltyh%dqffl%ﬁe&egatIVe
control. [0151] SEQ IDNO 58 did not show an I nhibitory activity

(-). Chymbsatiadlvaspbsiitveedonyr B2 showed an i nhibitory. activity Is (+).
Al aptanmers ot hertihan §g&5f£%§£§o§t i?@&ﬁ%béyééénjnta'”ed in Table 9,

showed an inhibitory activity agains egradati on _ From t he
above résdﬁDsA-pﬁrmagffauonsphateh@r@upzh&ﬁw&ﬁntduthqtmﬂ@é mayebki on
inhibits ?L%P ada% ﬁn by chymase. 20 Therefore, it was shown that the
apt amer ¢ ﬁS? PHe prophyl axis and/or treatment of various

di seases WWQQHQ|ng activation of TGF-13, such as fibrosis. [Industrial

ApplIcablE&%%LILO%§2Leasurement of chymase inhibitory activity using
angiotensin I as substrate

10 For further assessment of the inhibitory activity of thé
nucleic acid of the present invention, the enzyme activity of
chymase was measured using angiotensin I, which is a native
substrate for chymase, according to the following method.
Angiotensin I is converted by chymase to angiotensin II,

15 during which a peptide fragment His-Leu is released. Since the
peptide His-Leu is fluorescently derivatized by o-
phthalaldehyde, its fluorescence intensity can be
quantitatively measured.

The total volume of solution for an enzyme reaction in

20 the assay was set to 50 pL, and the reaction was performed in
solution C buffer. First, 0.3-0.75 ng of chymase (recombinant,
(manufactured by SIGMA) or native (manufactured by
Calbiochem)) was diluted with solution C to give 5 uL thereof.
Here, the recombinant is chymase expressed by yeast, and the

25 native is chymase purified from human skin mast cell. The
nucleic acid was serially diluted with solution C at a
concentration of 0.0027-2 pM to give 25 pL thereof. The
chymase solution (5 pL) and the nucleic acid solution (25 pL)
were mixed, and the mixture was incubated at 37°C for 5 ﬁin.

30 On the other hand, 125 mM angiotensin I (manufactured by
PEPTIDE INSTITUTE, INC.) was prepared in solution C to give 20
pL thereof, which was incubated at 37°C for 5 min. The
angiotensin I solution was added to a mixture of chymase and
nucleic acid to start an enzyme reaction. The final chymase

35 concentration of the reaction solution was 0.2-0.5 nM, and the
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The aptaner and the conplex of the present invention can be useful as

phar maceuti cal s, diagnostic agents or reagents for di seases such as

cardi ovascul ar. di seases, fibrosis and the like. The aptaner and the -conpl ex
of the prds@fl iSWehtRsR €aRCENEE2bECTsERTI OF 0+ h8ThaKi FRegtion and

concentratyea ofr/ QOCIIE!i’HT‘ﬁsfceﬁéoc‘!Féd 3 Q@l%tl'og%a%@@lguéeiaféSi‘&tP@nOf

chymase. [0153] is application is based on Japanese patent
appl i cati of23NplL)20@$- 240685F0candendle CTontesrst igfn whifbk ahelénobxporat ed

hereinto b referen CLAI a at .binds .tpo chymase to
i nhi bi t av%ﬁyﬁﬁggréct P gt %?: %H%ﬁgbfp E%ﬁbégrﬁﬁﬁg FBdcgg?n1l
conpri skngupdiuchenti de0SpUUERss epd esent e e 6 GAUACANENAUAAX2 (SEQ I D

NO 21; each of X1 and X2, whether identical or not, is A or G and each of
NL and N2 ‘R@WEHER F&E8RELeRF or not, is AL G C, U or T) 10 3. The

aptamer accor di Aget %b%kr@'—ﬂégtﬂﬁﬂgaeéaﬁ?]@gﬂ\gtéﬁ‘t G %ﬂﬁ Has ngﬁSTEBr as

4. The aptaner according to claim?2 erein X1 and A or both
G 5. Theredgt @eteadbdrdkngmeputhaturdd ovy Lositmerlei @ atollugdsn dAé pf.)t he

pyr i m df nenual ot des\baschean wRdLiLed-orditerety0 0 AThe ARATRE

according to clai conpri |ng any one o sequences

(bl) andg(]go) DeNewH sca)tabnapl A0EfiL L owerd SAdifed tfw@agﬁht lw@&lszaﬁhaﬂﬁﬁﬁ

sel ecte ron1anDn 38-57, 59-65 69-72 (WMth the
provi si on EREHENY &rég%PE%QKGb%ttﬁ?ﬂWTﬁﬁmp%ﬁ?R%ﬁe3ﬂnéa{hﬁgp‘COFB?PSI#% a
nucl eot i de;csequanesopel(@ Fﬂ ) fhom 29809 %Q;dé%&pufé 34act8onl, PRs65 and

69-72 (with the prOV|S|on hat the uracil nay be thym ne), mhereln l1tob
nucleotldé&aé@ew§§b§?ﬁt8ﬂeé myerepbate | rRade R SRACHIEEI Bnd (¢) a

Sequence SATeeted T om BNone EEATD Ry st S iRk Co%02 (v th
t he prayi sindrenshaty was measuredagtb@ntéwwntmﬁlon warze TEmeytap o Saamor di ng

to claim®6, mherﬁ | east one 5 %Pq%ﬂgcleotldes contained in the
apt aner h&S%éek HS& 88C8rwa§?%%?% bt aner according to claim 1,

conpri si ngoamayjone of the nucl eoti de sequences (a'), (b') and (c') below 5
(a') a nucl eotide sequence selected from anon SEQ ID NO 56(1)-56(7),

56(9), 56(11), B6ERY) SEQeIRSNO56PE23S FHigantr (1)99569("2@) commgo( apd72( 8)

(with the prow th e; r C y A nycl eoti de
sequence é%?@%FEEQEPon?Eﬁgﬁ kﬁoﬁ%éc$§?é{%%%§%§x%ﬁﬁ% §§?§)% 56(11),
56(12) 20565 pa56( 52)1;b6ﬂ;(>1) pﬁgi.ﬂ:)ve 686129 roland & A(il)i-1A2( 8)relwmehtt hed
provi sion_that the wherei n nuc|l eotj des are

substltutgﬁas&éﬁgﬁggr%eﬁgep?%ﬁoﬁ?e%ddgﬁg)JREQﬁ?Sfegcﬁu&P GEFUEY sRfuence

havi ng an redemtihy t0fhe70%0h IBAE€r each condition was used as a blank.
The fluorescence intensity detected by the addition of the
same amount of solution C instead of the nucleic acid in the
25 chymase enzyme reaction was taken as 100%, and the inhibitory
rate of each test substance was calculated by the following
formula.
Inhibitory rate (%)=[1-{(fluorescence intensity with test
substance - fluorescence intensity of blank with test
30 substance)/(fluorescence intensity without test substance -
fluorescence intensity of blank without test substance)}]x100
[0143]
The concentration of the inhibitor necessary for 50%
inhibition of the enzyme activity (ICsg) was determined. The

35 results are shown in Table 8.
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15 to a nucl eoti de sequence selected fromanong SEQ ID NO 56(1)- 56(7),
56(9), 56(11), 56(12), 56(15)-56(52), 61(1), 69(1), 69(2), and 72(1)-72(8)
(with the provision that the uracil nmay be thymine). 20 9. The aptaner
accor di ng [0d4dllai m 1, wherein each of the hydroxy groups at the

2r-positi
whet her i
fromthe

met hoxy graoap. 10ordhe apt anfesr accor di ngNboe cl ai fox, wher eifereach of the
hydroxy groups at| ddweiv - pojitddvibiefantespect i ve| patine nu¢leebidesant
contained in the @{ﬁﬁg’é’el \M‘egﬂwagedenti cal or nothyalsery | keyaebst it ut ed

RS9k %?specti ve pyrimdine nucleotides contained in the aptaner,
Pica or _not y be substituted by an atomor a group selected

QBRI 2 drkTsst [mg] of| ECshyHtlgen a66@ IR { KGor imélal 8RsaridMd 25

by an at or—a gt et ect Mt e gr onS,| Mg Ol aa sRY,dr 0gen
atom a f'r_A'"ri Ae %%ﬂ%?nd & ?‘t Ej"g(:_y gt-ot 32%%%491_ E'j‘\%‘%urmi ‘:%'gg.zp. i-stngi t he
apt amer actording to-ai PP (280160348 % undeadal

subst ance. 14 12 |TheD @bl ed] Bt ding t b 581(ARM 1 .- SRRer ei n0-88 7 unct i onal

substance 53 an affit4y subtaiffe, a subStddde {&rSPabel ind.-328 enzyne| a

drug deli

veiy vehicl& or a drugomd 13, Abphddnaceutidsal colprdildi ng the

aptaner aceording ¢ os@hy ong ©f3xd aims 1)@ (18) o0t ot.ke3conpl ex 3ggcordi ng|to

claim11

used to pﬂ'g:gcllt 'S

di agnost i
to 10 or

det ect i on|_pf 6b& dodlHi , g _ :
10 or the|l tomBex Gckdt di ng |t® &I m 11 ¢56121)200.829 A sold-dlPhase

carrier f
one of cl

OF ¢ 1270y 1gyg The pharmreuti cal szqaeh di ig 749 claim k3¢ WhiCh 1 s
a qu%tﬁydbbuid 5%R1g§5500%45ibr05b5419 I5—A
NGl tha Aant ANy S~y A S8 T S an f H

5 (Eorl @ 0% cor dilefy 49 ol aim 19 00E8), (262115 7 A0
ng tiHe 4ft aner ace&r@lng p03§§y aneé %flod ains 1(to

056 chyyase. 3w i ficato covxonpri siw® the aptlaner acgdr.di2gg to any
a5lms211) tlop It or the gongl ex accorsdi(ng tooclaiom 11 |@r. 122. 25 18] A

met hod of gereeyT n@_ﬁ@yrmse, COPITSING UgNG)TNe (APE3NEr agColsd Ng T0 any
ST 05 P T ORE AR5 DTR3NS e

any one of 5826hs Q- 14310 or| L4 eonpl ex| ddcordihd -td el ai 16y 12~ |

SEQUENCE

Apt amer agabnads) chynds@ and |Useliher eof <T7203)091%55503150> | JRAFFO- 14058%

10

15

L5 &T2NG |<110> Ri boni@- 14fk. O sukd 2Phar maded20cal ¢H-08%d. <120>

1 56(29) | 0.366 0.080 72 (2) 0.076 0.037
56 (30) | 0.521 0.210 72(5) 0.377 0.201
56(31) | 0.266 0.089 72 (6) 0.573 0.370
56(32) | 0.185 0.078 72 (7) 0.312 0.158
56(33) | 0.291 0.085 72(8) 0.097 0.043
[0145]

Table 8: chymase inhibitory activity (ICsp) using angiotensin I
as substrate. ICs; is the value of one measurement.
[0146]

SEQ ID NO: 58 used as a negative control did not show an
inhibitory activity (ICse>1 puM). The ICso values of chymostatin,
a positive control, were 0.35-0.5 pM. (Native), 0.45-0.6 pM
(Recombinant). The activity of PEG-conjugated aptamer is
relatively low as compared to aptamer not bound with PEG. This
is a general phenomenon caused by the larger size of PEG
(molecular weight about 40,000) than aptamer (molecular weight
about 10,000). Since PEG-conjugation markedly improves in vivo

pharmacokinetics, an in vivo effect is expected even if
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<151> 2009-06-11 <160> 72 <170> Patentln version 3.3 <210> 1 <211> 70 <212>
DNA <213> Artificial <220> <223> DNA tenpl ate for producing aptaner to
chymase <220> <221> misc_feature <222> (18).. (57) <223>nis a, ¢, g, or t
<400> 1 g6&4E§6YcIPEERREGRNPORRIINAhY HHfnnNNNN Nnnnnnnnnnn  nnnnnnngaa60
ttcctaccgtpQ49410> 2 <211> 33 <212> DNA <213> Artificial <220> <223> primer
for prodUC|ng aptaner to chymase <400> 2 taatacgact caotataggg acggtaggaa
ttc33 <210> 3 From the above results, any nucleic acid contained in

Table 8 is expected as a drug for the prophylaxis and/or

5 treatment of various diseases involving angiotensin, since it
shows a strong chymase inhibitory activity even when
angiotensin I, a native substrate, is used.
[0148]
Example 9: Measurement of LTBP-1 degradation inhibitory

10 activity using normal human lung fibroblast (Normal Human Lung
Fibroblast: NHLF)

Chymase is deeply involved in the activation of TGF-j,
which is one of the important factors causing fibrosis. It is
suggested that, in the process of TGF-f activation, chymase

15 degrades LTBP-1 to liberate latent TGF-B, which is present as a
latent form in an extracellular matrix, and is involved in the
reaction converting latent TGF-B to active TGF-B. Whether the
nucleic acid bf the present invention has an inhibitory
activity against LTBP-1 degradation by chymase was assessed by

20 the method shown below.

Cryopreserved NHLF cells (manufactured by Cambrex Bio
Science) were rapidly thawed in a water bath at 37°C and
suspended in a medium (10% FBS/F-12). After centrifugation
(1200 rpm, 5 min), the supernatant was removed and the cells

25 were re-suspended in the medium. The medium was added to a
total amount of 10 mL, and the mixture was transferred to a
petri dish for cell culture and the cells were cultured at 37°C,
5% COz. The cell form and growth state were observed with a
microscope and, upon confluence, the medium was exchanged with

30 a serum-free medium (0.2% BSA/F-12). Two days after medium
exchange, the culture supernatant was collected, dispensed and
cryopreserved at -30°C.

The NHLF culture supernatant (40 pL) thawed when in use

was dispensed to a tube, a nucleic acid solution obtained by

35 diluting with solution C to 50 puM was added by 5 pL. As a
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<211> 17 <212> DNA <213> Artificial <220> <223> priner for producing
aptaner to chymase <400> 3 gcggccgctc ttotatgl7 <210> 4 <211> 73 <212> RNA
<213> Artificial <220> <223> Aptaner to chymase <400> 4 gggacgguag
gaauucguc@O&&G&USCaeataalgag%.‘éfa%s@%faﬂgémélé&é&&a@éa%@ogaé@aao@genégc73
<210> 5 <2hlrq72n<2he>s BN madder A Wd 1.Chalat290> 582331 APLATRT s & Dy Cipyrase

<400> 5 gggacgguag gaauucccao uugucuuuga ggcaagaaau uguauuccga agaagcauag60
C was used and added in the same manner. Then, chymase diluted

with solution E (solution C+0.1% BSA, 0.05% sodium azide) to
| 5 100 ng/mL was added by 5 pL. The final concentration of
- chymase in the reaction solution was 10 ng/mL (0.33 nM), and
the final nucleic acid concentration was 5 puM. As a control, a
tube free of chymase was prepared. After pipetting, samples
were incubated at 37°C for 1 hr, and mixed with an equivalent
10 amount of electrophoresis Lysis buffer to terminate the
reaction. Then, LTBP-1 in the sample was detected by Western
blotting shown below.

A sample obtained by mixing with a lysis buffer was
boiled for 3 min, 10 pL of the sample was electrophoresed by

15 applying the sample to 5-20% acrylamide gel. After completion
of the migration, the mixture was transferred onto a
nitrocellulose filter, and the filter was blocked with 5% skim
milk, 50 mM Tris-HCl (pH 8.0) and 0.05% sodium azide. The
filter was reacted with an anti-LTBP-1 monoclonal antibody

20 diluted with 2% BSA, PBS and 0.05% sodium azide to 2 pg/mL at
room temperature overnight. The filter was washed 3 times, and
incubated with a secondary antibody solution (HRP-labeled
anti-mouse IgG antibody diluted 10000-fold with 0.1% BSA/PBS)-
at room temperature for 2 hr. The filter was washed 5 times,

25 and detected with a chemical luminescence substrate.

The presence or absence of an inhibitory activity of each
test substance was determined based on the density and
position of LTBP-1 band (molecular weight). The analysis was
demonstrated in three independent experiments. The band of a

30 well without addition of chymase was taken as a positive
control {(+), the band of the well of the negative control was
taken as hegative (=), and the presence or absence of an
inhibitory activity of each test substance was visually
determined from the band of the well of each test substance.

35 The analysis results by Western blotting are shown in Fig. 8,
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aagagoggcc go72 <210> 6 <211> 73 <212> RNA <213> Artifici al

<220> <223>

Apt aner to chymase <400> 6 gggacgguag gaauucuacg gucuguguga aauugaaaca

cacaaagaac aauagacaua60 gaagagcggc ego73 <210> 7 <211> 73 <212> RNA <213>
Artificialene22hs dovsrmapahier Fosthyiddle

0P PgdGEYgGGagvaaREuBERCCU

uuccaauuguyrgaaagaaggs cagaaagaaa ugacaucaua60 gaagagcggc cgc73 <210> 8
<211> 73 <212> RNA <213> Artificial <220> <223> Aptaner to chynmase

10

15

20

[0149]
[Table 9]

. « N o

SEQ ID NO: lane No. in Fig. g |‘phibitory
activity

56 4, 10, 16, 24 +

56 (1) 2 +

56(17) ' 12 +

56(19) 14 +

56(23) 15 +

56(26) 13, 25 +

56(27) 11 +

56(28) 17 +

56(29) 19 +

o8 3, 27 -

69 (1) 18 +

72 (1) 26 +

Others lane No. in Fig. 8 1nh%b%tory
activity

marker ' 1, 8, 9, 23, 31

Chymostatin 5, 20, 28 +

negative control 6, 21, 29 -

control (without

addition of chymase) T 22, 30 i

[0150]

Table 9: The presence or absence of inhibitory activity on
LTBP-1 degradation. ™“+” shows detection of a band with the
same level of density as an LTBP-1 band in the control, and
“-” shows absence of detection of LTBP-1 band as clear as that
of the negative control.

[0151]

SEQ ID NO: 58 did not show an inhibitory activity (-).
Chymostatin, a positive control, showed an inhibitory activity
(+). All aptamers other than SEQ ID NO: 58, which are
contained in Table 9, showed an inhibitory activity against
LTBP-1 degradation.

From the above results, it was found that the aptamer of
the present invention inhibits LTBP-1 degradation by chymase.
Therefore, it was shown that the aptamer can be used for the
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<400> 8 gggacgguag gaauucuacg gucuguguga aauugaaaca cacaaagaac aauaaacaua6O
gaagagcggc cgc73 <210> 9 <211> 74 <212> RNA <213> Artificial <220> <223>

Apt amer to chymase <400> 9 gggac guag gaauuccoga aaagcaacaa gcuugcuaaa
augauuccgé”&&éggéﬁﬁéh@@déﬁéagéﬁé feBEgEF4VaD109s 19l a88s FNVEAVAIORNA <213>

ATt 1 Ci aloc o220 223> TRRLATEL LA GRYRPSE, 000> 10 gggacgguag gaauuccgoo

gcouaaaaaa ogacgauauu acagaaacgu caaauacaua gaagagoggc ago73 <210> 11
<211> 73 <Dhmussad? FpplAacebfildiall <220> <223> Aptamer to chymase <400> 11
gggacgguagﬂgﬁggucccga caogaaaugu gugauuaauu ccgaacaaca aaguaaoaua6tO

ago’3

gaagagoggc
5

The aptamer and the complex of the present invention can
be useful as pharmaceuticals, diagnostic agents or reagents
for diseases such as cardiovascular diseases, fibrosis and the
like. The aptamer and the complex of the present invention can
also be useful for the purification and concentration of

10 chymase, as well as detection and quantification of chymase.
[0153]

This application is based on Japanese pétent application
No. 2009-140585, and the contents of whicﬁ are incorporated

hereinto by reference.
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<210> 12 <211> 73 <212> RNA <213> Artificial <220> <223> Aptanmer to chynase
<400> 12 gggacgguag gaauucgccg ucaaoguuao auaauguaua uaccagggua
acuaaacaua60 gaagagoggo ago73 <210> 13 <211> 73 <212> RNA <213> Artifici al
<220> <223> Aptaner to chymase <400> $32§¥§acgguag gaauuccgca accauccogu
aacuaugguu agauagaguu aaaaaccauab0 gaagageggc ago73 <210> 14 <211> 73 <212>
RNA <213> Artificial <220> <223> Aptanmer to chymase <400> 14 gggacgguag
gaauucucgd -udcugatageratbayaghuds garliaascse dacdoddbaabe ghsggageggo ago73
<210> 15 <211>.73 <212> RNA <213> Artificial <220> <223> Aptaner to ohynase
<400> 15 85 ad éﬁag gaauucocag aaaauaaauu ocgaagaaaa caacaauuuu
ugcaaacaua60 gaagagoggc cgo73

2. The aptamer according to claim 1, comprising a nucleotide
sequence represented by X;GAUAGAN;N,UAAX, (SEQ ID NO: 21; each
of ¥X; and X,;, whether identical or not, is A or G, and each of
N; and N, whether identical or not, is A, G, C, U or T).

10
3. The aptamer according to claim 2, wherein NiN, is GA, GU, GC,

Uy, GT or CU.

4. The aptamer according to claim 2 wherein ¥X; and X, are both

15 A or both G.

5. The aptamer according to claim 3 or 4, wherein at least one

of the pyrimidine nucleotides has been modified or altered.

20 6. The aptamer according to claim 1, comprising any one of the
nucleotide sequences (a), (b) and (c) below:

(2) an aptamer comprising a nucleotide sequence selected from
among SEQ ID NO: 4—34,'38—57, 59-65 and 69-72 (with the
provision that the uracil may be thymine);

25 (b) an aptamer comprising a nucleotide sequence selected from
among SEQ ID NO: 4-34, 38-57, 59-65 and 69-72 (with the
provision that the uracil may be thymine), wherein 1 to 5
nucleotides are substituted, deleted, inserted or added; and
(c) a nucleotide sequence having an identity of 70% or more to

30 a nucleotide sequence selected from among SEQ ID NO: 4-34, 38-
57, 59-65 and 69-72 (with the provision that the uracil may be
thymine) .

7. The aptamer according to claim 6, wherein at least one of

35 the nucleotides contained in the aptamer has been modified or
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<210> 16 <211> 72 <212> RNA <213> Artificial <220> <223> Aptanmer to chynase
<400> 16 gggacgguag gaauucocau gacugaaaaa cgucaguaaa auccgaaaau
cauaucauag60 aagagoggoo go72 <210> 17 <211> 74 <212> RNA <213> Artifici al
<220> <22§4?56F§her to chymase <400> 17 gggaogguag gaauucoguu cgcagaaacg
aacuuuuaaa aaauguacgu gggagcacau60 agaagagcgg ccgc74 <210> 18 <211> 73
<212> RNA <213> Artificial <220> <223> Aptaner to chymase <400> 18

5

10

15

20

25

30

35

8. The aptamer according to claim 1, comprising any one of the
nuclectide sequences (a’), (b’) and (c’') below:

(a”) a nucleotide sequence selected from among SEQ ID NO:
56(1)-56(7), 56(9), 56(11), 56(12), 56(15)-56(52), 61(1),
69(1), 69(2), and 72(1)-72(8) (with the provision that the
uracil may be thymine);

(b") a nucleotide sequence selected from among SEQ ID NO:
56(1)-56(7), 56(9), 56(11), 56(12), 56(15)-56(52), 61(1),
69(1), 69(2), and 72(1)-72(8) (with the provision that the
uracil may be thymine)/ wherein 1 to 5 nucleotides are
substituted, deleted, inserted or added; and

(c”) a nucleotide sequence having an identity of 70% or more
to a nucleotide sequence selected from among SEQ ID NO: 56(1)-
56(7), 56(9), 56(11), 56(12), 56(15)-56(52), 61(1), 69(1),
69(2), and 72(1)-72(8) (with the provision that the uracil may
be thymine).

9. The aptamer according to claim 1, wherein each of the
hydroxy groups at the 2’-positions of respective pyrimidine
nucleotides contained in the aptamer, whether identical or not,
may be substituted by an atom or a group selected from the
group consisting of a hydrogen atom, a fluorine atom and a

methoxy group.

10. The aptamer according to claim 1, wherein each of the
hydroxy groups at the 2’'-positions of respective purine
nucleotides contained in the aptamer, whether identical or not,

may be substituted by an atom or a group selected from the

‘group consisting of a hydrogen atom, a fluorine atom and a

methoxy group.

11. A complex comprising the aptamer according to any one of.

claims 1 to 10 and a functional substance.
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gggacgguag gaauucgaac gacaaauuau agaacuucgu uugaoauucc acaccacaua60

gaagagcggc cgc73 <210> 19 <211> 73 <212> RNA <213> Artifici al

Apt aner to ohymase <400> 19 gggacgguag gaauucccac ugcaauucag cagaaaaaau

uocgaaaaao acacaccaua60 gaagagoggc ogc73 <210> 20 <211> 73 <212> RNA <213>

Artificiaho<220e S3RSPeAPi@d®Fdiy Ghy masa 400> w20 raggacgguagngaagisnaaa
ucagougauu uguaauuuuu uuacacaggo aaaacacaua60 gaagagcggo cgo73 (4)

21 <211> $BbapapseRNA 213501y i gk tadrEy> acZpBstepRseAstis1seglense of
Apt amer thCQXE9ﬁ8,<§295u§23éfaégf§14éﬁﬁdfé3d§2%3érﬂgts a, 0, g, ort

5

10

15

20

25

30

13. A pharmaceutical comprising the aptamer according to any
one of claims 1 to 10 or the complex according to claim 11 or

12.

14. The pharmaceutical according to claim 13, which is used to

prevent or treat a cardiovascular disease or fibrosis.

15.'A diagnostic reagent comprising the aptamer according to
any one of claims 1 to 10 or the complex according to claim 11

or 12.

16. A chymase detection probe comprising the aptamer according
to any one of claims 1 to 10 or the complex according to claim

11 or 12.

17. A solid phase carrier for chymase purification comprising
the aptamer according to any one of claims 1 to 10 or the

complex according to claim 11 or 12.

18. A method of detecting chymase, comprising using the
aptamer according to any one of claims 1 to 10 or the complex

according to claim 11 or 12.
19. A method of purifying chymase, comprising using the

aptamer according to any one of claims 1 to 10 or the complex

according to claim 11 or 12.
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<220> <221> m sc_feature <222> (1).. (1) <223>nis a, ¢, g, or u <220>
<221> msc _feature <222> (8).. (9) <223>nis a, 0, g, or u <220> <221>

m sc_feature <222> (13).. (13) <223> n'is a, ¢, g, or u <400> 21 ngauagannu
aanl3 <210> 22 <211> 73 <212> RNA <213> Artificial <220> <223> Aptaner to
chymase <400> 22 09gARMEYAG aauucccga cacaaaaugu gugauuaauu ccgaacaaca
aaguaacaua60 gaagageggc cgc <210> 23 <211> 73 <212> RNA <213> Artificial
<22@H0x2RBmicApt.aner tq ch se <400> 23 eogguag gaauucauau guacuccguc
cugacaaaity E@ﬁﬁ&@gcﬁa& qucauab0. J998099149 9 - ) )

<120> Aptamer against chymase and use thereof
<130> 091555

<150> JP2009-140585
<151> 2009-06-11

<160> 72
<170> Patentln version 3.3

Q10> 1

Q1> 70

<212> DNA

<213> Artificial

220>
<223> DNA template for producing aptamer to chymase

<220>

<221> misc_feature
222> (18).. (6D

223> nisa ¢, g ort

<400> _
gcggccgctc tictatgnnn nnnhnhnnnn nnnnhnhnnn nhnnnnnnnn: Nnhnnnngaa 60

ttcctacegt 70

210> 2

Q11> 33

<212> DNA

<213> Artificial

<220>
<223> primer for producing aptamer to chymase

<400> 2
taatacgact cactataggg acggtaggaa ttc 33

t

210> 3

Q> 17

<212> DNA

<213> Artificial

220>
<223> primer for producing aptamer to chymase

<400> 3
geggeoogotc ttctate 17

210> 4

1> 13

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 4
gggacgguag gaauucguUce auucuacaga Uagagauaaa guagaauuua acaaaacaua 60

gaagagcgec Cge 73

M



gaagagoggc ago73 <210> 24 <211> 72 <212> RNA <213> Artificial <220> <223>
Apt anmer to chymase <400> 24 gggacgguag gaauucccuu cauaguagaa uguugguuuc
uacaaaagcg acaagcauag60 aagagoggcc go72 (5) <210> 25 <211> 73 <212> RNA
<213> Artificial <220> <223> Aptanmer to chynmase <400> 25 gggacgguag
gaaugg@geu gacuccaaug cacacguaga uagaguuaaa aoguugcaua60 gaagagoggc 0go73
<210L21R6 72211> 73 <212> RNA <213> Artificial <220> <223> Aptanmer to chynase
<4OO%1§§6A g@]ggguag gaauucgucg auucuacaga uagagauaaa guagaauuua
acaaaacauab0 gaagagcggc cgc73 <210> 27 <211> 73 <212> RNA <213> A«tlflClaI
<220§§§2%% Aptamer to chymase <400> 27

amer to ¢ ymase

<400> 5
gggacgguag gaauucccac uuglicuuuga ggcaagaaau uguauuccga agaagcauag 60

aagagogece g 12

<210> 6

Q211> 13

<212> RNA

<213> Artificial

<220>
223> Aptamer to chymase

<400> 6
gggacgguag gaaulucuacg guUcUgUgUga aauugaaaca cacaaagaac aalagacaua 60

gaagagcgge cge 73

Q210> 7

211> 73

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400>. 7
gggacgguag gaauucaccu UUCCaauUgu gaaagaaaca caaaaagaaa Ugacalcaua 60

gaagagegec GEc 73

<210> 8

ARD I

<212> RNA

213> Artificial

220>
<223> Aptamer to chymase

<400> 8
gggacgguag gaauucuacg gucuguguga aauugaaaca cacaaagaac aaliaaacaua 60

gaagageogec Cec 73

<210> 9

21> 74

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 9
gggacgguag gaauucccga aaagcaacaa gouugouaaa augauuccga aaaaacacau 60

agaagagoge coge 74

210> 10

Q211> 13

<212> RNA

213> Artificial

@



gggacgguag gaauuccguc aucgguugoa aauugaaaau acaaaacaag gacaaccaua6O
gaagageggc cgc73 <210> 28 <211> 73 <212> RNA <213> Artificial <220> <223>
Apt aner to chymase <400> 28 gggacgguag gaauucaauu ucuuucuauu oucaccugag
uauaucaggc acaguacaua60 gaagagcggc cgc73 <210> 29 <211> 73 <212> RNA <213>
Artificial <220> <223> Aptanmer to chymase <400> 29 gggacgguag gaauucacga
ccgoeBaaa aaug %ugaca uuuuagaaac accgaacaua60 gaagagoggo ago73 <210> 30
<211%42% 1 Aotamer 30O <213> Artificial <220> <223> Aptaner to chymase <400>
30 gggacgguag gaauucgucc cucuugucua uuuugcagau agacuuaaag caaacauaga60
agagEepgeeey sedudccesp k@raagiha «2dghoauly doagaRab@ocakihaua21360 Arti fi ci al

gaagagegec cgc 73

210> 11

211> 13

<212> RNA

213> Artificial

220>
<223> Aptamer to chymase

<400> 11
gggacgguag gaauluccoga cacgaaaugu gugauuaauu ccgaacaaca aaguaacaua 60

£aagagoges 6ge 73

210> 12

Q21> 73

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

- <400> 12
gggacgguag gaauucgocg ucaacguuac auaauguaua uaccagggua acuaaacaua 60

gaagagoges cgo 73

210> 13

Q11> 713

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 13 _
gggacgguag gaauuccgea accauccegu aacuaugguu agauagaguu aaaaaccaua 60

£aagagcgec GE0 73

210> 14

Q11> 713

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 14
gggacgguag gaaulcLCgu uccugacage auuugagaua gauuuaaaca aacgcacaua 60

gaagagegee cge 73
<210> 15

211> 73

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

&)



<220> <223> Aptaner to chymase <400> 31 gggacgguag gaauucgucc cucaugucua
uuuugcagau agacuuaaag caaacauaga60 agagoggccg c71 <210> 32 <211> 70 <212>
RNA <213> Artificial <220> <223> Aptanmer to chymase <400> 32 gggacgguag
gaauucgucc ucaugucuau uuugcagaua gacuuaaagc aaacauagaa60 gageggccgc70 <210>
33 <2dd>1573 <212> RNA <213> Artificial <220> <223> Aptaner to chynmase <400>
33 QUeRLEgy EAY UGy eeE LRBFRGEA)U CERBHSsHAC CR@euugC@eeaaauUu cagagcuuu gcaaaacaua6cO
gaag&ggg%&‘ﬁﬂc73 <210> 34 <211> 73 <212> RNA <213> Artificial <220> <223>
Apt aner chymase <400> 34 gggacgguag gaauucugcC gcaacccaau gaaaacgaag
auagggau aucgaacaua60 gaagagoggc cgc73 <210> 35 <211> 72 <212> DNA <213>
Arti%fgiif <220>

<212> RNA
<213> Artificial

<220>
<223> Aptamer to chymase

<400> 16 - '
gggacgguag gaauuccoau gacugaaaaa cglcaguaaa auccgaaaau cauaucauag 60

aagagegecc g6 72

210> 17

Q211> 74

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 17
gggacgguag gaauuccguu cgcagaaacg aacuUuluaaa aaauguacgu gggageacau 60

agaagagege ccge 74

<210> 18

Q11> 13

<212> RNA

213> Artificial

<220>
223> Aptamer to chymase

<400> 18
gggacgguag gaauucgaac gacaaauuau agaacUUCEU UUEacauuce acaccacaua 60

gaagagegec cge 13 -

210> 19

Q1> 13

<212> RNA

<213> Artificial

220>
<223> Aptamer to chymase

<400> 19
gggacgguag gaauucccac Ugcaauucag cagaaaaaau UCCgaaaaac acacaccala 60

gaagagcgec GEo 13

<210> 20

Q1> 13

<212 RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 20
gggacgguag gaauucaaaa Ucagougauu Uguaauuuuu uuacacaggs aaaacacaua 60

gaagageggc cegc 73
@



<223> DNA tenpl ate for producing aptamer to chymase <220> <221>

m sc_feature <222> (20).. (49) <223>nis a, ¢, g, or t <400> 35 tcacactagc
acgcat aggn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnc at ot gacot 060 totoctgcto cc72
<210> 36 <211> 40 <212> DNA <213> Artificial <220> <223> prinmer for
produci ng aptaner to chymase <400> 36 taatacgact cactataggg agcaggagag

aggt a <210> 37 <211> 19 <212> DNA <213> Artificial <220> <223> priner
for %@%d%ging aptanmer to chynase <400> 37 tcacactago acgcataggl9 <210> 38
<211122RNA212> RNA <213> Artificial <220> <223> Aptanmer to ohymase <400> 38
gggatftigddigaighggucag auggauagag uuaagaucug gouggcgcau uagcouaugc60
gugcyagugu ga72

<223> Consensus sequence of Aptamer to chymase

220>
<221> misc_feature
223> nisa ¢ g ort

220>

<221> misc_feature

222 M.. M

223> nisa ¢ g oru

220>

221> misc_feature

222> (8).. (9

223> nis a ¢, g oru

<220>

<221> misc_feature

222> (13).. (13

223> nisa ¢ g oru

<400> 21
ngauagannu aan 13

Q1> 22

Q21> 13

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 22
Eggacgguag gaauucccga cacaaaalugu gugauuaauu ccgaacaaca aaguaacaua 60

gaagagcgec Cgc 73

210> 23

Q211> 73

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 23
gggacgguag gaauucauau guUacUccguGc cugacaaaau gucaaugaca aacguucaua 60

gaagagcgec Cge 73
210> 24

211> 72

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 24
£ggacgguag gaauuccouu cauaguagaa UgUUZEUUUC Uacaaaagcg acaagoauag 60

aagagegecs g 72
®)



<210> 39 <211> 72 <212> RNA <213> Artificial <220> <223> Aptanmer to chynase
<400> 39 gggagoagga gagaggucag augguuacgg auagaguuaa gguaacggua
oggocuaugo60 gugcuagugu ga72 <210> 40 <211> 73 <212> RNA <213> Artifici al
<220> <223> Aptaner to chymase <400> 40 gggagcagga gagaggucag augaacggau
agagcuaaga guucgucaga ggggccuaug60 cgugcuagug uga73 <210> 41 <211> 72 <212>
RNA <213> Artificial <220> <223> Aptaner to chymase <400> 41 gggagcagga '
gagagggi{c auggugagau agaguuaaac accacaauag uagccuaugc60 gugcuagugu ga72
<2102182rm211> 72 <212> RNA <213> Artificial <220> <223> Aptanmer to chynmase
<40021%2 Agggeigtagga gagaggucag augcgugauc gugoaaggcg gauagaguua
aggcghaugc60 gugcuagugu gar2

<223> Aptamer to chymase

<400> 25
gggacgeuag gaauucagou gacuccaaug cacacguaga -Uagaguuaaa acguugcaua 60

£aagagegec cge 73

210> 26

211> 73

<212> RNA

213> Artificial

220>
<223> Aptamer to chymase

<400> 26
gggacgguag gaauUCgUCE auucuacaga uUagagauaaa guagaauuua acaaaacaua 60

gaagagogec Cec 13

210> 27

211> 73

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 27
gggacgguag gaauuccguc aucgguugca aauugaaaau acaaaacaag gacaaccaua 60

gaagagegec cge 73

<210> 28

Q211> 713

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 28
gggacgguag gaauucaauu uculucuauu cucaccugag uauaucagge acaguacaua 60

gaagagcgec Cge 13
Qi 29

Q211> 13

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 29
gggacgguag gaauucacga Ccgeccaaaa aalggugaca uuuuagaaac accgaacaua 60

gaagagogec CEC 73

<210> 30
Q1> N

)



<210> 43 <211> 72 <212> RNA <213> Artificial <220> <223> Aptanmer to chynase
<400> 43 gggagcagga gagaggucag augaugccaa gauagauuua aauggcguuu goccuaugc60
gugcuagugu ga72 <210> 44 <211>i 72 <212> RNA <213> Artificial <220> <223>
Aptaner to chymase <400> 44 gggagcagga gagaggucag auguuagacc aaagcauagg
agauagagepd aaaccuaugc60 gugcuagugu ga72 <210> 45 <211> 72 <212> RNA <213>
Artidisei ekifi220> <223> Aptanmer to chymase <400> 45 gggagcagga gagaggucag
aug acc gaugggcaag auagaguuaa augccuaugc60 gugcuagugu ga72 (9) <210> 46
<21%%%§2Mﬁ%é2%<ﬁwém<2l3> Artificial <220> <223> Aptaner to chymase <400> 46
999%%%§9§P gagaggucag augggacaga uagaguuaaa gucoguuacg uggccuaugc60

gggacgguag gaauucgucc cucuugucua uuuugcagau agacuuaaag caaacauaga 60

agageggecg ¢ I

<210> 31

Q1> N

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 31
gggacgguag gaauucguce cucaugucua UuuUgcagau agaculaaag caaacauaga 60

agagoggeog ¢ Il

210> 32

211> 70

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 32
gggacgguag gaauucgUce Ucaugucuau Uuugcagaua gacuuaaage aaacauagaa 60

£agcggcoes 70

210> 33
211> 73
<212> RNA
<213> Artificial

<220>
<223> Aptamer to chymase

<400> 33
gggacgguag gaaulcougu cuuuLcccac geaacaaall acagagouuu gocaaaacaua 60

gaagageges cgo 73

<210> 34

Q1> 713

<212> RNA

213> Artificial

220>
<223> Aptamer to chymase

<400> 34
gggacgguag gaaulcUgee goaacccaau gaaaacgaag auagagauaa aucgaacaua 60

g3agagegec CLe 73
Q210> 35

Qi 712

<212> DNA

<213> Artificial

<220>
0))



gugcuagugu ga72 <210> 47 <211> 72 <212> RNA <213> Artificial <220> <223>
Aptaner to chymase <400> 47 gggagcagga gagaggucag auggugauag auagaguuaa
aaucgcugaa uggccuaugo60 gugouagugu ga72 <210> 48 <211> 72 <212> RNA <213>
Artificial <220> <223> Aptamer to chymase <400> 48 gggagcagga gagaggucag
augugaagmid @g@qﬁqgﬂmgﬁgﬁgﬁgngﬁﬁggccuauchO gugcuagugu ga72 <210> 49
<211> 29 <212> RNA <213> Artificial <220> <223> Aptaner to chymase <400> 49
gguugiacag auagagauaa aguagaacc29 <210> 50 <211> 35 <212> RNA <213>
AWti%mGiﬁkqfﬁaQ? <223> Aptaner to chynmase <400> 50 ggcauucuao agauagagau
aaaggggaémluﬂaa035t<210> 51 <211> 45

nisa ¢ g or

<400> 35
tcacactage acgecataggn nnnnnnnnnn nnnnnnnnnn nnnnnnnnine atctgaccte 60

totectgotc co 72

<210> 36

211> 40 -
<212> DNA

<213> Artificial

<220>
<223> primer for producing aptamer to chymase

<400> 36
taatacgact cactataggg agcaggagag aggtcagateg 40

210> 37

211> 19

<212> DNA

<213> Artificial

<220>
<223> primer for producing aptamer to chymase

<400> 37
tcacactage acgeatagg 19

<210> 38

Q11> 72

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 38
gggagoagga gagaggucag auggauagag Uuaagaucug gouggogoau Uagoouauge 60

gugcuagugu ga 72

<210> 39

21> 72

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 39
gggageagea gagaggucag augguuacgg auagaguuaa gguaacggua Gggocuauge 60

gugcuagugu ga 72
<210> 40

Q211> 713

<212> RNA

<213 Artificial

<220>
<223> Aptamer to chyma;e

®



<212> RNA <213> Artificial <220> <223> Aptaner to chymase <400> 51
cguuacauaa uguauauacc aggguaacua aacauagaag agegg45 <210> 52 <211> 26 <212>
RNA <213> Artificial <220> <223> Aptaner to chymase <400> 52 coguauauac
caggguaacu aaacgg26 <210> 53 <211> 42 <212> RNA <213> Artificial <220>
<223ZHPtamer to chymase <400> 53 ggguaacuau gguuagauag aguuaaaaac
cauaggagan @edtos 2ldahd agdddaza dlcetoddaledoNAL<218> Artificial <220> <223>
Aptaner to chynase <400> 54 uaacuauggu uagauagagu uaaaaaccau agaaga36 <210>
55 <PLLEBGeL212> RNA <213> Artificial <220> <2g§> Apt amer to chynase

<210> 41
Q172

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 41
gggagcagga gagaggucag aluggugagau agaguuaaac accacaauag uagecuauge 60

gugcuagugu ga 72

<210> 42

Q1 72

<212> RNA

213> Artificial

<220> _
<223> Aptamer to chymase

<400> 42
ggpagcagga gagaggucag augogugauc gugoaaggog gauagaguua aggecuauge 60

gugcuagugu ga 72

<210> 43

Q211> 72

<212> RNA

213> Artificial

220>
223> Aptamer to chymase

<400> 43
gggagcagga gagaggucag augaugeceaa gauagauuua aauggoguuu gggeouauge 60

gugcuagugu ga 72

210> 44

<1 12

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 44
gggageagga gagaggucag auguuagacc aaagcauagg agauagaguu aaaccuauge 60

gugcuagugu ga 12
<210> 45

Q11> 712

212> RNA

213> Artificial

220>
<223> Aptamer to chymase

<400> 45
gggageagga gagageucag auggaccace galgggcaag auagaguuaa augocuauge 60

gugcuagugu ga 72
®



<400> 55 cuaugguuag auagaguuaa aaaccauag?29 <210> 56 <211> 23 <212> RNA
<213> Artificial <220> <223> Aptaner agai nst chymase <400> 56 ggguuagaua
gaguuaaaaa ccc23 <210> 57 <211> 27 <212> RNA <213> Artificial <220> <223>
Apt aner agai nst chymase <400> 57 gcauuugaga uagauuuaaa caaacgc27 <210> 58
<211> 23 <212> RNA <213> Artificial <220> <223> Aptaner agai nst chymase
<400>,38 ggguugaaga uauuaaagaa cco23 <210> 59 <211> 23 <212> RNA <213>
Artih@nba% <220> <223> Apt aner agai nst chynmase <400> 59 ggguuagaua

A < RNA <213> Artificial <220>
gaga%%%?@ﬁt&3553 <210> 60 <211> 23 <212> RNA 3 ifi

<220>
<223> Aptamer to chymase

<400> 46
gggagcagga gagaggucag augggacaga Uagaguuaaa gUcCEUUAcE Uggccuaugs 60

gugouagugu ga o7

210> 47

Q1> 72

<212> RNA

<213> Artificial

220>
<223> Aptamer to chymase

<400> 47 .
gggagcagga gagaggucag auggugauag auagaguuaa aaucgougaa Uggcclaugs 60

gugcuagugu ga 72

<210> 48

Q11> 72

<212> RNA

213> Artificial

<220>
<223> Aptamer to chymase

<400> 48
gggagcagga gagageucag augugaagau agagauaaau cacauacagu GEgocuauge 60

gugcuagugu ga 72

<210> 49

<11> 29

<212> RNA

<213> Artificial

220>
<223> Aptamer to chymase

<400> 49
gguucuacag auagagauaa aguagaace 29

<210> 50

211> 35

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 50
ggcaulcuac agauagagau aaaguagaau uuaac 35

<210> 51

<211> 45

<212> RNA

213> Artificial

<220>
(10)



<223> Aptaner agai nst chymase <400> 60 ggguuagaua gagcuaaaaa ccc23 <210> 61
<211> 23 <212> RNA <213> Artificial <220> <223> Aptaner agai nst chynase
<400> 61 ggguuagaua gauuuaaaaa ccc23 <210> 62 <211> 23 <212> RNA <213>
Artificial <220> <223> Aptamer agai nst chymase <400> 62 ggguuggaua

gag g <210> 63 <211> 23 <212> RNA <213> Artificial <220> <223>
Aptg%§§ gg%?ﬁ%%%gﬁ§%ase <400> 63 gcuacagaua gaguuaaagu agc23 (12) <210> 64
<21180235212> RNA <213> Artificial <220> <223> Aptaner agai nst chynmase
<4008" 64" GUE R IF T GHYU BAAEHE a3 4

<210> 52

211> 26

212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 52
ccgualauac caggguaacu aaacgg 26

<210> 53

211> 42

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 53 .
ggguaacuau gguuagaluag aguuaaaaac cauagaagac e 42

<210> 54

211> 36

<212> RNA

<213> Artificial

<220>
<223> Aptamer to chymase

<400> 54
Uaacuauggu Uagauagagu uaaaaaccau agaaga 36

<210> 85

211> 29

<212> RNA

213> Artificial

<220>
223> Aptamer to chymase

<400> 55
cuaugguuag atiagaguuaa aaaccauag 29

<210> 56

Q1> 23

<212> RNA

<213> Artificial

<2205
<223> Aptamer against chymase

<400> 56
ggguuagaua gaguuaaaaa cce : 23

<210> 57

L211> 27

<212> RNA

213> Artificial

<220>
<223> Aptamer against chymase

an



<210> 65 <211> 19 <212> RNA <213> Artificial <220> <223> Aptaner agai nst
ohymase <400> 65 ggcagauaga guuaaagool9 <210> 66 <211> 23 <212> RNA <213>
Artificial <220> <223> Aptamer agai nst chymase <400> 66 ggguuagauc
gaguuaaaaa €c0023 <210> 67 <211> 23 <212> RNA <213> Artificial <220> <223>
Apt angf, apai nst ohymase <400> 67 ggguuagaua caguuaaaaa c0023 <210> 68 <211>

23 <gduddzadiNAgatindadadibeci fiCial <220> <223> Aptangr agai nst chymase <400> 68
ggguuagaua guguuaaaaa c0023 <210> 69 <211> 26 <212> RNA <213> Artifici al

<2202155223> Apt aner agai nst chymase <400> 69 aaaggguuag auagaguuaa aaacco26

211> 23
<212> RNA
<21 Artificial

<220>
<223> Aptamer against chymase

<400> 58
ggguugaaga uauuaaagaa coc 23

<210> 59

L1y 23

<212> RNA

213> Artificial

<220> .
<223> Aptamer against chymase

<400> 59
ggguuagaua gagauaaaaa cce ) 23

<210> 60

21> 23

<212> RNA

<213> Artificial

220>
223> Aptamer against chymase

<400> 60
ggguuagaua gageuaaaaa Goo 23

<210> 61

211> 23

<212> RNA

213> Artificial

<220>
<223> Aptamer against chymase

<400> 61
ggguuagaua gauuuaaaaa cce 23

<210> 62
211> 23
<212> RNA :
<213> Artificial

<220>
<223> Aptamer against chymase

<400> 62
ggguuggaua gaguuaagaa coo 23

<210> 63

Q1> 23

<212> RNA

213> Artificial

<220>
<223> Aptamer against chymase

<400> 63
gcuacagaua gaguuaaagu age 23

(12



<210> 70 <211> 23 <212> DNA <213> Artificial <220> <223> Aptaner agai nst

chymase <400> 70 gggttagaua gaguuaaaaa ccc23 <210> 71 <211> 23 <212> DNA
<213> Artificial <220> <223> Aptaner agai nst chymase <400> 71 ggguuagaua

gagt uaaaaa ccc23 <210> 72 <211> 23 <212> DNA <213> Artificial <220> <223>
Apt aner agai nst chymase <400> 72 gggttagaua gagtuaaaaa ccc23

<210> 64

21D 28

<212> RNA

213> Artificial

220>
<223> Aptamer against chymase

<400> 64
gucacagaua gaguuaaagu gac 23

<210> 65
Q211> 19
<212> RNA
213> Artificial

<220>
<223> Aptamer against chymase

<400> 65
ggeagauaga guuaaagec 4 19

<210> 66

Q11> 23
212> RNA

213> Artificial

220>
<223> Aptamer against chymase

<400> 66
ggguuagauc gaguuaaaaa cco , 23

<210> 67

Q1> 23

<212> RNA

213> Artificial

<220>
<223> Aptamer against chymase

<400> 67
ggguuagaua caguuaaaaa GGG 23

<210> 68

211> 23

<212> RNA

213> Artificial

220>
<223> Aptamer against chymase

<400> 68
ggguuagaua guguuaaaaa Cce 23

<210> 69

211> 26

<212> RNA

213> Artificial

<220>
<223> Aptamer against chymase

<400> 69
aaaggguuag auagaguuaa aaacce 26

(a3



210>
<
212>
213>

<220>
<223>

<400>

Artificial

Aptamer against chymase
70

gggttagaua gaguuaaaaa cce

<210>
211>
212>
<213

<220>
223>

<400>

71

23

DNA
Artificial

Aptamer against chymase
71

ggguuagaua gagtuaaaaa coc

<210>
211>
212>
<213

<220>
<223>

<400>

72

23

DNA
Artificial

Aptamer against chymase
72

gegttagaua gagtuaaaaa coc

(14)
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