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DESCRI PTI ON APTAMER AGAI NST M DKI NE AND USE THEREOF
[ Technical Field] [0001] 5The present invention
relates to an aptaner agai nst m dkine, a method of
utilizing the sane and thE$¢3§?T§Q§hckground of the

Inventlon] Mh&%g@ RRoed as
"MK"  as reqU|r i's a gromﬁ erentiatlon

[[TechoviceRat'iedd] first di scovered as a gene product
[gégrjssed transiently in the process of

9 rentiation induction of enbyonic tunor cells (EC)
Wi th raki peeseAti thvéet Nen arPiygRepid dh RptaRgraagainst
nnlecular melght of 13kDa,,rich in basic am no_acids

m3kigest & pEt ggeOff%Fl%&w &-he 553T5n st &he ééé‘ﬁms_nt
[%a@k@r@gﬂdpeke{?ﬁedfﬁ#@@ﬂo@¥ [ 0003] The steric
structure of MK has been determ ned by NMR and
[CgPert ed (see for exanpl e, non- pat ent docunent 3)

When a zed. st ctur 's " . .
nalnl§ﬁa% ﬁ 561%% 6%%ecf¥ﬁ%aﬁs ﬂ%k @8n§ §P§r8d) 15
aofgr@wfchagﬁmﬁéreﬂtiaelcbhtﬁammltlsawaaa@rﬁlx%ttl g sebvered as a
am no aC|d residues 1 to 52 (herelnafter referred to

ggde PREIRCE ePHPREFSEH abf@t 19t 1Y it dien Prasessse of
dfiftf%ﬁ:@h@%t%gelﬁeﬁétﬁéﬁ NG UmAPEAQ: aGiih " elidues E@% with

to 121 (hereinafter referred to as "the Cterm nal
Ifenta@@ep;t a):léndbaln@o@ p@@ympum haome;ctas moecular weight of
me [ [ 53 Boynd to_the

1R En S REREE e L ] S e e D cenante,

nam-pataniddocinnehbel I\MnMc&cJeﬁ»aeterﬁac&bdm&ne&he 2).

5p rmnal fragnent and the C-term nal fragnment has a

[80831c structure consisting mainly of three 30

rever 5.‘?16 Brabest sBERUChHE &5t (MENRIN MRl JeRbeififl ! {8y WMR and

as "domai ns"; a domain consisting of the amno acid

naﬂﬂr@&és(ﬁsetonQ eﬁamp&ﬁm+mQﬂTﬁatﬂnﬁldgyﬂmﬂntréﬂerrﬁuen

S8 SR IR N AP I8 TR o

doafadhised $pec&flédmﬂy;(Hnnndmsmstandffaefk;gﬁénﬂnwnnghe N-
structﬁres assun1n$Fno particular structuyre

CERBr oAt fEER CPRELFFERTL QT AMING;3sid rﬁstlé’iules 1to
SQQﬁ%k%&haﬁt@E EQEe?ﬂé@ot@Cé§ “fﬁé‘#ﬂﬁﬁ%mkdéi %@abﬁehﬂe), a

N-term nal fragnent referred to as "the N-tail",
frgiomeasnonsthagCot e rminahi w@ccrqnszeséngwesnfl @513-1@1 ar:md

e I a th C“tl|

r%@?.&%&% %51 P8 15% %P%%IE%%?%IE ?jeo# %\}]‘%Sd && % tAe Cltermlnal
firageehar’) t gpd arbbepnrégi@mlfmamhﬂﬂﬁhﬁﬁasQmBTE@hgmbREs (amino
%lOMIdenSIt #épog gteln receptor-rel ated protel n),

/R CaRafPast uRhi a BETRSS &P, tht egFFAdgnat each domain

isyRdegan andeths Like iMbidsi@ MOl adlesd ti Ya! ¥hbouk
charged protein containing |arge amunts of the basic
meerdlgaei @gchyef nehe K- bewmbnayl rﬁlfa@n(em)t alntd ftde &£-terminal
r din andl

odaien, aR e e ehte SO Rt IR el B8 Beutogee
reltsag feppReét ancuchorsl oméﬁbﬁiﬂﬁt@&e rEfeé&ea tesHkt
Of nutagene5|s anal si s, and églanaly5|s it is

BEJRE ¢ hat deTaite OIFSI%'%H?‘J g@‘r S BRIRP92CRE1reghdues 15
t182, iandhe! 4St&fmihal COAL LN EG MY lr8E ak<8Lne@Rddomain”,
R89, are inportant to the Dbinding with heparin.
avelemaRnl 6onaisbpegtof hole oaml,ncelmderrelsudslel HgoitcadP4 in the

ava&Fﬁgsingbﬁgmgﬁél £§E#%§{er gulf %¥g% 38 i pRA freely

mavinlye shirndtngeacs s simima id }_hﬁrlﬁlrdlﬂaie GreastsireAShadreinafter
result, the reduction of the binding activity to PTPC

and the MK-induced neurite el opgati on and novenent of

nerve cells are suppressed. [0005]
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25Sonme growm h factors such as fibroblast growth factor

(bFGF) and vascul ar endothelial cell growth factor

(VEGF) have a heparin-binding site. These growh

rederspd BPeafhotitsto ditrik corgistingsofff she amino acid

rBLoLRaEkY¢30y A FXtACall il Al AL X8t aY 18k erred to as

appropriate positions, and are re 6asdd as reqU|F%g.

“8beTHetsaht, ared ad ste Knovengisthingd offo thepamanosati at esigues
pressed jn_nerve cell nd vascul endot hel i a i

188PRETT B Ll (iRt Ra h et Segairon BRaas the C-tail”).

[Diobeilnol ytic activity elevation. Wien a Petri dish is

coated with MK and nouse enbryo nerve cells are sown

t her eBRO"RAtRFERECES difgdtfe . indludsi seseptiari-brpe protein

i LO er. el wW,th hepariti e }
BT SRl Al Ot L DO oo
reasptparrebsivehapicieiosl | AlA e anaplasedcabdulknis kinase),

; t he.pl asm nogen i vat,or actjvity of the cells .
1ALEGEsn) 1% BRI Ehd e Tk Sth it oe gy s tivery
chibkeb epastd imase tiBRs I8 dehamelia¥at beNtBE basic amino
Bl,gs nogen 5 activity. [000 MK is thought to
AGLABoURBL AR t FKIPERE ATH NS (& - Che Bas ea ihRRANgS-kinding
Lghi af fhaidyghond, W ndroj ti.n a Rd.=_0.58
Sgk/pg. 18] the a i gla\pﬂérﬁe%e?}&p%r?%dﬁge]sctﬁ%ﬁ %\Ag_t}éll?% strongly to
negahdvely i chargedime laddre ssistehi agohepsranband whéfdroitin

j bei na a | ow af fi ni bond, t hat yenmi ns after
SBLEaE T W B ERsRdForr RISETEREELE FAA) o Nk Brbmbtes
ahbeysi gy alt ais afhdigjtal vheivelerlbs eXpeessifdr&iRiith K79,

nt. of the nerve cells with chondroitinase ABC

eat
Réipp?lg@s%%o%m@r}ﬁ SO Idst 66pFATETPAKEiLE KRRLOBT, and
gel |l r [ ; n ha .
RER (e SR 0 CRE IRt ek Al o T Medine, o
QPR choatdraity rdsstABCI Tise iMgodepandeat the gshtdDng ofith

' I d treat ith
RS DA T IR RTR ks e Bom Mot fhasger T ds
réptatse Wil ¢phage: binddhg?2@ctheueht wieh @,gjan PA:reases.
ed.

is it thought that another receptor is involv
Agodorgsult, theaesivatissgafi vblkybéndigedadobel pttdiBkP, and
% _ e bindi .
et TS by A wooeaeT as a8 Snd HEPeAGESE perve cells
axgr3yeerggaashon resonance analysis, the results
[§@6§jned showed that chondroitin sulfate E and heparin
ound strongly to MK, whereas chondroitin sulfate A,
B, CSamd 2citth Falcthbired suber akofi ho99B s B8 UG KNpwWh

t 0ssess a br oad ran%e of biological activities. For
( %Pﬁ’pﬁé‘, SRt RRCCREELIALhGRAA SEAEER Frgter (VREF) have

a %%%rﬁin’&l(sii%ei.nc'f'ﬁ@§§d?r3_vp€}§.f oeﬁ%s%tq:e thought to
expression has "been observed Th a wi de variety o
b@ﬁgc@ Siefargnuéuddasesophagealyaaneran t dwidck Karlcar matrix,
[ Y. r..55 cancer., colorectal cancer, gastric
S OB i R bR b s CRB T hE eI e e o Fesived.
Thancets dneng1eankebwnbkeabingané Chepaeat 0Dl &t xpressed in
| i obl aittoma, uterine cancer, ovarian cancer, and
neFYGre

d gegcuier erdrpheliphtemtledeumamtiituie to
AFE-RAARY, 4¥i ' 0 @ﬁnggét -
? pronot e tﬁggggrg\g?\%gﬁ 5%3%392 @%(? %{; can réféee‘faftsloélﬁd When a
Petyd |ditsdt dsneorseduivathzMKi andt mohsd pertheyaidvaneeraltls are

r. | 9. MK [ s also known ,to be one of )
= B SOCRAE 1 BYOTHE SoniiaI g S4iataen, dlgestion
oprideesereie delekopient hepakrtlisa¥vat s @prddsd®rlthe neurite

exanple, it is known that the formati-on of nascent
intima after blood vessel dampge and the onset of
nephritis in ischemc injury are mtigated i n knockout
m ce |lacking the MK gene. It is also known that in a
rheumati sm nodel , postoperative adhesion is al so
considerably mtigated in MK '
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/'5 knockout mce (see, for exanple, patent docunent 2,
patent docunent 3 and patent docunent 4). Hence, MK is
known to be involved in inflanmatory di seases such as

SAPPEAFEPE, Neuwhakfy dhefag@scudegnapretheihpltieells are
cuRERER! ghd k' DE! Lided ne WI A W8t @Bkbr activity of
multiple sclerosis, postoperative adhesi on,

thef ceddat oigesol i In sshigs areisssias, welpusdigsshian afidthe cells

il.functional abnormaliti.es.

neut r ophi |. Furth re, .M
WLEN RBRACE 5 3P ST BOR TS ToT rtshic (AN Gt Pop Shinogen
aicnfikagyat ory cells such as macrophage and neutrophils.

Because this novenent is required for the devel opnment

OfAdf | ammation, it is thought 25 that when midkine is

| acke L pf | o[- ' S likel
occurgK(gge#ﬁ 0 %Xg%g$%?§ﬂg?£§@§:ogﬁr nggs§WS[%b§%T- One
sSitecénvkliveseashigk afitimbsedind ichpehiondredltifl sulifate (Kd

S0 ST AR Ly gy 0™

chpadret tiahsent ertsd iddhlr GaldeS inM61keskBOBENEOwbEn protein,
i nvol ved in the onset and progression of endonetriosis,
bedag, af bPWeRARBRELY prertht thfe (FfFRING) aftea1 gigestion with
cAShUrbRLLREE. (RINL DY Lh0, VAAC W:RhokBL! AL LALEKENAGE fetal
action, MK 1s known to be invofved in vascula

neloser el il s eerlp seasisg SPTI ;at reesimemas o thakl aurttg cells with

Lar.recon uction surger cardi.ac_cor gnar ,
HPREYPRFDAREIRAT “ShrteRend il ablieeleYonr oo e dbrast-ike
UMR306| BE1DRSEFUCE kYL £k HERSErPd,eRRld ¥R@SCYhBInOto have the MK-

obstructive di sease, perlghera vascul ar obstructive
d§PSBESBE BIPERTLRR| Brestel HIRPIaSSSst &Y itArateensnwith
ch®BBrof QEnEXaNREE, %ee@JK—%g)%%@htzﬁi L:QQ.%@J:L gf!ljnacrophage
mgration is known to be inportant to ? e nmechani sns
ikoafler guppressed|by nfréatreanion it adrasirei tineseahBC,

' aLng.Ln arteriosclerotic faqgi .
chabBEBILREREG Br SF APt de. BRrapee pasTaRbaRe (Hanot
thbﬁgﬁmbpéﬂpﬁééé proration d sHRgheurdky a88eRkat flceptor is
W th cardi ovascul ar di seases such "as angi na pectoris,
1RY8LERHral infarction, cerebral infarction, cerebra
(begpnrhage, /5 and hypertension. [0013]

Pl ei otrophin (PTN or HB-GAM is the only famly
pr ot eWhabevehendsa t el ngrhesgeskidratse Inp t50%nbotrol by heparin-

: d PIN a roteins., contai.ni ng_|l arge .
o5t PEhE SE 8RN v 3k B8 ShPRefdnags Ry P faSeppLing
angssabhectedi tluesunf o€ aslsesmvad ndsdiénard afENysag] the
strgcturallgﬂﬁboth can he divided into the N-domain ]
rsRdLtReckgbnef nshoked that shadngtiensiyjdase Bt apd heparin
bbAaNsthghgi PEEs O I RCIM 65 NAMSETY sH1Fak@M A, B, ¢, and

t hree- di nénsional structures. Each domain consisfs™ of
Dt Hidenpt sheed stheseitonnected via a flexible |inker
[ngbﬁn. K79, R81, and K102, considered to be inportant

0 e binding with chondroitin sulfate and heparin,

are CHHSEsVemole! ¥eefoddesd W HfcleirsgeKéE pad1B8ical

are present on the sanme p sheet, whereas 1(102 is
agFd¥ehiedn HR FFABShedt IFh&ROWR SRETPIN hepaR goancer

c8li ki C+tB0 é&ﬁf’%’éé&&n dhase i@sﬂr&fe%%eﬁuesﬁ?fgeﬁﬁcfé'a?%d

the vicinity of the protein surface. [001
eKptensigrahas hbesh i desdnrsd ofn RNAviglst amerietiyoof cancers,

SHESLAREY hSoiiion, S AEe! BRI B0 LRy s

captanpr sobavectal ecalycdeegddtric cancer, pancreatic cancer,

3
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clinical stage or in practical stage. In Decenber
2004, the world's first RNA aptaner drug, Macugen, was
approved as a therapeutic drug for age-rel ated macul ar
degeneration _in the US. An RNA aptamer refers to an
CheRk CRRCESI/nd< VeFe SANCRA/ VI Ung £anger gdrrendisteareer,
neSeh13% tJrf, 0t A r ing the SELEX
(Systematic E&%ﬁﬁ??%ﬁgg%%ﬂiggh §ﬁ%€c%§5%%%htial
OVERE Bgh R&MCE Mire tanst Widospdtusmr dbseemenicr ex@)pldhepatent
t is a methaod whi ch an RNA t.hat _bi nd
dos§ E}enm :T?al 9‘3’ tnzma %reé%t qks)c%/fblg?eé}]% eﬁl 5 éct &5 dhought to
prapodie 1hid skivAripenl st vidignkhididf et@ide NUse EDS | 84
£ sgﬂggﬁ&gé. The RNA used has a structure wherein a
3F FravasIHaiFrt 1 tRikriR the adrRresmenbyof cancer.
[ooioTer sequences. This RNA pools are allowed to
assogiate with a target substance, and only the RNA
t hat Mfad sh@lmp thnawie tcadpetorsbat drive meleachy=redat play the

cobS8 B YL A G e S SRt 58 Bl it son.

Foroexamplrgx titr dindndin rgpantimng £Mimaons a6f o S0est intima

0 tinmes,.an RNA aptaner that binds specifically to
aﬁkﬁé PQ?’@%’( Vﬁ?&ﬁlarﬁ%éﬂ% and e tomeat azﬁm@w:ztis in
i dpRBR 4 T3 B-i6s 4 722 15 t
o P I:[‘%a“t'l ﬁﬁ&&%nﬁté@?é%%dﬁ%gg%ﬁ% the MK
geMsat eAt dscadsot kpwn)2bed/ (8564 2 Hepantadritsnd aushaint 5]

493 at ent docunent 6] WZ2006/ 016571, 25 .
PATPRIATANG At 1 K e R 1% L E i o nin MK
kridichmuts mikes . (demfor ckblighd 31Fatldd8 do@indet €2l patent
docunent_ 2] Tonokura, M et al.,: J.Biol. Chem 265?
dagupends 3 @rm Patenfofqmmant dboundiancs), Miasiakiknann to be

. of . 6936 6946 nrpatent . .
el AL B BBy Moqlhds B SR04 hucosmune
dise3ts,3 hdumat: pataerthrdcisreth&ajmit didgiotheit 8 . (RA),

1990), ,Nat.ure, A 346, 818-822 35 on- pat ent document 6
odebAtaitis s (g, Tl s whlerahls  agtoperative

adHa =50 Wier Dimrid ot @i 11014, [FEOP £8Bs | 01 sus0! ¥80hma, and
by the Invention] [0015] 5The present invention is
neftropiedl (Bipbienihabacrpakities or Runtiiemaeg MK is known

i] iz h ; the, like. [M
el Trt oot | Bt 8 oLt FmtoRe oslie sucn
as messtopjedgs ahd i gadtopHil $0| Bedaundd & HiIrOMEBBment is

des.cricsﬁgo abgve, and, as a result, succeeded in
TEIEERT P Bt AL Moo Ukt t 1 3mak i0R did hiels thought
tHY Gihde S diethé Nid NBa SR ef A PTamha t on PELSEN diseases are

i_.nventi on.
unlikely to occur. (See, for example, patent document 5).

[0010]

[} —y

Since MK levels are increased in the peritoneal fluid of
females with advanced endometriosis, and also since MK
stimulates the proliferation of cultured endometrial
interstitial cells, MK is known to be involved in the oﬁset and

progression of endometriosis (see, for example, patent document
6).
{0011}

Furthermore, exhibiting vascular intimal thickening

4
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[0017] Accordingly, the present invention provides the

/5 followng: [1] an aptaner possessing an inhibitory
activit& agai nst mdkine, [2] the aptamer of [1],
afhePBr nMEhes aktawerteldes ivio dss vascudhirbicbskyuctive

LVLLY i nst ' E t aer .

PEpReEE LAt B8 eI P A F A s8R, 3BbRGhruct on
shirggngnt cafdiedkéomeonafyvl]antteerigit amscudtid bpstructive disease,
Eos es;in% aﬂfindin ac%%yity.to the C-termna

CPraghént Yo | ST IUCLYWY "PhReASS atERadf VREFULaT
obessessi ng @i@éé@%ﬁ%@@igmﬁa& tva dhE a2 Bpi-IkRake disease,
fragpent _of m dki ne [6] the aptamer of [2],
apb8EResFhRr aShF nAlY GRAGRAal Infanedion dsgenafor example,
phtageabghegt dkj ne, [7] an aptamer that exhibits an
Inhibitory activity against m dkine by inhibiting the
[BOBAI ng of m dkine and PTPc, 30 [8] the aptaner of

[1], ich is either, or (\b) _bel,ow a) an aptaner .
conpr eﬁ%rﬁd“%%%+%%ﬁ%?f@°éﬁhéﬁ%@%é@@8ﬁé%ﬂ% 5 Shgngechanisms
£OEQARc) delD 0F{ M Adt #dHe/ MUt SR, t hak ikBe Yh&Ekbning in
may be thym ne), _wherein the nucl eotides contained in
arheripeakerokie Seeh teavasmyliarizedipn gadi thendibe. It is
Wagal ' e [ ti:ca
e R A R e
ageogi-atpd witkoctadfrmadiendiseasassissthngsofngina pectoris,

hydr ogen- at o hydr ox roups .a t.hoxy groups nd
R AL S T e JarrE 00y eGeraBEal ASorrhage,
anbehbpertdeaiscal or different, are hydroxy groups or
substituted by atonms or groups selected fromthe group
[egﬁéﬂsting of hydrogen atons, nethoxy groups and
fluorbDgi & PHEH 1 A D)PAN APEATRIAM ORY L gih n i :
sequencelsegg%t%d ¢r0n1/o anong 'S F%GN%P%ytgg%89§ g§0teln
ofwtht ¥Ke promgiapprdmimated wrtdé homeyohe tbyMkne)Both MK
erel,n_one or, several .nucl.eoti.des are substituted, |,
R o7 RS S i L A2 PRe el B0, pesteine and

basbtai netiduelshe ADLafke BO ecpsiediidiatesildied Ree conserved
ositions of the pyrimdine nucleotides, /5 whether

2' .
LR #edl PBY, i1 SFeCt ied 1, udiithe Cafoke 8ivided into the
NSHbsiiLuLed BYe %%ﬂn.gragpahsggsﬂegffwﬁn £119n%139§:9é‘,p it is

consi sting of hydrogen atons, roxy groups a
knevhokiagyrowpss ol ndligculles Havposieriyossmaflathehree-
uri ne nucl eotides, whether 20 identical or different
AN A o o ST AP SHHSH FOMBd R FoRESRESoPLGEBERS b Sheets,
csphected ¥iom tieegiaup 16K rSriend oof. hyds ogeen At H08. k102,
net hoxy %roups and fluorine atons, [9] the aptamer of
CERFIERES S Y 1S tiFRBItanthéeithcaRingérgorih cbAndradEin
shilfhbe éﬂﬁ&@@ﬁafﬁhfnéyé'éﬂﬁsé%%éﬁl%h;% %ﬁnﬂhgxg o proteins.
F to | T aha’s

conprising the aptaner of any one o
KV @nehd oR@l atbgtmsxent dnlihe bameofpkbixeof §#ROFeas K102 is
' nce is an affipity

mheregn the f nctHgn | subst )
PEGRSHG R, o0 S thieSor TABSI Mig2n A BRARES  thiakic
stehcvery, vieie$d oa¥ia idd@iues appear in the vicinity of the
protein surface.
[0014]

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

5
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30 [12] a pharnmaceutical drug conprising the aptaner

of any one of [1] to [9] or the conplex of [10] or

[11], _[13] a cell migration inhibitor conprising the
CAsnaﬁéii stagayopnen gprdaicsl [Hlagsr t he Benpﬂnbarozoml the

t
wpht: S Skt o epeitef SUBATIRGGGT NG ARBTRERS) 81 -
thbr[aﬂ:@];tmc gadd, for [ddd-rmelahel lmlﬂ@e:nﬁe@@mi@ﬁ:aillﬁg in the US.
apy BB =peame? st ra oo Eatifoc Tere dufes FRSRRGCSILY to a
t@@ aREEuBst AYe 08€c19fad 1 ﬁfbﬂéﬂn,o%nﬁh%aﬁpﬁﬁl%&eﬁgred using
or [11]. 5 [Effect of the Invention] [0018

tgnﬁessﬁﬁénéﬁywemml@ o lext Jstn totfe Ip@é@@‘ﬁt blYﬂ‘Ee@Dlﬂ@ntlal
f
G RRHE T e R TR Do e B3 %C e SHEL

|agno tIC rea S suc

matthodmene ﬂ@tldcbdelaﬁedhixﬂ'nczﬁt RNFosthepe bdhidee spelegienlly to a
and endopmetriosis. The apt r orthecrirplex of the

LRrEEENEUPRVRRET oS cSFLF s SR purffl\?%llﬁ?g’]a‘;nélavmg

dﬁ@fﬁ@@@hﬁaﬁhage%dé‘néjecg{?ér%‘éé ng Tﬁ@dRﬁHaﬁEéﬁthQ Mstructure
Llrlef Description of the Drawi ngs] /5 [0019
whE

geinpa shangomnee@iendre meﬁorﬁ@amsgﬁm disesaofiwiched by

p@yﬁe§h9$8ugﬂcégxglf% %Oﬁkﬁp&gg%% Sgngligwe gL associate with

her—secon
astamgtetlr eubét&Nﬁe s hmm dsrylySEt(@el ERNMt:haptr elduscbedmby tbhehe

MFOL rogram 20Fig. h one of he
CEEOS RIS CEPER L CEEBT V08 SR By 4RQSFDARG She Like. The
RRRedEebedry iﬁ%ﬂ@:ﬁ:ﬂ&iwaﬁﬂ PIEr @l A8 sPALt used as the

encl osed in a square shows a consensus reglon
tpmglapg SaBwshe heest neeundcoBYargrsariagurbiaf oRpation about

h y ogra
1EaEied 2 R Attt R W ARl 86 e target
subai;ansescaﬂgb@nsometlmeé:lzg:qlﬁkahoms one of the two
secon struct of wn by SEQ I D NO 3
[BF%SP tgécwe?ﬁ 7 %@r‘?ﬁs Fig. 33 shows
aeeﬁthabcﬁlﬁ@@@dzar yw@ﬁcvw;wa)saf RNA shown by SEQ I D

gredl cted by the I\/FQQbérogram wherein the part
[Betent| deeanent a3k HRIQDAHBIE2 1D consensus regi on.

' e W ure of RNA shown by
{Eé%ef% ﬁ%g%ﬁ%égdﬁnzt e 'y%ﬁ%D program wherein
[Pheepar doewnt s €] |W0h9$9y(m?@$h0\/\s a consensus
t he secondary structure
[813%%{152\ dAgHReRY %Edk(%)soc?%ﬁﬁ&/%%r edi ct ed by t he MFOLD
[(Rb89pa8ent document 1] Kadomatsu, K. et al., Biochem. Biophys.
Res. Commun., 151:p.1312-1318

[non-patent document 2] Tomokura, M. et al.,: J.Biocl. Chem,
265: p.10765-10770

[non-patent document 3] Iwasaki, W. et al., (1837) EMBO J. 16,
p.6936-6946

[non-patent document 4] Muramatsu, T., (2002) J. Biochem. 132,
p.359-371

[non-patent document 5] Ellington et al., (1990) Nature, 346,
818-822

[non-patent document 6] Tuerk et al., (1990} Science, 249, 505-
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Fig. 6 shows interactions between RNA shown by SEQ I D
NGO 5 and m dki ne, and between the RNA and human | gGl
(sensor gram obt ai ned using Bl Acore 2000). Fig. 7 shows
St eraction between RNA shown by SEQ ID NG 4 5 and
dklne sensor gram obt ai ned using Bl Acore 2000). Fig.
u&ﬁe i tgﬁdgﬁye%?+%%fure of RNA shown by SEQ ID
[N@&Qem@edbcb@dsbywaeb%@;@ RGN ] Fig. 9
shows the secondary structure of RNA shown by SEQ ID
[N8151 predicted by the MFOLD program 10 [Best Mbde
for E %dﬁkegehg 1ﬁ@¥§9£619nis[Mted to rg%g.ﬁﬁgsgﬂt aptamer
i nvention provides an aptaner possessing
ﬁnnunudkynéoand1dkmeéh@d*jorTWEnkqnxngﬂtheohamhe pnesehe like.
#@yenti%psa e.capabl e of nhibiting activities of M
211 =° vingh S apta ? fefers to a nucleic acid
ooiequl e having a binding affinity for a particular
target nol ecul e. The aptamer can also inhihbit the

act i vith¢ Bregephr iNFeRBPrS atpjEestgadad digyjasmidivngot solve

fiGU t C T. AR of ‘
pre en%lﬁﬁvgg%Fgﬁﬁggn e gh%gﬁk %Eﬂ%ﬁg a ﬁﬁdﬁ?%%ggﬁgd 0
pnﬁ@amumgaandaptamen1afugeodrmm&iﬁtyﬁhnraptﬁnme ofwhiilcl
I, nv Htlon c n_al so ge in a linear, Qr |rcular

FhEeo0 Do SPRRERF FB7 oAt S0, P APBane
Uuum7Q|t|on of any 25 biological activities of MK As
exanpl es of the biological activities of MK, magration
actlvﬁﬁq@§dﬁ6618elF%e(ErﬁsenFm&#YﬁﬂﬁkﬁﬁsPQQﬁﬂﬁaﬁpﬁhﬁs
fg% vascul ar snmooth nuscle cells, tunor
cells, osteoblasts nerve cells and progenitor cells
MHeﬁﬂbbpt@makapaseesaing d99mh hiBime kemivi2zyd, against
453-.458, 30 Horiba et al., 2000, J. din. Invest. 105,

455 Maeda et al., 1999, J. Biol. Chem 274,

124 thel 24€9med oft [@) , , wREBdin Jehdidptan(dieMoed/ B0t possess an
15868- 15875), .proliferation and differentiation
Hﬂh&ﬁbFPEH éEFFVFFYe%ngFSEePl%l?%¥QP i%unor cells,
f4,br; e t|
(410508 3ptanckobat [pcLsasctelip allau h PGSR0 whe
tmrEmetls drag@ent oBumtﬁbnmeBlophys Res. Commun. 177,

95 o e RBr BE AP, DRBICTehe e tatiig activiey to the C-
ﬁ@ﬁﬁiﬁ&&9liragm@mbléﬁﬂmadkineu1n es agai nst the

rollferatlon and functions of regulatory T cells,

loftp%: PERBPENBEI bRl 6 BREFGFEIRG 4 Grinfbing achyvity to the N-

45 QSfraamkatgfymﬁﬁkiﬂétleS agai nst apopt osi s of
cells (e.g., tunmor cells, nerve cells),

Mﬁod&@capaamgatoﬁn[Zhduposaasaxmgvatbxndﬁng acdlilveity to the C-
e.q.., nor_cells apse formation i nduction

éﬁﬁﬁiﬂﬁ% §a58Fnﬁy8%I3%¥g Icl)‘13*1brinolytic system

Irjonkt ia@tageli vhhteexhobivassn aihdh whdpthelivdlty against

cells, IL-8 groductlon pronotion activities for
migtkdipieabys ApbiR1AUBE| Bheebindbng ehanidiime anhETES,

MERNtHRNGE: akBer SEO"[%;< ﬁc‘.]g”i)é 681 Qled NIH)DILOT ¥ below:
I nhi

activities agalnst |tory act|V|t|es agal nst
tHesm aptevetri esmpansbegnentiicheot idO0R3juciEFheselected from

a ta 0 t _prese I, nyentjion can DOSSess .

PR gouNp: Bl ERe2 L hRYFEL EAR SR TP M tusbpe uracil may
HRBEneAs exarpliasthé suehesBi@® Scorfd TIPS &he aptamer
humans, nonkeys), rodents (e.g., mce, rats, guinea

ﬁﬁ%y?PCha§hﬂék as conpani on ani mal s, donest i cat ed
ani mal (g yapglewor kpgak fBlss (67 Jehe dﬁ}gl_simidine nucleotides,

7
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zo cats, horses, bovines, goat, sheep, pigs) can be
nmenti oned. [0024] The aptaners of the present
invention are not particularly limted, as far as they
waeeheapadbatmtablmﬂld@ﬁferentxnﬁranﬁﬂdq¢1mboaenmpoor|on

of MK to i,nhib an activit 25 t here for,exa
BobihiERY Py THEM e TGRS AT GOk ELF) AP
cbhaggenhgobt Miydibgenpd wotis S 13fdAdis reseRt anAVRBEheRy groups,
are capable of inhibiting activities of MK The am no

id sequence of human MK is shown by GenBank
accessie) EHEDEr DAy dNTREGARIOLY ACILELADE Mnether

configured wt 121 am no acid residues from
1@3nt@caépartdmféerdnﬂASaré}huﬁnﬂ23/gndmpslpslBebse$thed by

3 i s denoted b he_ am resi due at
ORI BHEF S ST NTE i S PaGRERESEohg! ST Hgerogen
a@bman netneky¢ feshssiesnd tudAna &dme;m nal fragnent

consi sting am no acid residues 62 to 121 and 55 a | oop

(PdgPBnaPRhaTeE oRPBRY 55 11HE § r@@?ﬂ@ﬂfsid%aﬁquﬁ@csoaﬁaaﬁyed from

t e g
ofbng, SEQMBIGLIoLo EIRI, At WA RABRIERL g oracia nay
bear’ahymlbe) devhareiprevd set ;sex{anmS]nuﬁieoltedgsh amé Bhbstltuted,

apt r of th resen ion_ig.,nhot o m. t,ed

BR8P hoohEedot dacds SRR G e asPRadES affitained
igamhbeaptencexamp| sucothamy e than about 100

nucleotldes Eneferably not nore than about 80

nucl edii dERe AuFROPHEIRRAT tha nysH@ichas aysleobides,
wﬁeq‘:heet agaﬁtleﬁﬁt Pfcﬂﬁf rY%n%tréT@l%otrll?l% aleeh{g a2

nucl eoti d ?engt of the aptaner of the
spbetéhutedvent Abemsrayr berodny sedaviles) frrom thssgthap

I des f th I b f
R e a8 RS ) R 55 Rk B b RRERo) gronps,

affEss- productlon will be eaS|er and there is a mmjor
advantage in ternms of cost. Is also thou%ht t hat
cheni dat! n%?f?ca?%htlr%n%agfy tf&a Fpiainey s LeReifgs, whether

high |
1@@9¥1b§1 b@hdi AL 40X CAty H Iz¢ thé %?)a or S%Jth'ﬁJEEGEed by

of the nucl eoti des contalne ner o

apeasent gn09p5|ﬁﬁﬂeQ¢ﬁdrﬁﬁommkhﬂ|gxﬂuQMCQMS&Beﬂagtpfchydrogen
n tide conprising a hydro group at the 2'

a%%‘&%f [ fé%kggx%OgF?%%ngeaqi.%uo%rb 08}5 pyrim di ne

[9Uckret bgermér . €f , amp osuWStitutied MUGl @dkirdeh 8h Aucleotide

nucl eoti de having the hydroxyl| group substituted by an

cSBF?&ﬁSﬁI&ncﬁ%§e@PEﬁ%ﬁﬁokde%%Hg i®dithe 2' position of

[L0BO8EcoMS18%8BES] &fng UHE At ORA! |a¥1y°'59§eefagi)ﬁn to [9]

or “group,  a nucleotide Substituted by a hydrogen 2

aadom funftiondheswrsanean - 0- aI kyl group (e.g.,

Ve Ao Y R St SR b 1

afhef&phater sabstdecd, &S&fﬁbsw If¥r damedlisg,banoBRzyme, a
wherein, at |least one kind (e.g., 1, 2, 3 or 4 Kkinds)
dgpgndeld¥erdeveltpte 5 & -eotide conprising a 30
[ﬁi?’rgxﬁha%QHQut%ai f@r@gp%/ ﬂ%]%qrﬂgp%@ﬁ ?‘t%@lrl £ any one of
chosen atom or group, for exa t t two kinds

[Lé. §o, [2] @rothd kompleyx off gfrkﬁﬂpsvlsd]lédt,ed fromthe

508 S99 B ot Son UYHRE (Rei s s 185 B:h8T of any

opesbfi gb] otor [Bpser the tdwnEid:aneT S 10 he [32]present
invention, all nucleotides can be nucl eotides

[4hpRi SLAGRAShiGIr B339l FANPTHS I dHe GRARMPIcREs@RY one of
(3§ ORLO 99T GHPrHesEEhbRk aBovero f Y xaTpl € 3 group
sel ected fromthe group conS|st|ng of ‘a hydrogen at om
a fluorine atom a hydroxyl group and an -0-Me group,
at the 2'-position of ribose. 0o [0027] An
exanpl e of an aptanmer of the present invention can
have a potential secondary structure conprising one or
nore regions selected fromthe group consisting of
single-strand regions (e.g., gggagaggaac), first stem
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/'5 one or nore regions selected fromthe group

consi sting of single-strand regions (e.g.,

gggaaggaggaa), first stemregions (e.g., gugcac and
[donipleedaivedringc bgens tbepeb$lngitherapaneoop i egiyorsie of [1]

e. Q. .a nd secon tem jons (e.g., gg and
t((?on[%]e nttileycgﬁléﬂﬁ ?gefééf?? gﬁgjﬁ M€ nal | oop
Megi enaettiod 0f20egedggng) thé 0928Imer of ASy WsRdof [1] to [9]
herei n, "potential secondarYbstructure" refers to a

Lo ddrdsoyrderuetuléOt apabl 1 bf occur stably under

mheie og ¢ak ¢ppdhtigns: for exanple, whether or not
|

a 25 potential secondary structure is present can be

[d&1&m ned using the structure prediction prograns

descrihed _in_Examl e A stemregion refers to.a .
portigﬁ%wﬁ Fgmgrggﬁb?%es?gg%gé¥s c#hﬁxPQ%F%ftb&§geB§PPn can
Hen W24 ulr aB0pBagRAtENtOus] ndehgdtddleseddarts G aA U

A-T). An internal logp portion refers to a 30 non stem

_ qﬂ$tﬂgrﬁ@&gﬁéfﬁeeﬁ°¥mﬁa€i$¥%r@%ﬁe§ﬁ%ﬁnﬁqﬁ$ Gfs aukoimmune
NSRS AR HCILBRLEEELEFI O Aamddidpl Md !*é‘htd‘é?n%tri sis.
formed by one stemregion, being a |oop region forne
The eipsapeposrt shsi dempbex hef Sthe piregeh 3’ insrehtdfonagan also be

apt . chain. A single-strand regio efer a, .

BT ar” B Eruing 0 ERyeRir bt Wi £ sGrigoaana
Juegitdfytihgt MBtges not correspond to the above-descri bed

stem regi on, internal Ioog regi on or hairpin | oop

[Brdiedn Pepso2pfion of theeDrawingsk of the present

igaMent i on can al so have the capability of binding to

the Nnterm nal fragnent and/or C 5 term nal fragment

of MKFiBheladpehawes shownf byhSHEYd @ 8hmndtaiucénees of RNA

k 0 ke h rin d_chon (tin sulfate E
LD e REE T, BT BERATLLC SNy RN e

fragmeiy. HBpahoWsi shéhotight $ecdidury Gihirtareod RAR shown
fra%ﬁfnt at_ihe cluster I and cluster Il regions.

gt MR duPFatecEed P B MHILR PIRHES -0 t he

C-termipal ohr aRRAt oAl bPELI r | Qn. '
known tlgai nt er act WIch PTPC,‘J:v\u%i&ghSé(:codrrrgdr%il eSS1:|¥l!§(:lt%l]:es of RNA

skioyndbyi 6EQ 0| Fat 8 predicoedthy udm ML gmograsy, egherein

PC_i d.in_f | nerve cells and .
tBh Bt PRI BRREEC AN e, Saler NG & el eoteme
m gr akiign 0B these tkelSther peormidty rdurthili®@ of RNA shown
present invention,  an aptaner capable of binding to
Sh&BR. L8 HPnal PFRIgAERT B% ThmiMiQLR YOTHGatiheseianghe part
eAk123REAMH LhabuRkadshaRs N Voddsd g N A&y nal
fragment to inhibit cell mgration are provided.
[ 0030Fig0TRA sheufepre off tike prves errcanvanyt istiruat@res of RNA

| f inbibiti Vit q.

Boh BOTREr IR uorP PrSAlPe AR Y o dangl e .

f eat uFegof 3Beshgwinalhé eotitet i ddridan, atdudthite0bPRNA shown
e.a., cell mgration activity of PTN). PTN is the

BYnISH0 2R MO pr BEERhCBea NRY HRA HFCEI GHRATER-ohs@Rin the part

ehi@¥s2a have ¥ehYrs Shéws 4 NESEsLhIBNSIQNR.

structures, an the am no acid residues 1nportant to
t he biFadi-nd ahoWschoadsetendanyl fttuctame dp&RNAN saen by SEQ

onserVv : ].Th of the present. inyention
TEORRS e Bhp gt PESALRTAEnE MRS Plodait, P ARGl EET brat
esequerde inekestiadrér ohowsnea aforRdds NGSgidm 70 (but
the uracil my be thym ne), (b) an aptaner conpri sing

a nucFeé8ti deSkalfchite IRFNRIBEY rHoH I vISEYA phawniby SEQ
ToONBQ 5( Bekdt Beel! B thdByrde tiydg 8. having one or

nore nucl eoti des substituted, deleted, inserted or

added, or 35 (c) a conjugate g;lected fromthe group

consi sting of a
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conjugate of a plurality of units of (a) above, a
conjugate of a plurality of units of (b) above, and a
conjugate of a plurality of units of (a) and (b)
aboveFibn 6b$hahsventétmctumﬂnﬂb&ﬁwaanﬂRNmiahawn by SEQ ID

titut del et t dded
NBHR; et B ved, PebReahg s P G At 1 oha
(sbasougkean @Etﬁﬂﬁé@oﬁsﬂﬁ@ Eﬂﬂ:(ﬂ% Popogxanpl e, not

nore than about 30, §%¥ferably not nore than about
nore Pigf eFaEF?Wﬁo%n CEIRAh %H{RGIH@‘NPSQWOIWWeSEQ 1D NO:4

?&efx&&?&gﬁé @QénEB{» r&Haébéaﬁ%tusguﬁgf HaRloket %§%0? or
above, njugatlon can 1 0 achi eve
tandeﬁuglnalagow$nthhese¢mmdgpu|snruatdnaﬂ0£'Rm@ySbewn by SEQ
tilized. .the .l nker otide chains (e.g., 1to
Iﬁb@&%agopﬁgéFgg??dég)gg%d%#@h§ﬁﬂ%¥%%?ﬁde chai ns (e g.
- (CH2Fabi. nBeghowé CEREHZEY dhdd ke rudigrretdTy lrame shown. by SEQ
I§col l'i nker, TEG |i nker, Stlde-containing i nker,
I%s : 6oRgedsRERTnPHgt e MEPLD 1 QT
a n Hon jont ai ni ng l'inker)
[?%%@bgBE%nF?%ngﬂbbggfﬁ%-E%§QE?§ asqﬁgntloned in the
[Q9@Pa- descri bed plurality of conjugates is not
parti Iarl¥ Iigited gs qug as.it is WO
and t RESpPOFEFIy T BERP bEC™ 1RTOE I3 aé’ a?e&r Pﬁ’ssﬁiéﬁng a
mahdihe aecheotiydesrimidriné o(MK). 2Ghabapeamafet BEr the present
identical or different, can be a nucleotide conprising
IRVIepFeRy PrEr 6aBaRE St Bk DRDHRLEITH ARG Hitiese -
@@quotlde havi ng the hydroxyl group substituted by an
optlonally chosen group (e.g., hydrogen atom fl uorine
atom én apihpeyr vapratteo he mu0¥ﬁi¢taqﬁd<mbhdduiﬁahaving a

e.g., rihose of 25 pyrimdin Ieotld 032]
R PRI LY. SheRt P he SR Ar T e Pideenfne aptamer
dafventsicoAnaibiel aRsi &tabvetyovphd ypafﬁxtdlrmee:dﬁgats molecule
accqording to the structures thereof. A first agtaner

kﬁ%b&ﬁdéﬁﬂaﬁﬁrtée Eéﬁ%%%?%%ﬁ AT IPe TRAGSHHS de T gqBBRaBer of
tHOWR REnBE PN 1-05 B MM Bk L NErGQl . £ tﬁlg%r nucleic
consisting of the nucleotide sequence shown by SEQ |
addbbr whelnxmeesebendafy ﬁhmapna@etm@eaheu Present
predlcted ) PLogr the ent i al

%&gry %%r Surg HowA ?ﬁg % ¢ EﬁIW I%g%?lgured
Dﬂd@m]a 35 single-strand region, a first stemregion,
an internal /| gop region, a second stemregion_, and a

hai r pPR PBBﬂbFE@FﬁnaCFhV%FYsa%&&%ﬁﬁwMKsﬂﬂﬁﬁﬁt%ﬁh%ﬁ%tlon of any
Hi%l%’l@:‘&l LpgeLiLoRsap8/ @k . agdl tdmAfeSeMERBk biological

nucl eotides are acceptable in the single-strand

- gquadivatiesi pst ¥Kenmigghbhoni aceivitienofrr etlds @Beond

stem airpin_ Lo on For exa
T PR aREP T ROLH O ohon i QaYER s VRRT Wi (RPh fuocte

ddld sSi rm@krerst:eamd r 68t96bla9’6§rtm@ﬂr@fc§ﬂ/§ra&ld progenitor
nucleotldes into the first stem regi on,_ and additjon

S 1Se FoexrOKUc(d8kRERseE 07t he 899End i BAETr ik, 453-458,
HAGN k€20, , §5@0' DJNQ:ﬂnarfn@é%Ptﬂ% e. 483@9?” Maeda et

aptamer 10 bi' nds nor e strongly to the N'term nal
dlr.agiS®9,t HanBt.olt hBhemt e?Z i na12ﬁ%rgh%4ﬁ9.onJMet [23033]2001, J.

sthoote. CohuchCESEnBaR ) LT B M 2P mut ant

dlhfefre&@ntlhilén p@bﬁﬁ&ﬁoﬁoaatﬁﬁﬂge@ffdﬁecém e iglg tumor
%&gnce shown SEQ I D, NO 20, the secondary
téﬁ@rﬁpé&§8ﬁedkﬁyth€°R¥¥£§>p?%iﬁ%uﬁ?k%§¢tﬁ?ondrocytes
o 13820040 Y. ShEUELE] & (S0 4u MY iRl 1001,
con igured wth a single-strand region, a first stem
region, an internal |oop reglq% a second stemregion,
and a 20 hairpin loop region. I'n this aptaner,
substitution, deletion, insertion and/or addition of
several nucleotides are acceptable in the
single-strand regiom first stemregion, internal |oop
regi on, second stemregion" and hairpin [ oop region.
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25 the single-strand region, the first stemregion

and/or the 3" end (e.g., SEQID NO 4) is acceptable.

Such an aptaner exhibits alnost no affinity for the
Bibtkemi rdd ofhmagndies ofCauiurand 70i, n652s6b8ngMyravatse et al.,

10 e e e Bl g 6 (ke akFRoPT a8t eqnahte SRORRE Res:
6by SEF+E2NT 1 ohibiBdmntadietiedks BGE3hEt the prdbeferation

aptaner of the present inventiqn may_be one wherein a
a§Gg§Fn‘F*e’s‘1”rb%é’? e %Pularﬁ%é’sér) ErlisacR1ADGRESPRIBTABSE oD
aBE2p; oSO | AL-J0 ddIOT 5 1lhe, MEnbBALBEyAGLE VI Yies

stability, drug deliverability and the I'ik
agaanpt expatodies 9 ecatld el avadi f |teﬂdlourncaléaganerve cells),

resi

nioY%%%?%?Jgffatgfg ngr}c{ucqzlony% Q‘.l%t e%t ft I,?:ecel Sy ﬁ% g., tumor

n Ion an pOSI Ion O

c8LUSY, I ephatbes rwmmmﬁbﬁebc&heﬁtléﬁd fohemybkRasts,
can,be. 5 pentioned. As exanpl es of the nodification,

fibgdratybic %YSfaGF“kyFP%?tniQﬁ’?-% ag?tlv(}tﬂ‘@tsh§P5t Véﬁcular
eQdS%Hé’iﬁél 03 19- af]yJSatﬁﬁHuélozi‘J If))éloﬁibltgﬂn( chlv:Lt:Les for
S methylation,” S-ethylation), S arylation, and
vaatndar 0$mté@tlg mus ANk )Ceglalrs t@@dré:dmel dA&e. csnche mentioned.
|t tions_in the su e._can r
Thersklre M8 %xam%ele% g;aﬁ S:Lengl l‘f:orgr cQﬁvR% eg g’ggl Yt K,
1ﬁh1blfdﬁ§91$ctﬁ\lmiﬁesﬁxcaghlrﬁﬁs thEZe E&%ﬂr&&;a@othﬁnbet mentioned.
(1991) Nucl. Acid. Res. 19, 2629-2635; Hobbs et
9P23] (1973) Biochemistry 12, 5138-5145). [0036] The
apt angfe Ot fife PrES &He ﬁmdtoﬂn%ﬁt@oﬁocaﬁv?:OQSégs
nucl ei c ac:ld base (e.g., purine or pyrimdine) altered
1oblgltor:heaa¢’@aV1Mtaantnm)Mﬁ senigedadggomhanykmammals. As
?ﬁgi‘g? S‘ft§1l( afgm J.l§neat (%x l%‘?lmggqssu&onkeys
rati ons; p05| ion yrlm ne art'ération,
radghos 8ep®s) tmidee purdtes, ajudieread pdas)gl ber artemnam tbmpanion
an extrg{g clic,amne, substitutjon with 4-

aPRTBLF 7 estheP M AT A ORI MPTE- B‘P&FP&lér e.g., dogs,
cat50URs HE@S] | bERAMhDS, BIHY Ondbepl N iRRISPAAL §IMBHR ] oned.
confained inh the aptaner of the present invention nay
[B824ltered to confer resistance to nucl ease and

hydr ol.ysi X e e P(0). b
subst‘:r t%%t%?%ﬂ§£€%% rélgea %’§? l%(v%}]%lﬂ%&n?%feoglfa E‘) ,
pB}é:ﬁibREaEEy(Hﬁhﬂ@é@,) ,aP(fHR, aé?(tﬂa)@?a,reC@a@labCBHZof blﬂdlng to
or tal) or 3 -amne erein eac
nPPtan"P%lB' ghosen |Rfa%‘i:x’é?THé$1_{ MR ﬁooﬁ-r%“i’&ﬁsﬁﬂ BEEAVAFY
tHBeHBSL | FyEedxahkyd, (8 %1nd‘ﬁ{§1)ﬁo t@fehld—)ﬂermlnal frgaﬁent or
j oining group is, for exanple,” -0-, - -S-,
Cniierépinabst ragmentdof ¢ ﬁtﬁ} @pﬁaﬁ@rm@feahed@resant
Sﬁglgg é?é nJ: Al ucg):‘.S inhi 1t1nc£%c§’:|1'§rq_r t ! o%?:' ﬁgy The
also include arterati ons suc apping at o3’
afinal heidt seguende f of tllnﬁﬁarbe-ﬂpersf aheedh by EdadﬂBB@kt acaBSSJ.on

R IS L L S ———

1bht BREALT S0k e¥bsiakos OBadN | 1yd:atl D +oo@alic acid 143.
Pal mtoyl, Oeoyl, Linoleoyl,” other |ipids, steroids,

Genelred L ¥r othech$€ﬁl¢|ereS/lCﬂla€m3% Agidpnetes) ohl Gdeecsmenp acid

n nger z
SHhEcE o Bhioante, HREN we B Bat RN S - teppian
fabygeeati eﬁﬁsls’efmgf@f mf&nmlaaudJ&d%akﬁrﬁss 15 t6>6(5,2985 c-
and 5, 756, 703. [ 0037] The aptaners af the

tEFBBAL T RITAETBNCRRH Bl Rh A 1375 avdsiursd ogy to 121 and
adh $6b0SHE 88n NERSE N St Gt FBEHO Ur KIOWN RE! BB ithe boundary of

11
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/o the art. An aptanmer binds to the target substance

in a wde variety of binding nodes, such as ionic

bonds based on the negative charge O the phosphate
tgeouptehmdﬁaphﬁb&@mﬁﬂndﬁuﬁﬁﬂuhyﬁﬁmgaﬂnhand&abaeﬁd R8y be any

ri bose, and hydrog ds an stackl ased on
1RGB| BPEE é@-’f‘d"% ?5[’1? 1ga'rtat %ﬂ“n% % 58 Brecisely.

[bgggﬁ on the negatlve charge of the phosphate group,
whi ch are present in the same nunber as the nunber of
constWh@eh@n@iﬁhl@%ttftﬁsapwl’stcrfoﬁéle aresenidingention is not

lfl.ﬁ%'t%o gdaE nuéll?afgﬁ N9 parbecﬁftm 50%0},]'31%0%W E%%engr:leotldes,

I've arge protein. I'S ‘reason,
andCbathaplﬂObaSEBmpKE |nnuﬂmuxb|ﬂhaﬂnab®mtea002&ucleot1des,
bi ndi ng_.to the targ sulyst ance can _be s stltuted In
Pﬁﬁ%??éﬁﬂ&r“%é&%%e b Usctl@rﬂ §et fiPgehREeterably

nakl fady Eﬁaﬁealbbaees@%délés&&@ézesnds&e gre%bsteb% £Be more
doubl e helical structure, nucl ei ¢ aci d bases are

thani rRepytt é5bnh@1%l¢1?3eci€t$y tl“élet Rengihgef Shesaphemer of the
0 1L [+S. 2 e e t
p%%ggﬁg . X§§¥§§?r he ac IVI f&%%ith§OE ?a%%rgh%®e%bout 18,
260es A6t ndeteetbsdes | n ISt thet dodslwhamben ob haskepaidss is
ari formed, such as | oop, strugctures, provided tha& t he
L&Fe SRFU HASeSYRERRALS VEPS® cgiPctill be easier,

abBdnéhBget Ost BemipsHeidvan ein RasensS WIsldokit.i 0Pt i Bs also

ossi bl e. Regarding 50 noditfications of the

though§i thah eherigpbarodielqamian difaleagioustabilpsgy in the

pPoSi 0 ¥ ly interacts directly

béﬁ?hgghé ggfgé?& i%?#é& %UQE$% many cases, it is of
[#0626&| evance, and can be substituted by another

nodi f _ed. nol.ecul e. nce, ., an tanmer, . uynl
fonct Fafl o6 b By Sriean Qo the: ARtAgeFoof the
pirB8eh@r §8veAPi 86 Y| #héShe S URMAL L] o HeirRredt,0tkBNbe a
retains the activity thereof. It is also |nportant
nugdeothdeogerarisErers chgdwwlur@metn@ecﬁan@emtwn of

Yol Q038 HotzI i}

Iﬁ???%zﬁnggthelgéﬁﬁi 3ﬁ§§'or §%§fﬂ%$%%§ i l R 2n
unbebstfit(ted Buah@¢tadé3Iormﬁ(nuameaﬁlde @b@ﬂ@p thuhgdroxyl

G268Ps SBPSCIRUTRY et Bk %ﬁwﬁaﬁ%@g)q R enceﬁﬁ BRsgroup at the

2MUBBeR tObnr 8ENESHOse USIARY kIR bFJ sﬁ@thﬁneﬁtlaﬂauy
aptanmer exhibiting a /o stronger blndln% force for the

CPQﬁ@@ta§9EsPﬁn@éouBrc%r@%#&@%ﬁ%ﬁ?zﬁﬂ?%&ﬁ byHensgdrogen
adj.u e lgmgg of1§E§E% d/o _

a?ﬁg, %ng&?ﬁgl%%n%ggﬁgﬁée condltl apt mers MAthb Me group),

adi FPererf Girodpnfeforcesn- fam VBT W tdr diref fammrnt group (e.q.,
ndi ng npdes, ,and apt.anmer h th samnme din

Rhp oty crarhii 5THE T PEFEE® o ct i

i&@anke ocabtahnglsé Nbs Obke 0ﬁ§e§§elﬁr her SEEE ra?tehqtdnd (e.g., 1, 2,

conprises a process_of anplification by PCR

Scegsitngirdmut af| @%cb?om%gcm@a?@s@ |rm§>slea>|tddteheomprlsmg a
oyRER T ES Rl VEE S dnofufeseiiid Ty thegen aton

olry g8BLEX dpe axehele, azi deeddattvexhitibids hieghy.af t.‘zl,nBt pr 4
f.or. the _target substanc and this does not an t
KPR nGTL AEPEBP POt RS TFTE U8 GHIE ronsdiang of a
gaee@eﬁcetoﬁheaefpu@nﬁ@&a% Anersyiainedy SELEXn ~0-Me
o not always act on a function of the t arget
ggeyetraﬁ@ethWKZhaﬁoanzlsomy%f nelbogt r d§i Shei aptaverai L the

s f
SRR, ThyERCoR, H F AhEloERed PR H Hftleotifes
nonspecifically. This tail porElon i's not considered
to be inportant in the binding“of heparin or
chondroitin sulfate. It is not easy to prepare an
aptamer that effectively inhibits an 50 activity of M
in such an environnent. In fact, in the present
invention, the cell mgration inhibitory activities of
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Dependi ng on the priner design for an aptaner obtained

by SELEX, the ease of the subsequent m nim zation

operation 15 changes. Unless the priner is designed
cempeesshyl Ayhydobsehuprdumlevet eanmestt iwinkl 1pechosen atom or
i npossi bl e.even if an tamer with activity is
SEBRBeAEHCE) D BOVT 004 /s 2 PEFoBRsFRyected from the
gablpr abhgibemgssf theywdeidid A@ntheniraabravat Beshs: a

For aptamers, by predicting the secondary structure
hysrRgYLher SFRLERGr iy rinMeorg1supr édi dhieng’ thesétépncof ribose.

ture by X-ray analysis or NWVR analysis, it is
[DbbY§ . . .
possible to predict to some extent which nucl eotide

can bansebstpletedl ar aaiaiceed ofantheMperaeht insentién can
new nucl | de amer with 25 the predi cted new

ot An a
hégauaneggﬁa 1ah TP heHhi M 1UF S PRE4 S 8E, CBRJOF L more
ré%ﬂoﬁ@ Q@lééﬁé@?f&d%“ﬂﬂéﬂgfﬁﬁﬂ“&odéﬁ%t@ﬁbaﬂ§rs&ﬁ%@én§trand
the activity using an existing assay system [0043] If
r&giegrone Hpor ¥EPRIAATAAR bifHdinig sdem Kegdphanmdée.8o, gacyg and
' .. h bst. i.§ | t i y

cBbIeREAe Ly "ohand M edtiny SHEEREY 1OBR, 5hEtn® (oo
aggtiuit gndegy) pssemoithrgesh iregiams dases ,egyen whdn a
nem&se%UEnce is added to baoth ends of thﬁ ieauence5

CPRELPBRGE AT 1 Ch A e el B3t i OfParpgions (e.g.,
gbbAkbed) . SRR example oAl bpabin@RSeof! K& present

sequences, afford a wi de range of design or o
1RVEBEAPTORAY @0 potentials saogne@rabstauchpranepmprising
oRE" Bl 3,y ge {@I?Qe?é).!fe&?e% F-N t@'!et ? %‘il#).oggnslpﬁi g of
present T hvention al &6 provi'des a praoduction ne 6a%of
sapgdrestrand eegides & W .de gEpgoeiggdesi, gfiiest stem regions
alteration_of _an apt r conprising a ,specified,
(EeguengBotas (2 COU R 20t (<BEDOTI G TEB) / psPERERRL Loop
reglieakedel §OM AF0AMH EPM rRHANS stic #83bnk0QB.g., gg and
regions, hairpin loop 10 regions and single-strand.
CPBELBRSD ALY er PR rthamniow ans iadernrddleequeneions (e.g.,
gﬁggghéﬁg). [ 0046] For exanple, the production nethod

0 u aptamer includes production of an aptaner

[668B1i sing a fixed sequence 15 by using a single kind

of nugleic acid nmolecule or .a.plurality of Kinds of

nucl e‘?’ﬁ 3%?@ hofetin e?ctecee.lﬂ:.l,a]a qq%%yoFtﬁHEFBFE refers to
adgkedofiBheg UsEpudt i g RNto NGRS skablyaunger” b")

consi sting of a nucleotide sequence shown by the

Phypholagitabargnditiony; [Tsoagxqmierevhetpy or not a
pbERRESEN! Seloidict ¢ AU ARGl N L YWRENSAf peldetermined
using the structure prediction programs described in Examples.
A stem region refers to a portion where a double strand is
formed by a base pair in two or more continuous nuclectides
(e.g., G-C, A-U, A-T). An internal loop portion refers to a
non stem region formed between two different stem regions. A
hairpin loop region refers to a partial structure formed by one
stem region, being a loop region formed on the opposite side to
the 5’ end and 3’ end of an aptamer chain. A single-strand
region refers to a terminal portion of a polynucleotide chain,

being a region that does not correspond to the above-described
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n

units of N, (N b represents a nucl eotide chain
consisting of 25 "b" units of N, each of the units of
N, whether identical or different, is a nucleotide
ssefre cegd ofy oimthengi olpor onsg Bin nyr dfaikpi@ 16opUrandod.
[&ﬁgsferably, A, G Cand U. Each of "a" and "b",

ﬂer identical or different, can be an optionally

chosemrhauapeame2Bdo€ athdeprd ¥neXiairtich @nakRo¥b have the
100, 30 preferably 1 to about 50, nore preferably 1 to

capetilagy ofi PLnApRe b cthe dhriemninaly toangd/pg C-

0 rj ai I onli .
(BT eaBREE bt SORERNL U9 b, gp 0:30 an
alsEredpfesmat thaveaf) ohikd svegaoii desl aheonylogxin sulfate E,

AR h t . of th i ti d
Bt o RAP™s REEHaRY o BHUTHEY PRt id B o tRagRent
Helparapt agethaightheof bingd i ©haths ubsiamced1n firi@ment at the

conpl ex_of the_present_invention can be a coval ent .
Busdesr laaRgnctBohrEnt I pEerdioThe SHPpPERising gulbate E is

I t LN [ : rel t r
PRSSET Conpein, B3, FAD CRePERutr it R R, Byster 1
refyibunctMonhd et ane eintefradie wiahe PRIPGY whidhféafentses

ki nds are bouE? %ogether. The, functional substance is )
CREPPRIELBUPRIEG T AT t 2ATORIEFatos TSRSy thsreefs aPTEC is
&@irbaisadf HACEE0A1! Redie apd BIErard dtddig 698 Me cells, and
Jnvention, or is_capable of changing (e.g., inproving)
1&-&@PtQFﬁSEHS?a€§eM§stF%evWﬂQﬁﬁ%&P%uﬁ raYessr ceflds 1is promoted.
TP €3ENbrEBURR! AP RBloROSHE ST LAt SXAURIAS Yf Hifiding to the
functi onal substance, proteins, peptides, am no a0|8g,
OHtgirad padugargmenbnbe atehiri tess 1 potiygnedlicot,i desl, aandptamer

ucl eoti.des _can be i tioned. exanpl.es of, the,
R ERBHRI TR L BLY aRRe P arT T Ty S AERY &g inhibit cell
mligeitdons breppavizgisd. pol ynucl eoti des possessing
affinity for target conplenentary sequence,
(80 0di es, gl ut at hi one Sepharose, histidine),
SUbSt@Beeﬁ?ﬁgﬁekébSk'Qﬂe( kent | HBFEFOEM é%%b%h%%c%ﬁpable of
| um nescent substances, radi oi sot opes), enzynes
ifdifpitingr setaditheperdxiifiabe, g al ke linheighmedplvat aselivity of

ug .del ivery_vehjgcle e.g., liposone 1.Cr gspher es,

M0 P S4B o Rentet itk w5t BT nely® BhaghiBuc an
adsedriicty BifssTNe (&hgt Apye BLGH Gsattiadr Cheamaiy cAN®TN) . PTN is
duocarnyci n; _nitrogen nustard anal ogues such as 25
t@?cl"@&ﬁo%ﬂéﬂrfd@,rogr%’r%h%f MK haeihm dwnglogy of 50%, they
hh&%f9%&?”5%&&13&h¥h§@éDa£ﬁ§h§&6ﬁhfﬁ%€#ﬁdﬁd¥¥§, and the amino
nitrosoureas such as carnustine; alkylating agents
asuch resideasz dinpartendr toldthke Bazidiag fusltdt ehonkderoitin sulfate

t Lic_antagonists _such as nmethotrexate or
a%?l?%%?%%%d?rguF?ﬁgeﬁﬁ% ogues such as 30 thi oguani ne,
[ologdni bi ne or fludarabine; pyrimdine anal ogues such

as fluorouracil, tegafur or gentjtabine; vinca

al kal 6P8s2BLERSEsOY| HbE RIFFRNT Vittansiqmeagy also be (a) an
ag:lt'&ﬂlﬁ%l BbiBra8dngnal REUESL 1L %@&&@?Mé&%%'ﬂom one of

erivatives such”as etoposide, taxans, docetaxel or
Sp&c LDt HRell; tanAr dbyt| tiresusarchl as v deriyinding) ,35b) an
epi_rubicin. _iLdarubicin fnd t oxantrone and

afndg; Eofpri SEhH0L ShRcPES e MM RIS AR W one of

seegmy moR1a8d MOt OPUE| the PhAd dIUMGHO HRO WHSITON ha¥ing one or
cisplatin, carboplatin and oxaliplatin;, pentostatin,
et BP64PRELAES PURBEEFWesdt ofRteiath, inSatdEsc&r afded, or
i cal . . . bl i
P af oy RINRE e P e e Pk e (D R el ot @
functional nol ecules are finalLly renoved in sone
cases. Furthernore, the nol ecldl’'es may be peptides that
can be recogni zed and cl eaved by enzynes such as
thronbin, matrix netal protease (MW), and Factor X,
pol ynucl eoti des that can be cl eaved by nucl eases or /o
restriction endonucl ease. [0050] The aptaner or



10

15

20

25

30

3

in

25The aptaners or the conplex of the present invention

can al so be used in the prevention or treatnent of

vari ous di seases such as autoi nmune di seases (e.qg.,
autljuigplte o€l ar pdiusalsygt el wnitpust efajt dmategsas conjugate of

A B SoPE R B OF Pl R T ornd 14 (T RETRaCG: 8

pAkdAniikySoe ((RAs 65t egpramdi ths {Kg. TAf I(BYMEbeTY, the
enteritis (Crohn's disease and the |ike), progressive

naybesniod sEFdreides pagdyst Heitent clekeiEchoddseripR) or added

ig])ﬁl%%' ?)aglté§.8§§3§l Basgaflowys Ll Sf@rgqe ANG A NG IdekRY a1, and the
i I'T"ain-Barre syndrome, prinary I'Tary cirrhosis

nRBE)r, cifdnopatbtidehr oabooy obeni exgurlpyr ayot3more than about

ut oi ne. henol ytic _angm a, st.heni a gravi
Sy SPLBRER LT abaE s OTE] B DY 0. (i PoftaseEay, not mote
HISOF la®%hug, 185t BERL 1 NAYEE Ophefefalt) idt@lmore than 5, most
abnornmalities), cancers (e.g., esophageal cancer,

napfesicdlyateePs drPRaty biTaddor abfVEer coBjMgAEAPRI can be
aRELL ., PANG .ches .

g B9 ALERAOTRELH DI P ERNEReithth Binkor nay

eewrtdBlizstonmeAs gthebl askeona nutlergtmdec amhaens deagi anl to

R W e e S CR A LS

1Sy antatco) il 118htees, hegsben9setef @1y OW Ninker, TEG

vascul ar reconstruction surgery, cardiac 10 coronary ]

ldmker-apepiddarapnbpsniDet HRKAT s eades - Randragntalning linker,

- 4 %ronab§§51ﬂgg_hiﬁgdi§ﬁﬁﬁf; I@@@gl— ‘ﬁ%?ﬁulcéﬁtainin linker)
obstructive di sease, “peri pheral vascul ar obstruct|ge

s éas eendibeedos cTee gslsraldiy s elerdliongfdariot tba. above-
arti.cular, the,aptaners of the present inventi.on .

R prucaiith BrarrotivatEa € aitmtdi 1y, dinited,

ddareiore usefidl tikB prement| ngna@rtiid eshi gl 184} tdapl ®e, for

scl erosis, postoperative adhesion, endonetriosis

IR 0P ar PRt At sEA@RPY ddmiclaakissss i desafo (c)
ay?a%e"h%ufhl'é%%%gt 'iﬁ@ht@f:a% hg§y p&fff@fez'ﬁ?,v e ik C%%&qe%%de

0 fdrmul ated with a pharmaceutically acceptable
waptiieringAs aydmpked gfotheaphbhencewdsidiion of ribose or a
acceptabl e.carrier. exci,pients such as sucrose
iR e e naC s s FIUPLEThcato P SRS y o
dpl ibnadahCich®sphogpbape (eagd, Chyétodee adthanat Eiuorine atom or
bi nders such as cel | ul ose, nethylcellul ose,

I [ y 25
18rdteodnopre ptc EPPUROSBOS HBLGPr 8BPyF HYPFDI | /dhe, Tibose of
ﬁﬁﬂfhﬁg%ghqggggge)polyethylene gl ycol, sucrose, and
aréh; I sintegrants such as starch,
Hr3gxymet hyl cel | ul ose, hydroxyl propyl st arch,
sodi umz gl.ycol -starch, _sodi um hydr ogen car bonat.e
cal o (i Aheesiara1sk, aSRERET e fETaeRt Bof e mpesent
Suadh Ao RgrRe Sl dFs3@iabear abeghfgr 0std , thed€, kadk according
sodium |l auryl sulfate; flavoring agents such as citric

tritde fdcsreg Fogrertzi s ahioit (ARTEIIST 1R W& Retamer

: r; : Mgt | h [ .
T T P SRELYE PYRRCALE RO A i D Jo:61 o
Ppmopydrgartdiseeofst abn| apbares uotnaissiting iaf ddied nusdéotide

citrate 5 and _a I ¢c.achkd:..suspendjng agents such as

TRTIRIE I TOIENEY S0t 901 0T B¢ r BRPROMEY SRebsian rumLCture

HOHAN &s PreaictieddbgdeAESMFOLD psogHahAChaRtiSie potential

di  uents such as water, physiological saline, and ]

MR GWiSTEUFATE RRREE 3Dchlgs eacheib@teepriigured with a
al,  ang; 0 ; he, | i b

R e R e it i o S

Preparations suitable for orangdninistration are a

l'iquid preparation prepared by dissolving an effective

anount of ligand in a diluent such as water,

physi ol ogi cal saline, or /o orange juice; capsules,

sachets or tablets conprising an effective anmount of

ligand in solid or granular form a suspension




tn

The pharmaceutical of the present invention can be

coated by a nethod known per se for the purpose of

taste nmasking, enteric dissolution, sustained rel ease
ragdohheal s&eows $eamirefior?0 Andxampliepiafl 100st region. In

agents used for the coating , ) ) o
thyar 8RyPFoPy| FERHyt et it ode Lt c dpsgirsien and/or addition
oRY JEQXYHRT Ry L& HIOS € r VLB BRNARY |6kl 838g1e-strand

pol yoxyet hyl ene gl ycol, Tween 80, Pluronic F68,

reghipnl ogérat@tgnerq;mim atnbernal loop region, second stem

hydr oxy I £ pht a . .

RGP B RERR LB T 560 208, BBeibErmate, indrhi aptames,
inpeptuient df egedyrRDhpcXestpdys inrtchadeylsicigle—-strand region,
.acid/acrylic acid copol yner igments (e.g., red iron,

18R PYELOR ?gnﬁﬁmmbﬁﬁ%ﬁ%ﬁﬁﬂ)*}% ll%tl?e)ti’&ngltgfﬁg Ptk &FgLon.
aHaedddTPeoRNSE NBEeLt A T ahuMBYo PRI MRP it _@"%ﬁ%s single-strand

preparation or sustained-rel ease preparation,
reganpl ée.of , sSEQal PP : 30 axs cdpeniadbd evat 8ufh| 8n aptamer

SSLRE R FLRELIES LAl 09 LB PABRRTLS, o e -

tptepandt Foagment t@blgKfor parenteral admi nistration

%f%r exanpl e, intravenous adm nistration, subcutaneous

(88 aéninistrat!on, i ntranuscul ar admi ni strati on,

topi cal seadRlNhstERLE O AMtAANSIdA BRAlisting of the

adm ni stration, intranasal adm nistration, pul nonary
nagheatsdeateancane siewn | Re)SEQ il dliy Zh @ énmagaagushereof.
IS | G_S ' i nje i Ul ds: i.l.abl
A A ngs " EhE oL PE e A Y R efiown by sz
ID #0bA0} ethestatondagenst rant wss troraddiatgdadggntt hen MFORS

like. ueous and. non:agueous sterile syspensions can

PIPSEaBe BN E B nBRE RN £ Ae RN (S F e SRy L1 FIG. 6,

1R48Bt coAr$ghubll 7€k, a asikh rkanefand AR, Z28Fird® stem
antiseptic and the |ike. e preparation can be

regébndedni Anhetoal al peP BeEiPRs arbeRsislisiery regign, and a
al.sLn nj ager.Vv ' e -di vi:ded .

hi2pih " BolCkb g IO Ot T SR o EERL LAY dedetion,

iaceeptiahl enddori eddiabonl sH devdrae zerdrdcdd dard astoredeptable

dn % state_that naé be disso#yed or_ suspended i,n an 1

1B 5REpFRRBLSSEEFAPE YRR e TH5TT GG &Ry internal loop

regibRer BBEBndl Braddiségosnt o, i @ HAbke d BddYeqi®n. For

i nhal ants and ointnents are al so possible. I'n the case

egBIRAC, nhal HhisS aptaveryveadditen e saveral ewrdegitiidgs to
a .S ..M I:Z 1 Nj ' at_j p

B Rint e TREE AR Bl PR, PR TLEREE S AU ilor the 3

etan (ke gf or BEQarBdN@As4 ppps opccapEahid h Suchnwantpoamklry
used.surfactant, oil,. 20 seasoning, . cyclodextrin or

SBTBIES] LRPRE BT ALHALHE ToRcHHS Y hATHdR] fraghent of MK,

aller ®dnas §%§HRE§? b the gutéanimdl . flg@idh@c d,

| ecithin, diethyleneglycol dioleate,

[C&3dadhydr of | ufuryl ol eate, ethyl ol eate, isopropyl

nyristate. gl trioleat | . s

nnnolguﬁg%gg éﬁg%%%§lE%%n%%e%?e%ﬁ%%g%%fV%EHStlng of the

e estédeatequghyeeshbwnobpl §8D nURAING : T edryla alutantl thereof.

ﬁ§ ryl al cohol, polyethyl eneglycol 400,
QS%ﬂpyridiniun1chlpride, sorbitan trioleate (trade

nane $panaBeime$0bli tRE PPESELAL EntdriEiih beP¥he wherein a

80), sorbitan nonolaurate (trade name Span 20), 30

sydayoxgsiHyrene - Har dehedsehsebrearh nueksntifgrdas been

, +hol: y Enfr 2 i ; I .8 s
e, B0 WEEKRS O R ek BlodPRS 00 B By, aru
nonol eate (trade nanme Tween 83%, l ecithin of natura
resource origin (trade nane EPICL .
ol eyl pol yoxyet hyl ene (2) ether (trade nane Brij 92),
stearyl 35 pol yoxyethylene (2) ether (trade name Bri |
72), lauryl polyoxyethylene (4) ether (trade nane
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or liquefying the above-descri bed aptanmer or conpl ex

of the present invention, blending it in an inhalation

propel l ant and/or carrier, and filling it in an
dappvepabial ety ndmadl atheonl 2 vedsekxavpéast bf the site to be

ahoye-described a taner or co l.ex ,of resen
TBRGEREon| & S FCELIE ol Ay R il DA IpBuabem at the
2r n akat 06n £ apr b@oslﬁeibn ighd er cas@oefitachi 8¢ €heaBugar

al ator such _as a nebulizer can be used. Here, as
rFﬁédE?oﬁ%Pléﬁ?d W%ﬁﬁuﬁﬂQFﬂﬁﬂI%quhoﬂﬁdoﬁ@ec&ﬁkBeCﬂdeﬁy
c C S nd

o o et ORI T Sl ST [oar S Sopaay pFLESEIERn, o
aa:hyba’oibnloteccarbdbﬂﬂathmww| lﬂbﬁct(bairlb(moﬂz, O-arylation, S-

fl uorocar bo Iorofl -114 .
2SR BRSOl 8L povershy il st 1t S pRa R 425 -arylation,
aflll enohbto60Cas bon, 1348, &anCBbom@ﬁty@ﬁ@@ar R 20 terations
chl or of | uor ocar bon- C318, and

ipethaf FugRBeremidie HRR RS Hﬁﬁf@rgmbas aprghhad, known per se
(gé@buz—afe%x h &; bé&& Shers S(li%lé}SN%%hyhc%heﬁes
conpressed gases s as gaseous nitrogen and gaseous

78arhad; diokiade ahdl he (I9&L) caimdie Revidi.oRed. 38, 2629-2635;

HDRES Fbstht | KU g PTG dabar 14 BhoLhe) ki nd and

[a0BBYity of active ingredient, seriousness of disease,
ani mal speci es being the subject of admi nistration

drug FBEcTRERTSE yobfthe PraASEC LIS 19anMaYs fLEPI BAve a
th I
nPOTULUCLEI pase B0 B A byrIRINING) GO8R0EL (e,
chamadal t sulbsibi bt kdroutt ©. gorease auhwtt»ﬂ{l@@nnlgmggactmvity and

CGYOTPLE: (300 s 00 1 RO L0 RS, oL SL2bLY,

ppEEREAine nypnérmm,scs-pramd,ttﬁ:s g pe@liitd oph a@lﬁar Bl€ération,
havi ng, t he aptamer and/or the conplex of t pr esent

alhgERtieh ¥ bﬁml%%ﬁF%QﬁQ%%ﬁwamﬁ§eexéﬁﬁﬁ§§t§FlPHerth 4-
tﬁ@bhglﬁfﬁ‘ée &%rél%stﬂ@ﬂﬁtlﬁ{ LAlG PSRN ordsRkk Bﬁg—uram_l can
e.g., nultiwell plate), a filter,” I5 a cartri a
beohanhionsd. eaﬁhﬁ%ﬁhpsmMaaa gmouancbgtﬁmnedonedthéheptamer of
tgﬁgg%ﬁ éﬁt nvbﬁ:“ one usng ]g:elge%g ps’co%rf%trelrgsgg%:ggce to
n(pdeyset aﬂﬂ|wﬁdﬂ@1§19/i33ne)}?oiub&tampﬂ_é$ tBeaBp$0) 0 group may be
substrates, apatite substrates, silicon substrates,

Sabaﬁ%ﬁ‘at%b‘%wl&t%go)a%d HHoatale, BASd SsBdtharaedp P (O)NR,

(%?Héﬁ@ﬂ by (6PRL iR idrese C%'Sﬁ:t rﬁze?fﬁﬁgc@tgﬂ YOBI37 —amine
e can be nent’i one As "exanples o

r&ErﬁHz—é@hréséWbareml esc;hsum‘caoml%tcpzclrﬁs i=m mdependently H

%Fﬁf Mg?%y enéglsggrbd (1§g€9?eﬁg 8r 6sUFERRGg ethyl) 1.

di vi nYhéetzbmen@agti eis, rfant iedagplef, dexiran- or -s-, and

crosslinked wth 25 eplchlorohydrln cel I ul ose fi ber,
nREbeQFiARS ACHRI KR st amh A iRbRIng Tagdeotide via these
Jghﬁgngeégyuﬁgeblsacrylan1de nmonodi spersed synthetic

pol yners, nonodi spersed hydrophilic pol yners,

Sephafbs ezl Toyapeens maw alw |iined usn siéeranticosednch as
cand | so r$s|n§jp epared by binding various functiona

6?8 g ?5 he3® Tesins were included. The solid

phaseAﬁaaIt@fa’Oioﬂi ftﬁarprﬁﬁﬁiﬂeﬂ BeepldrForaed Bg Waafidl to an

in, for_exanple, purifying, detecting and quantifyin
epR a[ppbygthylenegly PR ra G/ &epﬁ:ﬁéleeoﬁfﬁWQ%tég dT

e [ : is| L

e R ey T S M ST Wieey beroaze ptvL,

exanpl e, a nethod that |ntrodgges an affinity

substance (e.g., those described above) or a

predeterm ned functional group into the aptanmer and/or

the conplex of the present invention, and then

i mmobi i zing the aptaner or conplex 5 onto a solid

phase carrier via the affinity substance or
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20 achi eved by a nethod known per se. For exanple, an

IMK- cont ai ni ng sanple (e.g., bacterial or cell culture

or culture supernatant, blood) is introduced into the
Deobisdnphasbagesyl erStofartdiel priedemittaylyedileoglor Lanoleoyl,
ggngoiLtign cont ai ni ng HP sanme. .MK el uyti,on can, be,

ORBAT ey LB U8t Nyt O W erft Sl GaftrdReps vitanins,
p$ghtht 8. tTherassdnal s@idteitcdss, neltiklceeUhadehy, toxin,
limted, and can have a pH of, for exanple, about 6 to
cHBEUES, rpdePrehbry Wfiass i ofisuang E'f,heaﬂ}élkﬁ‘er efor such
aREELEE20hY, aDOU! fof G ahguile B-usThe B |, 638! YbbOlng

can al'so be one’ conprising, for exanple, & pofassiim
5gdb6,(@3g., NaC, KCl), a magnesiumsalt (e.g., 30

ggé%l, a surfactant (e.g., Tween 20, Triton, NP40), or

[ rin. The nethod of purification and concentration

of thenpr gseahet HVENHIN Gk drit tiifler@QRr ic88 WasBhBflically
the solid phase carrier using a washing solution after .
syrthasdrpdi by. discke@imp e hyfeimhanthshmeghed npwa, per se in

0 co i 1Y hel at.i a .3 :

thBrRFeS T dhhel BAndd T THE ForBlciuaBkeafcdin o vide
vheigtnt obnkindihe meddwd fchpwrs fliadtd tonaisdbased on the
congcentration of .the present .invention.can still, ,
nERREREF EBREVR Bf Hult P AR IS AP i S depPPbiC BRRgs and
hytiepgenabbadst bess€ueneradd ) all Hyeirdderabio®AsOhnHhetacking
solid , phase carrjer. [0061] The g(esent S
bpRdenPrEAdaPE oNPFHR EexCi RATRY of RdPREELFH§RANGLORiC bonds

dant bhYying & £ 48l LAY i
bguantFtatﬁon 0 atﬁgeprese tq§nventﬁ%ﬁg§%n coﬁgpﬁgé which are
preasoti ng tKebyame | hunbery dshetaptramirenfoft engitésarnt

inyentign (e.g., t he use .of e /.0 conplex’ _and_. .
nyBIRt sfBse "2l FERORS A b e (TYsnY GRf. 2fdenine being
piekbad eh €rtestiigeanst quantddttidydVicheaiyebef Iprotein. For

erformed in the sane panner as an jnmunol ogi ca .
t_%éﬁhéé_,aseﬁ_ceﬁ‘tm%ﬁh‘f I R ERR M ltl}i@lﬁ’reé’séﬁt the direct
bi YRl PB {feUBefgll e AL AMHd ROENS: 1 TRQEET O £1

6y using the apta%er of the present 1nvention in 15
pplrdd¢eudbranbantipedyhe i redimn sahstrmmerEsugechas already

met hads _as enzynei mupnoass ETA). (e. L. direc .
TOEhad: Pafe SRt Lt AR Mhd Hildide’ o misiBible nelical
ssandeuel, EhliSAicraci @i passwassayur{IRIALy fdoueiesicaitrectly to

| munoassay (FIA), Wstern blot technique (e ,g., use

the 525dpst PFrbEEaReR. sddGHEAOF CanEVESdY PR RebRERNP2DL 1s
ChALau . . henigcal . S

r%kgggeﬁlQgggtﬁﬁgtﬁethog, aitecﬁﬁgﬁggﬁaﬁgﬁg!t?}at%%ngptamer

oférenbdoper ot nedcrdhsse et kddsictarelse wosekah ho, bése pairs

GEoTDRedr SapI 89 M of wghesrae A sy edealeeucieic
a%3d[ 8862] ishaodi seYOBEESin Nt1pd |dinddt ARy to the target

menti oned_herein, including patents and patent
medErid §r | BASSpEEPFFERRF AR 1 2rRCT Tt por BEEBTBYNT

o8 $58A¢ Ong?F”g%th%Qﬁ?ﬁ%lﬁiﬁﬂé SAVERIQN g d I%%)I/lcti};anal

extent that a en given expressl

grofe3pt the 2’ Thespresemf indemie dmimedmrdilyafinderacts
described.i re detail ns .of the follow n o
BERGSILs "L CRS HOLERrMOTRVEIS T Bt W&o GEE ¢ fiE IS of
nonrentivafce| EXagpten he S 906 tenBpaimidht alodified

nucl eic acids that bind specifically to mdkine 1

MQIELHILE - acllRRCE hatD RRTENHeciyilean fheo tingkipBahegeoup

. d;uysi f d
R D oS T or o o n o 2
(Ellington and Szost ak, hbturg 346, 818-822, 1990) and
the nethod of Tuerk et al. (T grk and CGol d, Science
249, 505-510, 1990). As the target substance, human

m dki ne was prepared using yeast with reference to a
nmet hod of Murasugi et al. (Mirasugi and Tohma- | o

Ai ba, Protein Expression and Purification 27, 244-252,
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Her ei nafter, unless otherw se specified, m dkine nmeans

human m dki ne. M dki ne was i nmobilized on an agarose

resin (NHS- activated Sepharose, nanufactured by

sAYEt $hatedi ©6 cdenee)d by favemaedwihisngheThetivity thereof. It
~am nocoupling was perforned as _directed in 15 the
18pREFPI %‘?%“‘bf rfaivs i ShEELICTRETYABbURE does not
chBnBAI {;ided, was confirmed by exanmi ning the m dkine

sol Ution just before imobilization and the -

[(80pBEnat ant just after i mmobilization by SDS-PAGE. As

a resyjt S- .M. dki.ne S

et cctB PP HtE SIS Had 0 onF: FHEaSEREY method
opean| ymatdved vdvesivrdkine asged foad exeeplepudl @dngibhnset al.,

ns that abo 175 of m dkine was i ilized to
QB30T vothenotle L B, M0 Nag ORI 28 0, s,
5bsL810f oung, (HINSRNEK wWRSheB! abpednb¥ehsPRGCERD MhBer of
chem cal ly synthesized DNA using the 25 DuraScri beTm
rPUndpans cv PRy oh ONPE L fadiafeagehy aBpapEATEs) exltheiting a
j . ' t h ' Ltion_o

s%ﬁé%ﬁ#fﬁﬁéﬁ%yﬁ&rﬁ%ﬁ%ﬂq ﬁ:ﬂi(ﬁ %ﬁtd&g: %ubgggh'ée s I:o}lgSntrated
ahHupedestdbst i tHereek, BDye abNAs84ngucheohimlesr| ofigreimode of

bel ow, having a prjmer sequence ,at, each end . of a ,
S%-Eﬁucﬁ’é%;’[ ?’aec%fg%llo‘}ﬁ é@tﬁjg’rﬁ@wlﬂ%&" 1p{RNgoaptamers with
diefBkahe. bTRLRNAES L0 atianth A6 iR PREFWBLE binding modes,

prepared by chem cal synthesis (manufactured by
aggerphymefH0eETh DNre teams fieding force and binding mode but

o EThEBhEbLES BLGELALES 400 W USHGIEF L6l 66e3cabBER The

SELEKamtahgdctomet bé &g g qaggega afagued 131 ceSEQn| By RCR; by
72) .Primer Rev; 5'-tcctcattcctgtcctcta-3' %éEg | D, .
c:ﬂé_s;zgsgl a mUtaJ'f\F'?Iér}?}é_slﬁﬁtrég mp S5 IRNSGA H& -Ii:_lke in the
pIBeeBEl MBE FMOLE96D61S 65 HpdH Ml SEITXIWEREEHAGhEF BNersity.
polgnerase. The 5 variation of the RNA pool uséd in
[ORé°%fi rst round was theoretically 1014. [0066]
The RNA.p 3g9§ : t aki ne-J pomRiliized,
resin, anggg Ve GQ% éﬁ] znégéﬁgﬁgﬁghperaF&Fegg%PSSBhat
exhthibtieshidht effi0i 89 Homnuthes, tdmyertembstiheeRNAndothis does
bound to m dkine, the resin was washed with sol ytion
ngt FERB, tﬁqﬂg?ya 1R9 ornor Rl i d <ot it SoP 11 BefArast
st0dtHALEN! Ofid@rord MM AASHHS eblarihdd, by S8ENMX do not
cal cium chl oride, 0.8 nmM nmagnesi um chl oride,  and 20 mMV

atwpys( pelz. o, a THeDGH Hrg ref E R twaibsEearer edii bas a

AJESHNG, A 2ERRE L6rad ksl vt bttt o ¥ ena ona
Cueed, tBerdbEDTEy winich 09 mivd IS, acd Ust ethohghtHE6. Bind

was used. The recqvered .RNA was anmplified by RT-PCR
PR AR D8 (SR (o BVASER Bér RPprcolsidered to be
iﬁ%@@%ﬁhhpihoﬁh& bindel tdF ha@sriusest ahdrdiedh kol fate. It
the next 20 round. Wth this procedure taken as 1

isonRd, ceRE Sanereperatibankanse fmtaf factivedyndshibits an

ek conpl gt-i [ owERE% %&5 roguc S 0
aéﬁégaggEEFTﬁEagg %%%?or (&gﬁgﬁﬁc uﬁgd gg Eﬁgﬁégg ,Eggdpresent
inkenEdcher thbi aeldl migratadlon Dhbei {ineomf acttived iy of 23 kinds
Toyobo%_mas transforped. therewith. After. the
of aptamers were examined, and only kinds of aptamers
retained not less than 50% of activity.

[0040]

The thus-selected aptamers with activity can be made to
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25 plasm d was extracted froma single colony, the

base sequences of 48 clones were determ ned using a

DNA sequencer (ABI PRI SM 3100, manufactured by ABI).
haveeeveELEXghas performattd by pegfisdsinghepséndendeSELEX.

R SHATLOEEK LDESEUE LSRRl Bl ST BLBRTER pocsommed
agrii st edeandrepartopya oferigien t2 hage-duwbsn tptatdekowith a

exi sted._, TwQ copies of, the sequence shown by SEQ.ID
CRO:31Bx FLTEY. SEHASRGPyL DIPFCH 0N PR SE8u Ehc 48 SLHgRnrandon
sRYuSESe 5 DoNO; 3t éfip PaexX| Sdeh whieh SReRRdany +ot BUgt HE€Sandom
of" the RNAs shown by SEQID NO1 to 5 were estinmated
SgquUgsFAg-t he MFOLD program (M Zuker, Nucleic Acids

Besq731 (13), 3406-3415, 2003). As a result, internal

[ 11 . . .

["oop-stem hairpin | oop structures norphologically

sim | An bptaher RMASa Sedvbb\SESER HAasN@ 2endthand dbout 80

FI G to b). , hairpin | d
5 15PEERERC Mot Bot T ob IS RIS e -ErBEsoas o

phHbRkcbUE€dad LOT B LOMPERGM iR SEQEBNML Ay to repeat try-
Regardi ng the stens, SEQ ID NG 2 was confi gured with

apgoebiet pafests ke STy Nhe3 ant@merwdoe acdehgghr ed about
i S LLS. i i,d nce
3 PR el e PoptS okl g, Y S Eni Rl SvARRUEEE'
nucl edepdrdshgwonothé i maineonsiegtigrhe€c?’ anpapithimer abdained by

S%SE%,]C ltgg ' !azgge aég n%.lg.eh esrfkgsneaé&eer{t tmq%i?nalgea)t'iorlegple?atiorl
chaaseagJagirdad aara Hrihrau (k) deb) aasagy:Erg3aetti y(F) u

(F)gc(F) . . . .
S@éﬁ(@%ﬁ?g( Ry ERL FPOERY WP L (T dGICRRIERR IRPagl( Fpagataner
i u 28
T%%gg§§g(g%ﬁ%§gg§g§é§%%§%%i)%%é}%§? F) aagagaac(F) ac(F) c(
$ au
) 9saggaact £ u(F) 2ol P 4R (P agaggac( fgegaay(
chegaeaqJagasnagoaaagelH-pithindtk) utk) prEkuctlag(Ehe(fdbndary

aaagu(F)

g . R .
SFAGaYE F(FVﬁ;?W) &leg PYERK T RIEREREF) c () BFPFGHLFFagdgghe(steric
S0 e0 0o hagagahat EGT ) e R ABPEUSS e fut Bef >l oo
poegdagut® 26me extent which nucleotide can be substituted or
L3505 cLF) 09aaa02a00r( 1) 904 DU(R AU R 202095 (1200, e

t%? gg(ag a82a 938§ 2364k dn & (dard diac/ bkaeaeal B UG Fk98dhesized,
u C

aglg) g@'g GEF) e (FyeerT o] MRt AR Fdadde( RPagaggaceFpins the
PRy e e A e e Y 386 35 S20 1D
[NQ43]- ggaaagaa- [ Exanple 2]

If a region important to the binding of the aptamer
obtained with the target substance is identified by repeated
try-and-error efforts as described above, the activity remains
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 limited.

[0044]
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[ 0069] Preparation of nucleic acids that bind
specifically to mdkine 2 5To prepare aptaners that
bind to m dkine but do not bind to pleiotrophin, a
m dkiMediZigdtyl grot diifke SEQEXncrel udiAgrd a wide range of
re-subtraction .using pleiotrophin was perforned.
dé??%?,OﬁsgﬁﬁﬁﬁéﬁﬁQﬂa'ne, pl ei ot rophi n was i mobilized
[boaspar ose resin by am nocoupling. Next, the RNA poo
was added to the /0 pleiotrophin-bound resin, and ,
Al 1 ovbel PERERARPAE T GHHAERSPEEBLG Foli98 FRgE et design
o?rhs&@é{af?{ ONl e - eURBENSHBBAL YES 4ESOUSFSFhdes a
heoretlcéT? , this supernatant should not contain an
pRMAuthion bhetdsod ooiplagitamegpihat Thablsapar wadanrangs of
added to the m.dkine-bound resin, SEL . s
ABEIE, hoc e TREAG L R, BB B S ¥O3peci fied
sBhBkAtE opld Iy .ysed seaticbeen cexpeepsading yeastpdmtide selected
met hod of Miurasugi, et al,. (Mirasygi, Kido, Kungi, and
£ASBITATIORS oREFM T GHALH. T GEHE ki%?ﬂ@( I6Pop58sRacERIn 1oop
ng}ﬁ; enpl iRIsehed3gd rere hBBr&diBted as
ré@@?#gsénﬁse |% Ex&%%?éq%gpg%%??er conpl etion of 7
fiseddsequbecs egpiereesingd)48 cl ones were checked
[ﬁgﬁgirgence was observed in the sequences. Anbng them
opi es of the sanme sequence as SEQ ID NGO 3
obt ai ped eRafBeapl thd Eodicd.omnethod odpyuch theamer
.1-base substituted formexisted. Six gopies of,thg
18gAEdeEqREATRCELOTRY 130 BT SOMEreFingng fhged Sequence
pGORL§Ag0L LhRgle bRsss sybshididied faid@testigd. oxr a %lurality
urthernore, one copy of the same sequence_as SEQ I )
ofiOk3ndgi of educ] Ekanatid 3jolB0rHs 3@ -Brepar aiPsarygf of nucleic
nucl ei ¢ _acids that bi £ LOK1L.DEe wdr
a\'f\ﬁénmﬁﬁafﬂ%gsi vé”’1|§')hrrrrgt; ﬁfjel’ z%ggb@&%%gr%gg%pl iang,O i )
coffpaktant perii auslanlyide| dapsmae phatdinnpyothehdéosmtida:
of am nocoupling. Hence, filter binding SELEX using a
[RCArdcel | ul ose nenbrane, 35 which does not involve
0 (D)2 ¢RY L1 8 vedBSeqREdOr (MBGh- [FYisnerS sequence |
: eparat e nucl eic acids that bind to the
[anpet protein and nucleic acids that do not bind, on
[%Q% ?asis of the fact that proteins are likely to bind
t ﬁitrocellulose menbr anes, whereas nucleic acids are
[Whleireghy (NpaSrbppdsehts RiNnpabio@init mitdkimeonsieting of “a”

m xed, allowed to stand for 30 q&g tes at r.oom . s £
undge P4t ¥ e (NARATERERSERES i AT % [P FOUSTRG1RI ©
Wy Lpqekl wroge BBRARrgperhdéf heltd er it re’iHdH Q¥Rntical or

menbrane was thoroughly washed with solution A the = |
diififiegenlt), uiese neabeahedense ]l agied dordm WleuanouwR geasisting

ted 10 a or, ] . Subse in W
O%:%é gﬁénﬁérbagggxgms?ge%’gﬁgﬁﬁl& \;\H/%’sq??(g)dvgpe’d Eégﬁ of "a
gichany!, phechpirt atienticahpbdt fdefifdnyerRT,- REGR tendin optionally
transcribed to the RNA pool for the next round. T
PP RINREE 2R8I PRREPS, LSRR SEATP1Hre s difk Boundo-
8¢ rabiExampbeabouthsoe! HEPE Brifedanixed dd w030, still
50% /5 phenol and 6 Murea. After conpletion of six |
nraoen ge fetrebd yqde hoesbotit 480 coBnbk st pedkowtheldded;ango primex
suf ficient convergepce S j.N , 1+ SE
Rﬁﬁ?%r &%Sﬁopﬁﬁgg ﬁ%r%ﬂ?oﬁggégfdggg#Q%%%%IJﬁigﬁé%ﬁqi)'
Ad¥patitiedigunds, the sequences of the 48 clones zo
wer e checked; sufficient convergence was observed.

t he sequences, 21 copies of the same sequence as
SEQ | BNO2 %3t §dvepBdchOHT s60PFES1 @ s thecdmdlase comprising
substituted formexisted. Ten copies of the sane
sequence as SEQ I D NO 4 existed. Three new sequences
wer e di scovered, none of which ‘exhibited
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25 convergence. [Exanple 4] [0071] Eval uation of

bi nding activities by surface plasnon resonance net hod
30The binding activities of the RNAs shown by SEQ ID
NO. 1 to 5 far mdkine were exani pned by a surface

thG| FoiBRere Sdndiite FRAIEY: FHEFTHRUr AL M sTiRFlonal substance

boked ¢heedtesi NghBl Aeate 2ePWe iR HHAHPHRE D% AXY SFunctional
The sensor chip used was the SA chip, which had

substapcayiigi Ahensmnlicie P Hre drresvuhdinepieien wasnibe a

1 f 6- ' ly ' .ot
coalthe B0 BB fitie S 1hh Mo 48 tpe
preaend Ifvemidlcotdzate Héolgne witkeleelih othdeaBtamer] of the present

{30 A 04 215 g

subdtdnidds 6F Rnofsanddkingd for anpFytent SkPh@Baaed Bbund
0.5 RM was |g ected. The running buffer used for
togetdwre wdhesdunatgenal mubstaneg tigfnepeparticularly limited,

1S, it t f
LR bty s gl Pt o) E9 SO MBraner of
theegatdsantcanivenitien siok | s c@psblenefit changpryf ¢ergd,
S o e g+ S0BEL 05 Whliraf SbEgeLor cne
preEt tidfed thfor! (DER\Wo 98885 DOFEL SRl dd Nb £ ytﬂ@ff%%ctional

m dki ne. The degree was -high at simlar levels tot

syistange eprsteirs RpPeprEhden, birnbro aoidey 11ipids, sugars,

Ldki ne [ a t ¢ _am.no
n S IHLIP BN OReLE 850 TRH' fu8) B THEs Eulobe
merptnisgresd f | ¢ laxanplregait iddy Dieegboshalicdwbst @edds. affinity
Hence, a asurenent was perforned uysin s the )
S‘}Qﬁ]"rﬁ‘%e%u 9. f OPLRF MR or téeBEFVéFithg°iyﬁ}lﬁﬁe§§ﬁfies
t L 8p4 U e o]
S G e A ST i o
antibpdies; i clpbathiohat Sephbyoasi nhishédbned er subsiiaaces for

140236 b Goc fbateeieboPtigPaRrkEs) 28EREREEE substances,
rd@PsUs68Pés) | t emBymbound. ghat hbre et BNApPBRbEi Hase 5 alkaline

bound to m dkine. Meanwhile, the RNAs shown_by SEQ I
phgsphatase houRBUgodal §KPRE HERACERSE (dedrecd IPREATRIAt h

) S = he
PR dP FOR FReRF 1 dPe{ pol 18 hPREPCEIRCRESTY, Bt (o
thosbeusetyinophsbitebbhdraplyi suehggestalticheamgein and
RNAs_may . not be_bound no SE cifically to the |ysine
YRR FBECLBAt PLbECHPRCRPPYAFE B0RT2EIEIRMSE. 3Rext, an
c?é]?_@%h&_@ﬁhaﬂaepeﬁé@%ﬁﬁiah? WoaH i el B8 VRS reSfamide;
| mobi | ized to the Cl44 sensor chip by am nocoupling,
ephylendmRNassBuah B SHOOEBPRO Rifrosougsasnsiaphe aswas
e _ _ 5o e
i R R R St R M i LN
daeAybaaiyeuc Codatedd i kNHERethborg/l rnardionists such as

N-et hyl - N - (3-di et hyl am nopropyl ) carhodiim de 55
e RPBERFAEPYET( EBLTLF5CREAY) BYERTon Snalomuas &Hnasof
tBLAgRkei nel diiae iWasedicruirachaairahidRS By iii@he analogues
(manuf actured by Bl Acore) and used at a c¢oncentration

syeh2@spgimoropsacifleckeggfur pMredensditabinge:; vinca alkaloids

AL Ao Bl THes: Metiatif oF Firtrilpas Sna analogues

thewebifl;i pedophlyd lotexfiinowerdhatd vefs anrels aits @toptifide, taxans,

MK (60-121, MK-C, manyfactured by Peptide Institute, L
-dPﬁa(f-)afaﬁa]sqrnﬁ&& LEREE 1t o IS AT 08T Spcy R doxorubicin,
eblilky QA6 h ifadkivi@ i EMENCIn WSk driPrRRid iR drillddfies thereof;

low cell 4. The flow cell | was used as a cell for

control. By inmobilizing 3 kingds of m dkine and

m dkine /o fragnent to one sensor chip as descri bed

above, the affinities for 3 kinds of |igands can be

nmeasured at one tine. As a result of the neasurenent,

it was found that the RNA shown by SEQ I D NO 4 bound
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[0072] 20 [Table 1] .Affinity of m dkine and vari ous

anal ytes Mdkine Full-length MK-N MK-C SEQ I D NO 4

+++ - ++ SEQ ID NO 5 +++ ++ + Heparin +++ + +++
othendrwistiorisulfrdtibiptics sush+achbhapBYEin and fiakteonycin;

platinum compounds such as cisplatin, carboplatin and
oxaliplatin; pentostatin, miltefosine, estramustine, topotecan,
irinotecan and bicalutamide), and toxins (e.g., ricin toxin,
liatoxin and Vero toxin) can be mentioned. These functional
molecules are finally removed in some cases. Furthermore, the
molecules may be peptides that can be recognized and cleaved by

enzymes such as thrombin, matrix metal protease (MMP), and

-Factor X, polynucleotides that can be cleaved by nucleases or

restriction endonuclease.
[0050]

The aptamer or the complex of the present invention can
be used as, for example, a pharmaceutical or a reagent (e.g.,
diagnostic reagents, test reagents (including experimental
reagenfs)). For example, the aptamers or the complex of the
present invention can be used as inhibitors of cell migration,
promoters of regulatory T cell proliferation, promoters of
requlatory T cell suppressive function, apoptosis inhibition
suppressants, cell proliferation inhibitors, cell
differentiation inhibitors, drug delivery agents, probes for in
vivo imaging, probes for measuring blood concentrations of MK,
probes for tissue staining, probes for ELISA, and ligands for
MK separation and purification.
[G051]

"~ The aptamers or the complex of the present invention can
also be used in the prevention or treatment of various diseases
such as autoimmune diseases {e.g., multiple sclerosis, systemic
lupus erythematosus (SLE), Sjogren’s disease, polymyositis (PM},
dermatomyositis (DM), rheumatic arthritis (rheumatoid arthritis
(RA}, ostecarthritis (OA)), inflammatery enteritis (Crohn's
disease and the like), progressive systemic sclercosis (PSS},
periarteritis nodosa (PN}, thyroid diseases (Basedow’s disease
and the like), Guillain-Barré syndrome, primary biliary
cirrhosis (PBC), idiopathic thrombocytopenic purpura,

autoimmune hemolytic anemia, myasthenia gravis (MG),
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+ - tRNA +++ +++ Measured, by the surface plasnon
resonance nethod. M dkine was inmobilized to the CV4
sensor chip, and various anal ytes were injected.
amypt£ophig Latkirghescilerblsd sor@@is)of type, I+Hiabed®®,” psoriasis,

[0Q073] . Sim.lLar. experinments were _perforned using as
astBitat ReTteRpRy S EuRiR AL ROpGTR Lt Ca0sEdm (e -3
esoﬁhhgeaPOEQhBGrLntﬂ&&bﬂﬁ'cMH%Qﬁﬂ,u&%ﬂa&@lﬁT#?aééﬂgéy@ér,

roitin

Mv. 5000, manufactured by Cal bi ochen), “chon
colererhal £AREREM SdStaicaFranCage, Dannreaticy cdnepr, chest

i-ka rati roiti Ifate C5 (Fro
canGRly RUBUr PARCLD ) Mg BARCRE 0B e fRkGer, cpcpy ob1astoma,
glicelragaka, Corpoiati oajcen; PRREAigmacahaetur ed by

Wilrk OB AS a re u%t, it was found that all these

anarg grhaBrPﬁgﬁ £Fi FRRGSFdr PRSKORFI L4 YRd aRReRLENY o

endbifeCr {380k 1h1cELaBhEbOC L rbnsiisnk 8Ly, NAY 11054 BV
I .

shown by SEQ ID /o NO 4, like heparin and'the
reshepagieofehéowingniiracyian dieconstvugtibn eprigeryascardiac

c : LD NQ.5 had | ow
orbRHER, poebriAE, SRReRiAE SBECRRE RS Hsesaer ofBrybEsL
vaschdah dostirnctIkesdibeaset, hatnbhe vENAT1aROWBsRYuSEQYLD
disNO. 4 and_5 Rind to different sites of m dkine. M dkine

SPESRnoRRTLBNeEaf VB SPRLKe ORSHENELA VEnEieeRSER acti ve
art&ki8sBeERgsdshepan ERE¢LAY {5 ae.

Bi ochem Bi ophys Rese%gﬁgg%g iég%ggggu§5; f§9pﬁk€1c§iar, the

aptapgrs) of 18hegpresent; inwestkon\dnhibit ENBOcdlllf9gration

(@) : 6-46. 0Q74] 20l s _determ ned

act g%%eégoﬁﬁho?gahgrﬁNkhgkg%ﬁr%yugﬁ U-DROP5EEERE:Rg BT
treatbhgdinndtapléevitYetosibhepbbdbpaeatave! ¥dREQE BH

| ej ot rophin by the surface plasnon resonance nef hod
endg’geJE&E?' BedThBupatoFAearNpriAd sy nAndi vRzeulas shendais.
[oosensor chip, and 0.5 11M pl eiotrophin was injected. To

reduce nonspecific 25 adsorption, 0.4 ng/nL t RNA was

add€het phaimapestotabpbiEntbel presentAineehesoht cah b8€one

It f .th the RNA sh by SEQ ID
forfP LRIt A BRGPRACRUCAERLIY. JorBPEabIPOrRERReR, As
leghgfrd WeRa ' ' Usj ‘oo
G0N, FA ot hoo gana 0 PerrRtabad GEREor (ERBipients

SUCh2pePREEREE, BbERChY dRERBiLndSprbibt r bphtasbpugiiutose,

certitof B, DU ROEEARERAIES, | SUET TN B L0

- bintieghesuahf ani tgllalosedkinaehiyhealiarogkei ot rophi n.

ks T HREN SR E I SR UL -
ara?%?ﬂé?gigggggggggab§9c599nguEPSEeEhgném@téygﬁp gysfﬁ%%grants
such as starch, carboxymethylcellulose, hydroxylpropylstarch,
sodium—glycol—sta;gh, sodium hydrogen carbonate, calcium
phosphate, and céléium citrate; lubricants suchués magnesium
stearate,’ Aerosil, talc, and sodium lauryl sulfate; flavoring
agents such as citric acid, menthol, glycyrrhizin-ammonium salt,
glycine, and orange powder; preservatives such as sodium
benzoate, sodium hydrogen sulfite, methylparaben, and
propylparaben; stabilizers such as citric acid, sodium citrate,

and acetic acid; suspending agents such as methylcellulose,
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hi gher affinity for m dkine than for pleiotrophin.
[ 0075] hbxt it was determ ned whether or not the RNAs
shown b QID NG 4 and 5 possessed affinity for
P@lh@inbiﬁ é¥%%1d9@ﬁirﬂ?#N%ﬁQﬂ%ﬂ¥mIﬁﬁﬁ%¥aﬁﬁeﬂd1599r51ng agents
nyf.a I Wwran alb
%n%%a%t&ﬁ%g%t%ﬂt%g%a wer e usedtéli Eac t% E\!;\lgs:l.ologlcal
salnimbj | azddovsngry 1uneceSA s oraxsts puah @escacbedbutter,

abov nd each ot ei n .as_anal nj.ect e a
oPLTRERy TRy ol A HRar YA 318 Ao Y B
maA¥ 1 8hedi NenbiNAShSSOWMIr dInSHQ ind 2 iNG.4 and 5 at all.

From above, it was found that the RNAs shown by SEQ I D
[R@P4land 5 did not bind to human al bumin and human

1 9G es et I WS 0
[0076?@#%Qr€£f%£%g act?%géfgﬁgg?%?ﬁe RNRéggﬁgiﬁe%yggeC?
1iGuii@ prépatrat Yon re3reddy 41s sft(leer @i efZewttireMrmount

ﬁ sured. ﬁipdescrl ed abo%s éuren% MBS e o
oot TEPRRA £ h MR PRE BT A1 T Fe HEWE CaRear et 1ine,
ofSngel §6iEE; t&pﬂ\@ﬁeéptﬁkﬁbﬁéﬁﬁ e |ta(lfleit|’5£$fbm$hﬁ&1ng an
possessed afflnkﬂf for MK., [Exanple 5] 20 [0077]
eéxﬁsp@afrﬁoﬁm@wnh aptGaRa slrbys%]é}q H granydRr form; a
s'uggabg%&bﬁn fé suspendMPKN& 48 HNM hRunt. of active
sess os st ogenltor cell infiltrating action

i(@redtLeait ;LnJan Bappropzhme Y Her®antl5 868 .8 51687 prepared
2001). Hence, _it was. exam ned whether o Nt ¢
=1 g&%PSEShRﬁ Sﬁ?aﬁ%‘ﬁ%ﬂﬁ#%‘%t%dﬂ%ﬁh‘%}‘l"éh miogr at a%eﬁt”e amount
oFChicehtry ohgrbdkéne usiag APMHGSrceld sligfpergaait, and the like.
ost eobl ast progenitor cell line (ATCC No. CR11661). 30

[§C54f 1.5 gM mi dki ne was applied to the outer surface

of th?‘hgeghﬁﬁﬁgcgut@ﬂ'%ﬁxﬂ?@lﬂréé@?{@rﬁﬂ%rf?tq_&lorc%n be coated
di anet er pm manufactured by "Kurabo) to immobilize
byhe metikbdeknownhpepuser feurthe owlpase aferinshee napkdng,
m._dki.nei.nmobi | 1 zed Che tax eII on

By ST RR R PEE R s S EER T et BT RS Hfheupe reauirea.
Assepphenest ed wohbiflg 33gdovs nesserfon aiHJEU rﬁdatlng,

Dul becco's Mddified Eagle's rredlur%a 1Pplemented 33

hmdtn@xy&éﬁpﬁme%véﬁ%%l%%%%’ t Pt RRFENMM 200 gL
elmOf
BB D P e R Y thylene
gdngodyl Tueed 80,37Dafonid Kol scelllivless |acataie mhigalate,

BN Sa R el L8, EPTREN ) n FABI M 1 utose

saghered shect hat g, dkiaeagppl (eehsiadoneedese Hihgd Gurrany,
net hanol.. The C?enntaX|ceII chanmber was inmersed in a
¥8ds 86 PERYOEC RGLE aFORRP LYRET ¥ P KNSRIt & -+ Ted

tr%nSto%'l'alet he;ieghlism AfLLLat henfhendt axiLeldnshaidbearike are

was washed with distilled water and dried, the pignent
ugesl./ 0Thet pharmacentical nnaaedaescﬂ warse-ule 120G eADSEPEYRt ion or

%u?'sg and 1% Ea'gtsgng)éeleggé? 35.%1’; etrlieam%)ﬁ.ter a%tf WREtained-

ﬂwé&amgeama@@lamswamﬁ@semm n&’dherocollag‘ﬁl,a gelatin,

result of the neasurenent, it ,was found that, the RNAs
vepasiey DPNBRA1and the Like soppshe it pned.

ﬂﬁﬂﬁﬂkable 25 cell magration inhibitory activity. The

resul'ts are shown in Table 2. The aptanmer shown by SEQ

| D NOAs exiepbiresdonheshigakse fohibarerferatiadninigtmation

b d
B e i JCEBREERS BT DHF oSS A~ Res ntandiif

ddiirRidtaray iaet, i WintyYamuscular administration, topical

25
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20 [0078] [Table 2] Cell mgration inhibitory

activities of prepared aptaners against m dki ne and

pl ei otrophin SEQ I D NO M dki ne Pl ei otrophin
atimhhbetoryiert i VitsapeNUEa lofadpdad gteptArs, intranasal

aéﬁ2é95£?£¥i§ﬁ%i %§AB§Q£$”§EHiﬁ¥sHE§%$6%¢EBBF%hé §§ké),2aqueous
and non-aqueous isotonic sterile injectable liquids are
available, which may comprise an antioxidant, a buffer solution,
a bacteriostatic agent, an isotonizing agent and the like.
Aqueous and non-aquecus 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. Furthermore, in addition to injectable liquids,
inhalants and ointments are also possible. In the case of an
inhalant, an active ingredient in a freeze~dried state is
micronized and administered by inhalation using an appropriate
inhalation device. 2An inhalant can be formulated as

appropriate with a conventionally used surfactant, oil,
seasoning, cyclodextrin or derivative thereof and the like as
required.

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,
polyethyleneglycol 400, cetylpyridinium chloride, sorbitan
trioleate (trade name Span 85), sorbitan monoleate (trade name
Span 80), sorbitan monolaurate (trade name Span 20),
polyoxyethylene hardened castor oil (trade name HCO-60),
polyoxyethylene (20} sorbitan monolaurate (trade name Tween 20),
polyoxyethylene (20) sorbitan monoleate (trade name Tween B0),
lecithin of natural resource origin {trade name EPICLON),
oleylpolyoxyethylene (2) ether (trade name Brij 92), stearyl
polyoxyethylene (2) ether (trade name Brij 72), lauryl
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8 2576 14 17 6 40N-RNA 8 6 28 2 RNA concentrati on:

100 nM 25 Here, inhibitory activity %is a val ue

obtai ned b subtractlng t he nunber of c¢ells noving
PRLyRxYRELYEERe | bh otthere %p’%aéjr?elz"aﬂeoﬁlrﬂ-ﬁe?’ﬂbnber of

gsghg TO¥LDO: MY Lhut (Ahe ol ti:9adl nkbie 2BhapBl 0-020),
In

stalne cell extract) taken as 100.
bflbekt abpe;tyreax: ho®6 ma@y@neh ante axybropyhenauibeadef name

nmeasur ene I, N d. 079 %
SYRBERRPLET Sofl The bhrartrs Soham iy ety | NGl Es of the
oh0ssessfdoal ceblive gsal ) Qibﬂﬂdﬁdﬂdcbbﬁlactsumfﬂwwagabﬂﬂstand the
pl ei otrophin. The experinent was perforned

1dkecFRBeRe aBBVELORSE eptlTt FRE ﬁﬁéﬁoPﬁoﬁﬂlﬂlﬂEge%EedﬂFn
%g?ggg 8@1gﬁéfﬁacéﬁtfbéf¥§“écé&bﬂéﬁieeb@%é'q§@§10wtpetrolatum,

'o these aptaners did not exhibit a
wheﬂarpabtelahhmblp@quﬁmnd\plgﬁtﬂhﬂaﬁstSgﬂép@nﬁ@pﬁhhte

ﬁEgg%%ﬁ %ﬁ%ﬁﬂ?ﬁft?%réin¥%ﬁg%g?lchoné?oP&?%%g%F% ngtment

hwlgbplhﬁlﬁbepéﬁkbla@r%n ﬂtpmﬂ.ﬁecacltand]lﬂrﬁs hgﬁrml@lzede lanolin,

and pl ei otrophin e experinment, was perfaqrne
wase&rebearabby el nkBeRt . thedre &ﬁ@%%ﬁ@r macrogol
gﬁb %ﬁ%daWHtEthP§kéP lgrETEH&éd'ﬁlﬁﬁ“éﬁﬂé%tgv@'1ngred1ent and

roitin sulfate C. The supply of heparin used was
uaegr eduat prapaftationed by Nacal ai Tesque. The supplies
%%5%qondroitin

An inhalant can be produced according to a conventional
method. Specifically, an inhalant can be produced by powdering
or liquefying the above-described 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 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 one can be widely used;
chlorofluorocarbon-series compounds such as chlorofluorocarbon-
11, chlorofluorocarbon-12, chlorofluorccarbon-21,
chlorofluorccarbon-22, chloroflucrocarbon-113,
chlorofluorocarbon-114, chlorofluorocarbon-123,
chlorofluorocarbon-142¢c, chlorofluorocarbon-134a,
chlorofluorocarbon-227, chlorofluorocarbon-C318, and 1,1,1,2-
tetrafluorcethane, 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.

[0057]
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20 sulfate E and C used were the sane as those used in
Exanpl e 4. The concentrations of heparin and
chondroitin sulfate E were 0.1, 1, 10, and 100 pg/ni. )
As a Teeudesage tofe e aharErceutégadi ATathe. Rresepty invention
[ e I MYAR P . :
vhPEd aE g, O OrRC e i1 ey, OF S ehe iiifedient,
shepausnesnhobidietbddrg @@limaii gpetiies betinygi thesswbject of

dki ne and pl eiotraphin by not | t han, 80%
aRBERHRFFEE Lo IS (T AP Ve o8, THeC GHREREE 2f on of
adRiFi gt riridh) hded waidtit)e e 49% taed1pkel ohh@pPHHhE usual
by 69% Assumi ng the nol ecul ar wei ght of chondroitin
degpgar ePT5ed P Yre goputthelegeéivRedanongdigot per day for an
or (1P r ,

a?ﬁ?ﬁ?bi or yﬁ%c'%alg)%f??/é 'oof%cbt]hg'jo%%jgrrué? 1?8()@%9%%,8%%?:‘%%%1@
ableud (5000 hMo vatsoutakléh ma’ kiQ0 preffe rabhiybabouny 0.005 to about
activity of chondroitin sulfate C was 44. [0081]
1388/ K%r above, it was found that the aptamers shown by
[(66SB1ID NO1, 2, 4, and 5 bound specifically to

m dkine to inhibit the cell mgration activity .

t her eBRe OHeSmmiN- FIVeHOhEdiSO PAIM-A8§s8r Bedlfophase carrier
dkin | . . > hi b N .
g BB S e Yo B B FRRABFBo L imventdon
immdbbtinedbté rech by ASEEEXmaiesnof &hersblidhplease carrier, a

nonspeci fic adsprption, .but, bind to.an igportant,site.,
SHEEBEREF echwl TR R ne dBidt o (G- o Hder oLy PLRERLY | A Tilter,
aaBErePongs i & i doButhid AtendE £ Pdircaisentztyriiahi baheBetfiéntioned.
cell m grati on activity w thout distinguishing between
ThedrRithstanbe 102p| ke AdpHSd e dbhichdPsy hBrapeaferlirs and

O\ }Qarglg4 iRk t I L

tgg fwn@gglyn]éssgsénc rr? 'dek}l{%e]éérﬁw gl@ ei@’?}lf.L g’gﬁ%ﬁ‘é gggﬁgéﬂhﬂ/ene)
shbebkaygspf gbdss sutbtaesi mpattite sepatiratbsndsndicon

sjte is conserved at .a high |eve], .the.high
s3huErrrefy | SCutie muthiiahhs SR, Tk deinang gubstrates
pkEyarRbend] cbQO82) MdatdiliAatdter andhskabblivaati 8Ad the
of the aptanmer shown by SEQ I D_NO 4 The aptanmer shown
lpfesean) ﬁew@au%neﬁ- né\?l SFergéss| 8higtheorasYR n@IFeose

' LLioR: | Hoge, of t A dj id
P S PP Rt Ty s Bt i ol ooy e (énd
Ns}hthmethgl.ehebl saccel anbigie 0xicdlitsty rame—tog oissphiokedt he
stability in the blopd, mniaturizatio nd . :
aIviBvipsertn BT TS Bar el Y ARl crpestinked with
ephehabrengdein | BéBlWId Zatf e ynErdfsStialked pallyABrs of
were performed on the basis of the secondary structure
agyiL At sanbynd il Wronds pr ek s aaty 1ame-dget PepPfligagrsed

- od o \ R .

R R e R S S e g LT
Sepheenteat Topopasr 1naMipy 550G nvn Siencenddweedrrang also
occur in experinmental .30 results endi ng.on_cel |
B5hr: PORSARER B Bt P ERA F T Ay RePBagatgsthese
réspasi ky¥e €ABLGQLA| N TeRCBoTEaS phakentarthari 8hi bhé Of¥esent
activities obtai ned when the RNA concentration was 500
ipveatéoshean Pa yadiel 3inTaeSxamp ked PRAfyinge detecting
Lpahibit ok iMities are expressed as rel ative val ues
a\%]mﬂt Hgtbhg%g%gét%fty of the aptamer shown by SEQ ID
[RA58]t aken as 100, so as to clarify the activity

di fferences, anong the altered farns. The inhibitor .

act | VERG SBEARERcebR ot (RIS SE0HS ReReps Lnvention
ckal be ehkhabnedz8y &Hd racidy thie JWiMairiefr e8l bSmethod known
noving with the addition of the aptaner from 100,

whi ch is the nunber 5 of cellggnoving w thout the

addition of the aptamer) was 73% when the RNA
concentration was 500 nM This is the nean for 4

. measurenents. The nean for 6 neasurenents of the

inhibitory activity % was 63% when the RNA
concentration was 100 nM [0083] 10 [Table 3-1]
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Cell magration inhibitory activities of altered forns

of the RNA shown by SEQ I D NO 4 against m dkine SEQ ID

NO Activity Nunber of neasurements Length (nt) 4 100 2
PET S57( nbosegxamp e, ) etgipdy thpt) iggrgduggsoaggadiinity

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. 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 thiol group, a hydroxyl group, and a carboxyl group can be
mentioned. The present invention also provides an aptamer
having such a functional group introduced thereto.

[0060]

The present invention also provides a method of purifying
and concentrating MK. The method of purification and
concentration of the present invention can comprise adsorbing
MK to the solid phase carrier of the present invention, and
eluting the adsorbed MK with an eluent. Adsorption of MK to
the solid phase carrier of the present invention can be
achieved by a method known per se. For example, an MK~
containing sample (e.g., bacterial or cell culture or cuilture
supernatant, blood) is introduced into the solid phase carrier
of the present invention or a composition containing the same.
MK elution can be achieved using an eluent such as a neutral
solution. The neutral eluent is not particulariy limited, and
can have a pH of, for example, about & to about 9, preferably
about 6.5 to about 8.5, and more preferably about 7 to about 8.
The neutral solution can alsc be one comprising, for example, a
potassium salt (e.g., NaCl, KCl), a magnesium salt (e.g.,
MgClz), a surfactant (e.g., Tween 20, Triton, NP40), or
glycerin. The method of purification and concentration of the
present invention can further comprise washing the solid phase
carrier using a washing solution after MK adsorption. As
examples of the washing solution, those containing urea, a

chelating agent (e.g., EDTA), Tris, an acid, or an alkali, and
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57 2 66 10 81 2 73 11 100 2 77 12 100 2 58 13 100 2 50
14 100 2 54 15 75 2

the like can be mentioned. The method of purification and
concentration of the present invention can still further

comprise heating the solid phase carrier. This step enables

- the regeneration and sterilization of the sclid phase carrier.

[0061]

The present invention also provides a method of detecting
and quantifying MK. The method of detection and quantitation
of the present invention can comprise measuring MK 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 MK 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 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 blet technique
(e.g., use as a substitute for secondary antibody in Western
blot technique), immunchistochemical staining method, and cell
sorting method, detection and quantitation can be performed.
These methods can be useful in, for example, measuring MK
contents in a liVing organism or biological sample, and
diagnosing MK-related diseases.

[0062]

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.

[0063]

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

[Example 1]
[0064]
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56 16 61 2 57 17 68 2 46 18 88 2 37 19 94 2 44 20 97 2
42 20-1 109 2 42 20-2

Preparation of nucleic acids that bind specifically to midkine
1

Nucleic acids that bind specifically to midkine were
prepared using the SELEX method. SELEX was performed with
improvements of the method of Ellington et al. (Ellington and
Szostak, Nature 346, 818-822, 1990) and the method of Tuerk et
al. (Tuerk and Gold, Science 249, 505-510, 1980). As the
target substance, human midkine was prepared using yeast with
reference to a method of Murasugi et al. (Murasugi and Tohma-
Aiba, Protein Expression and Purification 27, 244-252, 2003).
Hereinafter, unless otherwise specified, midkine means human
midkine. Midkine was immobilized on an agarose resin (NHS-
activated Sepharose, manufactured by Amersham Bioscience) by
aminocoupling. The aminocoupling was performed as directed in
the specifications of Amersham Bioscience. The amount
immeobilized was confirmed by examining the midkine solution
just before immobilization and the supernatant just after
immobilization by SDS-PAGE. As a result of the SDS-PAGE, no
band of midkine was detected in the supernatant; it was
confirmed that nearly all of the midkine used had been coupled.
This means that about 175 pg of midkine was immobilized to
about 70 pL of the resin. _

The RNA used in the first round (40N-RNA) was obtained by
transcribing a chemically synthesized DNA using the
DuraScribe™ T7 Transcription Kit (manufactured by Epicentre).
The RNA obtained by this method has the 2/-position of the
ribose of the pyrimidine nucleotide fluoro-substituted. The
DNA 94 nucleotides long shown below, having a primer sequence
at each end of a 40-nucleotide random sequence was used as DNA
template. The DNA template and the primers were prepared by
chemical synthesis (manufactured by Operocon).

[0065]

DNA template: 5’ -tcctcattcctgtcctcta-40N-ttecctecttctecteteece-37
(SEQ ID NO:71)

Primer Fwd: 5’-taatacgactcactatagggagaggagaagaggaa-3' {(SEQ ID

31



10

15

20

25

30

35

84 2 42 20-3 60 2 42 20-4 60 2 42 20-5 88 2 42 20-6 69
2 42 20-7 88 2 42 20-8

NO:72)
Primer Rev: 5'—tcctcattcctgtcctcta—S’ (SEQ ID NO:73)

N represents any one of A, G, C and T. The primer Fwd
comprises a promoter segquence of T7 RNA polymerase. The
variation of the RNA pool used in the first round was
theoretically 10%.

[0066]

The RNA pool was added to the midkine-immobilized resin,
and allowed to stand at room temperature for 30 minutes. After
30 minutes, to remove the RNA not bound to midkine, the resin
was washed with solution A. Here, the solution A was a mixed
solution of 145 mM sodium chloride, 5.4 mM potassium chloride,
1.8 mM calcium chloride, 0.8 mM magnesium chloride, and 20 mM
Tris (pH?.G}. The midkine-bound RNA was recovered via heating
at 95°C for 10 minutes with the addition of an eluent. As the
eluent, a mixed solution of 7 M urea, 3 mM EDTA, and 100 mM
TRIS, adjusted to pH 6.6, was used. 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
operation was performed in 7 rounds. After completion of SELEX,
the PCR product was cloned into pGEM-T Easy vector
{manufactured by Promega), and the Escherichia coli strain DHb5u
(manufactured by Toyobo) was transformed therewith. After the
plasmid was extracted from a single colony, the base sequences
of 48 clones were determined using a DNA sequencer (ABI PRISM
3100, manufactured by ABI).

After SELEX was performed in 7 rounds, the sequences were
examined; the sequences exhibited convergence. Twenty copies
of the sequence shown by SEQ ID NO:1 existed, and one copy of
the 2-base substituted form existed. Two copies of the
sequence shown by SEQ ID NO:2 existed. One copy of each of the
sequences shown by SEQ ID NO:3 to 5 existed. The secondary
structures of the RNAs shown by SEQ ID NO:1 to 5 were estimated
using the MFOLD program (M. Zuker, Nucleic Acids Res. 31 (13),
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99 2 42 20-9 130 2 42 20-10 86 2 42 20-11 76 2 42
20-12 53 2 42 20-13 89 2 42 [0084] [Table 3-2] SEQ ID

3?8%—3415, 2003). As a result, internal loop-stem-hairpin loop
structures morphologically similar to the RNAs shown by SEQ ID
NO:2, 3, and 4 were seen (FIG. 1 to 5). All hairpin loops were
made up of eight nucleotides; 2 and 3 were l-base substituted
forms compared with SEQ ID NO:4. Regarding the stems, SEQ ID
NO:2 was configured with two base pairs, and SEQ ID NO:3 and 4
were configured with three base pairs.

[0067]

Each nucleotide sequence is shown in the following. The
parentheses in each nucleotide show modifications at the 27-
position and F is fluorine atom (hereinafter the same).

SEQ ID NO:1: _ . . _
gggagaggagaagaggaaau (F)agu(F)u (F)aagggu {F)gaau(F)u(F)u(F)gc(F)g
aaagce(F)u(Flau(F)u(F)u(F)u(F)agu(F)c(F}gc(F)agu(F)agaggac (F)aqgg
aau{F)gagga

SEQ ID NO:2:

gggagaggagaagaggaaggac (F)u(F)aagu(F)aagagaac(F)ac(F)c(F)ggaau (F
Ygaagggac{F)u(F)u(F)ac(F)gu(F)gu(F)agaggac(F)aggaau(F)gagga

~SEQ ID NO:3:

gggagaggagaagaggaaagc(F)c(F)u(F)u(F)c(F)u(F)ac(F)c(F)gaaagu(F)g
ggaaagc (F)ac(F)ac(F)au(F)aaau(F)c(F}u(F)ggu(F)agaggac (F)aggaau (
F)gaga

SEQ ID NO:4:

gggagaggagaagaggaac (F)qu(F)gc{F)u(F)c(F)u(F)gu{F)ac{(F)gaggagu(F
) age (F) ¢ (F) ggaaagaagge (F) ggu (F) gu (F) gu (F) agaggac (F) aggaau (F) gag
a

SEQ ID NO:5:

gggagaggagaagaggaagu (F)gu(F)gc(F)ac{F)aggggu(F)u(F)ggu(F)gu(F)c
(FYgggu(F)gc(F)au(F)ac(F)agu(F)au(F)aagau(F)agaggac(F)aggaau(F)
gaga

[0068]

seuence of hairpin loop

SEQ ID NO:2 -ggaaugaa-

SEQ ID NO:3 -ggaaagca-

SEQ ID NO:4 -ggaaagaa-
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Activity Nunber of neasurenents Length (nt) 21 0 2 44
22 70 6 33 23 66 2 38 24 65 2 38 25 81 2 41 26 18 2

[Example 2]

[0069]

Preparation of nucleic acids that bind specifically to midkine
2 .

To prepare aptamers that bind to midkine but do not bind
to pleiotrophin, a midkine family protein, SELEX including pre-
subtraction using pleiotrophin was performed. First, as with
midkine, pleiotrophin was immobilized to agarose resin by
aminocoupling. Next, the RNA pool was added to the
pleiotrophin-bound resin, and allowed to stand at room
temperature for 30 minutes. Thereafter, only the supernatant
was recovered. 'Theoretically, this supernatant should not
contain an RNA that binds to pleiotrophin.- This supernatant
was added to the midkine-bound resin, and SELEX was performed
in the same manner as Example 1. The pleiotrophin used had
been expressed in yeast by the method of Murasugi et al.
(Murasugi, Kido, Kumai, and Asami, Biosci. Biotech. Biochem. 67
(10), 2288-2290, 2003). The DNA template and primers used were
the same as those used in Example 1.

After completion of 7 rounds, the sequences of 48 clones
were checked; convergence was observed in the sequences. Among
them, ten copies of the same sequence as SEQ ID NO:3 obtained
in Example 1 existed, and one copy of the l-base substituted
form existed. Six copies of the same sequence as SEQ ID NO:2
existed, and two copies of the l-base substituted form existed.
Furthermore, cne copy of the same sequence as SEQ ID NO:5
existed.

[Example 3]

[0070]

Preparation of nucleic acids that bind specifically to midkine
3

When midkine is immobilized by aminocoupling, important
portions may collapse depending on the site of aminocoupling.
Hence, filter binding SELEX using a nitrocellulose membrane,

which does not involve immobilization to a carrier, was
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41 27 78 2 41 28 71 2 31 29 74 2 31 Cond-C 44 2 The

RNA concentration was 500 nM The activities are

expressed as relative values with the activity of the
pRX&oghedn EhiSEQ Y Dri-axcedl tokesrasateonugheic acids that

bﬁg? ?gqb£¥hegté¥#hérd% {QfghdFﬁ#§f§¥%MééﬁﬁssggadegEEét bind,

e mean 4 nmeasur enent
ofmateebakndi 68t €e afyat uchatelmtates ds0 areudd kedlgkitnebind to

Cond- C_i ndi cates chondroitin sulfate C [0Q8 / oThe
n3rreredlpiree PRIPFRNST 1 SfF ST r%lc(%éﬁé % ﬂé%%%hkﬂy to
p3hE . exph ate bhel omd $EQUIRNQRe H@xBHC! 8R1bHES ¥8r€tand for

del eted from'single stranded part at the 3" end side
36f mRNAteRoRk boOSECRIPE INCE U e, and then the mixture was

f%%%%%%&gﬁg @ggag 982LL 5L A P 8 R upkr au(Epac(F)
n)La@e:(:E)m(xlEbsgaaa@hﬁ@@@ (R ypHdyadR)yywaheghgdan( Bpaution A,

SEQ I.D NO 7: 14 nucl eoti des werge del et dfr mS|n l e

they Qﬁ&éacﬁéFFla?et ReMBTaRe FVaT FdHE gepd heated
aED9HQE4f09n§ 5Gs. Subsequently, in the same manner as

Example 1, the RNA was recovered by ethancl precipitation,
amplified by RT-PCR, and transcribed to the RNA pocol for the
next round. The DNA template and primers used were the same as
those used in Example 1. The eluent B is a mixed liguid of 50%
phencl and 6 M urea.

After completion of six rounds, the sequences of 48
clones were checked; no sufficient convergence was obtained.
Hence, SELEX was performed in three more rounds; after
completion of the nine rounds, the sequences of the 48 clones
were checked; sufficlent convergence was observea. Among the
sequences, 21 copies of the same sequence as SEQ ID NO:2
existed, and four copies of the l-base substituted form existed.
Ten copies of the same sequence as SEQ ID NO:4 existed. Three
new sequences were discovered, none of which exhibited
convergence.

[Example 4]

[0071]

Evaluation of binding activities by surface plasmon resonance
method

The binding activities of the RNAs shown by SEQ ID NO:1
to 5 for midkine were examined by a surface plasmon resonance
method. The measurements were performed using BIAcore2000,
manufactured by BIAcore. The sensor chip used was the SA chip,
which had streptavidin immobilized thereon. Bound thereto was

about 1000 RU of a lé-nucleotide Poly dT with biotin bound to
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was added for transcription.

?%Ja?% F) gu(F) gc(F) u(F) c(F) u(F) gu(F) ac(F) gaggagu(F) agc
c(F)gg

taaagaagod( Ehgged £) gubie) RiEFPedagyaber) aggaduli &l gagher

nH{:??RElgﬁ dgglgl gascgcﬁgcg [s eerNﬁ.S’d elr%%%%le%reo t I%IeldSE.IenIrIpOblllzed
t?g ?g(eg)lﬁa@ﬂﬂg ago@as (Fome (b%ﬂ»(é%rg W1F)zael B). gau@agan(@z&@c
m@&éaecéweerm@@(m%(@ ag8@%9@561@%@3‘@%%9508@1&13’“r

u er
Pk%@%%%o%?t Q gl ‘ﬂa:r eo é\FieﬂréeH delri@t egeﬁﬂlﬁgd}ﬁﬁf%SEd tor
BORCEES WEB/Qohﬁtﬂon A. As a result of the measurements, it
+88029300°022029003L LU R4S (D B DONODIA66R pouna

tgg AlaRangguEEEguef) gudn) agaeadcidceagaal( Fro8ggalSEQ
D NO 10: the | oop portion was repl aced with GAAA
rr@@fsilaem@aﬁ vas RRAC Speer YL BEG 1D 40 ANPAys which comprised a

48%%3%3%@ 89200354 (FAgW A 9C (Fmddd A ( FagueFrach i, it

wpag EOENd( E)lgaaabg C4 O gRpUR R e @Wﬁ@@gﬁd@ﬁ)‘:&’g Feauppidkine.

oFA0RELO0RE W PER AP M e S S PRSI 3R 0 of e

REAGe SQBWR’\BySBE@nIDYI\l@EQ t1® NO BecMhise mldklne contains large
gggagaggagaagaggaaC(F) gu( F) gc( ) u( F).c( ) u(F).gc(F) a %ected to

g8ic amino dacids “such as 'lysine,

b)fﬁgicﬁ) géhggaeagﬁ 998%&@9@1@%(@%&3 R3¢ BagG .

aau( three G U base pairs were
repl aﬁedcw,t B @aabbasme@‘alwssmerf@rmctm%tnq l#s éh¢ running

' 1 | eot i 5 f i nal .
S A BERCRE S, AP S Te R T et ar s oot gt ion
(sB1NQi®n B) preparec(iFk))y c(:l;r;zn%:ll.:ng %he sodium chlorléi)e
ajaggagaagaggaac C u C a a
R ooy ABaGRaBOCRTI BBCh FYORE GBEP) oL FPR SRl FEPaEed that
bfg\}qan g:é:l:h%uﬁh%gékdﬁs:tﬁveé%g&ﬁeé@ﬁtfé&ﬁ’&eﬁiﬁlﬁiﬁon, ionic

art at the 5' end side of RNA shown b
SE@ g N@nlspecaﬁdcemmta@lue@ouk@r@ orddypced. As a result

SCI pt (0]
o agERRECEGRER) HFFYRE (EPHRLF R (S gy boune
t@RadeRage . C (M a6l D) U (e HMEag{dwyn $5QSED NO kd: 20ne
G C base pair and one C G hase pair H&ﬁ_? el et ed
B tee ML OEANSt thélgﬂﬁrs@%Er%g Rpan SEINBNA  (FIG.

7NQ +2e fact of binding at the high salt concentration means
dggagaggagaagaggaac( F) yc( F) u( F) ac F)gaggaQU(F)aQC( F).c(
th)egy ddaeg poaggd SFLG4el ¥) fa(PragcliBirepiph s Norkb: ABE s

and A%ﬁ/v{%é% %%l &l e%gﬁrsoma%hﬁolco% lggurtﬁ QI{]OI‘?JPGCJ_%ally to
49A0gRIZRGRA0ACDEL g8 pELUCEFGLLY) e¢dgmagyagidkirage
(Delg et (p R a0 (000 52, o,
RAUIBON A3 to the CM4 sensor chip by aminocoupling, and the
RNA shown by SEQ ID NO:4 or 5, as analyte, was injected,
whereby the affinity of RNA and midkine was checked. Midkine
immobilization was achieved using N-hydroxysuccinimide (NHS, 11
mg/L) and N-ethyl-N'-(3-dimethylaminopropyl} carbodiimide
hydrochloride (EDC, 75 mg/L) per the specifications of BIAcore.
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to RNA shown by SEQ I D NG 12.
g?g?g?ggagaagaggaagi(:l:) gc( E) u( F%:?C( (F%:;ic( F% gag%%( ::)Dagc(
c a. aa Cc u c(F)agc
MLaKa oGt Ao dauetparpoaRY RAUERETERR by
BIA%%E@* DQ?@ %?hStS'ée@oﬁkemaq{l%rf"cﬁe RSO L1 0cking,

1 Mg@@'a@'a%?gmwe) bv@FP)ser‘-Paé@P)Sd@é*g @@FV@@CGS)@( F) d¢akly-52+
a u
M- ﬁug%ﬁ%?&%%‘g&(\%g%g %EI g? égﬁbroigsﬁltrgg e§t rlélndéd W iigjobilized
to the Bloendetide of BhA skasorhyhIoQ MK N06A7L2hndiGs”,
was added thereto for transcri

ti . . e
mangBact byt Podc PRPEAGT g A0 SUeE S dq R ABERIDiged to the
floﬁ) Sé’if) §?r §68) FRER-hBnlenl B dxieeC @xbars Plids Vﬁﬁnoblllzed

del et ed om stem part "at the end S|de of RNA shown by
to BE® fbowOsekl 25 The flow cell 1 was used as a cell for

conB P PRE iR L Bioy 0REEL Y] BiRIYE' pfioRTaRaRts

fr_a@maﬁtpabr ofgdseneold AhAps aspaidsdm& elteivesr fuln=ifdRities
art at the end side of RNA shown SEQ I D 30 NO 17.
f°r9695@§8§a95( Figaece) Gagok &u('ﬁaéé’c‘@f; A Faddieg g BEFR

cosGhE Lotk LAY o e e i

SEQWLDhNONE. b@ﬁnd to full -length midkine (herelnafter, written

rac5¥7 Ao Ehtl B el s Bt el st ey,
but( GidSkex! Bﬁi@ 2O Zhef N-ﬂonﬁ:tﬁmdm nBMusi@wrhe%l%ﬂé%
NO 20 was nodified with Owve. %agag%aac (F)

wrigtep ME-NE) @@mleaédagu*ﬁeﬁwbeéew GuemoapEQ 10

oS heRgAUR MU IEAE, M0N0 T, SO ey

wasghdapeggdar MR-NgjahapF)fogadagu (F) ag (M c (F) ¢ (F)

0ofdgragaag (M g (M c (F) ggc (F) gu ( F) ¢ (F) 10

I ID NO 20-4: Gin loop part of RNA shown by SEQ ID

[TabPe2q jas repl aced vvlth Owe. gggagaggaac (F) gac (F)
gagu (F) agc (F) ¢ (F) g (M g (M aaag (M aaggc

.Affg_p)-.tgg@f( RyLGgd ne la)ndc VeRLque088ialysesEQ | D NG 20- 5:

In DUIge pPprt of HI\I/-\SI’]OWHME\Q?RIUI\ILJAU 1 Wa

A

repl aced WW —tA—g—My-a—{M—a—tMa (M
Fypl engt _(_‘Uél\*‘,[ﬂ"; r‘\'({: ;Fhfﬂht mm (M
SEQUIDFNOa4(M gc+#®) ¢ () ggaaagaagde (F) e (F)

gu
SEQFXDCNOEE SEQ4D NO P0O-6: G in bul ge pant of RNA
Hepd @0 DY SFQ TDGKJ 20-I[Z0 Wag reprafred wi L CVE.

Chondroitin +++ + -+
sulfate E
Chondroitin | + - .+
sulfate C

| tRNA +4+ - +++

Measured by the surface plasmon resonance method. Midkine was
immobilized to the CM4 sensor chip, and various analytes were

injected. Affinity is higher in the order of +++, ++, + and -.

f0073)

Similar experiments were performed using as analyte, in
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Mg(Mag(MaMg(Ma(lMag(Mg((MalM

M ¢ (F) gac (F) gag (I\/D g (M ag ( Mu (F) agc (F)

F) ggaaagaaggc (F) ggc (F) gu (F) ¢ (F) SEQID

pPNS&Cc@0e¥: RMA nhémwapi pafiensfr iRNA Solddwm By lSEQPPDChN®: 20ntlestinal

R T S B B

cgagga@ueﬁl)c) @mnmdﬁlm( FBulgad ¥ (@FaocfMsquadggartk)age,
gc %gu( c (F) [.0090] SEQ.I.D NG 20-8: A.in loo
maa\a#ae URRA —Y b 539 8e G RS35E-98 ) wa § FPfL*éanmﬂﬁfate C
(%&/Sm §Ha9k(é@rﬂliebq F,)g MM & (d@o—@o(,lwoo odhugatMir8d by
gac (F) ga (M gga (M gu (F)
Sewagek(@ocpféfa)twa)'(mr %W(W@@ GEpdggy 6 W@b As a

%EEIIQ. D( f\%) xéEQ %%I’II\Q 1:21'9 Ef} ss’eto%gal@tgwp%o%ﬁ\%f finity
f?% MR-§ N&ng lﬁc'l;'%lncgalﬁi(@@% (ﬂ\désl‘gg(d(w T@b(ulw éa ;M c ( E) g

C | F) FiRhaABERyCL | PG O ) A Eth: Spep Berre 1o
nDO22011R: BOHR-PRI A% thé?’\iei]&rm\ﬂ(%m $EQth NO3Ba9n of

were nodified with

madglipeg (MgamptiNje a itvpas [Eopnd (Ch)itg‘él(?el\‘/% WAég/ID‘?W (@QaSEQ 1D

vy B an ey L35 s BAREEE0AE e paph Seronany

tof tRNANShomaihy SEQd BHNRs2@Ghatwehe BNAEf sRdwni bja . ID NO:4

e B oo B A8 o A Mt o <o
5% gﬁ ﬁﬁé @ d5ha 992 kMed® {Mad3389Gi() bei adneMhrin-
(F) (F) ¢ (F) 10 SEQ I D NO 20-12: some parts

b@hdmg ghba/n (lﬁyr@@j— 3D NERER L wdieahs fBl@@hMSt Reg@\Eommun .

oip=f 129t Slod (e ga Moty By’ kg o
168)7 gec(E)16(£B):6936¢M4.pa (M g (M aaggc (F) ggc
&E&g (M u (F) ¢ (F) SEQ ID NO 20-13: sone parts of
[RRA%dhown by SEQ ID NO 20-5 were 15 nodified with Ow.
9 (M 19 («M‘; 9e£é/hn§néMw19e1ﬂ'Mr %J_( Mot9 i A Mhodm( My seEQ ID
a(Mc(F) g(M a(M gé:arg%ma(l\/DQU(F)a
NOWp @@Sé%}?sed(ﬁ) bg@@\lwaca@‘(lmy e melkipe dgaily

(ro)tegn( N!Lefom(:régﬁ {1 [Qgglg rface F&qgﬁ%c%lgl%%son%%%e mgthod as

Pyase pati was & f Fom st em pa
deisde ibEdRABosBoWTTy BEQ w3 Nenbhi lgggal agy aae GF\) sgnsor chip,
aﬂj; %F) ac_(F) ga agu (F), agc (F aaagaagc (F)
) p&géopmp ipess DN oed- ﬁué?é‘&??dé@nﬁﬁ?%lflc

aqi%l %EA%N om, al A /ﬁLSERI@iQdL@Qs pa?dtde@ttct hehd ' pI1NG Y
shown by EQ D NO 20, and two 25 Gs were a ded

sfodmttmansowpmwub@wﬁ: t@% We@ty dfc veF) Teupf) that
|

Sraapeangin EL 85 1h)ngls (FlafelBla P10 IR micy fox
pledptireopRiA, sbammthy SEQFEE NG 2DHowSD tgggﬂgﬂ'gg:aa‘:‘(cr( E]):Ldklne

c (F agga F F F . (F F
U%ﬂrn(gF) L@gé%gy%ﬁéga%[)?ﬁ% %4 : é %O%%%g]%?f rqﬁg G was
ge%@o&ﬁr%@ W 5t WYl Bld %A&%éﬂbt@%rﬁ@%u% 86QchD 40N-RNA,

gggagaggaac (F) gac gaggagu (F) agc i)F)

t(ﬁﬁeudes‘)fe@ #Ep COVFF Hoge t@t g@%r (tigs By oy SEQ ID

NQ'J::)S. The 40N-RNA exhibited higher affinity for midkine than

g9 (
a (
c (

for pleiotrophin. From above, it was found that pleiotrophin,
like midkine, possessed a propensity to bind to nucleic acids.

It was also found that the RNA shown by SEQ ID NO:5 possessed
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SEQ I D NO 25: the internal |oop portion in RNA shown
by SEQ ID NO 20 was replaced with the internal |oop of
apt amer shown by SEQ I D NO 2. . _
hgghegaggiiact £y gaef F)ighgiae (tFeag FOF) elELggaenbanggc(F) g
Eﬁggk%u(F 5)c(F) SEQ ID NGO 26: G18 of internal |oop
[ shown by SEQ I D NO 20 was del et ed.
ggg9agregapaci{ ) @ae (do igagagidd magati)rC o) ggsaapaagyas Fgown by
gc(FﬁgNéF Jc(F) /o SEQ ID NG 27:. Al 9 of |nternal | oop
SER RRANG hHWAOBYS SEGW;W@ B fdd e foFe@rher proteins. As
g g = F
tag g?gggﬁaﬁ (FAF &0 %ﬂ h@%@%ﬁ&( Q@@@qggeea%s A\8d human

two G were renpved from
aﬂbemsh émdmaﬁa!ctthee@é@;or&hm)ba@e:qmsem (Eaek R rvesl

.to .C.i n.RNA s

SGBEPEFbATRa00 TS a0 I (T acduRo e FRRGECRRdcpRyTE e o0
)acSE@rbE)eN@ 29 ahaDy e Weie ireranied.f r am theesulendh@ban IgG1
RNA shown ﬁé SEQ I D NG 22

208lc PEPARGBAEUTEY BER FIX A igthaay 0o SR 1Gc FIPGUBRPLRFPY SEQ

b #8:k0083] 5 at a11 TN&r&R] laodhgr, a&ltoc}agnhbﬁhaowat the RNAs
activity of the aptaner shomn by SEQ ID NO 4 agai nst

stowsebyi BRONEDWES: &xamd nediidreteyiad eenhaimameahbymin and

was _t that_for_ the above- descrl d
n{85e: FhEn: BhCRUTEA BT, AL A G SEPDE iRe thg Plood.
[eppeni nent, the inhibitory act|V|ty @6of thls aptaner
was 50% This is equjvalent to about 57 relative t

the i ARPOPLBRAYNARFWTILIRS (K Lhep RS shgynn Sy ﬁﬁﬁaﬁﬂ NO:2
A e}k' Re takensgs 490:46.0e Al iMly HeH eASGre measured. As
evi dent 'y, conpared with the inhibitory activity
d&gaumbedhahame i the rteeammgnenmﬂ@%m%f@rrmﬁais wigbn¥K50

pta t exhi bit er, Lnhj.bito
E\Jnlh;eg g?g{;ehﬁﬁ% nSEE 1|:nc‘;h%t g%] a EQQL&‘C, E.Xswas found

t&h@%l&nofabhésé, REAS s sreded hofhi rhiyt SEQH RKNG 4,
whi ch_was_originally 77 nucleotides |ong, could be
[FAMRLEr PZed 55 to 31 nucl eotides, without
{@@ﬁqqderably reducing the activity (SEQ ID NO 28,

The hairpin | oop portion of this aptaner obtained
Ewaé@ampnabﬁ/awAbeptmmw cdvel apteradriaretiabhiéd tika
act|V|t¥ even when the hairpin | oop portion was the

EUCG tetra-loop (SEQ ID NO 23, 24). Even when

t he [ N&_ekﬁlﬁb sl vopwpotd i Prsy@ss repeatechat thdrdge@itor cell
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serum albumin, Dulbecco's Modified Eagle's medium) supplemented

with each RNA aptamer added thereto at 100 nM. 200 pL of
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%609 [ Tabl e 4-1] SEQ I D NO M dki ne Pl ei otrophin
[Baigteh {Int) activity Nunber of nmeasurenents activity

8%5?“%1&¥a€5§§%ﬂﬁﬂﬁﬁk%ry activities of prepared aptamers

against midkine and pleiotrophin

SEQ ID NO | Midkine . Pleiotrophin
Inhibitory |Number of Inhibitory |Number of
activity % |measurements |activity % measurements
1 36 4 0 2
2 45 4 - -
4 63 6 8 2
5 76 14 17 6
40N-RNA 8 6 28 2

RNA concentration: 100 nM
Here, inhibitory activity % is a value obtained by subtracting

the number of cells moving with the addition of the aptamer

. from the number of cells moving without the addition of the

aptamer (absorbance of stained cell extract) taken as 100. 1In
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5 100 14 13 6 77 30 44 2 - - 71 31 94 6 17 4 67 32 100
6 11 4 57 33

the table, each % value is the mean for the number of

measurements indicated.

[0079]

Next, it was measured whether or not the aptamers shown
by SEQ ID NO:4 and 5 possessed a cell migration inhibitory
activity against pleiotrophin. The experiment was performed as
described above, except that pleiotrophin was used in place of
midkine. As a result of the experiment, it was found that
these aptamers did not exhibit a remarkable inhibitory activity
against pleiotrophin (Table 2).

[oosoes

Next, it was measured whether or not heparin; chondroitin
sulfate E, chondroitin sulfate C inhibit the cell migration
activities of midkine and pleiotrophin. The experiment was
performed as described above, except that the aptamers were
replaced with heparin, chondroitin sulfate E or chondreoitin
sulfate C. The supply of heparin used was a product
manufactured by Nacalai Tesque. The supplies of chondroitin
sulfate E and C used were the same as those used in Example 4.
The concentrations of heparin and chondroitin sulfate E were
0.1, 1, 10, and 100 pg/mL. As a result of the experiment,
heparin at 0.1 pg/mL inhibited the cell migration activities of
midkine and pleiotrophin. At a concentration of 1 pg/mL,
heparin inhibited the cell migration activities of midkine and
pleiotrophin by not less than 80%. Meanwhile, chondrpitin'
sulfate E at a concentration of 10 pg/mL inhibited midkine by
49%, and pleiotrophin by 69%. Assuming the molecular weight of
chondroitin sulfate C to be 40,000, the experiment was
performed at 500 nM (20 pg/mL). As a result, when the
inhibitory activity of the aptamer shown by SEQ ID NO:4 (500
nM) was taken as 100, the inhibitory activity of chondroitin
sulfate C was 44.

[0081]

From above, it was found that the aptamers shown by SEQ
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53 36-1 60 4

ID NO:1, 2, 4, and 5 bound specifically to midkine to inhibit
the cell migration activity thereof. The 40N-RNA
nonspecifically adsorbed to midkine electrostatically, but did
not inhibit cell migration activity. This shows that the RNAs
that had been obtained by SELEX are not attributable to
nonspecific adsorption, but bind to an important site
associated with the cell migration activity. Heparin and
chondroitin sulfate E equivalently inhibited the cell migration
activity without distinguishing between midkine and
pleiotrophin. Meanwhile, the aptamers shown by SEQ ID NO:4 and
5 inhibited only the activity of midkine. Since midkine and
pleiotrophin have a homology of 50%, and also since the
heparin-binding site is conserved at a high level, the high
specificities of the aptamers are understandable.
[Example 6]
[0082]
Miniaturization and stabilization of the aptamer shown by SEQ
ID NO:4

The aptamer shown by SEQ ID NO:4 is 77 nucleotides long,
having the 2’ position of the ribose of the pyrimidine
nucleotide thereof fluoro-substituted. To enable the chemical
synthesis, to reduce the toxicity, and to improve the stability
in the blood, miniaturization and stabilization of this aptamer
were performed. The operations of miniaturization and
stabilization were performed on the basis of the secondary
structure estimated by the MFOLD program, and the activity was
evaluated by a cell migration inhibition experiment. In the
cell migration inhibition experiment, the RNA concentration was
100 nM or 500 nM. Since some errors occur in experimental

results depending on cell condition, a previously assayed

‘sample was included as a positive control in each measurement.

The inhibitory activities obtained when the RNA concentration
was 500 nM are shown in Table 3 (Tables 3-1 and 3-2). The
inhibitory activities are expressed as relative values with the

activity of the aptamer shown by SEQ ID NO:4 taken as 100, so
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02533702 -
98 4 0 2

as to clarify the activity differences among the altered forms.

- 49 38 0 2 -

57 39 52 2 -

45 40

The inhibitory activity % of the aptamer shown by SEQ ID NO:4

(a value obtained by subtracting the number of cells moving

with the addition of the aptamer from 100, which is the number

of cells moving without the addition of the aptamer) was 73%

when the RNA concentration was 500 nM.

measurements.
activity %
[0083]

[Table 3-1]

This is the mean for 4
The mean for 6 measurements of the inhibitory

was 63% when the RNA concentration was 100 nM.

Cell migration inhibitory activities of altered forms of the

RNA shown by SEQ

ID NO:4 against midkine

SEQ ID NO Activity Number of Length (nt)
measurements
4 100 2 77
57 {(mouse) 2
6 110 2 67
7 91 2 64
8 100 2 69
9 57 2 66
10 81 2 73
i1 100 2 77
12 100 2 58
13 100 2 50
14 100 2 54
15 75 2 56
16 61 2 57
17 68 2 46
18 88 2 37
1° 94 2 44
20 97 2 42
20-1 109 2 42
20-2 84 2 42
20-3 60 2 42
20~-4 60 2 42
20-5 88 2 42
20-6 69 2 42
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49 40-1 80 2 - - 49 40-2 31 2 - - 49 40-3 65 2 - - 49
41 97 4 8.1 2

20-7 88 2 42
20-8 99 2 42
20-9 130 2 142
20-10 86 2 42
20-11 76 2 42
20-12 53 2 42
20-13 89 2 42
[0084]
[Table 3-2]
SEQ ID NO Activity Number of Length (nt)
measurements
21 0 2 44
22 70 6 33
23 66 2 38
24 65 2 38
25 81 2 41
26 18 2 41
27 78 2 41
28 71 2 31
29 74 2 31
Cond-C 44 2

The RNA concentration was 500 nM. The activities are expressed
as relative values with the activity of the RNA shown by SEQ ID
NO:4 taken as 100. The inhibitory activity % of the RNA shown
by SEQ ID NO:4 was 73%. This value is the mean for 4
measurements. (mouse) indicates a value relative to mouse
midkine. Cond-C indicates chondroitin sulfate C.
[0085]

The altered parts in the altered forms (SEQ ID NQOs:6-29)
are explained below.
SEQ ID NO:6: 10 nucleotides were deleted from single stranded
part at the 3’ end side of RNA shown by SEQ ID NO:4.
gggagaggagaagaggaac(F)gu(F)gc(F)u(F)c(F)u(F)gu(F)ac(F)gaggagu(F
yage (F)c(F)ggaaagaaggce (Fyggu(F)gu(F)gu(F)agaggac(F)a
SEQ ID NO:7: 14 nucleotides were deleted from single stranded
part at the 5’ end side of RNA shown by SEQ ID NO:4, and one G
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52 42 110 4 8.7 2 52 43 42 2 - - 52 The RNA

concentration was 100 nM The activities are expressed

as relative values with the inhibitory activity of the
wREA2dHBANTBY SERSEXIWE Bragai nst ni dki ne taken as 100.

et RELTRLE e fEtn Y (PR GIRMBoRbuTREbE R (P s
atiayaddgaeBsneENgs(F | QOOT]adtalce F igHRuIEDgEOGHO
Sﬁét&ﬁlﬁgzgyng baég g§¥¥%”§g¥g“é%lé%gg:@r%nt%héos%gg gt the end
side of RNA shown by SEQ ID NO:4.
gggagaggagaagaggaac (F)}gc (F)u(F)gu(F)ac{F)gaggagu(F)agc(F)c(F)gg
aaagaaggc (F) ggu (F) gu (F) gu(F) agc (F) aggaau (F) gagga

SEQ ID NO:9: 8 nucleotides from internal loop and CGG on the
opposite side thereof were deleted from RNA shown by SEQ ID
NO:4.
gggagaggagaagaggaac{F)gu(F)gc(F)u(F)c(F)u(F)gu(F)ac({F)gc(F)c(F)
ggaaagaaggu (F) gu (F) gu (F) agaggac (F) aggaau (F) gagga

SEQ'ID NO:10: thé loop portion was replaced with GAAA tetra
loop in RNA shown by SEQ ID NO:4.

gggagaggagaagaggaac (F) gu (F) gc (F)u (F) ¢ (F)u (F) gu(F) ac (F) gaggagu (F
yagc (F)c(F)gaaaggc (F)ggu (F) gu(F) gu(F)agaggac (F) aggaau (F) gagga
[0086]

SEQ ID NO:11: 3 G~U base pairs were replaced with G-C base
pairs in the stem at the end side of RNA shown by SEQ ID NO:4.
gggagaggagaagaggaac (F)gu (F)gc(Flu(F) c(F)u(F)gc (F)ac(F)gaggagu (F
yagc (F)c{F)ggaaagaaggc (F)gge (F) gu (F) gc (F)agaggac (F)aggaau (F) gag
ga

SEQ ID NO:12: three G-U base pairs were replaced with G-C base
pairs in the stem at the end side and 11 nucleotides were
deleted from single stranded part at the 3’ end side of RNA
shown by SEQ ID NO:8.
gggagaggagaagaggaac (F) gc (F)u(F)gc(F)ac(F) gaggagu (F) agc(F)c (F)gg
aaagaaggc (F)ggc (F)gu(F)gc(F)agc (F)

SEQ ID NO:13: 11 nucleotides were deleted from single stranded
part at the 5’ end side of RNA shown by SEQ ID NO:12, and GGG
was added thereto for transcription.
gggagaggaac(F)gc{F)u(F)gc(F)ac(F})gaggagu(F)agc(F)c(F)ggaaagaagg
c (F)ggc (F)gu(F)gc(F)agc (F)

SEQ ID NO:14: one G-C base pair and one C-G base palr were
deleted from the stem at the end side of RNA shown by SEQ ID
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NO:12.
gggagaggagaagaggaac (F)gc (F)u (F)ac (F)gaggagu (F) agc (F) c (F) ggaaaga
aggc {F) ggc(F)gu(F)agc(F}

SEQ ID NO:15: A36 and A37 were deleted from the loop portion of
RNA shown by SEQ ID NO:12.
gggagaggagaagaggaac (F)gc (F}u (F)gc (F) ac(F)gaggagu(F}agc(F)c(F)ag
aaagggc (F)ggc(F}gu (F)gc (F)agc(F)

[0087]

SEQ ID NO:16: A23 was deleted from the internal loop portion of
RNA shown by SEQ ID NO:12.

gggagaggagaagaggaac (F) gc (F) u (F) gc (F) ac (F) gagggu (F) age (F) ¢ (F) gga
aagaaggc(F)ggc(F)gu(F)gc(F)agc(F)

SEQ ID NO:17: one G-C base pair and one C-G base pair were
deleted from the stem at the end side of RNA shown by SEQ ID
NO:13.

gggagaggaac (F)gc(F)u(F)ac(F)gaggagu (F)agc(F)c(F)ggaaagaaggc(F)g
gc(F)gu(F)agc(F)

SEQ ID NO:18: 11 nucleotides were deleted from single stranded
part at the 5’ end side of RNA shown by SEQ ID NO:17, and GG
was added thereto for transcription.

gggc (F)u (F) ac (F)gaggagu (F)agc (F) c (F) ggaaagaagge (F) ggc (F) gu(F) ag
c(EF}

SEQ ID NO:19: one C-G base palr was deleted from stem part at
the end side of RNA shown by SEQ ID NO:17.

gggagaggaac (F)gu(F)ac(F) gaggagu (F)agc (F) c (F) ggaaagaaggc (F) ggc (F
Jgu(F)ac(F)

[0088]

SEQ ID NO:20: one C-G base pair and one U-A base pair were
deleted from stem part at the end side of RNA shown by SEQ ID
NO:17.

gggagaggaac (F}gac(F) gaggagu (F) agc (F) ¢ (F) ggaaagaaggc (F) gge (F) gu
F)c(F)

SEQ ID N0O:20-1: single stranded part of RNA shown by SEQ ID
NO:20 was entirely modified with OMe.

g{M)g(M)g(M)a (M) g(M)a(M)g(M)g(M)a(M)a(M) c(F)gac(F)gaggagu(F)agc
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(¥F) c(F)ggaaagaaggc (F)ggc (F)gu(F) c(F)

SEQ ID NO:20-2: first stem in RNA shown by SEQ ID NO:20 was
modified with OMe.

gggagaggaac (F} g (M) a (M) c(F) g (M) aggagu(F) agc (F) ¢ (F) ggaaagaaggce (F)
ggc (F) g (M)u(F)c(F)

SEQ ID NO:20-3: second stem in RNA shown by SEQ ID NC:20 was
modified with OMe.

gggagaggaac (F)gac (F) gaggagu(F) ag (M) c (F) ¢ (F) ggaaagaag (M) g (M) c (F)
ggc{F)gu(F) c(F)

SEQ ID NO:20-~4: G in loop part of RNA shown by SEQ ID NO:20 was
replaced with OMe.

gggagaggaac (F)gac(F)gaggagu (F)agc (F)c(F)g (M) g (M) aaag (M) aaggc (F)
ggc (F) gu (F) c (F)

[0089]

SEQ ID NO:20-5: A in bulge part of RNA shown by SEQ ID NO:20-1
was replaced with OMe. ,
g{M)g(M)gM)a(M)g(M)a(M)g(M)g(Ma(Ma(M)c(F)gac(F)ga(M)gga(M)gu
(F)a (M) gc (F)c(F)ggaaagaagge (F) ggc (F)gu(F) c (F)

SEQ ID NO:20-6: G in bulge part of RNA shown by SEQ ID NO:20-1
was replaced with OMe.
gMg(M)gMaM)g(Ma(M)gMg(Ma(M)a(M) c(F)gac(F)gag (M) g(M)ag(
M)u(F)agc(F)c(F)ggaaagaaggc (F) ggc (F) qu(F) c (F)

SEQ ID NO:20-7: A in loop part of RNA shown by SEQ ID NO:20-1
was modified with OMe.
g(M)g(M)g(M)aM)g(M)a(M)g(M)g(Ma(M)a(M)c(F)gac(F)gaggagu(F)agc
(F)c(F)gga (M) aa (M) gaaggce (F) ggc (F)gu (F) c (F)

[0020]

SEQ ID NO:20-8: A in loop part of RNA shown by SEQ ID NO:20-5
was modified with OMe.
g(M)g{M)g({M)a(M)g(M)a(M)g((M)g(Ma(Ma(M)c(F)gac(F)ga(M)gga(M)gu
(F)a(M)gc(F)c(F)gga (M) aa (M) gaaggc (F)ggc(F)gu{F)c(F)

SEQ ID N0O:20-9: first stem in RNA shown by SEQ ID NQO:20-5 was
modified with OMe.
gMgM)gMaM)gMaMgMgMaMaMc(FigMaMc(Fga(M) gy
a{M)gu(F)a(M}gc(F)c(F)ggaaagaaggc (F)ggc (F)g(M)u(F)c(F)
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SEQ ID NO:20-10: some parts of RNA shown by SEQ ID N0O:20-5 were
modified with OMe.

g(M)g (M) g(M)a(M)g(M)a(M)g(M)g(M)a(M)a(M)c(F)gac{F)ga(M)gga(M)gu
(F)a(M)gc(F) c(F)ggaaagaaggc (F) g (M) g (M) c(F)gu(F)c(F)

SEQ ID NO:20-11: some parts of RNA shown by SEQ ID NG:20-5 were
modified with OMe.
gMgMgMaMg(Ma(MgMg(MaMla@Mc(F)g(Ma(Mc(F)ga(M) gy
a (M) gu(F)a (M) gc(F)c(F)gga (M) aa(M)gaaggc (F)g(M)g(M)c(F)g{Mu(F)c
(F)

SEQ ID NO:20-12: some parts of RNA shown by SEQ ID NO:20-5 were
modified with OMe.
gMgMgMaMg(MaMgMgMaMaMc(F)g(Ma(Mc(F)ga(M)gg
a(M)gu(F)a(M)gc(F)c(F)gga(M)aa (M) g(M)aaggc(F)ggc(F)g(M)u(F)c(F)
SEQ ID NO:20-13: some parts of RNA shown by SEQ ID NO:20-5 were
modified with OMe.
g(M)gMgMaMgMaMgMgMa®MaMc(F)g(MalMc(F)ga(Mgg
a{M)gu(F}a(M)gc(F)c(F)gga (M) aa (M) gaag (M) gc (Fygge (F) g (M) u(F) c(F)
[0091]

SEQ ID NO:21: one G-C base pair was deleted from stem part at
the loop side of RNA shown by SEQ ID NO:17.

gggagaggaac (F)gc (F)u(F) ac (F)gaggagu (F) agc (F) ggaaagaagce (F) ggc (F)
gu(F)agc(F)

SEQ ID NO:22: 11 nuclectides were deleted from single stranded
part at the 5’ end side of RNA shown by SEQ ID NO:20, and two
Gs were added for transcription.

gggac (F) gaggagu (F) age (F) ¢ (F) ggaaagaaggce (F) ggc (F) gu (F) ¢ (F)

[0092]

SEQ ID NO:23: the loop peortion was replaced with GAAA tetra
loop in RNA shown by SEQ ID NO:20.

gggagaggaac (F) gac (F)gaggagu(F) agc (F) c(F)gaaaggc (F)ggc(Flgu(F)c(
F)

SEQ ID NO:24: the loop portion was replaced with UUCG tetra
loop in RNA shown by SEQ ID NO:20.

gggagaggaac (F) gac (F)gaggagu{F)agc(F)c(F)u(F)u(F)c(F)gggc (F)ggc(
F)gu(F)c(F)
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SEQ ID NO:25: the internal loop portion in RNA shown by SEQ ID
NO:20 was replaced with the internal loop of aptamer shown by
SEQ ID NO:2.

gggagaggaac (F) gac (F} gagaac (F) agc (F) ¢ (F) ggaaagaagge (F) ggc (F) gu (F
) c(F)

SEQ ID NO:26: G18 of internal loop in RNA shown by SEQ ID NO:20
was deleted.

gggagaggaac (F) gac (F) gagagu (F) age (F) ¢ (F) ggaaagaaggc (F) gge (F) gu (F
}c(F)

SEQ ID NO:27: Al9 of internal loop in RNA shown by SEQ ID NO:20
was deleted.

gggagaggaac (F) gac (F) gagggu (F) age (F) c (F) ggaaagaaggc (F) ggc (F) gu (F
)c(F)

SEQ ID NO:28: two G were removed from the 5’ end and the second
base pair A-U was changed to G-C in RNA shown by SEQ ID NO:22.
ggc (F) gaggagu (F) agc (F) ¢ (F) ggaaagaaggce (F) ggc {F) gc(F) c(F)

SEQ ID NO:29: two G were removed from the 5" end of RNA shown
by SEQ ID NO:22.

gac (F)gaggagu(F}lagc (F) c (F) ggaaagaagge (F)gge (F)gu (F) c(F)

[0093]

The cell migration inhibitory activity of the aptamer
shown by SEQ ID NO:4 against mouse midkine was examined. The
experimental method was the same as that for the above-
described experiment on human midkine. As a result of the
experiment, the inhibitory activity % of this aptamer was 50%.
This is egquivalent to about 57 relative to the inhibitory
activity of this aptamer against human midkine taken as 100;
the activity decreased evidently, compared with the inhibitory
activity against human midkine. Thus, this aptamer was found
to be an aptamer that exhibits a higher inhibitory activity
against human midkine.

[0094]

As shown in Table 3, the aptamer shown by SEQ ID NO:4,

which was originally 77 nuclectides long, could be miniaturized

to 31 nucleotides, without considerably reducing the activity
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35 [0098] [Table 4-2-2] SEQ ID NO Activity Nunmber of
nmeasurenents Length (nt) 61 100 2 39 61-1 45* 2 39

61-2 55* 2 39 61-3 80 2 39 61-4 86

(SEQ ID NO:28, 29). The hairpin loop portion of this aptamer

obtained need not always be GGAAAGAA; the aptamer retained the
activity even when the hairpin loop portion was the GAAA or
UUCG tetra-loop (SEQ ID N0:23, 24). Even when the internal
loop portion was replaced with the internal loop portion of the
aptamer shown by SEQ ID NO:2, the activity was retained (SEQ ID
NO:25). Even when Al9 was deleted, the activity was retained,
but when G18 was deleted, the activity decreased extremely (SEQ
ID NO:26, 27). Meanwhile, it was found that when the C-G base
pair of the stem on the loop side was deleted, the secondary
structure changed widely and the inhibitory activity was lost
(SEQ ID NO:21)._ From above, it was found that the 42-
nuclectide aptamer shown by SEQ ID NO:20 (FIG. 8) retained the
activity even after some nucleotides are replaced with other
nucleotides or deleted, provided that the basic structure
thereof did not change widely.

[Example 7]

.[0085]

Miniaturization and stabilization of the aptamer shown by SEQ
ID NO:5

The aptamer shown by SEQ ID NO:5 is 77 nucleotides long,
having the 27 -position of the ribose of the pyrimidine
nucleotide fluoro—~substituted. To enable the chemical
synthesis, to reduce the tgxicity, and to improve the stability
in the blood, miniaturization and-stabilization of this aptamer
were performed. The operations of miniaturization and
stabilization were performed on the basis of the secondary
structure estimated by the MFOLD program, and the activity was
evaluated by a cell migration inhibition experiment. The RNA
concentration in the cell migration inhibition experiment was
100 nM or 500 nM. Since some errors occur in experimental
results depending on cell condition, a previously assayed
sample was included as a positive control in each measurement.
The inhibitory activities obtained when the RNA concentration

was 100 nM are shown in Table 4-1. The inhibitory activities
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4 39 61-5 40 4 39 61-6 57 2 39 61-7 46 2 39 61-8 54 4
39 61-9 39 2 39 62 44 2 39

are expressed as relative values with the activity of the
aptamer shown by SEQ ID NO:5 taken as 100, so as to clarify the
activity differences among the altered forms. The inhibitory
activity % of the aptamer shown by SEQ ID NO:5 (a value
obtained by subtracting the number of cells moving with the
addition of the aptamer from 100, which is the number of cells
moving without the addition of the aptamer) was 76% when the
RNA concentration was 100 nM. This is the mean for 14
measurements. With the RNA concentration changed to 500 nM, a
similar experiment was performed. The results are shown in
Table 4-2 (Table 4-2-1, Table 4-2~2). Activities are expressed
as relative values with the activity of the aptamer shown by
SEQ ID NO:40 taken as 100. The inhibitory activity % of the
aptamer shown by SEQ ID NO:40 was 82%. This is the mean for 4

15 measurements.

[0096]

Table 4-1]

SEQ Midkine Pleiotrophin length
ID activity | Number of activity Number of {nt)
NO measurements measurements

5 100 14 13 6 77
30 44 2 - - 71
31 94 6 17 4 67
32 100 6 11 4 57
33 40 6 5 4 61
34 0 2 - - 46
35 80 4 0 2 51
36 91 4 277 2 53
36-1 60 4 0 2 53
37 2 - - 43
38 2 - - 57
39 52 2 - - 45
40 98 4 0 2 49
40-1 80 2 - - 49
40-2 31 2 - - 49
40-3 65 2 - - 49
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63 97 2 45 64 55* 2 37 65 0 2 39 66 51 2 38 67 110 2
38 68 72 2 39 69 60

41 97 4 - 8.1 2 52
42 110 4 8.7 2 52
43 42 2 - - 52

The RNA concentration was 100 nM. The activities are expressed
as relative values with the inhibitory activity of the RNA
shown by SEQ ID NO:5 against midkine taken as 100. The
inhibitory activity % of the RNA shown by SEQ ID NO:5 against

5 midkine was 76%. This wvalue is the mean for 14 measurements.

[0097]
{Table 4-2-1]
SEQ ID NO Activity Number of Length (nt)
measurements
40 100 2 49
40-1 9% 2 49
40-2 88 2 49
40-3 100 2 49
44 100 2 47
45 100 2 45
45-1 100 2 45
45-2 100 2 45
45-3 56 2 45
45-4 100 2 45
45-4-1 98* 2 45
45-4-1-1 g5* 2 45
46 52 2 49
47 | B4 2 48
48 60 2 48
49 69 2 48
50 91 2 43
51 100 2 51
52 100 2 51
53 100 2 51
54 100 2 45
55 100 2 43
56 100 2 43
57 100 2 43
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2 39 70 110 2 3

9 tRNA 28

Thrombin-S 0 2 H V-S 48 2
The RNA concentration was 500 nM The activities are

exnrassed 5§ ac relative valiues with the i nhihi
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fognkatively identified value 10 [0099]
altered parts in the altered forns (SEQ I D NGs: 30-70)

The

[ArblexprdrAdd bel ow.
SEQ ID NO Activity Number of . Length (nt)
measurements
6l 100 2 39
61-1 45* 2 39
61-2 55* 2 39
61-3 80 2 39
61-4 86 4 39
61-5 40 4 39
61-6 57 2 39
61-7 46 2 39
61-8 54 4 39
61-9 39 2 39
62 44 2 39
63 87 2 45
64 55% 2 37
65 0 2 3%
66 51 2 38
67 110 2 38
68 72 2 39
69 60 2 39
70 110 2 39
tRNA 28 2
Thrombin-S 0 2
HIV-S 48 2

The RNA concentration was 500 nM.

The activities are expressed

as relative values with the inhibitory activity of the RNA

shown by SEQ ID NO:40 against midkine taken as 100. The

inhibitory activity % of the RNA shown by SEQ ID NO:40 against

midkine was 82%.

These values are means for 4 measurements.

~ *: tentatively identified value
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SEQ I D NO: 30: 6 nucl eotides were deleted fromsingle
stranded 5 part at the 5 end side of RNA shown by SEQ

ID NO5, and one G was added for transcription.
[g)Qﬁ(@iagaggaaQU( F) gu(F) gc(F) ac(F) aggggu(F) u(F) ggu(F) gu(

c ; « 30—
o(F) oS F) 3PS RIS 18 R AR S5R305PF) 23ohge: 070
ak) gapfaise) }béILcNQ 31: 10 nucl eotides were del eted
nglhgé?ﬁsgg é@Q %Oéld(gs rvgeraet c{eqeted r%mSISgi.ggge stranded
p?%ﬁag@gﬁﬁgagga&%a@itﬁé;)&ﬂ(@}9(‘5{1{8@? ) aea0as( kbu6F) 884 one G
u(F)c

WEF) @é@ﬁgngﬁ(WW@m‘(ﬂr&QU( F) au( F) aagau( F) agaggac(F)

Bearaaeranacn Sart/ e e ﬁﬁ&ﬁ?ﬁ‘?‘? AR B gudE) < () 9

ulf¥) QEQE'D BulNE} &¢c (IFhagu (F) au (F}aagau (F) agaggac (F) aggaau (F)gagga

B S LT TR R Gt e (B Rt Pty Bgo) randed
phPeNSt 38he 63NUSHhE 0L | Gl So etien A REL B IsBm SDNEbes.
stranded part at the 5 end side and 10 nucl eoti des

JReRE2EORERRECIFTRRTE ( Ay e Bgatflas Fareoaeu(Fe udF) gad (F) gu(F)c

RS A B A S RO et TY

' SIEDCQZB) §9g32: 20 nucleotides were deleted from s:.ngle stranded

15

20

25

30

35

BPGEOTT SR 7D REt SH A S hLTL GBS e ECRPtEE o r om

g%bﬁabggégéaﬁgﬁgaé’éu P@Téu Pﬂ‘ dder)c ffg@gﬁg@% and ( 'E“ngu (F)gu(F)c

nucl eoti des were leted fromsin stran ed part

(Fhaggu (Ehgc §F bau 6F) F38u¥F sasw i €8eadd NO 5.

LT VL L B S o D)5 e

pauc| edt £tHes5heerd del dt ehd ridnsigigot istesanded palttatd from

t.he.3" en e of R

*g0545a352 33 ket ) BHR ) ol e ol e o= 70
NOFBQU( F) ¢ (F)gggu(F)gc(F) au( F) ac(F) ag SEQ I D NG 36

two base pairs were deleted fromthe stem at the 35

g8Aga30aeI8RIRNA 3R 6B {F IS FIBaqom F) u (F) ggu (F) gu(F) c(F) ggg

SR e P

[NO0B86- 1: single stranded part at the 5 end side of

h Y 3 was_entj rel ified with
B DR B (O LETTSE (T MR ol Wy b randed
p)&rg:%ti(}‘;\:/lﬁlé’b 53) étﬁ% F@l&%/%:arﬂi (N rﬁJFc(lMotG.deM% g)@r@'(\/%el(etéed from

a(Ma u c ac a u u u u c

SQQQ?CFgéFFgB‘ %@gleﬂ% % gggg G(TF; sdé{?gg % LY SEQ ID
nbQur base pairs were deI eted fromthe stem at the end
si'dé of RNA shown by SEQ I D NO 32. 10
ggagagagyafjragabbea V)4 L d9emmugu (R e gdu aik) U ERFeGggu (F) g

AR ERRGIF L SR A B EERY, 56 ot TRNA shown by SEQ
skEQ NO 83:885 6hangesht DIl Wetéd V&lﬂéte‘d FHOMS single stranded

fluorinated ribose at 2'-position.

PggGueF) tibe) al PR Fide) of BN Bhaem tRYFﬁF@F)I@( NPuBR)y u( F
oSS er e TR S A R e g o )

(ft!qeﬁ)laﬁg gEXEbélE]gngé Fy)zag F) aag [0101] SEleg NO 39:

C Ol.1| wer e el ete rom Si St e

B rRONG 58 (PeS SRS SEnS iRt ke R0 B8 f@?sm at the
ehle ssempat Rk eseswn shdesed FNAiesawn by SEQ | D NG 36.
gggagaggagaagaggaaggc(F) ac(F) aggggu(F) u(F) ggu(F) gu(F)c
(F)gggu(F )gc(F)c(F)ag . 54
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SEQ I D NO: 40: 8 nucl eotides were deleted fromsingle
stranded 25 part at the 3" end side of RNA shown by
SEQ I D NO. 36.

g@g@ﬁgﬁg 9993?:9939399 WFRyg (J]@F"‘)‘%gﬂg?ﬁ%g@ gg %’g(lé' g@f)‘lodgg)g?@ glc(F)gg
poI)ESéEA%F é%g?%gﬁ%&gﬁ% ecul ar wei ght of 2000 was

sagdad No:BHRelS' sendlei st Cirtidd rﬁeeut atd thekT Sasnaddgéde of RNA
%%@twgé%hggé ISnSOOEGRvI\}aIAs Ser.-]rgty\:‘gre y mo 1£el§ow1%h OMe.

g@tm@m agaagﬁgamga @g)uﬁfd %(EOmfd(@me@%ww&thavg M) g (M

u(F)c au(F)ac(F
)ﬁ(&ﬁ@t gm ﬁ)gc%@@g%q% %aqu@t gttlh@)s Fegagu (F) gc (F

by SEQ ID NO 40 was nodified with

ke mﬁhifﬁ%ﬂ(m ag (M ag (M g (M ag (M aag
SER) TagNOMB7g fo&hrabgse (Faix Wdde gielded from the stem at the

F E F F F F

S ERARIB R ShOAR ) B sire‘ié?ig%gr“énégé‘ bt othe
g%ga%ﬁégﬁbﬂﬁg%g%%m (@Va d @) NQE‘E%Q‘W%%WE? el 3?) ggqu (F)

fied ggga ( ga ( gga ( _
geNF ) gau(®) 2ggB) e a (M gu (F) gu (F) gc (F) ac (F) a

PR D0 S T e Sh S R e A A SR Bh b moa
shicenSbyeBEQSIOeNOt 3RNAa s haivamdd SEQAdIWNG 36erd0U shows

F F F F
SR TIOES(R ugPTRO%e (B ac (P agu (F)
g@gu((F) ud@guER | B) MO (A lF)V‘@PE el mhed i @muS('Fw'(?) u(F)u(F)

stranded part at the 5 end side of RNA shovvn

IupHERGudE) gc (F) gg@ﬁb@@@@@%@%@g(ﬁgﬂt{ ) el E()H(Fd@gep)(% gc(F)au(
F F F 15 F

E?%%Q%*)' E’EW SE}E?Q %((?:)ggaé %oio(z])s%%gl D Ng)ng) AL7

Wadg91ldel eted from single stranded part at the 5 end

0 a5a083085 0 AobRBL OB Y9° AEYRSeh AL SERple pRpanded

p@g.*li ak) tgu 8F) efid( F1d€898n@bnk (s w& elled@d from the

a ﬁg Eg I D NO 44: one base pair was del eted
Sf(—leghﬁtth hgt 8RPaf1EAcOE NG| ot TRNAESh Gvih Ny 38EQ | D

q 4 2948898p28 B)f F
TR A S REaaOTRIAEH ot (R &) Ry (P cga (r
Yaad FPE)XF2BgSEQ | D NO 45: two base pairs were del eted

om_t em,at _the en i de of , RNA shog by .SEQ | D

TR 45, "Bo 4R D IBRROAGUAROU TR W AR Badgoqtranded
paltku aEFrhegs’ (EhdoyidE) of K - Gl HyF)SHIE 1FNace(F)
SEQ I D NG 45-1: pol yet hyl ene gl ycol wi t h nol ecul ar

IRSEGROI8P28629080TWAE) FateE e bF 3l B agaaguiid ugf2 ggu (F)qu(F)c
S R STREE o0 ,  8, e Sn

W 18 £ 4Galt Mpoggathilome (dhyaal (Brigmeiepiad Reighe of
805 SR B9V e (R0l R0 (051 1. e
tal khe Bn kABPof RNA shown by SEQ ID NO:40.

PEG2000-Cl2-

gggagaggagaagaggaagu (F)gu(F) gc (F)ac (F)aggggu(F)u(F)ggu(F)gu(F)c
(F)gggu(F}gc(F)au(F)ac(F)-idT

SEQ ID NO:40-2: All G in single stranded part at the 5’ end
side of RNA shown by SEQ ID NO:40 was modified with OMe.
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part at the 5 end side of RNA shown by SEQ I D NO 45
were entirely nodified wwth Ove. ggga (M ga (M gga
a(l\/b a(l\/b ga (I\/D gga (M a (M gu (F) gc (F) ac
ggM) ag (M} ag (M} g (M) ag (M) aag (M) ag (M) g (M) aagu (F) gu (F) gc (F)

o) 3
Qs"é%" %&&@2%%% @?‘M. fEE Qa2 G B @ EE) Fy

et s et e
SR QoA EROHR ¥ STt oG (19 fr{ 4 poptiggsd with
OMM a ("\:/D gu (F) gc (F%: aCF(F) a(M g . . .
o A T D) 5%%&%?&%&&%&& A Fyac(rya
ogudr) B8 SufRr AR R & Ay gl GHERGT e ) 'S

SEQJIIDI §6:4it hGBMeas gdebetdd Dron Mirgdae (@YragaledMpadt at the

S(Fplogitn 0 <O eotmiP R ACBR agau (P o
opthaggkBhagatihas ( Flod ir QTR limakh © b1 (1) c (P gas

art of shown by SE was entire

W EABFIBde G FhoameD) Y96 339 ga (M gga (M ga (M a
S%‘.BD I%aNg)WZggﬂli'\Qrag éMe@ecﬁ '\@réfn (éz)ng%e( '\@tr%n(de):l %ag\:/D at the

5( FradggliegOR) BRE) siiéym (g gfBg U(TF)N:N36L( F) c(F) gggu(F) g

B ARObE b S B BEO G A et ) TiAge (B) 6a () ¢ (F) ggg
unwg heqt) d@(FQQ?@(f‘MuQ@)E‘A\% gga (M ga (M a (M ga

%23 (F) g (M c (F) a (M c aggg

[P#P2g (M u(Fu () g (M g (Mu (F) g (Mu (F) ¢ (F)

S%%g%%( ﬁ?_ %3%“&&1? &gg @ei@‘@e& ffc)m ér{cﬁ g&r%'xz'lgeld gart at the

ase palr was replaced w base
5f netbessdenvpét thiheslemmgndém BNAIGHBB by SEQ I D

SR AR (Bt 8 Bl 600

ug®) GEX F@Qc((E agR (SRR | B 47: U32 was del eted from
teloo§ RNAshovvnb SEQ I D NG 40.

Sg@;,iléﬁa@ aééag%@a%%ﬁ(ﬂ%lﬁw%%d@;ﬁ(@ (fg;ﬁm( F';P(ela:)@@%uat the
0 au ac
© E s34e ég RJIQ% %@W% ﬂ,&;ﬁmglgyﬁ ‘{;tcgd fromthe | oop of
gBMAgsbgmabga@E@% HE)E; NO( %:g)( F)(a':c"5 ( F)(a'%gggu (F) Ea F()F) ?g;i (Fz gu({F)c(
a a a u u c ac a u u u
P SRR LB R 00 B oc(F) au(F) ac(P) SEQ 1D NG 49:  US6
Sﬁ%siget\]gt 2d: f £06) bige | OODr OfwdNA EIWME DY rdRQthE stem at the

e&@‘gﬁéﬁﬁgﬁ’éaﬁ%g%‘é‘@%(w giRF) R (M9 -F) aggggu( F) u( F) ggg

SRS ERE LA DR B SR R Tl v 1

gurid) gicd€) € {RNA shown by SEQ | D NO 45.

SR QSN AT, oo

260b wekeadebeted tHonsidg Gvfel r@rzieiqrn@rﬂ adld iBe Qas added
end_side of RNA shown by SEQ I D NO 36.

t8g5B80dagaBoghaliA F%‘@‘%"FF)%C (S5U gy dRAu( F) ggu( F) gu(F
Phg@ﬁbgg%}w (F)gc(F)ac(F)agu(F)au(F)aag SEQ I D NO 52:

Gl an were del eted fromsingle stranded part at

gube (8) ged) ggaeMbga RiNe Shoyx(M)ygBEHINIOMIQUIE) ge (F) ac (F) aggggu

FIRTRRTEBIRE i o IR aheed™™s e

€0 apdnGlosver eatel gt ad 1S AP thadd dap@r 813t G in loop
the 5' end side of RNA shovvn by SEQ I D NO 36.

gggaaggaaagaggaaQU(F)QC(F)aC(EkaQQQQU(F)U(F)QQU(F)QU(F
)c(F)gggu (F)gc(F)ac(F)agu(F)au(F)aag

—‘C“
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SEQ ID NO54: all Gwas nodified wwth F and all A was
nodi fied 25 with Ove in single stranded part at the 5'
end side of RNA shown by SEQ I D NO 45.

Pﬁi":)&g(CFFBFF?a( "G (Tt W@(mﬂ (FHAM FER WP Ny goFyare
M B (B Buoeou(Hu(P agu(Hou(P e(Fag
JggeRMYygaRM) ggé ) 88 (SEQY M DyAD 5fga @)la (M)@uﬂ(lm g‘mtrfé ac (F)aggygg (

5 G NG BB TERIT R £ gt (5 19’ O
sggyagaggaggaggaayl (k) 06 (Heel &) faegtid )dart) gad BIJuaFand G

c(F u_(F) gc(F)ac 0105] 35 SEQ I D NO 56: GI3
)&n((} ?&%%%%éséégél(ﬁﬁé’a(# %’F%l%gl@%t%&ﬁi&f- R¥Ar shewnt hy SEQ ID

n d
Nggéggg’gggggggéﬁa% rﬁ?%%?%c%ial STy u( ) ggu( F) gu( F
JHORRMYggUM] ug U Ryacli (ISEG (D 443 672 BT oBLE) wer(®) a (M) g (

A BSERITaHATYR CELg T oh Sflate T actl] =1

SEQUagaygagsagaaanu( k) o8 (518§l &) aueamedd)parf) aguthkoel Fend

).c(F) gggu gn%\gc(F)ac(F) SEQ ID NO58:. A7 and Al 8 were

sd€ee BldnfisPRgl & é%r%%%opﬁinafatth%@rsi sdfle¢ §TJENA shown
BNAIShAwWR4BY

bg;gaggglgagaagagggl%F% ac( F gfggegdu( ﬁ) u( '9) ggu(F) gu(F

gpgarMjgeuM) §§!g¢1€lF<]Ia¢I€F§l (I9Eg2 (1D 9B 89:a (M8 gwid@) edM)ddF) a (M) c (F)

BaE0F RETarb R 3y VLG Flode B S Bg A lme™

S@QdEE((d)Fg\IOr (4%’-&“%% apli @nzl(.?: 1:500': ar(tF of (RE)A (s[?)own b F)SEQ D

u c(F)ac(F)a u u u(F)c u c
N?’F%éc(llig SE@FB’fﬁbgg%gd%ﬁ@cs gq? > part a?g?he 5g
%&qﬁ(m oFRMPELM) 2V QMR A 4BY BHIMNISY M e (Framn e

(F0gaagddya(®) geF Py 4E] &) Mg gt (5 & glgwl@@u(g@g@((ﬁ) gd¥f)c(F)al
M%:F)Egc(F) ac(F) 20 [0106] SEQ ID NO 61: G5, GlO, A,
Gl3 and Al4 were deleted from single stranded
S;E@rt[DaNothe §-1end s24ecdf RIBNAsIsEWDLPBEFQD RON@5-451 was
ggaaggagga U(F)gC(F)aC(F)aggggU(F)U(F)ggU(F)gU(F)C(F
GEFFg BHACTEFARPHIYSEQ ID NO 61-1: G was nodifi ed

g‘é"g%'m%‘é wags%a 85 AN I@)&G‘me?@é foh) aM’Y'gt(*ﬂd) 'grtM)g(F a(M)c

singl e “stran and 't Sad nod
a\mglgHMONéMé\tl(Fhe(B) géMUQéMH@(B)‘gRNAISWGWF [ gSH@) IMNC(F) a (M) ¢

30
S%H)g(H)g(H)a('\/ba('\/bg(H)g(H)a(l\/bg(H)g(H)a('VDa('VDQU(F)g
[@@BBac(F) aggggu (F) u (F) ggu (F) gu (F) c (F) gggu
5&“@2 %) F) ac_( dz’ SEQ ID NGO 61-2:. Gand A.in single

ard¥9: 84 t AaH @‘?npﬁib%pwz‘b%r]fe%]taqe%‘“@-t%rﬁfcslbé@eoPalr in

s b 6
tIBIéA %@%@t ﬁ&%&%ﬂ% %vm@(m& s&c% %% N%%S g

g(gﬁlﬁgaggwaégéwagguﬁz) gQéFXF) (Bgg E)) agEpyy(F ) UF)F ) g guRF) gu (F) c
F F F) gc (F)ac (F) SEQID

%%lég%c)éﬂgéﬁéggér(%) ‘?%&\IA shown by SEQ I D NO 61 were
ST 810 : w7t hUB2 ands Qeleted from the loop of RNA shown by SEQ
I%(gl)N}]F)Q(F)a(l\/ba(l\/bg(F)g(F)a(l\/Dg(F)g(F)a(l\/Da(l\/Dg(l\/DU(

Pryte
gggagaggagaagaggaagu (F)gu(F)gc (F)ac(F}aggggu(F)ggu(F)gu(F)c(F)g
ggu(F)gc(F)au(F)ac(F)
SEQ ID NO:48: G34 was deleted from the loop of RNA shown by SEQ
ID NO:40.
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5

ya(Mc(F)a(Mag(F)g(Ma(M g(M u( )U(F)g(Mg(MU(F)g(Mu
(F)c(Fal F) g (F) g (M (F) g (M c (F) a(Mc (F)
gSEESRPINGRBIadgasGwRF gk (Fgfc ﬁN@%degquE@uui) N Blgu (F) c(

ggga (M a (M gga (M gga
PRReaTE g Rttt ety ¢ (B2 (M € (P 200 (M S
SEM) UD. WO0:49: U36 was deleted from the loop of RNA shown by SEQ

?DF% Fp9(M g(M u(F) g(M u(F) c(F) gggu(F) g(M c(F) a(M c(F)
0 SEQ I D NO 61-5: branched 40 kDa pol yet hyl ene

g@bﬁ@ﬁbgﬁ@awa@@éagﬁdﬁﬂ%ﬁ @’tﬁfﬂggf{% aﬁgd;g*udf)mg% gacéF c(F)g

he 3" end

9gydd) evf Fare k) agsF A M gga (M a (M g (Mu (F) g (M ¢

Féb 56 '@%5?':) gggu (%\%%# <L:ae((llf))tLé é{{ (fk?’gé %L?ﬁg&‘%b é&?}?%ed part

ahiOr6é&- 67 8Ad kfiadeod erty | shawrglbye HEQ Tal NMOwdS .added to

t he both d f R S 1D
gﬂééaﬁaaaééaé%%ﬁué% (Eiae Byl Uaf%ﬁﬁud 0 gpge) ¢ (7) ggqu
(EF5carf M (B) (F) a (M ¢ (F) aggg (M g (M
%F)é&F)g(l\/pg(l\/pu(F)g(l\/pu(F)c(F)gggu(F)g(l\/pc(F) a(Mc(F)

Ok SEQ ID NO 61-7: sonme part of RNA shown by SEQ

1B T BT T ST e
g%ﬁ%ég@%%aéa% é%t%cw @%F@#ﬁ}%&% gzgﬂl((% géélé% (F)gggu

('FDgH@F 8 ( wa@uwﬂaﬁé(p agth % gg?%(l\/»(%(m gga
C a C
SR 5(Np* By (W56 @ (4 S guas sy omis ekpapded part

F
%F h%E%M %Hﬁlog%d& &Es%Nn}gg%g?"grﬁl%ﬁ Ig(léb? SJ%O\Nn By (S'I\E/DQ fD
gltS@aﬁdgageagaggga@u €1) gw ¢ Ih)sa@H ?@F%Gd;(él;g gdcﬂ%%g@mm g(nle\flp F)c(F)gggu
Cc wa e 0 e 5' end. - ggga a
FEEI s R aRa T P (M (Po (M o (B a (M ¢
85(35) IE/D@ N%& 5?[1:) G%/Dl\jﬂc(il\/,b 0 FweJ.EeMdeleted from sin I;L)e (slt\:/pra?f:ied part
u u u C
GO ERPabE) o1 Sk S Ttk Mot ol FERIS NEG &
t
o3zt %@é&g%%ﬁ&%éf%@t@%@%w@%@% e -
(@ggaGEﬁgga@E?'g:g(lF%D?@ ' eed ) aggggu(F) u(F) gQU( F) gu( Q\lz( F
an N AP
OO BYYSEl, HEE e uat R Bt g & STk A8 vas modified
wiftheomal 1h0o8pPngbe St€Fanddd part at the 5/ end side of RNA
gagaggagaagag U(F)QC(F%aC(F)C(F)C(F)gggU(F)U(F)gg _
glew)lgbw 918 S’ B gc(F) ac(F) SEQ 1D NG 64: U-A was
gqy) géQ %Fgg‘:ug?;& FEMAL (FNE(P a AN &A% BYG EIW g (7 g (F

)gdYaadyaggatpgc (F) ac (F) aguymu (5)w(H)guuER U EF e EFogge (F) ge (F
lé#:()g?C(F) /5 c(F) SEQ ID NO 65: Al9 and &0 in the

J2REl nal | oop of RNA shown by SEQ ID NO 61 were

SE@D'I@Cﬁd BEthaCl and A12 were deleted from s:.ngle stranded

B L TR

gggagaggaggaqgaagu( )gc (F)ac (F)aggggu (F)u(F)ggu (F)gu(F)c(F) gggu
(F)gc(Flac(F)

[0105] _

SEQ ID NO:56: G13 and Al4 were deleted from single stranded
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20 [0109] SEQ ID NO:66: sonme part of RNA shown by SEQ
ID NO 61 were nodified wwth Ov and G was nodi fi ed
with F.

PGEF) gEFYae M a(MG(FHAR Mfa@Wy (HRSPFPa( FFEE( WMPolRF 68F) o
oA SRR TR U2 O ) G B (o

@QEMJFF?Q b (M U(F)g(l\/DC(F)a(l\/DC(F) SEQ I'D NO 67

t RNA D 66 h
BT PMOhS {1y Cha ?ﬁ&g%“ D FOARA000 s chenged: e,
P (oM UM L(E) oy F)RcmF)gggn( Bt (P gowf o(F
Jd9gagEauR PR AER BRI élg @Jgﬂﬁ (By 99k (t ; (F)gggu

Leppodi fied vvlth(JVIeand U28 was replaced Wi th
BTN o (M goa (M gga (M a (W g (W u (P
SEO( WP BO(¥3: aAlMamd (A9)8 agge (MMlegedfrom single stranded

o8Eb Hh aegs; et e %ﬁ%&%ﬁ%ﬁﬁ SEQLED! Wb
giﬁ/pga@éaﬁ? 4 W@uwﬁb%cﬁw égg;g;%&ﬂ)gqm%a@whfomc F) gggu
(EFPCyF| #y (E) (F) a (M c (F) aggg (M g

sgé) %'Viu%gﬁfgg( MS ;ﬁ(ﬁ@%&?@%{g &@eg %%\l}d(;f)ega( g&g&%&%&g( E%randed
pweteatmdhél Bt end hside @nRNIR Lheas rbe?pISEQedevNOh 4B Mand two

E e el Ry (a0 D

Mne FFM ™ g MM@@&MM(@@(@M@Q%FOE@J ANES bﬁg a(¥) ge ¥ ac (F)

resents ribose nodifie

tEDd%l ap: t%ﬂ@le %@q&d PaIRF Rt dbeesénesdr ppggect RNA
f,ed t Pn Ryat IR0
s?{ggirleis)gntsébdfegxm?l %ggagﬁzél@ eE(;;zpﬁﬂeotpr esen{és%wa 2000- Da
gpgbypaghyléfkpgt YED:G { PEGHIgU Ehineddntes: (& ) lgud i kdd) 40k D4F) gc (F)
gl,r, et hyl enegl ycol , PEG30k represents a 30kDa
% ¥ et hyl enegl ycol, Cl12 represents a Cl12 linker, and
[oddenepresents |nverted dT. 15 [0111] An
experinment_on cell mgration inhibition for

SEReilBt Fephtn By thEla ]a]rverA]s?i‘rom%)ﬁ“&@1I4DWﬁ695d§ﬂiétEd from
s%%;%egtigﬁﬁ‘édt SEE0 ¢ FE?'r feHdRO e G RAREEhERAL B sEo 1D
nmethod was as descri ed ove, except that

NPl ébot r ophi n was used |nst ead of 20 m dKki ne The

oBBeRTRrgS8roR R Gt ey PO ARy B H MG Sy Rl soou 19

crUE'dlabr(lg)vvas taken as 100. As a result of the
experinment, the inhibitory actiyvity against

S&QeFBt NEpRinline® Was (modticled MithriNa nuclestidsnangrA was
m@dmearﬁﬂeﬂtémlfnt@ﬁl@é & tSh R ﬁo 2ad eﬁ%kaegﬁ part
Inhibitory activity agal nst plel ot | N was obser .
whelmRflified wifheOMelat nilgy &i'i amd rﬂnd:a todr RNAc shewhyby SEQ ID
N&T‘ he aptaner shown by SEQ I D NO 35 agai nst nouse

i"ne was exam ned. The 50 experinent was the sane

gélﬂ QWH) Q*PHYQ{I‘J%GM) deth upa (MBNGBAlg (e aus) Ba (FYFBNF) ac (
result of the experinent, the inhibitory

35899% F&u%bgwm%ﬁw& JRE Gagc ('fﬁ@éFth hi s apt aner

was rho det 0 S t sﬁ&%&x{}ﬁd e dki
Seqw ?aﬁgntsit%ptﬁegﬁﬁh%‘&r?ggr@ry%lcé{l vity aga:ﬁ%sﬁ: ﬁ% &l 96 1toop
pairdk eheth855[ 0édd] side of RNAJsihrgyrt RIVA SEERANF HO:Gledere

by, . 9. Thronbin-S, and H V-S, which are unlikely

mf%l gﬁﬁgaﬁﬂé‘& @Ig%al ly to nidkine, in place of the

gﬁIﬂ‘) QRN §.(MPacR) & (M) gUatd Q) 4 i PIM)iOMM)eXPBTE (B dk (F9GC (F) ac (F)
human m dki ne was perforned as descri bed above. Here,
Thrombin-S is a DNA aptanmer ofgq

t'ggttggtgtggttgy' t aaaaaaaaaaaaaaaa (SEQ I D NO 74),

and HV-S is a DNA aptaner of g'tggtgggtgggtggg' 't (SEQ

ID NO 75). Each " represents a phosphorothi oate bond.

The phosphor ot hi oate bonds were added in order to

i ncrease the nucl ease resistance. These RNAs were used
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/o inhibitory activity of the aptanmer shown by SEQ ID
NG 45 agai nst human m dki ne was taken as 100, the
act|V|ty of tRNA was determ ned to be 28, Thronbin-S
agagpe (B) uARHoEk (F 531 OF bl Rigo el Ec (R) amdd) suggest ed

at .t t e i t by t
SE@ guﬁ ?geg flé%gﬁ?@ oq?fnpﬂ(}]rp% %ﬁ?}t&él tzfn%@ ggsgg} g?e‘éere
madtt fiitHewteh| Frnagd adMeon activity of mdkine. [0114]

a8 BREL= T MEE et 3 Ui (F5ghl o o umamc e

)BLIPI')@‘IFIQ?EI ‘I\FI@WI%@@WIMQI@Q'W(EI%qwﬂ'gﬂgl)hﬂ?)q(M)u(F)c(F)g(

activit e zo single-strand portion
Fét-!(thié)uéﬁﬂg&%méﬂ?}ﬁ)mkfo%l etely be deleted; it is

stul abed, Lhat 0 | p4okye
Slg‘% ﬁ[ﬁe ?o?%m |oﬁéﬂ§¢5?%@§%€rﬁi gi‘?’d‘g‘t u%ﬁ)e o ;\ill%)e[%'k;Y Here
mapti&ded. wAbhhomgh the G of this single-strand portion

may b - D ed nucl.eotj.de,, it f t t he
s 05 aiann telad o8 S h bl eh' ¢ Mg O HIBb b8 en g oo
(FYel (89 mg'(ﬂﬁé M%@I@(M@@IF qubdF) ) (M) M@y whivh @(F
even A was an 1 f1ed nucl eotide, the
[Qé@ﬂ\}l ty remained unchanged (SEQ | D NO 40-3). Even
. ' h

S D RET he Y B Bfed 21 L RRRASHI 0B a8 Rain vas

anldbdsmormhb 30 endilaueaﬁc:e:dil‘(@@adﬁé@t%)theE\BéneWiepf RNA

he em portion were replaced with an
S&ﬁ%’- gnggh &geg} the activity was retained
P@aﬁ@kLD NO 45-4). Even \/\,hen the internal |oop portl on
was repl aced W|th a G C stemstructure by nucl eot i

gggadty) el gaa (Mhagadi & (M¥ha Bfdr Horg Ghande a(Br9 IFrbaseg (M) g (M) u
L n UL 2 TR [P SRS G R gy %) -

SEeiDt NO:6lafd A0 okDa hpolyeiehnkdnd apiyawer ehadpl veedadded to

it -modi f ] nucl eot i t
tgl&tlg’é’gge%%E@gl %‘)&ﬁl(f}&% %;ab V%ZQ] ﬁlg\]qacé&p\gpo?/tl on was
caepnikeed of 1 nucleotide, the activity decreased (SEQ
ID 5 NO 47 to 49). Even when the G of the | oop port

oRas (MBI Me g Boa MV e kY BR) SiDIedtiaddl) o Wéaggg ) g{Mu
I( 4 E L.
(e O BTt EXRLOTE OS] R e Tl ey oo
Skgs IivotNOi: bfLl-lencenle epant byt SR tshann rtgy ﬁﬂ@ Ilp NGa$@swere

gi nodi fication. It was al so found that
’W@&& Frgp Eﬁﬁhd specifically to mdkine to inhibit
ddR (mlal MYGgRak) @aamt awtq(wmwm (F)ta BT (FOERYg (M) g (M)u

that this aptanmer al so oundtothefaml protein

(31) & é‘thgdb’lﬂlingM)BlﬁF gi(d) not) poB:e s alMf) ébID@CcIéI)la(M)C F)
N ghNRLb y |kt I ]

I%%@r?%?fe%%ﬁgfpgﬁaﬁrﬁ%ﬁ %?%@%h%sqg(}# 8131?91 nere

muolisd egostiape el ve adhesi on for rratl on m)del The

abdo@ﬁé&%@%%&@ﬁ@é@%ﬁh@Eﬂgﬁfﬁ St s R g 44) gg

(591 @) L) WAME B (MR8 (FNG emnal FPE dRnggg e")djamd:(mraotmc (F)
t enthe Iaparotomzed art is suture wi thin %f
were

SHe Ada N0s 6 1-8¢ gaAMGIRRS oﬁfu%N%b%%?%H%é & TP @%t
I 1

%H(}%‘:‘I%éj %%(i:lkg)ﬁté émﬁgezv\g?g) e%te us ngdl;g:&]h&Has\l\,%%ireied to

et 18dd elndl. causi ng postoperative organ adhesi on,

P%%Szg% erative organ adhesion did not occur

em cal and Bi ophysi cal Research Commruni cati on,
é’glg?a(MI%&Mllg%a &@%@amﬂemw@ Mﬁung)cﬁh@ @mISae(MI (F)a(M)gg(M)g(M
post oper ati ve adhesi on formati on nodel, th

post operative organ adhesion geventi ng effect of the

aptanmer 30 shown by SEQ I D NO 76 was i nvesti gated.

Under anesthesia, an 8-week-old C57BL/ 6 nouse (fenal e)

was | aparot om zed, after which the peritoneum was

wi ped with absorbent cotton. Thereafter, an about 2 cm
fissure was nade in the peritoneumat five positions
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1. with adhesion, mld adhesion (mld) 2: with
adhesi on, noderate adhesi on (noderate) 3: with
adhesi on, severe adhesi on that cannot be detached even
Yigy( Ml ([E7) g D béMbg g &F') ¢ ) @ tiler | igggeoih)ivdd') @& er(€) a (M) c (F)
[éa'B(l;éﬁ results are shown as the neans and standard
s of scores of the degree of adhesion for 9 to 10
sog mal s0i:62each3graup, (Fab) echy, AT ande Rl weldeedeleted from
score was 3 in all animals in tng group recei vi ng

S&%eoISGQ"FEQFdSHFFFeathé‘? eds § & ShopReby SEQ ID

N@-Qup receiving the aptanmer shown by SEQ I D NO 76 20
was 2.4. In the group receiving the aptamer shown by
0SERgERoRORZE U (EOGPAF bdC W #9d@u tf loud rameiRigvd F) ¢ (F) gggu (F) g

cg(tﬂ"ﬁaicqlEﬂgi cal saline, a statistically significant
ifference (p<0.05) was observed. For the statistical

SPCOQESs SoRG3 : MAAB- ¥hidt 02§ 1himeA stessiussd.SHEY @b tNoe 45 were
results above, it was denonstrated that the apt amer 25

do - OSEQEPORIER 761 18ER2E sRPR 3D sttder at i ve or gan

R R RSO PR LS S TG TR TR R B ey

CSEQIITUNE) 4G (WharéFh al | A s of the 5 end
%%&%lgg trGQnd Qgrr;Jagncag%g%ggdjﬁférEdtﬂ%t e%t t 530 8d side

er ol Via a saturat &
diy RNaC ahban bbaBEQ(mZI)IOksnker havi ng 12 carbon atons,

and inverted dT_(idT) added to the 3 d. ol -Cl2-
IGHGEORP Iga2eRp | Eéﬁcé a%%g‘%‘w;'f%\“ ]Mg% Q%g (Ewpogu (F) ge ()
o((hﬁ) gu (F) gu (F) gc (F) ac ( F) a 35 ggggu (F) u (F)
ggu (F) gu (F u F) gc ( F) au (F) ac (F)
SEQTD [N@Iﬁé] {%Tablaadsqﬁgeeml‘cl@e ofnteyenl ddtassiadn RNA shown by

E’giln ni st ?gtlle%sgg corgﬁ‘agéég‘lg% oglésalrmg:: ine 3.0 +/- 0.0
J9@aggalgadGu F4ge (F) ac(F) c(F) c (F) gggu (F)u(F)ggu (F)gu(F)c(F)gg
gu(F)gc(F)ac(F)

[0109]

SEQ ID NO:66: some part of RNA shown by SEQ ID NO:61 were
modified with OMe and G was modified with F.
g(F)g(FMaMaMg(Flg(FlaMg(Flg(FlaMaMgMu(F)gMc(F)aM
Je(Fla(Mygg (Mg (M gMu(F)u(F)gMgMu(FgMu(F)c(F)g(F)g(F)g
(Myu(F)g(M)c(FlalM)c(F) | |
SEQ ID NO:67: modification of RNA shown by SEQ ID NO:66 was
changed.

gga (M) a (M) gga (M)gga (M)a (M) g(M)u(F)g(M)c(F)a (M) c(F)aggg (M) g(M)u(
Flu(F}g(Mlg(Mu(F)g(Mu(F)c(F)gggu(F)g(M) c(F)a(M}c(F)

SEQ ID NO:68: some part of RNA shown by SEQ ID NO:6l1 were
modified with OMe and U28 was replaced with A(M).

ggga (M) a(M)gga (M)gga (M)a(M)g(M)u(F)g(M)c(F)a(M)c(F)aggg (M)g(M)u
(F)u(F)g(M)g(Ma M) gMu(F)c(F)gggu(F)g(M)c(F)a(M)c(F)

SEQ ID NQO:69: some part of RNA shown by SEQ ID NO:61 were
modified with OMe and U25 was replaced with A(M).

61
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+/- 0.3* 5 *; p<0.05 Mann-Wiitney U test [0117]

This application is based on a patent application No.

2006- 308482 filed in Japan (filing date: Novenber 14,
WG()M @ﬂ)gﬁé(bia)ggérﬁm;aw)qmblh(lé)r%(wmb?@oﬁi‘@tce(d’)lamgg(M)g M) u

(2 LI &) B Bl B B (ELSFPOCE) oodh BHBdyc (N R TR
o Q'Othebmf?éf R bmebainl el et e
e c8, Bl SRat B pas Eeti At e AR T

e o mbgaﬁmg@ghrmsaf g@@hﬁ@trﬂ@mmm@ e 3 s () g

tamer aré’s osi tions
( i () @i (M aritfe R 61 Bd¥su (F oc WRbg Gk )om%cz:@r)ao(rM)c(F
j1f4f rent are fluorine atons or substituted by atons
or groups selected fromthe group consisting of

hydro@emeatnﬁﬂ) hgpresgngsonpbosEKMGuﬂmeQ/ﬂﬁthJ@Mﬁ andthe 2'-
dh$ the 2'-positions of t ur| (#eotldes ,
o 18 (FheREPESPERES oF % %rFE‘O Ehytdky Grodps 2

s ikt | hytied rByrakents Ole 8% PHDSoSE) et@h o ABdR@ents a
roup consi sting of hydr ogen at oms, nethoxy groups and

Oforben@cdefbyleppylamohpt aﬁ%%oleownegsq:gtsaa branched 40kDa
;J(?a‘i%)eﬁ%pl%%egﬁgﬁﬂc%é '3852‘ gpiéé’é%t[ss? §bn 20 and 67

I’'si bn "t hat t ur aci
pdiwmthe)l enelyéyebd , oﬁéZtnephesenhwcieﬁﬂz(ﬂmnkﬂma and idT
substlt% ted deleteg:lj i nserted or added, wherein the

RSSO Ged PYGREEANEE i n the aptanmer are such that,
[(0D11he 2' -positions of the pyrimdine nucleotides,

whet her identical or different, are fluorine atons or
25 su@@tﬁﬁ&?éémﬁytapﬁnﬁebi @%@E@%l%%l%ﬁhkﬁ#ﬁﬂQﬂﬂﬁﬂﬁe

qhoxyg@ahsggn@ggga{axgﬁege ﬁﬁﬁ% é}-’!{ﬁ“fﬁ%&%o%%gjf Mered

group positions
ﬂdnmspmmemeoﬁuwhsopbdéermabetrmheiakpﬁﬂmmﬂntaﬂ method was as

iffe ar e dr ox ups. or substj tuted Q
e ey SPolEe LarentoEhRt DRt Seltomiy dis thed dnsttead of
miikiogen ahens tﬂﬁéBO%&héEﬁ%&Htiﬁﬂjdﬁéﬂmﬁon%Mgt@H& tBe
The aptaner of claim1, wherein substitution,

IPISItORY PREAVELYNCANENSr 2BEARET oPheHT die FEQ tTHY ©:5 against
n{lléﬁél%%t &S t'aienaggeﬁbépl eAé N, tflaes tlnnge’c%ter ag eriment, the

region, first stemregion, interna oop reg
Jsm&ostyemlteguby, agailnhti ppe ot oophiregramn. 15 (:K‘abmmetl -1).

taq%rt%e %E%h”k%r ghﬁggsﬁgegéﬁgéedlgyt%qdlﬂ%e&gdagorms, no
remarkable inhibitory activity against pleiotrophin was
observed.
[0112]

The cell migration inhibitory activity of the aptamer
shown by SEQ ID NO:35 against mouse midkine was examined. The
experiment was the same as the above-described experimental
method using human midkine. As a result of the experiment, the
inhibitory activity % of this aptamer was 84%. Thus, this
aptamer was found to possess an activity against mouse midkine
equivalent to the inhibitory activity against human midkine.
[0113]
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t hereof a pol yethyl eneglycol, am no acid, peptide,

inverted dT, nucleic acid, nucleosides, Mristoyl,

Li thocolic-ol eyl, Docosanyl, Lauroyl, Stearoyl,

Pal niVeéyE, tBNAoypanpfagtaesd byt Hidma )i piTyomier-&,dgnd HIV-S,
hehester %hﬁgigew%ﬂat Obrid P A YBEWiBkine, in place of
| uorescent substances, anticancer agent, toxin,

toez ppesmeradi sacelVemsubst bowe el rdritpitotdm expbrifkent for human

C | ex_conprisin funcgti onal substance_and t , ,
miSPB R, 6P Brafhrted, 25 SqstPibed Be o 88,  Mzpppin-s is
a4DN\M1abQiaﬁe§:h©ff‘dn§§£@c§?&g Cen d s th fafaaliab  (SEQ ID
subst ance, a_substance for [abeling an enzyne, a dru
Ngsler PROeHTYre oF a PRA@EPLIe of ghadafcadatiosataga’t (SEQ
T8 WB:98Rr i 8iH9 < he ant.aRl,«of aclﬁﬁ‘l %o%tﬁiPthaprSJi'. The
m gration inhibitor conprising the aptamer of clarm
phiospho2btBicAtdi hgndstwere exdided iconmprdesi ng timerease the
aptanmer of claim1 or_.2. A | abeling agen

niT3Aes: REStRE=ERT anchie MBS ETeL§oeA e ROQ BH- When the
igdiddtboRy HodkineyUSE nghé hepeiarBdhdin Wyrighgl 1p3%olls

A pharnaceuti cal drug conprising the conplex of claim

againgy humag| Pigkipac¥anh D dDrl onghisiantiviéy of tRNA
weMBkLeX R nehat B Ae 281,3-1;1& 1051l £ Heei‘ge%ﬁwd HIV-S to be 48.
4. 14. A l'abeli ng

conprising the conplex of claim
Hggeet dbnprEskngoesecdonpiextlod aptaimmrks retiref in the

FEnR8E BEREE R R o3 i Y T eRet A cos
aAGALNST el DKENECROD-SISE THERFCFor< A0 %1 6F #h50%ndP

53&6-308482 <151> 2006-11-14 <160> 76 <170> Patentln
[ &ilon 3.3

The aptamer shown by SEQ ID NO:5, which was 77 _
nucleotides long, could be miniaturized to 39 nucleotides,
without considerably reducing the activity (SEQ ID NO:61). The
single-strand portion at the 5' end could not completely be
deleted; it is postulated that this single-strand portion is
involved in the formation of the steric structure of the
aptamer. Although the G of this single-strand portion may be a
F-modified nucleotide, it was found that the activity decreased
in the case of OMe-modified nucleotides (SEQ ID N0:40-2, 54,
61-2). Meanwhile, even when the A was an OMe-modified
nucleotide, the activity remained unchanged (SEQ ID NO:40-3).
Even when some A-U base pairs were replaced with G-C base pairs
in the stem on the 5’ end side, the activity was not so much
influenced (SEQ ID NO:46). Even when the A and G of this stem
portion were replaced with an OMe-modified nucleotide, the
activity was retained (SEQ ID NO:45-4). Even when the internal
loop portion was replaced with a G-C stem structure by
nucleotide substitution, the activity did not change (SEQ ID

NO:63); however, when the single-strand portion was shortened,
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<210> 1 <211> 77 <212> RNA <213> Artificial <220>
<223> Aptaner to m dki ne <400> 1 gggagaggag aagaggaaau

aguuaagggu gaauuugcga aagcuauuuu agucgcagua6O
thaggataydhyadegaygayad <902 ID H§0:139)7.7 ¥hep>thrAG<and>A of the

i%%%&%%iiﬁbo§2%85e<2 fa@@aa@fihtéhraﬁggﬂgaf%gg%>n%cleotide,
gggagaggag aagaggaa acuaaguaag agaacaccgg aaugaaggga
theuacgugiagOdgaggasad gaSHQQHY P74 520> BheRlthe7boop portion

PR et el 80 SRR IEE AR (om0
N@3dagu§e0as) agCRESC At ra I GO W 6e loop portion was replaced
with an OMe-modified nucleotide, the activity was retained (SEQ
ID NO:45-2).

From above, it was found that the activity of this
aptamer obtained was not influenced even by substituting some
bases or changing the modification. It was also found that
this aptamer bound specifically to midkine to inhibit the cell
migration activity. Meanwhile, it was found that this aptamer
also bound to the family protein pleiotrophin, but did not
possess a remarkable cell migration inhibitory activity.
[Example 8]

[0115]
Inhibitory effect of aptamer on organ adhesion using mouse
postoperative adhesion formation model

The abdomen of a normal mouse is opened, and the
peritoneum is incised with a surgical knife and the like, after
which the internal organs are dried, and then the laparotomized
part is sutured; within 5 days thereafter, organ adhesion is
observable (Am J Obstet Gynecol 179, 438-443, 1998). It is
reported that when midkine knockout mice were treated using
this method for causing postoperative organ adhesion,
postoperative organ adhesion did not cccur (Biochemical and
Biophysical Research Communication, 317, 108-113, 2004). Hence,
using the mouse postoperative adhesion formation model, the
postoperative organ adhesion preventing effect of the aptamer
shown by SEQ ID NO:76 was investigated. Under anesthesia, an
8-week-old C57BL/6 mouse (female) was laparotomized, after
which the peritoneum was wiped with absorbent cotton.
Thereafter, an about 2 cm fissure was made in the peritoneum at
five positions using scissors. After hemostasis with absorbent

cotton for 10 minutes, the wound was sutured using a sewing
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aggacaggaa ugaga7b <210> 4 <211> 76 <212> RNA <213>
Artificial <220> <223> Aptaner to m dki ne <400> 4
gggagaggag aagaggaacg ugcucuguac gaggaguagc cggaaagaag
gcggugugua60 gaggacagga augaga’76 <210> 5 <211> 76

neeéiba thzead> ARELEr cemergongs, <khes>apnsemsar shown by SEQ

ID”h@!‘.“iEewééOQEtﬁagggégﬁgggﬂlggggig%gﬂ%% LB ose of 1

guuggugucg ggugcauaca guaua gaggacagga augada
mg£230mLAkg211Bo B 7a <Re2tr&NAGEEES; Arfiihecicahtsddrg 1 mM MgCl,
waézggira E%Q%Engglqkdghggniiggié% at a dose of 25 mlL/kg in the
same manner. The administration took place once a day in a
total of three times on postoperative day 0, day 1, and day 2,
thereafter the animal was laparotomized under anesthesia on day
3, and the degrée of organ adhesion to the wound was evaluated
using the criteria shown below.

0: no adhesion

1: with adhesion, mild adhesion (mild)

2: with adhesion, moderate adhesion (moderate)

3: with adhesion, severe adhesion that cannot be detached
even by pulling the organ at the adhering portion (severe)

The results are shown as the means and standard errors of
scores of the degree of adhesion fbr 9 to 10 animals in each
group (Table 5). As a result, the score was 3 in all animals
in the group receiving physiological saline, whereas the mean
score of the group receiving the aptamer shown by SEQ ID NO:76
was 2.4. In the group receiving the aptamer shown by SEQ ID
NO:76, compared with the group receiving physiological saline,
a statistically significant difference (p<0.05) was observed.
For the statistical processing, Mann-Whitney U tes£ was used.
From the results above, it was demonstrated that the aptamer
shown by SEQ ID NO:76 possessed a postoperative organ adhesion
preventing activity.

The aptamer shown by SEQ ID NO:76 is as follows.

SEQ ID NO:76: the RNA shown by SEQ ID NO:40 wherein all “A”s of
the 5' end single-strand portion are modified with OMe, with
cholesterol (Chol) added to the 5' end via a saturated
hydrocarbon chain (C12) linker having 12 carbon atoms, and
inverted dT (idT) added to the 3' end.

Chol-Cl2-

ggga (M) ga (M) gga (M) ga (M)a (M) ga(M) gga (M} a (M)gu(F)gu{F)gc(F)ac(F)a
ggggu (F)u (F)ggu(F)gu(F)c(F)gggu(F)gc(F)au(F)ac (F)-idT
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gggagaggag aagaggaacg ugcucuguac gaggaguagc cggaaagaag

gcggugugua60 gaggaca67 <210> 7 <211> 64 <212> RNA

<213> Artificial <220> <223> Aptanmer to m dki ne <400>

7 gggaacgugc ucuguacgag gaguagccgg aaagaaggcg

guagag gacaggaaug60 agga64 <210> 8 <211> 69 <212>
[f%ﬁi? 343> Artificial <220> <223> Aptaner to nidkine
gggagaggag aagaggaacg cuguacgagg aguagccgga

Regmagiatasg @y @ naparg aticegith giadiidaigoat® «s2ideifern®? 1424 8§ mouse
‘Hf 2> RNA <213> Artificial <220> <223> Aptaner tb

i ne
Administration Score
Physiological saline 3.0 +/- 0.0
SEQ ID NO:76 2.4 +/- 0.3*%

5 *; p<0.05 Mann-Whitney U test

[0117]
This application is based on a patent application No.
2006-308482 filed in Japan (filing date: November 14, 2006),

10 the contents of which are incorporated in full herein by this
reference.
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<400> 9 gggagaggag aagaggaacg ugcucuguac gccggaaaga
agguguguag aggacaggaa60 ugagga66 <210> 10 <211> 73
<212> RNA <213> Artificial <220> <223> Aptaner to

m dki ne <400> 10 gggagaggagcBa@m§gaacg ugcucuguac
gaggaguagc cgaaaggcgg uguguagagg60 acaggaauga gga73
<210> 11 <211> 77 <212> RNA <213> Artificial <220>

T228% fﬁ%éﬁ@¥ ﬂd%ggégﬂn@e i4qg%1%$tgggagé99§9ty against midkine,
aagaggaacg ugcucugcac gaggaguagc cggaaagaag

gbggbgugcaﬁﬂngag@acaggdbau@@gga77 <210> 12 <211> 58

13> Arti.fi.ci al t amer
Tl B ol a, FRE 2T SR s ERUAREL dicoted from
8ggagnQggﬁJHBgﬁﬁng@QMﬁgﬂgﬁagc§8o€2éﬁén18hé€1ﬂ@e5@rac;l may be
<212> RNA <213> Artificial <220> <223> Aptaner t
FEIRI 7O <4005 4 G Ga5052 eGeTyCa0ha Bl qtR ey aptaner are
9a8RURRYEC dgcgugeages0

(i) the 2’ -positions ©f the pyrimidine nuclectides,
whether identical or different, are fluorine atoms or
substituted by atoms or groups selected from the group
consisting of hydrogen atoms, hydroxy groups and methoxy groups,
and

(ii} the 2’ -positicns ©of the purine nucleotides, whether
identical or different, are hydroxy groups or substituted by
atoms or groups selected from the group consisting cof hydrogen
atoms, methoxy groups and fluorine atoms;

(b} an aptamer comprising a nucleotide segquence selected from
SEQ ID NOs:20 and 67 (with the provision that the uracil may be
thymine), wherein one to three nucleotides are substituted,
deleted, inserted or added, wherein the nucleotides contained
in the aptamer are such that,

(1) the 2’ -positions of the pyrimidine nucleotides,
whether identical or different, are flucrine atoms or
substituted by atoms or groups selected from the group
consisting of hydrogen atoms, hydroxy groups and methoxy groups,
and

(ii) the 2’-positions of the purine nucleotides, whether
identical or different, are hydroxy groups or substituted by
atoms or groups selected from the group consisting of hydrogen

atoms, methoxy groups and fluorine atoms.

2. The aptamer ¢f claim 1, wherein substitution, deietion,

inserticon and/or addition of one tec three nucleotides is
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<210> 14 <211> 54 <212> RNA <213> Artificial <220>
<223> Aptaner to m dki ne <400> 14 gggagaggag

aagaggaacg cuacgaggag uagccggaaa gaaggeggcg uagcb54
52405t 51 <211 %1865 fRd P WA 1381 8n1 | Fiedwlsted?@2gion,
<223> Aptamer to m dki ne <400> 15 gggagaggag ,
halggh g SBugEaE gag oS e G T *RHATBCTYRY NERIESE00P
;%%ggh}G <211> 57 <212> RNA <213> Artificial <220>

< > Aptaner to m dki ne <400> 16 gggagaggag

aagaggaacg cugcacgagg guagccggaa agaaggeggc gugcagc57

21 17 <211 6 212> RNA . i fici
357580 RRAEE O3 Fiakin Ao 18 habai Dy ANy to an end

EBEHEEH Y PAGLaBo0EYEeg BAYGARJGEEBoCguagr 4bepdillly L8verted dT,
<211> 37 <212> RNA <213> Artificial ' <220> <22§> )
YL,

PREEREY 39 dri ARFRBOSUGDS T IJFiOYac ghy A X
BAA98R94CT 19CHHYIC3dtearoyl, Palmitoyl, Oleoyl, Linoleoyl,

other lipids, steroids, cholestercl, caffeine, vitamins,
pigments, fluorescent substances, anticancer agent, toxin,

enzymes, radioactive substance or biotin.

4., A complex comprising a functional substance and the aptamer

of claim 1 or 2.

5. The complex of claim 4, wherein the functional substance is
an affinity substance, a substance for labeling, an enzyme, a
drug delivery vehicle or a drug.

6. A pharmaceutical drug comprising the aptamer of claim 1 or 2.

7. A cell migration inhibitor comprising the aptamer of claim 1

or 2.

8. A diagnostic reagent comprising the aptamer of claim 1 or 2.
9. A labeling agent comprising the aptamer of claim 1.

10. A method of detecting midkine using the aptamer of claim 1.
11. A pharmaceutical drug comprising the complex of claim 4.

12. A cell migration inhibitor comprising the compiex of claim

4.
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<210> 19 <211> 44 <212> RNA <213> Artificial <220>

<223> Aptaner to m dki ne <400> 19 gggagaggaa

oguacgagga guagccggaa agaaggcggc guac44 <210> 20 <211>

42 <212> RNA <213> Artificial <220> <223> Aptaner to

m dki ne <400> 20 gggagaggaa cgacgaggag uagccggaaa ,
gdaghegfegneoraic capet W954@9<%§[12>CFNR1%§1‘3§ claim 4.
Artificial <220> <223> Aptaner to m dki ne <400> 21
gggagaggaa cgcuacgagg aguagcggaa agaagcggcg uagc4d4

$2102 22oveRidy BPrd2kmmNA vzl 3heAcbimbilekabf<228m 4.
<223> Aptaner to m dkine <400> 22 gggacgagga

guagccggaa agaagoggc guc33 <210> 23 <211> 38 <212> RNA
£813x Methbd Chal desiZd>i e 23311 ARIeA MRA nby0 tiedkbne1<408P claim 4.
23 gggagaggaa cgacgaggag uagccgaaag gcggcguo38
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<110
<1205
<130

<150>
<1515

<160>

<1705 -

210>
Q11
1L
213

220>
<223>

<4005

<210> 24 <211> 38 <212> RNA <213> Artificial <220>

<223> Aptaner to m dki ne <400> 24 gggagaggaa

cgacgaggag uagccuucgg geggcguc38 <210> 25 <211> 41

<212> RNA <213> Artificial <220> <223> Aptaner to

m dki ne <4Q@we2P70agaggaa cgacgagaac agccggaaag

aag%cncgu c4l <210> 26 <211> 41 <212> RNA <213>
RIBOMICH NG i ci al <220> <223> Apt amer to m dki ne <400> 26
APTAYIRORUAY ORGK | NEORE QRRJAIREDFagCcggaaag aaggcggecgu Al <210>
0811 7 <211> 41 <212> RNA <213> Artificial <220> <223>

tamer to m dki ne <400> 27 gggagaggaa cgacgagggu

JP egighaag aaggeggcgu c4l <210> 28 <211> 31 <212> RNA
Zm€§3ﬂ3> Artificial <220> <223> Aptamer to mi dki ne <400>
76 28 <210> 29

Patentin version 3.3
i

77

RNA

Artificial

Aptamer to midkine

1

gggagaggag aagaggaaal aguuaaggay gaauuugega aagcualuuy agucgcagua 60

gaggacagga augagea 77

<10
211>
212
Q13

<2205
<223>

<400>

2

77

RNA
Artificial

Aptamer to midkine

2

gEgagaggag aagaggaagy acuaaguaag agadcacGgr aaugaaggga cuulacgugla 60

gaggacagga augagga 1

<2107
2115
<212
213>

<220>
223>

<400>

3

75

RNA
Artificial

Aptamer to midkine
3 .

ZgFagaggag aagaggasag CouUUCUAccg aaagugggaa agcacacala aaucugguag 60

aggacaggaa Ugaga 75

210>
Q11>
212>
<213

220>
223>

<400>

4

76

RNA
Artificial

Aptamer to midkine

4

gegagagegag adgaggaacg ugcucuguac gaggaguagc cggaaagaag goggugligla 60

gaggacagga augaga ) 16

<2105
Q211>
212

5
16
RNA

m



<211> 31 <212> RNA <213> Artificial <220> <223>
Apt amer to m dki ne <400> 29 gacgaggagu -agccggaaag
aaggoggcgu c31 <210> 30 <211> 71 <212> RNA <213>
Artificial <220> <223> Aptamer to m dki ne <400> 30

©1 Art ga%aagagg aagugugcac agggguuggu guogggugca uacaguauaa
rgzﬂ gaggac60 aggaaugagg a7l <210> 31 <211> 67 <212>

220> RNA <213> Artificial <220> <223> Aptaner to m dkine
Q> Mtagpiniddngggagaggag aagaggaagu gugcacaggg guuggugucg
<400> 5 ggugcauaca guauaagaua60 gaggaca67 <210> 32 <211> 57
geagagrag <Rep PraagRIYECICEES suUpguUcd Eavicalaca<a@igaue22380 Apt aner to

gazzacazza Mkl Ne <400> 32 gggagaggag aagaggaagy gugcacaggg
guuggugucg ggugcauaca guauaag57 <210> 33 <211> 61

o § <212> RNA <213> Artificial <220>

211> 67
<212> RiA
213> Artificial

220>
<223> Aptamer to midkine

<400> 6
gggagaggag aagaggaacg UgCUcUEUac gagegaguage cggaaagaag SogEUgUELa 60

gaggaca 67

210> 17

Q211> 64

<212> RNA

Q13> Artificial

220>
223> Aptamer to midkine

4o 7
EEEAACEULe UCLUEUACEAE EapUagccEs aaagaaggce EUEUZUAgag gacaggaaug 60

agga 64

<210> 8

211> 69

<212> RNA

213> Artificial

<220>
223> Aptamer to midkine

400> 8
gEgagagEag aagaggaacg CUEUacgagg aguagocgga aagaaggceg Uguglagcag 60

gaaugagea 69

<2100 9

211> 68

<212> RNA

213> Artificial

220>
223> Aptamer to midkine

<400> 9
SEOAEAPEAr aagaggaacy UgcUcUgUAc gocggaaaga  agguguguag aggacaggaa 60

ugagga 66

210> 10

<A1> 73

<212> RNA

213> Artificial

{2200
223> Aptamer to midkine

2)



<223> Aptaner to m dki ne <400> 33 ggagaagagg
aagugugcac agggguuggu gucgggugca uacaguauaa
gauagaggac60 a6l <210> 34 <211> 46 <212> RNA <213>

Artificial

<220> <223> Aptaner to m dki ne <400> 34

ggaggaagug ugcacagggg uuggugucgg gugcauacag uauaag46
<4005 10 <210> 35 <211> 51 <212> RNA <213> Artificial <220>

ggzagaggag ﬁQgZ@Eacé\lﬁéc&iméc b@zapiagkégnecrediOQuuR B gggsigaggag

acaggaauga aggaagu gugcacaggg guuggugucg ggug?@uaca g51 <210>
§ <211> 53 <212> RNA <213> Artificial® <220> <223>
10 Aptaner to m dki ne <400> 36 gggagaggag aagaggaagu -
11> gcacaggggu uggugucggg ugcacaguau aag53 <210> 37 <211>
N wA49 <212> RNA <213> Artificial <220> <223> Aptaner to
213> Artifidii ne

<220> .

€223> Aptamer to midkine

400> W

gegagageag aagagegaacg UgCUCUECac gaggaguagc GCggaaagaag ECEBGEUSCca 60

gaggacagega augagga 17

210> 12

<211> 58

<212> RNA

213> Artificial

220>

<223> Aptamer to midkine

A0 12

gegapgaggag aagaggaace cugcac_gagg aguagocgga aagaagegcgg cgugcagc_ h8

<0> 13

211> 50

<212> RNA

213> Artificial

{2200 -

<223> Aptamer to midkine

400> 13

gggagaggaa GLoUEcacsa ESaEUaEccs gaaagaagec EECEUECage 5C

210> 14

211> 54

212> RNA

213> Artificial

220>

<223> Aptamer to midkine

400> 14

gggagaggag aagaggaacg cUacgaggag Uagccggaaa EDAEECEECE Uags 54

210> 15

211> 56

<212> RNA

213> Artificial

{2200

223> Aptamer to midkine

<400> 156

ggeagagegag aagaggaacg cugcacgagg aguagccgga daggECcEECE LUgCagc 56

210> 16

211> 57

<212> RNA

213> Artificial

Q)



<400> 37 gggagaggag aagaggaagc acagggguug gugucgggug
caguauaag49 <210> 38 <211> 57 <212> RNA <213>
Artificial <220> <223> Aptaner to m dki ne <400> 38
ggguuuuuuu uuuuuuuugu gugcacaggg guuggugucg ggugcauaca
guauaag57 <210> 39 <211> 45 <212> RNA <213> Artifici al

€220> L
935 pptame2Pniside3> Aptaner to m dkine <400> 39 gggagaggag
aagaggaagg cacagggguu ggugucgggu gccag45 <210> 40
<4oe> 16 <2 ficial <220> <223>
setagaggag ,&pﬁagaacf CLfgcaG?ng%l ﬁuaﬁccggaa "if@aﬁgcg%fog”ﬁ g0agaggag aagaggaagu
gugcacaggg guuggugucg ggugcauac49 <210> 41 <211> 52

@1 11 <212> RNA <213> Artificial <220> <223> Aptaner to
QD MAnldklne <400> 41 gggaaggaga agaggaagug cacagggguu
Q1% Artigiiucgggu gcacaguaua ag52 <210> 42 <211> 52 <212> RNA
0> <213> .Artificial <220> <223> Aptaner to m dki ne
223> Aptamer to midkine

<400> 17

gFgagaggaa cgocuacgageg aguagccgga aagaaggcge GgUage 46

210> 18

Q11> 37

<212> RNA

213> Artificial

<2205

<223> Aptamer to midkine

<400> 18

gggcuaceag gagUagoces aaagaagecy £CogUage 37

Q10> 19

Q1> 44

<212> RNA

<213> Artificial

<220>

223> Aptamer to midkine

<400> 19

gggagageaa cguacgagga SUAECCEEasa agaagecgec guac 44

<210> 20

Q11> 42

<212> RNA

213 Artificial

220>

<{223> Aptamer to midkine

400> 20

gggAgagegaa cgacgaggag Uagccggaaa gaaggcgecy Uc 42

210> 21

Q1> M

<212> RNA

{213> Artificia

<220

<223> Aptamer io midkine

<4005 21

gpragaggaa GEoUAcEgage aguagcggaa agaagoggce uage : 44

210> 22

<> 33

212> RNA

Q13> Artificial

<220>

<223> Aptamer to midkine

)



<400>

<400> 42 gggagaggag agaggaagug cacagggguu ggugucgggu
gcacaguaua agb2 <210> 43 <211> 52 <212> RNA <213>
Artificial <220> <223> Aptanmer to m dki ne <400> 43
gggagaggag aagaggagug cacagggguu ggugucgggu gcacaguaua
agb2 <210> 44 <211> 47. <212> RNA <213> Artificial

9y <220> <223> Aptaner to m dkine <400> 44 gggagaggag

gegacgagea QRGREGAaANPLEztHALAJJJY uuggugucgg gugcamcd? <210> 45

<2100
211>

<211> 45 <212> RNA <213> Artificial <220> <223>
73 Aptanmer to m dki ne <400> 45 gggagaggag aagaggaagu
38 gcacaggggu ugguguoggg ugcac4d5 <210> 46 <211> 49 <212>

<212> RNA

Q1%

<220%
<223

<400>

Mt@ﬁp%<213> Artificial <220> <223> Aptamer to m dkine

<40b> 46 <210> 47 <211> 48 <212> RNA <213> Artifici al
<220> <223> Aptanmer to m dki ne <400> 47

Aptamer to midkine

23

gggagaggaa Cgacgaggag UAgccgaaag gogECcEuc 38

<21
211>
212>
<213

{220>
223

<400>

24

38

RNA
Artificial

Aptamer to midkine

24

ggEagacgaa CEAcgaggag UAgCouUUcEs gZoggesUc 38

210>
<2115
21
213

<2205
<223

<400

25

41

RNA
Artificial

Aptamer to midkine
25

grgagaggaa cgacgagaac ageCggazag AaggcEEcgu o _ 41

210>
Q11
212>
213>

220>
223

<400>

26

41

RNA
Artificial

Aptamer to midkine

26

gggagaggaa cgacgagagy agecggaaag aaggcgecgy o 41

L2®
21
212>

<213>

220>
<223

<400>

27

4

RNA
Artificial

Aptamer to midkine
27

EEgagaggad CgACEALELU AEGCLEAaag aagEcLLcEy ¢ ' 41

<210
Q11>
ARV
213

<220>
223

<400>

28

3

RNA
Artificial

Aptamer to midkine
28
- (6)



gggagaggag aagaggaagu gugcacaggg gugguguogg gugcauac48

<210> 48 <211> 48 <212> RNA <213> Artifici al
<223> Aptaner to m dki ne <400> 48 gggagaggag

<220>

aagaggaagu gugcacaggg guugugucgg gugcauac48 <210> 49

<211> 48 <212> RNA <213> Artificial

<220> <223>

gEogageasy PISPLERPARY ABEEHHCOki ne <400> 49 gggagaggay
gugcacaggg guugggucgg gugcauac48 <210> 50 <211> 43

Q210
211>

<212> RNA

AP

220>
223>

<400>

' gacgaggagu a%:&g aaa%AEaé%c

2105
2115
212
213

<220>
<223

<4005

31

29 <212> RNA <213> Artificial <220> <223> Aptaner to
m dki ne <400> 50 gggaaggaaa gaggaagugc acagggguug

aagaggaagu

Artigldgiagggug cac43 <210> 51 <211> 51 <212> RNA <213>
Artificial <220> <223> Aptaner to m dki ne <400> 51

mm&&ggqg&ﬁga gaggaagugo acagggguug gugogggug cacaguauaa

gSl <210> 52 <211> 51 <212> RNA <213> Artificial
fo mdkine <400> 52 ggagggagaa
acagggguug gugucgggug cacaguauaa g51

<2

30

A

RNA
Artificial

Aptamer to midkine
30

ggagaagagy aagugugcac agggeuuggy gucgeEglgca Uacagualaa gauagageac

aggaaugagg a

210>
21>
212>
AN

<2205
<223>

<400>

31

67

RNA
Artificial

Aptamer to midkine
kY

greagageag aagaggaagu gugcacageg gUuUgEUguUcE EguScauaca guauaagaua

gaggaca

210
2
N2
Q13

Q20>
{993>

<400>

32

57

RNA
Artificial

Aptamer to midkine
32

gggagaggag aagaggaagu gugcacagegg gUUggUgUcg ggugcauaca gualiaag

210
211>
N
213>

{220>
223>

400>

33

61

RNA
Artificial

Aptamer to midkine
33

ggagaagagg aagugugcao AgEgeUUEEY gUCEZEUECA uacaguauaa gauagaggac

a

<2105
211>
<2
D

34

46

RNA
Artificial

6]

60
n

60
67

57

60
61

<220>



<210> 53 <211> 51 <212> RNA <213> Artificial <220>
<223> Aptaner to m dki ne <400> 53 gggaaggaaa
gaggaagugc acagggguug gugucgggug cacaguauaa g51 <210>
54 <211> 45 <212> RNA <213> Artificial <220> <223>
Apt aner to m dki ne <400> 54 gggagaggag aagaggaagu
ggg mﬂ%%i(g%%%%y uggugucggg ugcac45 <210> 55 <211> 43 <212>
<213> Artificial <220> <223> Aptaner to m dkine

<400> 34 <400> 55 agagga aggaagugc aca u u
ssaeeeceLE ARG S Sh PEITS H94E0 195 RNA <2150 ArtiTicial

<220> <223> Aptaner to m dki ne <400> 56 gggagaggag
ég?; ? aaggaagugc acagggguug gugucgggug cac43 <210> 57 <211>
{2175 miad3 <212> RNA <213> Artificial <220> <223> Aptaner to
- <213 Arthicdiki ne <400> 57 gggagaggag aagaaagugc acagggguug

90> gugucgggug cac43
<223> Aptamer to midkine

<400> 35
SEgagaggag aagaggaagu gugcacagge fUUEsUgUCE ggugcauaca g 51

<210> 36

<A1 83

<21Z> RNA

Q13 Artificial

220>
223> Aptamer to midkine

<400> 36
gggagaggag aagaggaagu geacaggegu UgEUgucggg ugcacaguau aag 53

<21 37

<1 49

<212> RNA

Q21 Artificial

<2200
223> Aptamer to midkine

<400> 37
EEEagagEag Aagagfangc acagggguuE SUSUCEZEUE cagualaag 48

<210 38

211> 57

<212> RNA

213 Artificial

{2200
223> Aptamer to midkine

<400> 38
EEEUULLLLU ULULLULUUGU SUEcAcages guuggugucsg Egugcauaca guauaag 57

216> 39

Q11> 45

<212> RNA

<213 Artificial

L2200
223> Aptamer to midkine

<400> 39
grgagaggag aagaggaags cacaggEguu BEUSLICEZEU gocag 45

210> 40

211> 49

<212> RNA

213> Artificial

{2200
223> Aptamer to midkine

M



<400>

<210> 58 <211> 43 <212> RNA <213> Artificial <220>
<223> Aptaner to m dki ne <400> 58 gggagaggag
aagagggugc acagggguug gugucgggug cac43 <210> 59 <211>
29 <212> RNA <213> Artificial <220> <223> Aptaner to
m dki ne <400> 59 gggugcacag ggguuggugu cgggugcac29

49 <210> 60 <211> 35 <212> RNA <213> Artificial <220>

gegagaggag < PR sz Eeoareses tusepduekk zpmauadl 00> 60 ggg#faggagu

<2105
SR P
NB
A3

2200
223>

<400>

gcacaggggu uggugucggg ugcac35 <210> 61 <211> 39 <212>
41 RNA <213> Artificial <220> <223> Aptaner to m dkine
% <400> 61 gggaaggagg aagugcacag ggguuggugu cgggugcac39

Ng2dop 62 <211> 39 <212> RNA <213> Artificial <220>

Aptamer to midkine
4

gggaaggaga agaggaagug cacaggEEul gEUgUCcggEU goacaguaua ag 52

2100
2113
N2
2%

<220>
<223

<400>

42
52
RNA

-Artificial

Aptamer to midkine
42

EEgagaggag agaggaagug cacagggeull gEUgUCEEEU goacaguaus ag 52

<210
211>
<22
<21

<220
<223

400>

43 v
52 7
RNA

Artificial

Aptamer to midkine
43

gEg8agageag ddagaggagug cacaggesul geUgUcEZEY geacaguaua ag 52

210
211>
L1
<213

220>
223>

<400>

44

47

RiNA
Artificial

Aptamer to midkine
44

ggEagaggag aagaggaagy ugcacagggg UUZZUELUCEE EUECaac 47

<21
210
212>
213

<220>
223>

<4007

45

45

RNA
Artificial

Aptamer fo midkine
45

g£ggagaggag aagaggaagu goacagggEll uggugucgge ugeac 45

210>
Q211>
2D
SVARY,

<220>
<223>

<400>

46

49

RNA
Artificial

Aptamer to midkine
46
@



ggeagageag %?E??E?ﬁlé‘g ?%?gcéj %3

210> 47
211> 48

N2
Q213

<2205
223>

<400>

<223> Aptaner to m dki ne <400> 62 gggagaggag
aagugcacag ggguuggugu cgggugoac39 <210> 63 <211> 45
<212> RNA <213> Artificial <220> <223> Aptaner to

m dki ne <400> 63 gggagaggag aagaggaagu gcacccgggu

ac4s <210> 64 <211> 37 <212> RNA <213>
BUsBUBYEEECERE S ey t o mi dKi ne <400> 64

gggaaggagg aaggcacagg gguugguguc gggugcc37 <210> 65

<211> 39 <212> RNA <213> Artificial

<220> <223>

riaApt aner to m dki ne <400> 65 gggaaggagg aagugcacco

Artiggtiuggugu cgggugcac39 <210> 66 <211> 38 <212> RNA
<213> Artificial <220> <223> Aptanmer to m dki ne <400>

Aptne ggad@ggagga agugcacagg gguugguguc gggugcac38 <210>

47 6

ggpagageag aagaggaagu gugcacageg gugELgUcEs gugcauac

<2100
<2115
2B
<213

<220
<223

<4005

48

48

RNA
Artificial

Aptamer to midkine
48

gggagaggag aagaggaagy gugcacaggg guugugucge gugcauac

Q210>
211>
212>
213

220>
223>

<400>

49

48

RNA
Artificial

Aptamer to midkine

49

gEEagaggag aagaggaagu SUEcacaggyg SUUBZRUCEE gugcauac

<2100
211>
212
213

2205
223>

<400>

50

43

RNA
Artificial

Aptamer to midkine

50

ggpaaggaaa gaggaaguEs acaggEguug BUSUCEEEUE cac

10
21>
1D
213

<2200
223

<400>

51

51

RNA
Artificial

Aptamer to midkine

51

gEgaaggaga paggaagUEc acagggsuus EUgUCEERUE cacaguauaa g

210>
Q11>
Q12>
213

<2207
223>

<400>

52

51

RNA
Artificial

Aptamer to midkine
52

ggaagragaa gaggaagugc acagggguug gUgUGEEEUg cacaguauaa g

9

7 <211> 38 <212> RNA <213> Artificial

48

48

48

43

51

51



<220> <223> Aptaner to m dki ne <400> 67 ggaaggagga

agugcacagg gguuggugue gggugcac38 <210> 68 <211> 39

<212> RNA <213> Artificial <220> <223> Aptaner to

m dki ne <400> 68 gggaaggagg aagugcacag ggguuggagu

cgggugcac39 <210> 69 <211> 39 <212> RNA <213>
ooy 53 Artificial <220> <223> Aptamer to m dkine <400> 69
<211> 51 gggaaggagg aagugcacag ggguaggugu cgggugcac39 <210> 70
gggg ﬂ@f?%$> 39 <212> RNA <213> Artificial <220> <223>

tamer to m dki ne <400> 70 gggaaggagg aagugcacag

220> gggauggugu egggugoac39 <210> 71 <211> 77 <212> DNA
223> Mt@ FINIE ficial <220> <223> DNA tenplate for
400> 53 produci ng aptaner to m dki ne <220> <221> misc_feature
gggaazgaaa PR WBULH afagareue gueuqgEEtyy capaguauaa g 51

210> 54

211> 45

{212> RNA

213> Artificial

{2200
<223> Aptamer to midkine

400> b4
gggagaggag aagaggaasl gcacaggsgu Uggugucegs ugeac 45

210> 55

211> 43

<212> RNA

<H3> Artificial

220>
223> Aptamer to midkine

<400> 55
gggagaggag gaggaaguEc acagesguls gUSUCEEEUE cac 43

<210> 56

C11> 43

<212> RNA

213> Artificial

{2205
<223> Aptamer io midKine

<400> 56
EEgagaggag AaggaaguEc acagEsguus Zusucggeus cac 43

<210> &7

211> 8

<212> RNA

213> Artificial

<2207
<223> Aptamer to midkine

400> 57
gggagagray Aagasagugc acaggeglus EUSUCEEEUE cac 43

210> 58

SCANPI

<212> RNA

213> Artificial

220
<223> Aptamer to midkine

<400> 58 .
EEgagaggag AagaggEugc acaggEguLg SUBUCEEEUE cac 43

<210> 59
ao;



<220> <221> m sc_feature <222> (20).. (59) <223> n is
a, ¢, g, or t <400> 71 toctcattcc tgtoctotan
nnnnnnnnNnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnt 60
toctottetc ctetcco77 <210> 72 <211> 35 <212> DNA <213>

<115

Artificial <220> <223> priner for producing aptaner to

g "
<212> rnam dki ne <400> 72 taatacgact cactataggg agaggagaag
213> ArtHpgala3s <210> 73 <211> 19 <212> DNA <213> Artificial
0> <220> <223> reverse priner for producing aptamer to
223> Aptavedid mexid00> 73 toctoattoc tgtectotal9 <210> 74 <211>
33 <212> DNA <213> Artificial

sggugcacag eBubddied TRk Thr onbi n-S) <400> 74 tggbd ggt gt
ggtt ggt aaa aaaaaaaaaa aaa33 <210> 75 <211> 17 <212>

<400> 59

E%?; % (H V-S) <400> 75

212> RNA
<213> Artificial

<{220>
223> Aptamer to midkine

<400> 60
SEEaageagu gCacagggeu URBUEUCEEE ugcac

210> 61

211> 39

<212> RNA

{3 Artificial

<{220>
223> Aptamer to midkine

<400> &1
gEgaaggagy aagugcacag gEguUuUgEUEY cgggugcac

<210> 62

211> 39

<212> RNA

213> Artificial

2200
<223> Aptamer to midkine

<400> 62
EEEGgAEgaE adgugcacag gEEUUgEUEL CcEggugcac

<210> 63

211> 45

<212> RNA

Q13> Artificial

220>
223> Aptamer to midkine

<400> 63
ggpagaggay aagapgaagyu FCacGGEEEL UEEUSUGEEE- UZCAC

210> 64
<A1 37
<212> RNA _
Q21 Artificial

220>
223> Aptamer to midkine

400> 64
EEEAAEEAEE daggcacagyg gEuugguglc ggEUgCG

<210> 65
211> 38
212> RNA

(11

<220> <223> DNA apt aner

DNA <213> Artificial <220> <223> DNA aptanmer to HV

35

39

39

45

37



gt ggt gggt g gotgggt 17 <210> 76 <211> 49 <212> RNA <213>
Artificial <220> <223> Aptaner to m dki ne <400> 76

gggagaggag aagaggaagu gugcacaggg guuggugucg
ggugcauac49

<213> Artificial

220>
223> Aptamer to midkine

<400> 65
ggpaaggags aagugcaces EEEUUEEUSY cBggugeas 39

<210> 66

2i1> 38

212> RNA

Q13> Artifisial

<2200
223> Aptamer to midkine

400> 66
geaaggagga aguscacage gEUUggUgUe gepugeac 38

10> 67

211> 38

<212> RNA

213> Artificial

<2205
223> Aptamer to midkine

<400> 67 :
geaageagea agugcacags SEUUgEUEUG gEEUEGAG 38

<210> 68

211> 39

{212> RNA

213> Artificial

220>
€223> Aptamer to midkine

<400> 63
gErasggagg aagugcacag gEsulgZasu cggsugcac 39

<210> 68

211> 39

<2i2> RNA

213> Artificial

<220>
<223> Aptamer to midkine

<400> 69
gegaaggagg aagugcacag gEgUAggUEU CEEgUgcac 39

210> 70
Q211> 39
<212> RNA
213> Artificial

220>
<223> Aptamer to midkine

<400> 70
gggaaggagy aagugcacag gggauggugu cgggugcac _ 39

Q> 7

Q1> 71

212> DNA

213> Artificial

2



<2207
223>

<220>
<2215
223>

<220%
<2215
<222
<223>

<400>

DNA template for producing aptamer to midkine

misc_feature
nisa ¢ gort

mi sc_feature

(20).. (59)
nisa, ¢, g ort
1l

tecteattec tetectetan nnhnnnnnnn nnnnhitnnn nnnnRRnDNe NRRRnnnnnt

tectetteoic etetoce

210>
<21
<22
213

<220>
<2235

<4005

12

35

DNA

Artificial

primer for producing aptamer to midkine

12

taatacgact cactataggg agaggagaag aggaa

<210>
211>
212>
<N

<220
223>

<400>

13

19

DNA
Artificial

reverse primer for producing aptamer to midkine

13

tecteattee tptoctcta

<210>
<213
AL
<D

<220>
223>

<400>

74

33

DNA
Artificial

DNA aptamer to thrombin (Thrombin-S}
74

tggttgetet ggttgptaaa asaaaaaaaa aaa

<2105
<1>
2L
<P

<220>
223>

<400>

75

17

DNA
Artificial

DNA aptamer to HIV (HIV-8)
75

gtggteggeie gateget

<210
<21
AN
21>

<220>
Q28

16

49

RNA
Artificial

Aptamer to midkine
(13

77

35

(£

33

17



400> 76
gggagaggag aagaggaagtl SUZcAcaggg EUUZEUEUCE ggugcauac

(14)

49



