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DESCRI PTI ON  APTAMER AGAI NST M DRI NE AND USE THERECF
[ Technical Field] [0001] 5 The present invention
relates to an aptaner against m dkine, a nethod of
utilizing the same and thenﬁgbﬁlpTiéﬁckground of the
I nvention] [0002] M dkine (hereinafter abbreviated as
"MK' as requihPTAMERSs AGATNSTMEDKENE | AR GSH | EHEREOF

f éc'hf%#ﬁ ?%%idg'rSt di scovered as a gene product
presse ransrently in the process of

digfdftarient i ati on i nduction of enbyonic tunor cells (EC
wth retinoic acid, being a | ypeptide having a ]

mol ecul _ﬁ@?&ﬁFtOanfgﬁEg? Fggﬁggﬁ bR %Rﬁqé%EuﬁQEﬁnSt
G, i Nt 388, oFOLLEXRRRhE. tAe Qe PA@NEh&l orLpeNt

1 and non-patent docunent 2).~ [0003] The steric

sifaskanoansk oK thes Ipgentdenédr m ned by NMR and
r éfﬁi(see, for exanple, non-patent docunent 3).
en ‘characterized structurally, MK is configured
mai nl y Miidkinewqh2@edaagicas. abpeevistadl| ys WK Cosidguired) is
of a 2%%? nt. on the N t%rninal si de congj sting, of
ane Lidergnidatirp L3SFRE ERAGIYRT TR (&PTyered as a

nd Rfrdhicl ExpalsbeagieRhsiently! {AOMRAp A of
-term nal side consisting of amno acid Tresidues 62
i EEEreritdagiionf doducsfionr ef esbuenichewr®x cked k| (BB with

f ment ) Logp._reqi c s, t :
AN, 23 B8 s PALPoBERhs "PAPE = diflepylar weigne of
tIsk iyt Yidd dh dashcdanmho atida aadl cydedines (sedy, ifor example,
basi c am no acids. In ths MK nnlecul&, eachag% t he

RAERALRNT doSYRERt An8PEhBORPRFAThaPOCWReRert - has a

Stgyd3y structure consisting mainly of three 30

reversed O sheet structures (hereinafter referred to

as "ddms merig esructurensfstiknpasfbesr defiermningd by NMR and

resi to i N- 1 r err

PEHHER (geyo 108 PRaklich hShTbaRent | A00EHnE RF! " Hhen

atfiara cacird Aees istuactarad 1 FP4MKNnisheonidwred madinly with two
referred to as "the C-donain'), and free

AR ¢ SEBGHELCAILin MK Sonats tT @ 1 CHAdmany oh Lhe N-

(thamgifal telde tongfiskhiad be asinbahésd; résidihds 1 to
consisting of the amno acid resideues 1 to 14 in the
N2 daneaigiafitexrgrederretietpedst Sthe N-terminal fragment”), a

fragment on the C-terminal side consisting of aminoc acid
residues 62 to 121 (hereinafter referred to as “the C-terminal
fragment”) and a loop region that connects the fragments (amino
acid residues 53 to 61). Bound to the outside of each domain
is a tail that is rich in basic amino acids. In the MK
molecule, each of the N-terminal fragment and the C-terminal
fragment has a steric structure consisting mainly of three
reversed P sheet structures (hereinafter referred to as
“domains”; a domain consisting of the amino acid residues 15
to 52 in the N-terminal fragment referred to as “the N-domain”,
a domain consisting of the aminc acid residue 62 to 104 in the
C-terminal fragment referred to as “the C-domain”), and freely

moving structures assuming no particular structure (hereinafter
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"'t he N-tail", and a tail consisting of the amno acid
resigues 105-121 in the Ctermnal fragnent referred

to as "the Gtail"). 5 [0004] Known receptors of M
iealdided eeeREOMLRYRE~Pr At b1 E¥hESEPENPIOSPIRE adfirfe acid
(PTPQ, LRP &I ow density |ipoprotein receptor-related
pregiisieyes AL ko( dAapnashpcNreakeimal kfregrgnt yefiexyredc to as
aig, S Yy m and st hey Li ke LS. a hi pQsi i vel. .

Tohe PR oP B enttreoli ke Rg LB M DRG0 resigues
A& -d 2dmimo thec Cadsekpinag fagment argfenned (1) .ad t“tras C-tail”).
qéﬁﬁﬁgrin-binding site in the G domain thereof, and

[ wn to bind strongly to negatively charged

nol eculkeswaueBcaprBeBabENMRNInENQAET Adddpto Bf;aé ®rdetein
As a result of nutagenesis analysis and NVR 1

&valopsing, phospbathseght (PRES) cILRR ellow, demsfityuldgoprotein

a apek. c red .
eeEkEE i e REoRalR) Ak TSl sc PRIG dinase)
vinttiegréparind. siedawvhnl endatheepbké. t MR ienlay hdlghdlyepobitively
i s inportant to the binding,with chondroitin sylfate |,
hards(L PERLPED GRERAREANG! LEFIS  BOYNTS o thepRSE amino
WidifisAl ysh@ebi(rsli BEdagthvhiNe MR, heRakas desepdses-binding
As a result, the reduction of the binding activi tc;/ to
pibe 4Rd thehe-Nrmpigutbaraely i #ed ol »ngeavnortaddnd strongly to

f o
ERETENEL S cPEEUBaCRb Su el SUOE 28 Abat P iHd, Rbnaroicin
EvREEteald vAscal zeswhtl ot ehitedgaraddi syramatllysfiacaad NMR
VE .h h i n-bj ndj site. These growth i
PYETa Sar 8t RouEhoueBE HhAH ThiHepa tn CuMisiFed with K79,
RBAt, sy ®a02, aAn@XENasebt Ut &) EBhfiguredtWiLIAKE6, KB7, and

appropriate positions, and are rel eased as required.
£697héreafBrartant skokhbanbindbredvith Hepazim suMpanehile, a
S kN r st a elj.al ;. .
TERERD EtlaklonlE KPuBELE L 200 MRS S Ui Hiflaing with
fohlonidroliytincsatfatvet§ £kezwdi babldhewWhen R8Ur bfdcibhster I is
coated wth and nouse _.enbryo nerve cells are, sown
FREneEsY kish pactnf ohiSaEnd| AT LE in heparin dreases.
dis0@stkan185 ehel cgk! g rd i
suppr esses fhg ﬁeg%i'i?gfygne %n%%ﬂ%%&%b&gréﬁﬁqgﬁmﬁgn PTG and
Fagc ¥Kaingdugsehaensite eplengateion Andimayementvief] serve cells

agded, bk sm nogen Activator activity of the
cell supksgg.gleﬁn this case as well, digestion of the

dé00s] with heparitinase suppresses the el evation of

plasnigg gngrowth factors such as fibroblast growth factor
(bFGF) and vascular endothelial cell growth factor (VEGF) have
a heparin-binding site. These growth factors are thought to
bind to heparan sulfate proteoglycan, an extracellular matrix,
stay at appropriate positions, and are released as required.
The same are also known to bind to heparan sulfate expressed in
nerve cells and vascular endothelial cells to contribute to
neurite elengation and fibrinolytic activity elevation. When a
Petri dish is coated with MK and mouse embryo nerve cells are

sown thereon, neurites elongate. In this situation, digestion

of the nerve cells with heparitinase suppresses the neurite
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5 activity. [0006] M is thought to be bound wth
PTPC at two sites. One site involves a high affinity
bond with chondroitin sulfate (Kd = 0.58 nM. This

RarchgditS BRRCAMEa HRRN1E] O0fSérh OFh &t Th A Gt G 1 "&i@s are

The other site involves a bond wth protein, being a
|C¢xActalﬁﬁﬁdmanyl MBnd st ﬁdclerienﬁhﬁspéasmn@lgg@s&%hqum activity of

Q.Jflﬁ F &t g_llts' 9.@%%5( KdH; g’hDMCaé\@napé’ %%%tles &J. 5@19; ;fo@he cells

nerve ‘cell s éxpr essi ment
mh&hnéepardeﬁhaSW|BhppcbsadsotheneSevéfibmLﬁﬁwpiaﬁminogen
t he .m.qgration. Osteoblast-like 25 UVMRL06 cells are
@f%ﬁg' ¥ng PTPC, and are known to have the M-
ent mgration thereof suppressed by treatnent
with “chondroitinase ABC. The MK-dependent nigration
of macMBphsgéhoightil 0 beppresdeditly PTRatatertwonigtites. One

deaLti A : :
RSB R8¢ i SEERASLLL 19 ﬁ?ﬁ%"%@&?@%@%ﬁfﬁ%ﬂﬁaw e
i=s 0.158t mmghtThhatbm@tMammaam cupdrs d:jgesﬂmeﬂ with

R pILRRNE, PR iR ot G i e R protein,

ivaTRki i 266~ arfgﬁhes}cgaﬁal BHat 2Perdith $ URHESE @8 ddstion with
surface pl asnon resonance anal ysis, the results

Ghezidred tsnaned (Kdat 8haMir oiME pPramdtase t@%ﬁd%@ﬁapinnOf fetal
B 5990kl 8ang! RERERS SO ALY M 'L cete wae

kahowairod tposses8Ba bupptesaagetioé i qiaigi aral Osteoblast like

aCtlbltleS For exanple, it is_known_ that .in human
MRLO6 cediipsarenexpxpraiagoRT s, M0d @nedmoagedo ave the MK-

idepleadend m&§ﬁé@§§hoﬁhéﬁéobeﬁﬁpﬁi@é@éé@%%} et with

variety of cancers I ncl udi ng esophageal cancer,
ohpngreitanase, BBEF naflye MEmirpersienta Migratdeno ofc macrophage

Q&NG8l5n ?ﬁééﬁ:bgs%”f@r rQQE‘rﬁéﬁ@tn'vfttgrea&{droftﬂhesset ABC,

cancer, cancer un cancer cancer

whendroastioaae Beuonbhapannnasgll(Hdannsanmaaﬁb@haqe is not

cancer, ovarian cancer, and WInms' tunor (see, for )
MGhE, tRafERTESA0RTReNt1e Hndhritattdit doQihes receptor is

4hvoVkeds al so thought to 5 pronote the survival and

nmovenent of cancer cells and facilitate

A®&¥ddcul ari zation to hel p the advancement of cancer.

Whatever negatively charged does not bind to the heparin-
binding site of MK. When MK was immobilized by aminocoupling
and subjected to surface plasmon resonance analysis, the
results obtained showed that chondroitin sulfate E and heparin
bound strongly to MK, whereas chondroitin sulfate A, B, C, and
D did not bind thereto.

[0008]

MK is known to possess a broad range of biolcgical
activities. For example, it is known that in human cancer
cells, the expression of MK is increased. This increased
expression has been observed in a wide variety of cancers,
including esophageal cancer, thyroid cancer, urinary bladder

cancer, colorectal cancer, gastric cancer, pancreatic cancer,
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[0009] MK is also known to be one of the nol ecul es

that play the <central role in the process of

devel opnent of inflammtion. 10 For exanple, it is

et chaketd)e 1figertthAbe8] DaB§eBhnt8:] MBredét &fancer,

bl ood vessel damage and the onset of nephritis in

negroRlastrmgry ngrEckilapgamed FhivbeRbYMa ni BeeTERK|GRNCeL,
It . kn h LN i Sm

oRazln EREer oPR B POl Bhpt) Bl SIS patent

docugendd 1i aniKnds-paberRbudocument sép, MK iexadsice thought to

atent docunent 2 atent docunent _3 and pat

Fotitust b chemerat AR mRRGAR E 00 becaRivh Vel s pnd
ifaldianwater nedivagaatariibios B6thelpi the aadvaidament of cancer.
di sease, rheumatic arthritis (rheumatoid arthritis

dﬁ&PP] osteoarthritis (OA)), multiple sclerosis,

post opgiatisve128 RABR '93'bénéﬁéngﬁteﬁﬁ.ﬁ64ééﬁfbs that play the
psoriasis, |upus, asthma, and neutrophi unctiona
dentrad| roiles inFohehprooess oK devébopment copriombiammation.

e nmovenent (m gration nfla tory.cells such s
108 ERARge LhndenisnpPBo s A RURBR LT GhyMRARnt intina
aFteeqiilbed kesskheddrugbogn@nthef ohsét apFaddphitils iin
t.hought, 25 that when m dkine is | acked, ) )
iLPChEmtet iodusYsagedmitagatedr &n kpeekeyly mireckagking the MK

G, T2 PXAHPLE. kRBIE Ut BN e ibumad U BodinCe

| evel s are Increased 1 n the peritonea urd of
frosdloperaittiveaddhreddnehdoabse i osnsidanably sul tsigatedidin MK
0] s%@ | at.es the pr?Iiferati?n of uI{u ed + fent
RESHEPr BHCS (PEPst FPF aF*2BPTE: PR ISR 1y Paten

idocaineadt 3nahbepaBeft afdum@hA®OLPSSiHEhdY, MK is known to be
endonetriQsi s &see, for exanple, patent docunment = 6). i
fogeipedzdnrdpfhamRarery ethFeR ¢ gSVeR ciF AT NI i autoimmune

Wikl NIhetmath ORrt MK & 85 kf‘?l‘i\@u:&é’t@fd | pval VB d N(ra)
vascul ar obstructive | Seases such as restenosi s
fositeoairtnisdsul{@R) ) econstipte i snlesousher postopmd- ive

coronary arterial vascul ar.obstructive di sease
gahesion,  ADELAIPaEREY, 6ot RS o RECALAS ona IRikvc iSfPma, and
netlsbbhelli YandiS6aSE, aBRO6HRAEL Bley 2S RirdhedhPlirieYCMKVEs known

di sease, arteriosclerosis, and cerebral infarction
toePromgteckhRpleYempht e igeebiemt 2f  inbbammatory cells such

as macrophage and neutrophils. Because this movement is

required for the development of inflammation, it is thought
that when midkine is lacked, inflammation-based diseases are
unlikely to occur. (See, for example, patent document 5).
[0010]

Since MK levels are increased in the peritoneal fluid of
females with advanced endometricosis, and also since MK
stimulates the proliferation of cultured endometrial
interstitial cells, MK is known tc be involved in the onset and
progression of endometriosis (see, for example, patent document
6).

[0011]

Furthermore, exhibiting vascular intimal thickening
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Cell mgration is known to be inportant to the
mechani sms 10 for cancer cel
infiltration/ nmetastasis, intinmal thickening in

Alcebings sikeh 8t kokACto BEOYASEULEH | ZAt YA @Ik tdifst ruct ive
like. It is also known that inflammatory cel

ﬂl@ﬁéﬁﬁén sushppgf §aﬁaegzoas§ oEpaleving t Taserinvearaensiruction
h?g@%?s Suchigs @8 %Qé£§al Qyéﬁﬁiéifgbstﬁyctlve disease,
Ion I n I‘ age,

cerebra ctiron, cerebral henort
C@r@bﬁaﬂyNGBCB&&IOQbStﬁG&@}V@lélﬂé&ﬂ@hiIEﬂéﬂT*&chlar

BsEabnive 018898t orar PP ES i St PO S P i sease,

RrekelibscterbalBl Nndac8LeBFRAVNM SEHF cEVST ef e aNb Y &xample,
basi c residues. Al the 10 cysteine residues are

ggcumgnik2ind PTN, and structural ly, both can
qlded into the N-domain and the Cdomain. As a
resuFt of NVR analysis, it is known that these two
nol ecuCed lhmigratignsiai kaowh htecbeli imprsftarel to the mechanisms

ructures n_consists of three, (3 sheets, . ,
3E AT Go0 Lol Aol LR E O TS CAtR ol SRAL fgickening in
akeelkiBdclegonscdengd, t Rebea sEWDEEBPM t idh AR RiMMiNGke. 1t is
with chondroitin sulfate and he arin, are conserved

BERe &ROVRe that pHREIATRATORY oCehl MRBAr ot rids amofsmndly
%@%o%ﬁg?egvﬁgﬁﬁtca%@%&ﬁﬁifgl9@ &fs A& cﬁ”bé“%%ﬁkﬂé pectoris,

3 sheet en MK an Orma Sterrc struc
mwesardaaﬂclnéarduEenappeambraﬂtimfawmtxnnafaﬁrdﬁnal hemorrhage,
P %tﬁkg sgrface [0014] In recent years, applications

ShtEREFS o t herapeutic drugs, diagnostic
reggents, and test reagents have 35 been draw ng
attention; sonme RNA agéaners have al ready been in 65

cllnlcgﬂeépﬁgépb%nth aR¥ | BRGAMhgles the modenif@mily protein
t t )
(20t b, YOOy oL 9 0O RO PR, o

aacuPaN degepectéins containiify largRNmapttanef rfstedne and
go an RNA th t blngi gs E aII toabt @ %gt
AfiFancesiiieses Al GKLEARe bESTHH QiR i aRperved
tiheMBERRY PBNt snat S’QrtEé’@lhtlélPﬁ, Hotd dHHHPKivided into the
Exponential _ Enrichnment) nethod (non-patent docunments

y- d@}“almhénéE’EEﬁ Crédemdtn i s Af mettesd iy ofhNMR anakMais, it is

b f | [
P, LS 01440 e AP UL e
diifnbasébhabust eottdeeseqiRule domdlieh RIMAISAG FS three P sheets,

SLRHSEYES via a flexible linker region. K79, R81, and K102,

considered to be important to the binding with chondroitin
sulfate and heparin, are conserved between the two proteins.
K79 and RB1 are present on the same B sheet, whereas K102 is
present on another B sheet. When MK and PTN form a steric
structure, these basic residues 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
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wherei n a random sequence of about 40 residues is
sandwi ched by prinmer sequences. This RNA pools are
all owed to associate with a target substance, and

livithe BNAgkhat EﬁSPEQEBﬁcEQ LPSge ! argeine AN oR 04, the

is recoveredusing a Tilter and the |like. The 15 RNA

regdwd sed irstaRPhi fptampy RTuUPCRIacwEeER hivas sappreived as a
l;at r e X . epeating this .

S rab RN Brbd' b pREt R R n R IR adiedtin in the vs.

Fpe®NA epltbyetrortliersatgean BNASthE cbirads psOIRidcdESy to a

acqui red. atent docunent 1] JP:A-6-172218 20 _
At SupbRanee snehosB0n) 2bebBing AL e, RPaed using

\W0GHTPXB8EQ st bRAL €t EHOTURESA 4 G8p G onential
!Bapent docurent 5] W)1999/ 03493 [patent docunent 6]

ng37meRBofindnopapehentodormmentily Kadonat She RELEX
| .., :BiQcC i pph . _ .

ferRon, 58,97 888hof BI Mioh B AR B mecifically to 2
etarget, subsBante Cheprleltcd br&ﬁﬁﬁ&mﬁﬂ?ﬂﬁt}?NHiEQbEgghaving
dq nt 3] Iwasaki, W et al., (1997) EMB . ,
ﬂl%%g%?%&flfmgﬁtbﬁ?eﬁ?q%’é‘a%nt e WiiPamgest hap a structure
wHQ2kin)a BhABBAMeddénce PoBSSbA(d dMPAIRIY is sandwiched by
docunment 5] Ellington et al., (1990) Nature, 346,

PraMez? sgqupReAsSpat Bnis RV umoalssarfu@llomedalto, associate with

1 Ci 9, 5- 5 | S syre of th
PryenUeSrE L 3B e 200 A Sora T i Hodslf co the
ftaesel SuEBEapCESEEtréﬁ&ﬁﬂfé@nuﬁﬁn@idEﬁixﬁéﬁ(%?% the like. The

viding an .aptaner_,for mdkine and a nethod for
FECRySERE Eané{npéhﬁl?%g%y%f?cweaﬁ% Ot S0t iufpd as the
k@ﬁp&h@@'QBE]thQQA@ktTPSuﬂH?SQﬂFrb%%ﬁﬂﬁ%@§this operation about
i nvestigated diligently to solve O the probl em
dfs&imeed apobA aptiamer thatdbhinds sipsrsidtierhlly to the target

SAERRH8 BB L HBhepladfofh ALY (o i ne
i[pa¢entodocument 1] JP-A-6-172218

[patent document 2} WO2000/10608

[patent document 3] W02004/078210

[patent document 4] WQ2004/085642

[patent document 5] W01999/03493

[patent document 6] WO2006/016571

[non-patent document 1] Kadomatsu, K. et al., Biochem. Bicphys.
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., (1997) 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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[0017] Accordingly, the present invention provides the
15 follow ng: [1] an aptaner possessing an inhibitory
activity against mdkine, [2] the aptamer of [1],
gyein the aptamer does not possess an inhibitory
activity against pleiotrophin, 20 [3] the aptaner of
[[0isPossess ofg thebilngengiaolivity to the N terninal

R g b kP g obeby, FEs TR PPRE R ¢ of i na

froogsgnt of midkine, [5] the aptamer of [2],
possessing a binding activity to the N- 25 term na
fragneHpeoPrﬁﬁﬁpﬁnénVFBFlPHelﬁp@bﬁ%$t%# TQHPrOVldlng an aptamer

QQﬁS%&ﬂHﬂ%eaaﬁbng'ﬁgtFS% fbiyuffligfni:tﬁ§r , agﬁ}the like.

fragnment of m dkine an aptamer that ex
i Meidnst ofy Sadwiingt yhegarablemsi dki ne by |nh|b|t|ng t he
qEFﬂ' g of m dkine and PTP~, 30 [8] the aptaner of

ich is either (a) or (b) below (a) an aptaner

conpr i gheg peeBetkeohiveat 68 UeneEssEg£Ed®HITOANtAPSD solve
SEQIDNO 1 to 70 (with the provision that the uracil ,
rF FEebLePhserrikaer éPﬁV?heaﬁ%cl%%téF o“f%gltjfﬁwt aturaeaded in

tﬂl%paaqr@,g n %b%aﬁ%?ho?fhégod?’gué\%).t ﬂﬂ&:{ ORhi%h
the pyri |ne nucl eot i1 d et ntical or
disfshidrtest inatbef coopilatianonE the gx&&ﬂthuuxbnnAQnAJWB

égy ups selected fromthe group consisting of
ﬁ& ggen atons, hydroxy groups and net hoxy groups, and

5 (ii) Adeerdinp0y t tRBSpOEsERE DhWemMes o Ghiestidas the
whet her, identical or different, are hydroxy groups or
“ff{geéd by atons or groups selected fromthe

19UR L ARt aRieln 9&R i
q% fnho neEat ogge%¥?ﬁgn§§p%§%gg§%%ﬁgr|S|ng e?ngﬁ%lnSt
e kd aie, de sequence sel ected from 10 anmong SEQ I D

1 70. (with th rov sion that the urac
mche) BEREPE! REoRBT or ¥RBLEH A R ARG GagS Hot Fossess an
iuhﬂ.ﬁ:ilttld)tr@dactd@h&?eégaﬁ.ﬂ§€fﬁl‘§1@&ré}ﬂdﬁﬂ, vvherel n the
nycleotldes contained in the aptanmer. are such that

I the sptamert PEnslds P%S%fg‘/ﬂrheo@rmwé}q;cﬁqfdé@ty to the N-

termlnal fragment of midkine,

[4] the aptamer of [1], possessing a binding activity to the C-
terminal £fragment of midkine,

[5] the aptamer of [2], possessing a binding activity to the N-
terminal fragment of midkine, '

(é] the aptamer of [2], possessing a binding activity to the C-
terminal fragment of midkine,

[7] an aptamer that exhibits an inhibitory activity against
midkine by inhibiting the binding of midkine and PTP(,

[(B] the aptamer of [1], which is either (a) or (b) below:

(a) an aptamer comprising a nucleotide sequence selected from
among SEQ ID NO:1 to 70 (with the provision that the uracil may
be thymine), wherein the nucleotides contained in the aptamer
are such that,

(1) the 2’-positions of the pyrimidine nuclectides,

7
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15 whether identical or different, are fluorine atons
or substituted by atons or groups selected fromthe
group consisting of hydrogen atons, hydroxy groups

WHEHRIN Qe @IS or @AEFEirbht] NBred’ £PASHIAONStSHis tdie
purine nucl eotides, whether 20 identical or

Tttt eda by HﬂZ@F‘éx?rgQQQEESoFe%GQE?ﬂt@t@@l e anwis
ﬁfo ﬁalfﬁigsgfe%%go%%ﬁ”bkgﬁs Qr&Q? %f’éﬁﬁ% %ﬁ% nI%e’thoxy groups,

rogen tons,” ne and or |
[éﬁdthe aptaner of any one of [1] to [8], wherein an

nucl eot | ntained.in the ap s nDdIf ed,. 25

[56] o Usipithe 23rBorikignenet spRanRiTTrS e LRL isfes, whether
[iHeritd da9] oraied rEchanel i gpal n ?ab&yngfouﬂ;él&rté\ﬁastltuted by
conpl ex of [10], wherein the functional substance is

AT OWS (OF Oy oupes sahested Supmt Hhecarewp | aeesisgingpf hydrogen

YA, xfer 0 JELEKCRK VTGl pogr oo S0 [12) o

risin Carer of any one
Mm) [ah atpdafr@lr @bmphésdngphemuoie@ﬂﬂﬁeose@déﬂce[ééﬂeated from

et 8 ToNes 6B v (EERRI bRe frodbr £ Yy End Bracil may

a:éjltdﬁ)&ﬁ%te')q Whadenh 6ABPLrSEBGetAP AREPL®Fids aa% Cﬁlﬁastxtuted
of 35 [1] to [9] or the conplex of [10] or_[11],

[deFjeted, afasesdedgent aééﬁén'ghﬁgeuinet%tmeqﬁlm contalned
qufwgri%ﬁm%& %%% QLchhens nplex of [10 or [11], and

[16] a etectlng he apt anmer of any one of
[1] to ([i9] ther 2f kposdipbes of fHO]pwrifidine mjdfdacides,
of_ the lnven io ptane¥%$r I he conmp | ex

SRS rEED vgktaﬁﬁkgﬁﬁntbeaﬁ§e CHne atons ‘or

st eeiteicc By éwﬁg Bk §28G88t Se BééfedSErdth AW Yrdup
reagents for various di seases such as autoi nmune so

FoEist ingamEe hydsegenpatans v chydrexy oroupsl and methoxy groups,
netriosis. The aptamer or the conplex of the
present invention can also be wuseful in purifying and
concenﬂdaﬁimgeNR'—pndlﬂebastbﬂgthmmpuxnnﬂnﬁdqmaq;ﬂdés, whether

Q%gﬂ% DiSCfI tl QrgﬁtfhgréxﬁﬁéPgﬁ} grougs or substltuted by
atoms or groups selected from the group consisting of hydrogen
atoms, methoxy groups and fluorine atoms,

[9] the aptamer of any one of [1] to [B], wherein an nucleotide
contained in the aptamer is modified,

[10] a complex comprising the aptamer of any one of [1] to [9]
and a functional substance,

(11} the complex of [10], wherein the functional substance is
an affinity substance, a substance for labeling, an enzyme, a
drug delivery vehicle or a drug.

[12] a pharmaceutical drug comprising the aptamer of any one of
[1] te [9] or the complex of [10] or [11],

[13] a cell migration inhibitor comprising the aptamer of any
one of [1] to [%] or the complex of [10] or [11],

[14] a diagnostic reagent comprising the aptamer of any one of
[1] to [9] or the complex of [10] or [11}],
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Fig. 1A shows one of the two secondary structures of
RNA shown by SEQ ID NO 1 predicted by the MFOLD
program Fig. 1B shows the other secondary structure

of 153\ shll ity 23Rt Roprl sinhediteketdpbimbbeoWFEh one of [1]

program 20 Fig. 2A shows one of the two secondary

sftcr uetlures e Remrlero Rt By Oseo Ilbllo angr edi ct ed by
squar e%ﬂ{wrﬁnde\%g&n thl&eaggg}negngko%ﬁggbﬁﬁ of [1] to [9]

consensus regi on
othethes enmmdasy ot rlidtluce dil 1IRNA shovvn by SEQ I D NO 2

p ct.ed by ogram wherein the part 25
;Eif% ’ﬁ‘%’%gf&‘{reél a consensus region. Fig. 3A
smome]one of the two secondary structures of RNA

shown by SEQ ID NO 3 predicted by the MFOLD program
Fig. 3Esh@ARLaFE Mthdhesceapdgry oft Ehet present RNavention can

HOWL e £ %@Qgh?&?c%u%%g'lcg%ﬂﬁgyoﬁshfeyggrﬁopéﬁgﬂ afly

wherein the p encl ose a squar
cbirsEstsia egaagentlé,g fot sr’amushdlseaseslasycht aslcawt@immune

RNA shown ted b
igiae Fihoak SpostoperarixR SahEsTany ahdceRigithEosis.

aAONgENSE (BYithk. dompleRk SHOWAe! PeeS8AONUAYY¥ntion can also be
structure of RNA shown by SEQ 35 ID NO 5 predicted by

ﬁ\%ﬂo_l@ Mfgmngg dndg copcehsRatingeMKet a@%sd%@%@m and
% MEQ ID NO 5 and m dkine, and between the

and human I'gGL (sensorgram obt ai ned using Bl Acore
2000)ef Mepcriptlions cfntbeadrawangei ween RNA shown by
3%2 IR NO4 5 and m dkine (sensorgram obtai ned using

cor'e 2000). Fig. 8 shows the secondary structure of

RNA Sh@W@'bﬂASEQowbDoNG’SQ phedtgbedebynddey Ml tures of RNA
program Fi ows the secondary structure of RNA
§r§% II%NQG16PIG%§F6fieBYb¥h@ hEEQERUPY F %R am

lo [Be%ﬁgNDQ% %%ngnQﬁgybEﬂeEh§eEBM§Q£%°§&ru&£E§gHOETﬁhA shown

present ‘invention provides an aptaner possessing a
Fyh GEQY IEc NOvilt prediciiedkbrethdKYFOIDepnpgrarer s of the

D eSSl SA 5L BRoRE ol LBLILY ot sucrures of mu
Wl OyYenh T KoybkephadiBfed bPi HE NgFAfh i phdyrd®l wherein
pa@f&%ﬂtaEnE?%%%h gglgcggﬁarlhghggéageéonsensus region.

Fig. 2B shows the other secondary structure of RNA shown
by SEQ ID NO:2 predicted by the MFOLD program, wherein the part
enclosed in a square shows a consensus region.

Fig. 3A shows one of the two secondary structures of RNA
shown by SEQ ID NO:3 predicted by the MFOLD program.

Fig. 3B shows the other secondary structure of RNA shown
by SEQ ID NO:3 predicted by the MFOLD program, wherein the part
enclosed in a square shows a consensus region.

Fig. 4 shows the secondary structure of RNA shown by SEQ
ID NO:4 predicted by the MFOLD program, wherein the part
enclosed in a square shows a consensus region.

Fig. 5 shows the secondary structure of RNA shown by SEQ
ID NO:5 predicted by the MFOLD program.
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can also inhibit the activity of a particular target

nmol ecule by binding to the particular target

nol ecul e. The aptamer of 20 the present invention can

be an 3%{ %sa mRdi-bied cRUCLEt GeeACRAAOENEwn by SEQ ID
m xture ereo Thé apfénero # t%e S?esent ?nv%nt?on <
(Nﬂ¢5ﬂandlm;dh1nsl ﬁndabeaweenrﬁhbaRNAoand hopae] IgEl

inégtén' ach V|%£. %akg neans i bition of any
25" P11 %gél iVl i S l'es of the
b| ol ogiriay. 7a<§1ww|st I:ms:e@facwonnbgtabeﬁnmt Nbihelsy fSEQ ID NO:4

cells (e macr ophages, neutrophils, _eosinophils, -
\BIG AEK i ST ar pbtrined pgingepfacore’ 2000).

ost eobl@ag] s.8 REING c‘tﬁ'e' %e@BﬂdQEgQSE}:EQEurSeJJJ’:'SRNA shown by SEQ
t hereof) “(Takada et al Bi ochem 122,
MR NBPO Treddcitied by &he, MFODD, pfogehin. | nvest. 105,

1oa7a. $3700 apoe 3he sggialy BhRpeipihe "y shown by seo

3586&>158ﬁ5bdumtdd'b@rahEOMFana pdbfEementi ation
pronotion activities for cells tunor cells,

fEQﬁQHﬂM%Q%an%éﬁ@@Pﬁd&Fﬂe§hen§FV6ngéPP chondr ocyt es
3p@iA progenitor cells thereof) (NMranatsu and

ramat su, 1991, 10 Bi ochem Bi ophys. Res. Conmun.
177, 652565&6Sﬁmmadawgatépnaprpvide93¢nBeptaﬁ¢9|poasﬁssing a

gﬁéﬁﬁgibffﬁl lﬁyblpgr?légg I?ﬁg iﬁ?mﬁpq§m§rs of the present

piroterfteical a0 capdbilenelfi thlbﬁtiﬁguhatmytiregedufsnﬂ{.
e!oEgatlon pronotion s activities for nerve cel

inhibitory activities against apoptosis of
cell's (8 @ptandOredelrsS toN8r H8c8itSicid molecule having a
neovascularlzatlon i nduction activities for cel
(winging @ffiinidy foF, asynap;seuﬂerrmargatumll,uec:mben The aptamer

N e NR——

8} [r8indingB tr @theC padhipn0aRt tapg8tt ¥létebef OIThe aptamer of
vascul ar snooth muscle cells and_the |ike can be

IRRENt HRyestdrs, cag EﬁaﬁﬁlB§Aofalﬂﬂ$b|§dm9dlf19d nucleic
adid/idy &S mag@he! tMkreckenhipid Oéoﬂt &fd b vd #ﬂ@éﬁt
these activities can be nentione 0023 he
a@v@mnnlqn cielme agises bet inneehtnearcan pussabsr form.
Ixya ]tory activities against MK derived from any
1817:) exanpl es of such mammal s, primtes (e.g.,
humans Amﬁ.ﬁnlhdbi)toryf agenvst{eagainBt CK médss {uhilePtion of any
gh%ﬁéi as wel |l ,as conpanion aninals, donesticated

gicadq anddvitiesars pg g. Ascﬁﬁﬁpples of the biological

activities of MK, migration activities for cells (e.g.,

macrophages, neutfophils, eosindphils, vascular smcoth muscle
cells, tumor cells, osteoblasts, nerve cells and progenitor
cells thereof) (Takada et al., 1997, J. Biochem. 122, 453-458,
Horiba et al., 2000, J. Clin. Invest. 105, 489-495, Maeda et
al., 1999, J. Biol. Chem. 274, 12474-12479, Qi et al., 2001, J.
Biol. Chem. 276, 15868-~15875), proliferation and
differentiation promotion activities for cells (e.g., tumor
cells, fibroblasts, keratinocytes, nerve cells, chondrocytes

and pregenitor cells thereof) (Muramatsu and Muramatsu, 1991,
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20 cats, horses, bovines, goat, sheep, pigs) can be
nmentioned. [0024] The aptaners of the present
invention are not particularly limted, as far as

BR8Yhame Qﬂﬁgﬁ#@ Oke 81 NEbrhiduzk O 1?¢‘(Eg2i35§|)Md¥Hﬁﬁﬂku et al.

portion of o inhibit an act|V|ty 25 thereof; for
a997p| BevbyBhphdi A§9t 0398ed@R t cFakenlet ralgned0Q), Cancer Res.

1te%4?kn§h9£zagfgﬂlb9£ogga + f%&égﬁ%ﬁ%#gﬁfi¥ﬁe proliferation

ése rnvenfion are c
antil fuhtesons dK. rdhelatoryol acellseqrisrogs miforh wreomdidd on

GenBank accessi on , nunber B 1704, the
e e S O I Ra e e L e Eth Sy Bl o agh iy ties

agadngesagaﬁﬁosisnbfyéénﬁs 28! % Ashahdi celldl kekve cells),
Gener al ysine residue 23 is denoted by

&ﬁpﬁésﬁéiérlFé‘éﬂ-@lnel@@u%‘@%‘m|@%tHVltmﬁ%Qﬁiﬂsﬁ stes 9., tumor

%felig E?ﬁ%@ézfo%%gﬁeﬁn?&@ il Wb AT AGl Gyoblasts,

resi nlna ra ment "‘consi st1ng
&ﬁbm¢na¢ydlcesyduem pEomot i &mmhéﬁtzaé(ﬁnrrvgpauiar

t hat . conr gpents, but the boundary of,
EREORRELL LGP L1F aghbed BHOMEFELE (RO ARkt ies for
FRY%ch®a2N¥mob®APmRSELE 0Be Pis Mind S5hd 11)lk@n£brpa$m9&ezﬁqoned
defined precisely. [0025] The |ength of the aptaner

dherpéoppesant SKAVRHES oﬁf i Enhbpitory |aﬁit3éwtleﬁﬁj against MK,

‘i%é*ﬁ)éo?ga%?%l ?Eo }tﬂ%an Te: outé%‘}ldﬁsﬁ AW feAhentioned.

nucl eot 1 des,
Aoék8iabl y not nore than about 80 nucl eot i des, nDre

f I t bout 60 | eotid
o1 cf or ABPY2RBARRE B FRArPERUTR SVRIEY U (4508 PORRESS

h%ﬁgbﬂteiytaétﬂﬁl@ﬂsé Qéaiﬂﬁtlﬁkﬁdé¥iﬁéd'fbﬁﬁ“dd¥1MEmmals As
be, for exanple, not |ess than about 18, 20 or

gFarpdesdes. suf:ht narmalsy PLHBEECDT (W -edmﬂaﬁé?asﬂ énonkeys) ,

$RkheL (ghgm c ﬁéy”I:Q{?é' S @i&?eé*?dfgaé’)r odégctv}eqtq wd lco]gnpanlon

be easier, "“ahd thefe s a nt’age in terns
andtalkt dsmabsmcathdughimahatamhamﬂalarn.hda]fs c@.qan dogs,

s . easy, stabi]J]ity in the js i s hi

S horRed) chbv el peySaber st R n 1R G e mentioned.
qoobanned in the aptamer of the present i nventi on,

whet her identical or different, can be a nucleotide

conpr i $PAgaRtARErex9f Hheupregenhelnverdoyin iadie giot20

E%Q%i%ui r?yt 02§ Ogspf fnéglEﬁéiFQ# (§Aé¥9 dfablndlng to

unsu nubleotl e) or av ng
talne cbydonayly chosen portion of MK to inhibit an act1v1ty

thereocf; for example, by binding to the N-terminal fragment or
C-teriminal fragment of MK, the aptamers of the present
invention are capable of inhibiting activities of MK. The
aminc acid sequence of human MK is shown by GenBank accession
number BC011704, the secretory protein being configured with
121 amino acid residues from lysine 23 to aspartic acid 143.
Generally, the lysine residue 23 is denoted by the amino acid
residue at position 1. Human MK consists of an N-terminal
fragment consisting of amino acid residues 1 to 52, a C-
terminal fragment consisting amino acid residues 62 to 121 and

a loop region that connects the fragments, but the boundary of
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group substituted by an optionally chosen atom or
group at the 2' position of ribose. As exanples of
such an optionally chosen atom or group, a nucleotide

Stll‘lkés’tl\ll e %ﬁingi H Eﬂgegn%stﬁégrou irﬁ’ﬂ'f%a%}ﬁé}ﬁ YMay be any

an -0-al group

droopp poetdon of- BRO(§BoED) , @mdanalamhw@rm@lr(m @recisely.
IH?% ﬁroup) can be nentioned. The aptamer of the

&r & i nvention can al so be one wherein at | east

one ki me( @e@igthlof2the3aptafieki dfsihofpredeotitention is not
conprises a nucleotide_conprising a 30 hydroxqu)(?rou

éflmtlﬁ@dabé‘yg- §88cHEBRYLB PP o"H}aWn} %%o%%rﬁ]%\? nucleotides,
% Qiufe:’a Bk, ©XaPk&am gﬁ'?l east 1#1 éjﬁ’ d5o@t 100 i @eotides,

ki nds)  of "groups Sel écted romt e group consisting
@frﬁerlajvdwogtem abos thafl abouneddtwaglectidieox yhoxy quyeferably

- 0, , At _the 2 t f b _
HE Brsiran, FEBHE 68 pheleds  fRse Pty Prgtcidy e more
hahe abioties 46anubtebttlest | dase llshdth Qﬁiﬂﬁheﬁia@ﬂamer of the
hydr oxyl .group, or an optignally chosen atom or

eibe 4 THBBP4ON! BAYcRANLER: SXeBLE, SMPectats (AR apout 18,
e orgpeu u&‘i@%‘t?ﬁbgg of r & W A RgeN ABr |n‘1'.1%rl'g%‘i’:1des is

atom a roxyl group and an -0-Me group, at
Zmagdeirt i @hemcaﬂ.begethe&{somd]malmsemm:ph@tmn afill be easier,
of .the present .inyv ntloncn have a potenti al

BETRY 1ol 8 PATEECanrmiEnss Thetimnrs &4 ot T atso
s¢lotghed thagnchbaigadupodonscstioy D sag) esﬁatbﬂnd:y in the
regl ons gagaggaac), first stemregions (e.qg.

$LEy &fd i@gcoﬁﬁgeﬁ@ﬁ%ﬁ?‘yychﬁl +=¥¢ hereof ), internal
@@ gjegi ons (e.g., aggagua and gg), second stem

regions (e.g., gcc and conplenentary chains thereof),
and i nEechapfi @bp negil.en‘sidﬁa gentamedagadhe Apdrer of the

BASTRLS SRR Phe cRBrfhe s "CRPREREL b Tid . N e 2
ludTee idegicenprsisliagt edhﬁﬁﬁﬁxyhegmwmtcome st npftion of

si,ngl e- strand regi ons gggaaggaggaa), first stem
regRsks (8¢§-g. rlgeaeae aﬂlﬂré‘éh%’r %E t¥ighs(i-e., an

E@l%ﬁ%%ﬂtu‘t@ﬁe hﬂéheb?@@e ) &g @ nﬁuéfe&: 1?@%%@ ®he hydroxyl

second stemregions (e.g., gg and conpl enentary
dreiups substastfedabyt ant ephadnabby ¢wetmsat(cm ®L g2@ip at the

guugaudl 09281 A3 used Per el o PULUIR! 2epRdAN 1y
chosen atom or group, a nucleotide substituted by a hydrogen
atom, a fluorine atom or an -O-alkyl group (e.g., -O-Me group),
an -O-acyl group {e.g., —-0-CHO group), or an amine group (e.g.,
-NHz group) can be mentioned. The aptamer of the present
invention can also be one wherein at least one kind (e.g., 1, 2,
3 or 4 kinds) of nucleotide comprises a nucleotide comprising a
hydroxyl group, or the above-described optiocnally chosen atom
or group, for example, at least twe kinds (e.g., 2, 3 or 4
kinds) of groups selected from the group consisting of a
hydrogen atom, a fluorine atom, a hydroxyl group and an -0O-Me
group, at the 2’ position of ribose. In the aptamers of the

present invention, all nucleotides can be nucleotides
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a secondary structure capable of occur stably under
physi ol ogi cal conditions; for exanple, whether or not
a 25 potential secondary structure is present can be
dehpidlisied ausiyAgokpe §touUpl UHE 8 eShE€LidRMI PF Q8HGHEN atom or
descrlbed i n. Exanpl es A stemregion refers to a
Pt IFo Flefirereed ggamae §prafgamRle s of n#Pwy eipaled from the
0 eol i #6%,
? dilp' QOBMS%&IIGDAE% %tg HP?QFIEO%H%%H%W reﬁjgf%%ttoonzla' &
@wdmmxyitgmpupgaad aor nedMbegmneen, tab thé {2Tr-@usisttiem of ribose.
eg-ons. A hairpin loop region refers to a partia
ruc ure formed by one stemregion, being a | oop
regi onahoerefpds bhHeanpppsaher sbfleth® pidwert @Rtbrafihn can
3" end of an aptanmer chain. A single-strand  region
P@ﬁf&@ P&tsnfceﬁh ﬁaPOEfé@woﬁtﬁlﬁdauwWﬂeﬂw&ne or more
3 a [ t o] t
R Rl e e B L e
rr@@ll@msor(ehal r pooghgapoaag) pnfir$O0APm Tﬂ'm;:lacptanm-sg.of gacg and
resent |nv ntion o have capabi l.it
SmleGeR Yo rko R BP F FaFe R B DS o F Il 9+
farg@@wat adl YY), Thecentiageemshoaomy &EQJ,D 2 Ihand
altered forns thereof, |ike heparin and chondroitin
SOPAEBeRtaryy FRBIAS hi AT 8P AL n@n%cm»emﬂlf doqthgegions - (e.g.,
i f X 29PNt d
ggta%C—termnaI fragé?# at fﬂ; cI ster gh@ g?gfnt
umVE@ga@nscaﬁhbﬁeratpﬁtsutiale8ét¢mﬁaiytﬂtnqpuunaacomprlsing

R e

edrplieses randoRdyobhs N (6 UG At @g@Sagoagied)i | UBist stem regions
nol ecul e thereof. PTPC is expressed in fetal nerve

d&-Fs 'aﬁ&g{iéFeBBﬂa@?mP?-?I&e’é*éﬂ?é chadns jthenpofjreddii@nal loop
th r o he I dpg | I
Heghing! 18,5191 8| a0kq) NOSEo0Rd | s ML e 2 | B and
K@mvﬂeme@tagynchainsragaeamfto amdhi inttensdll Bquznagmmns (e.qg.,
and an ?ptaner that binds mainly to the N-term na
ﬁéﬁ to inhibit cell mgration are provided.
H@@E@h 20 The aptamers of the present invention are

al so capable of inhibiting activities of MK (e.g.,
cel | nigr #BRENDEERIN t YPREENRAGL SARPIGAT I AREUdRIiTe” Tefers to

BeakubRaaly S PICHRRD sax%goim#'sc% A bl PTN

(e.qg., mgration activity of PTN-I
physioclogical conditions; for example, whether or not a

potential secondary structure is present can be determined
using the structure prediction programs described in Examples.
A stem region refers to a pertion where a double strand is
formed by a base pair in two or more continuous nucleotides
(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 loocp 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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the only famly protein of MK having a honol ogy of
50% they 25 have very simlar three-dinensiona
structures, and the anino acid residues inportant to

tsh%nblmglw Witk eghandneobl Regiibhab® haEplEPEsdP Aéfion.
conserved. [0031] The aptaner "of the present invention
P %lso be (a) an 30 aptaner conprising a nucleotide

Sequen%ﬁs%g:%&r%%f 'b‘fmtﬂgepg%g REA AP dn £ Qar @ £§&thave the
t he uraci y bé thym ne), ? an  aptamer conprl
Tapediddttivdefs bqnelicg sel EbeeN- temnab ﬁfag:ﬁ@:le[hd/or C-

i S 5 S Rt A TR 9 o

@Let@si:edarfoﬁs( €hedeo®)] UgRbehsghechesnd r OMdAdEo OF AV Psulfate E,
consisting of a 14 conjugate of a plurality of units

sriiditafded bArddnpugatavaty 8opl thal Criewhingl tEragment.

$RoA e ADANEORLUBILE P PnePLUESHRLNG P il at the

ruknsﬂan desnsupdtiistetredl debtbnd, |Ghundnuiuwn addﬂ&t& E is

e’ TR 6P Khel ot L bt PROeHr 2 @luster I

e thansabayy il
R, T RS ED1 Y et o Ry Gt e conprises

s:thqndrrmrtenpls@fl@aml #snat capsbithemt Snoheeuwle thereof. PTPL is
f@%ﬂf@§¥@dy1% g@tag Ak n1% gg)aﬁgog éﬁiﬁéﬁﬁﬁi%g]ééﬂls, and

be“so achi eved by tan I ng Fie conj ugat
aﬁ|ﬁ@keprmw¢ncbeoﬁtMKquHe Asgraktiomn ndBrthese | eslisleis promoted.

chIhal i &3&?% H& &Rgf‘—‘ﬂ 9‘@@5 gg Q}%‘gﬂ%)“ des#gg? of binding to the
Q-G EHZQNN £ ralghiear, Bexaﬁibyt eeélglrb@%iaﬁics%eranci E# aptamer

i nker, peptide- contalnlng l'i nker, -
SHROE ﬁ‘raﬁg Vi tReEhe B-terninaboftn@eentai e igthibit cell

|ﬂ1 i o gcg$§ antalnlng linker) can be

tione ura |ty as nentioned in the above-
d@ﬂ@ﬂ]bed plurallty of conjugates is not partlcularly
limte as Ion or nore, and th

pIuraI&Pﬁ @Eﬁaﬁg F £E§aﬂﬁ?%en5 l%y?ﬁt%Pnlﬁﬁﬁ1%kSQiﬁ§pable of

mmﬂlﬁﬂkhﬁgsabﬁl§iklé@ 6€)MRO (@bgve, caethiefrdthedt ifetivity of
or different, can be a nucleotide conprising a

MdroRpd geBUpaze Fh@ feapuset pHrpoing iWaRlertq inhibit an

sty S pineLle IO ofE 0L, MOV S B e s

ahemoad vy f@mwéygpmupéalat of ¥K Zhayisy ta driondlagpase 50%, they
%V%‘Ve&&bgigl %hgg 1még§3£%g%eg¥fé¥?ures, and the amino
acid residues important to the binding with chondroitin sulfate
and heparin are conserved.

[0031]

The aptamer of the present invention can also be (a) an
aptamer comprising a nucleotide sequence selected from one of
SEQ ID NO:1 to 70 (but the uracil may be thymine), (b) an
aptamer comprising a nucleotide sequence selected from one of
SEQ ID NO:1 to 70 (but the uracil may be thymine) having one or
more nucleotides substituted, deleted, inserted or added, or

(c} a conjugate selected from the group consisting of a
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[0032] In a particular aspect, the aptamers of the
present invention are classifiable roughly into three
ki nds according to the structures thereof. A first

%rﬁﬁﬁjaﬁes fosil aﬁ@s‘l@ﬁ%rll?t% BQnﬁhi‘i:bntOf(ﬂ h§b898| eé’té&%ugate of
sequence shown or a nutant thereof

An Eab{reﬁi@rtscmimmut@g odf (blheahsweeoﬂndea seqiegete of a
| h
t ereo%g%pgré%ulﬁg g’% ‘Q{Tﬁgn g}f%e%fggggaz]ﬁ%a@t b%ve' the

podresd s ad £ mmdmmdﬂrdﬁsstsubetmtatehomﬂeletdidﬁ 119$ebeedlgar added

confi uredvvl 35 slnle strand re
FE APt L} Ao 1 teBop 251 80PEgRBNL t al 8 cRERFAL, and the

S{Méﬁ%@&ucl@&ﬁ‘ie@abbﬁ' Bel, 02BI 84hAP1E] nnofs hrhére than about
apt aner, substitution, del eti on, inserti on and

i tnERfersblaenetamorec than abeusr é0acmepe amr@fexalvhe not more
SAI{LGH N L L LA AR rg&—%ﬁf ?‘gﬁﬁg! R0t Jmp}Sr{‘ﬁ:Ln@oFinost
region, second stemb5 reg an irprn Toop re
Eﬂfeiﬂ?ﬂﬁbﬂl)& 4,0 18,t 2 s:rant.aman (c) nas}ﬁus\tré,orcco::fjmmztema-l can be

| eot S|ntoth S|n e-strand region, |nserthn
(i's]e%i’é?‘:g YnJa“é’&H ﬁso tHe ¥Re st ‘&ﬁ"rlé’d}'or? linker may
awl B it 1) oﬁ\ssewrahnneﬁl el%éﬁ@&i&é theaths edg., 1 to

single-strand region (e.g. QID NG 5) are
ket Al @ummsapaaﬁlenomenbphagtmdeecmmﬁg(fy go ~—(CHz)n-

t er f it n er

S BT 0 iR St HILO8Y Lippr, 7o

chirsitext i r]:gepﬁldeheomtladhentgl diénkequeﬂsesshbmﬂd-bgoxﬁﬁlﬂﬁlg linker,
r,consisti,

or, a t ant .there
S st Bt s BB A BKE R oun OB Sond 1o a3 A, & nker)
'lﬂe_arrﬂérﬁ:tﬂdﬂétd” eTReegl gL by ddenddAdAdd aaf Q'Heh%ove-

the potential secondary structure shown in FIG 8,
iasry e m@dw pfacenigbatesr aadnebgpanticuiarky limited,

LMol U Lt@vtoe Egalnfakgopafﬁg{:ﬁg P%J)?%%{gp%%e, for

region, and a ha r 00p regi on
saEsdp eyt iZgn,3 ebeti dt.i OEachI ofetiié amelhsdtoideddint | (@) alo (c)

veral nucl eoti,des are_acce le int

%?ﬂji - dhethen e‘&e&ﬁlcﬁﬂr et gf'gﬁ?F%ﬁFonca?— rﬁ%r%a’?““rjcﬁﬂ?lde
r QG s I Sﬁf@“%y&&%&yﬂegkgﬁp ataffehat r gboi ¢ DO éf?gﬂ'ﬂ?bse or a
For = exa in this aptaner, addition of several

Mg lentiiges hayizng the bwdgpwét g5adpPr egbshitetrd fhy san
SSRGS B e 87 {5yoaei AR 1 el avon ox
afd+Me tgrdum) tEte tNet el' npballtibagﬁfntibés%(e g., ribose of
pyrimidine nucleotide).

[0032]

In a particular aspect, the aptamers of the present
invention are classifiable roughly into three kinds according
to the structures thereof. A first aptamer is an aptamer
consisting of the nucleotide sequence shown by SEQ ID NO:61 or
a mutant thereof. An aptamer consisting of the nucleotide
sequence shown by SEQ ID NO:61, when the seccondary structure
thereof is predicted by the MFOLD program, has the potential
secondary structure shown in FIG. 3, being configured with a

single-strand region, a first stem region, an internal loop
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and bi nds Strongly to the Gtermnal fragnent. [0034]
30 Athird aptanmer can be an aptanmer consisting of the
nucl eoti de sequence shown by SEQ ID NO 1 or a nutant

ﬂﬁi%e Oﬁékgg%ih EQEmaEEgEBﬁ of 5 Heapﬁ§§fﬁﬁn' éﬁ”féﬁhon In

wherein a reS| (e.qg., ribose
etekuls rptlagetr, deubat ibubshoBs daaetleu,tm$mtm1r,ean¢véor addition

|nd|n act i.vi stabilit
o RGRaRY PR R el RProstlentolifh 12 the qingjerstoand
tregien, mfdlrfsrte&emn régsugar ihesrfae, 1608 heyidy, tdecond stem
oxygen atom at the position, 3 -positiagn and/or

FEGICHt BHR @PlFﬁénséﬁﬁP TegiPRue EQEN%%%QP%&WI%“ this aptamer,
%Hﬁkﬂ%ﬁo%t%&‘s@%@rﬁﬂenhbk@oﬁ?ﬁegelétgeﬁﬁéO@fﬁblé¥%trand region,

exanpl es of the nodification, fluoration, O-
dinggiratiioon ofe sgveralnaunyEatndﬁs bnbe h‘tyh@tfmﬁ)’; stem region,

Ostt:ng{ B#)ﬂa It?.gnﬁs) csaf al k% ELI gﬁciegﬁ%t{?ﬁ% ﬁg:{%%aiﬂeoég}\d single-strand

-Ndorc A .o , rreu:ol gpeno: Sychreal seceptavbe. i rsddhe asu@@ltamer
resi due can be perfornmed by a nethod, known per

(s e S S YoEPo LN SPEM{AboRsadmae, thed o the C-

Resmikd1 f}%gméﬁ% ofolakkon et al ., (1991) Nucl. Acid.
Res. 19, 2629-2635; Hobbs et al., (1973) Biochem stry

]EDO3§ﬂ38 5145). [0036] The aptaner of the present
| vent bOR JIRYeLaRHAYe, 8 Le BUELSLE Aghd: BASE, (S thne

purlne or yri

siSiddtuildeo Rk guencac sRasf bheSEE DD nMd N0 ast | & iniytaxiid thereof.
the like. As exanpl es of such alteratlons 5-position

BV iRtEeE £°P§F§FFLBE of. thRdreFL 'Bobb‘g?t-‘f’%%“‘?ﬂﬁ? fhown by SEQ

alg ‘?Jcﬁtzoon’theals%%'bﬁﬁhQQ Wt ERcRlr€Xbragystéd B e MFOLD
substitution wth 20"t hi ouri di ne, and substitution

Bindg rsrh h@so the somedblaﬂ.aeecondnryb@tmtmme@hovmhem FIG. 8,

B Rl GReRa ak Bt ihlar L BN R afOn et Srtante stem
tre g ik Qalsan&ﬁ&nbyd&abpsregﬂiﬁr exsapbed §tem Fi(é@)ﬁn, and a

be substltuted wth P(OS (thloate) P(S S
%h? Lﬁﬂl@a P BEGIRR2 25N (Hd 31ARNamex 0)FubsiFsdon, cgeletion,

QMégf%lQEP%ﬁ@?%&ahhdﬁﬁlan 6?‘38ve£aﬁ*h&%£%é%fﬁés are acceptable

[wherein each unit of I's 1 ndependently H or
slurb et m@@l@rsmguusregupmd ankyt $ecm. regrecorh,yllnternal loop

SN, TR, £ oL AR Sonl st rox
Qe d&nvtﬁlbhE§eamer, addition of several nucleotides to
the single-strand region, the first stem region and/or the 3’
end (e.g., SEQ ID NO:4) is acceptable. Such an aptamer
exhibits almost no affinity for the N-terminal fragment of MK,
and binds strongly to the C-terminal fragment.

[0034]

A third aptamer can be an aptamer consisting of the
nuclectide sequence shown by SEQ ID NO:1 or a mutant thereof.
[0035]

The aptamer of the present invention may be one wherein a
sugar residue (e.g., ribose) of each nucleotide has been

medified to increase the MK binding activity, stability, drug
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30 joining groups. The alterations nmay al so incl ude
alterations such as capping at 3 and 5. An
alteration can further be perfornmed by adding to an

aed iFeRaby ehiby! 8AQILME0L i k&M N AGifhpIRAPYUA®he site to be
inverted dT, ~35 nucleic acid, nucle03|des Myri st oyl ,

modR&é edi énolaewgax?r@ee@eeny@ne LRy oy, thg exygen atom at the

I t
ZAsPosttion? $oYboe kLIBLeRML oz o Shol LB P oF ' B0 e
tbsmdaeceeplaubdtamthsananhénamu@n,agﬁﬂtthé(ndke can be

BOP oA bt S AATIONES Qedha GIodBhta oy Iadpestion, O-
élmaaﬁénaréé g?; 7551-:15913yl£99&ﬂ Jl@tlﬁpiéﬁ?dzﬁ Ofoiél%rlatlon, S-

pr esent |nvent|on can be chemcally synthe3|zed
Gﬂ§&ﬂé§&©@s(ﬁegernsamﬁthh%th@@:k$mﬁﬁh¥ﬁﬂtxnﬁhﬁ1Sﬁarylatlonr

tap@e Vgplag‘?oﬁp;(@ngnal nﬁﬁlﬁotcé%st '?:ee (%%l’l&q.ton%&bm fg éft&atlons

asionic
haseﬂeoauglae raegdheveanh}aegper)foiﬂtmd ﬂtgo&pha:dtmcgi dmm:n per se

dr ophobi ¢ _bonds apd dr oge d ased on rlbo
L5y APEoEHaBBARs SHEORE akk o+ DO G G ACKE. Res. 1,
naglei3e;acbdtbases. ain, D@Iﬁgpplmﬁall A1 bQ&CES 1D, 2629-2635;
based on the negative charge of the phosphate roup,

WePbR. gatealpr e$ &RV 31 nBi pehemhet piyirkdyr &+l 4funber of
agg tuent nucleotides, are strong, and bind to
ysiné and arginine being present on the surface of
the po?heiaptahargefotherpteﬁentF&nveﬁﬁmdhlmayxalso have a
ases not involved in the, ect 2

BiEARHE BELE BIRE (Br0 suBeEiRe b PYEIBe ) Alkerad (e-q.

@héhﬂ@ﬁhaéubﬁﬁﬁﬁu’éfoﬁheté ephOFedde SEIRMNME BAGIdITY RRTivity and
aIreadi formed base pairs and faces the inside of the
Be

Gb@bllé | iR examplrt il suq!ruaét@r@@@neasésp@s@tlon
#ﬁ]é:r' hYnbOabLad \Aﬂi&qa %y ér?d/éPeB gﬁ.{%@fee @lteration,

e ore, even when a basé
adtelmecibaseiphi an ehEracy¢Ni¢yamﬁnéjusuﬁﬁﬁmﬁutldﬁtwﬂth 4-

0Re, M0kt SaRog AR BLLUCL co el ne baes bRl S ety can

BUCheheioncd base aso at'en\q}'o\(@j dontllPed HBCthe aptamer of
bi nding to the targ mol ecu base substitution is

bbesPEPEenRe AV ENhEOR A dbe | akitexnr tof qanfer resistance to
fuTgich ackyBbBOgLc! MUY, (HEOBoTb biBup may o
substituted with P(0)S (thioate), P(S)S {(dithioate), P(O)NR;
{amidate), P(O)R, R(O)OR’, CO or CH; (formacetal) or 3’-amine
(=NH-CH;-CHz-) [wherein each unit of R or R’ is independently H
or a substituted or unsubstituted alkyl (e.g., methyl, ethyl)].

The joining group is, for example, -0-, -N- or -S-, and
nucleotides can bind to an adjoining nucleotide via these
joining groups.

The alterations may also includée alterations such as
capping at 3’ and 5’.

An alteration can further be performed by adding toc an
end a polyethyleneglycol, amino acid, peptide, inverted dT,

nucleic acid, nucleosides, Myristoyl, Lithocolic-oleyl,
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directly with the target nolecule, but in many cases,

it is of no relevance, and can be substituted by

anot her nodified nolecule. Hence, an aptaner, unless

e ctunglli, onahrgFQppsﬁéaraypl VRSt e, dDI&SFL PiTiddIGkoy1,
to the target nolecule is 18 substituted or del eted,
sthes nléP&%ﬁs ghergédeyi Fholpsierpl, |gaffeinggvitamins,

bTBREhR8L 3&{5%%%@556&@1%&%&9 éﬂéi@éﬂg&& ?aggge;m!‘,ottboyxin,

change w de aptamer can be p red
enizlyinespg redéo8EL BXe mptbhetance, dmidtdom cwredl ther siidre. For such

f..(f EllI [ . 9
RIECRERALLg! 4RSS EbhELO e anin T B pas ane
234956,505-.510). In the SELEX nethod, by increasing the

nunber of rounds or using a conpeting substance, an
éﬁpgﬁﬂr exhibiting a 10 stronger binding force for the

target TﬁHbﬁbEQﬁ@rEsﬁgg?ﬁ%[‘ﬁféﬁ&% %?@erg%k@t% da/ég[bfrfemicany

by adj usting the nu rounds
shanbhesdzeebyodpecilosvresopelreimrend @ amdrtodiikiiown per se in

vfferent pinding forces t rg wth different |, .
P RARRG - e S LG AT WHH HATged RUBSEAGCRG LN a wide
fratrg¢etgndbbndingg BdeeHUt sibh did f oot e IRURNGES the
can be obtained in sone cases. The = SELEX nethod .
BEApiYeschapEscaEstie RhQTPR ER%RPRYy IgEcRipbic bonds -and
. o {108 BYuS] . . .
e e ot o T SRS iorid apg stacking
wonkshbghed dnveusieyc a¢dd3sed. THa petradendar, ionic bonds
t.ain SELEX are npucleic_aci,ds t.hat xhi bit_high.
BARRUTEY Pl PRadr Al et St ofHE Aninndel iduiophich are
peaschibeihi fHengahbefigfbet 0ad hthaGiune Sidfe dindti®uent
target ,substance. Therefore, the aptaners obtained by ,
BECERCYAARSr 25PWATECRGt ¥ PIRFHCES W Hing nd @rggmine being

. h Doe i 0t L
PARLARCEn Uipha: 228 LY SRE SRR I et ror
whiishrganonl ehucheid acidhoasgs nat binwblved in the direct

SHRRES! LLCPhLY o AOLIERLAT O o e ARSIt O

phendeailbrp buthase. thé régidwioLasten GHNRPAUTR Has already
aptaner_ that effectively inhibits an 30 activity of MK_.
tRTBGENPERS cRILFONRRMt TaTes tiehe insidefptdwesiouble helical

SRRk, HHELEstl 21 pLAs0 LAl BILALAR B ByRhctiy co
theapragetssubstanced Mtedefswe, havesO¥henh acbreet pair is
replaced with another base pair, the activity of thé aptamer
often does not decrease. In structures wherein no base pairs
are formed, such as loop structures, provided that the nucleic
acid base is not involved in the direct binding to the target
melecule, base substitution is possible. Regarding
modifications of the 2’/-position of ribose, the functiocnal
group at the 2’-position of ribose infrequently interacts
directly with the target molecule, but in many cases, it is of
no relevance, and can be substituted by another modified

molecule. Hence, an aptamer, unless the functional group

involved in the direct binding to the target molecule is
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[0040] 35 The thus-selected aptaners with activity
can be nmade to 19 have even hi gher performance by
performng optim zed SELEX. Optimnmized SELEX refers to

auRNedten Whi ah1SEREX b8tRe FOEAEMs @ﬁ@ﬂ%&?%ﬁfﬁy thereof. It

preparing a tenplate wherein an aptaner w
& adise fimpedtepfuthat thepaverall ystemigestructuns utes not

r . ences or a tenplate doped with about 10
FBSEE, BBy

andom sequences. [0041] An aptaner
dqaogisned by SELEX has a | ength of about 80
nucl eotides, and this is difficult to prepare as

a 10
phar ma®BuPPEaMeEsCRR P8, PReRRESd | bY | &t hiiena ihq SELEX method

P& ihbY¥e ds e t e ; . r
(AP St sin fhatis o gR1d: Sflggeen o oL

ddoP0ch&imtoak, spAbhe8l8-B2Rpehaenly eh ahe pti3adl}) Science, 249,
S5 0iar B AR AR HAMIGE By s3ichite (° 488 Bultber of

€ Subséquent M ni'm Zat'i on ope
Woluesis blReuptinges tompeBigaesulsstassSf Wil \aptamer exhibiting a
subse uen&édeyelognent w Il be inpossible even if an
SHCRRERT REPALREt FOFEY Forskhectatrsy sifrgbenggpdpconcentrated

ARlPRRN S cRER ., Cakhde Al P! AP B D8RSR HhEYheREYE trofBds of
chem cal synthesis. For aptaners,” by predicting the
SEddRdapnd/orr gbangénasthy compariyerenpdimiay, @ptamers with

redicting,.the.steri tr Y. X A | S..Qr .
FaTA R, BB ol LS Dbl 8 BN 5 ing s,
exideaptahieeB withethédgamanbbedsndpsfotes ethdrbinding mode but

ed, apd where to insert a new nucl eotide. An

del et
Ehg RSS5SPAUCPFRY CRR ORI SRIRNCE SRR LAI]F- The
lBe1ERe HeeBLLY cEXBF NS85 28 Uprodddls | & Cafp PEELSIEIdH BRA PCR; by

whet her or not the aptaner retains the activity using
SAUSANGt Bngusstagnshyt eaing ooaljandse ¥ang ;nd rijw tldrke in the

bi ndi ¢ P i M.t h it he . .
35880, 19, 08 Bbeb 08,80 8TBL PRR AP Yl hidifer ctveraiey.
tiop3@8nd-error efforts as described above, the activity
remai ns, unchanged in cases_even when a new

sequencBei 8P5AH Hstﬁbtggg%déHﬂss%%E¥rﬁ?%uﬂﬂﬁiﬁ%Q affjgds that
:eg%gFggéhsighfggﬁé]ﬁ@gusafetﬁé tde PUIAURd,Y and this does
not mean the binding thereof to the active site of the target
substance. Therefore, the aptamers obtained by SELEX do not
always act on a function of the target substance. MK has a
lysine—rich‘region in the tail region of each of the N end and
C end thereof, to which a nucleic acid is thought to bind
nonspecifically. This tail portion is not considered to be
important in the binding of heparin or chondroitin sulfate. It
is not easy to prepare an aptamer that effectively inhibits an
activity of MK in such an environment. In fact, in the present
invention, the cell migration inhibitory activities of 23 kinds
of aptamers were examined, and only 4 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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201 ' Modifications, |like sequences, afford a w de

range of design or alterations. [0045] As stated

above, aptanmers permit a wde range of design s or

ades alvehighhe I@%&&%‘ﬁnah&‘éeﬁgl PBrabsAiRGOYpEERi fed SELEX.
production method of aptaner that enables a w de range
dirtigeigesh Sl wefamsotcor BAthpHaidr webehr SELEY bs performed

SREEH] | o5 SUEAGE ni° a0 tenB19BAUGHCE ERT LESAOUDD dfh 4

a portion selec om anbng Stemregi ons,
| e aigyifonssd saigueineel asppaotisfilpnshanded to include random

i ngl e- d [ . h inafter, abb i at ed
AR o 3mplaser Gapot wohh) ARGt clhp 30 iRt randon
weafligtidean met hod of such aptamer includes production

of an aptamer conprising a fixed sequence is by using
a4l e kind of nucleic acid nolecule or a plurality

f ki l.ei ey e Oz ibr agy.
ucl ef &SPty LhEAThEATB CSRLER hs ta: 1ehothiShafiut a0
owclgotidemnsiasd nhisf ia diffiotltetseguepaes sihovan by

t f l,a: 0047] 20 Prjnmer sequence (i

BRI ook B8 ¢E- R b MR T SrL S dIRAEs ATy to repeat try-
[ r r Iveereirt s( Nbashepteaethe ApPatéotd A2 Tdth of about
consisting of "a" _units of N; (N)b represents a

mit INGLess 1698 RrcdrsPsENARlangoeasy chgemicabfsynthesis.

of the j : t Ldent | i f ' .

a nucl eo F%@lg Iggte gf?%%?% ea%%% p %%%5%%t%é%ﬁaéﬁ ééialned by
GEIEX,Utded eBseppdéf Ehabbybsdgquént Guaminidat fare hopdrdtai'on

Wb ORLBEE ARG % A SH mf R,

tsubakenifentOde v opheher #blY Bet OmpbosHibbe, ev@H €I f an aptamer
preferably 1 to about 30, still nore preferably 1 to

asFiyity i§ §BBETeO]PYPELBX: ner pairs
qqnn@gponding to the prinmer sequences (i) and (ii),
respectively. [0049] 35 The present invention al so
provi déptamesspher eaaplysabgerfle because they permit

chemical synthesis. For aptamers, by predicting the secondary
structure using the MFOLD program, or by predicting the steric
structure by X-ray analysis or NMR analysis, it is possible to
predict to some extent which nucleotide can be substituted or
deleted, and where to insert a new nucleotide. Aan aptamer with
the predicted new sequence can easily be chemically synthesized,
and it can be determined whether or not the aptamer retains the
activity using an existing assay system.

[0043]

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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the aptaner of the present invention and a functiona
substance bound thereto. The bond between the aptaner

and the functional substance in the conplex of the

presen ] an a QQQ% :

non- coyg?di%? E%E%Q?gﬂ'hégg%n%éﬁé%?é%he pjgieségrﬁlde range of
idewdatni om edtebetdbneswherein the aptamer of the

qrﬁggqt i nvention and one or nore (e.g., 2 or 3) of
fld9&0lonal  substances of the same kind or different

ki nds akeskaued abe@e} hgptanées fperehi ©nalwisdd tae dfS design
not particularly limted, as far as it newy confers
SIcalteratignsti ohne CPERSIP disferdrian alise preyifes a
!;)'}\6%%:!'!:9.% ﬁéthédcaﬁaghﬁaﬁércﬁ@é@!é}%ﬁfe ‘a wide range of
|nprOV|ng? a certarn characteristic I ch an aptaner
destige opr edeptraicneendf oan cawt oss esempAss i | geaffied

%@%@%&Eﬁ%L?gg%.S3%g§é§ﬁgﬁhﬁﬂgé££§é§aqﬁia&Iﬂ%e%’p%gkggn selected
o uebagt stéem, ragdonys| entésrs] Chsop erddi gyl iHdig%hin loop
As exanpl es of the functional substance, affinity ,
§@S§P@ﬁcé§dgé%@g}ebﬁéfﬁﬂé §€@%®E%Vi¥ﬁ¥ﬁlnafterr abbreviated as
RabupckeabhdessPosgaeskap affini ty for target
conpl enmentary sequence, anti bodi es, gl utathione
IO9H&1ose, histidine), substances for labeling (e.qg.,
fluorescent substances, | um nescent substances 2
Fadi of $8FoBEETBIEN, SHEPTRTACEL RS PLRTIGH F poreikAegeT
dlncahides pRbaspRabASef. aflr 4gtsledt Vesoradlirg es flikked ,sequence
| i posonme, m crospheres, peptides, . ,
B YEdrgl enégngesl §jnddphigauckets aciggerlamele aF a plurality

SiRst Rer aRk184Eha834CRL1 EBGREY CIA, &Nd 4 librazrg( of nucleic

uocarmyci n; nitrogen nustard anal ogues 'such as
eypdldopicdephdeedeithetdphifienent | fuushens deomr*a” or “b”)
trof osfam de,. _ethylenjmnes such as_thiotepa; .
g Ss P Eag s AchubL SOE IR, SpFHeRed b gih kb, Fampda:
ti[@mazql om de or dacarbazine; folate-like netabolic
I met hotrexate or raltitrexed,
R pGes (ddlcn (Hyar i sgdapeaesneeath )b (X Huepsequence |
Pﬁﬂﬁ rabi ne; pyrimdi ne anal ogues such as

ttof ouracil, tegafur or gentitabine; vinca al kal oi ds
dWdHdBds vi nbl astine, vincristine or vinorel bine and

nal ogues t hereof ; odophyl | of oxi n. der.i vatives .sych .
TRetdite IS FarknaBReRtmustidtug cine flidieiHtihy of va
iR GYC Ni; NeN) BUeBpags8RXor abhEtTeoBde it Gdhsisting of
i darubi cin and m toxantrone and anal ogues thereof; 22
ofiemrdFEordxNe 8AFhLPSt TRe VRS LT HledhRiteTidentical or
c@gr%bo%pl 'gl{&i;'niglngt hOHTLELTROUEEPe SUER Aforf 15 Yidlp consisting
of A, G, C, U and T (preferably, A, G, C and U). Each of “a”

and “b”, whether identical or different, can be an opticnally
chosen number, and can be, for example, 1 to about 100,
preferably 1 to about 50, more preferably 1 to about 30, still
more preferably 1 tc about 20 or 1 to about 10], and primer
pairs corresponding to the primer sequences (i) and (ii),
respectively.

[0049]

The present invention also provides a complex comprising
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oxal i platin; pentostatin, mltefosine, estranustine,
topotecan, irinotecan and bical utam de), and toxins
(e.g., ricintoxin, 5 liatoxin and Vero toxin) can be

e éﬂEﬁ%efTQﬁﬁ%h%U%&%%%ﬁﬁl1nQEh€98he§nér§ FiRétidnal substance

renmovéd in sone cases. Furthernore, the nplecules ma
foyuhttiheretchat Tbanb@@dr]@%‘éwrm@i%miptﬂrm/e&mb}the unctional

u t hro p
PR I thd BTN oFALDEYpRELENLPLAVEREERR (gt be
roostedases band i BeabwcbwameﬁndbcndL e&ﬂ:ﬂa c{cmﬂ@x 'Eife the
aptaner, ar the corrpl ex_.of the present jnvention ca
Bﬁ’ anveniion, can be anShHBﬁﬁgéUt F]!&‘al apfraner e%ée#ﬁe present

(ﬁnﬂantld}! %@H@%tn'ec oreageBt Se.best 2r 8299Nt &f (Fued il AN
experimental 15 reagents)). FoOr exanple, the aptaners

cruhstanaamlod the saae bn@demr dhGEarenh Jsmﬂ%eaméwund

é% éyt() F Skk 9r§§bggancgrfgpﬁgfs %gtlcularly limited,
re aory profi era r onot er s
reegUizat arsy it (nelwllys cppfessi aecéuﬂainoﬂunapbcpthoscb San aptamer of
itﬁ}%bltlon suppressants, c¢ell oilllfe atjion .
i FASHent JQVen3a o8 f PEr &Rt Fa pBhe ‘5‘?"1“6933“9 dfrf -«
diQApr\(ﬁfﬁngﬁ)g@tc%rtﬁrlﬁbéﬁaﬁ':@&tbﬂlsi{i&Owhi@lg'aE‘:g a é}ﬁ@is of the
for neasuring bl ood concentrations of MK, probes for
mr@sﬁﬁéltstlawmntgwnppanemﬁi@essl-_l Sre exriplemmds ther fumtlonal

Ss‘?.&?% f 0
or the corf‘pl ex o lhl I He:gEeiﬁ [I%\?%Jﬁ |%%l%—£$] ff;é sugars,

mnbsacdliae:mia\;epb&gnucnebtedéspnandfnu@le@usdes can be

dl 3 ases Suégt gﬁﬁgi%p% n&%jltﬁg}%easems ?gl.g%q:ualecle, affinity
%Lﬂgsrt%c%sdl (28356, bBekYRYOStEestaAPMiin, dSs IRILENQSH fdes
(DM, rheumatic arthritis (rheumatoid arthritis 30
(FMSe sesmeo AR EYs ToOAFRTaehf Fempheneyt 2¥Y es¢quence,

pr
Sgerﬂggig (,ng)%%%tﬂ%n ?eﬁi%?%mﬁb dﬁEé@f%ee) é&beﬂaa%ces for
cﬂahaimﬂg ((BasedoWlsodieseante sahdt&heeb;kb&mlnescent substances,

J ai n-Barre syndrone, rlrmr biliar cirrhosis
Aot SR EntZHF‘Sﬁbégygope PESSERGIR Patpiidase, alkaline

SHpHEHIR ) S MRkl Be2R08E, vaméiasnté ?r aVlJ?pc(é\@e,
3 arTyotrophl c lateral sclerosis
er@sﬁormrcédes'-aspnﬂmethﬁhcn y¢o sjhctdm (e.g.,

T e

chroarmygdsi;r nd teagear mupaacd eahaTogaes esycle hest

cyclophosphamide, melphalan, ifosfamide or trofosfamide;
ethylenimines such as thiotepa; nitrosoureas such as
carmustine; reast agents such as temozolomide or dacarbazine;
folate-like metabolic antagonists such as methotrexate or
raltitrexed; purine analogues such as thioguanine, cladribine
or fludarabine; pyrimidine analogues such as fluorouracil,
tegafur or gemcitabine; vinca alkaloids such as vinblastine,
vincristine or vinorelbine and analogues thereof;
podophyllotoxin derivatives such as etoposide, taxans,
docetaxel or paclitaxel; anthracyclines such as doxorubicin,

epirubicin, idarubicin and mitoxantrone and analogues thereof;
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s cancer, |iver cancer, lung cancer, breast cancer,
neur obl ast oma, neurogl astona, glioblastom, uterine
cancer, ovarian cancer, WIms' tunor, prostatic
ARG LyviBeSk9BCRALI ¥EoRIBESEARN a8 WOLBAFE IS ishd mitomycin;
rejections in transplantation, allergies,” restenosis
PdetdRupg coapeungs suebnasrotspPbattur geasboriatdim@nd

tepj ar lve di .
eIk h; ChEALUBREM T mPbELENELALE BRI ine, gopotecan,
drinoctetane andi béastut et dpher ahd viassinar (ehapt,r utitdive toxin,
ﬂhggase, arterioscl efosi nd cerepral _infarctian.

1S, .
! _EﬁPcﬁPQr YeFﬂe'_C"ﬁb’E’_gr@"f‘g F 'F?fé‘_’-kﬁ%%%m Thr@enfuprtional
mdheliull ekNB re€kk ngl 9y akbRBved Acldorhd Yedfed K FARENBYROre, the
therefore useful in preventing or treating nmultiple
gellecydes, mpysbeppeRtives adheti 6an bertkraganizsd end cleaved by

E?E‘g 5 tsogqcﬁr %PL%{‘:&%@?}E{? ﬁ@éﬂ:g{ %eégle:hor%tseasé O@@ﬁ-’]&ﬁe and

arnaceu present 1T nvertion can

‘Tactorni|, apellynutbeat pdias nelsetit caml by cloeamdlde nucleases or

carrier, ,As exanples of the pharmaceutically
§8§§§F55F8ncﬁFéPg8?f%§§?pients such as sucrose,

gogseh, mannit, sorbit, |actose, glucose, cellulose,
talc, cal cium phosphate, and cal ci um carbonate; .
bi nder $hguaptametepr utlbe ecompl ey | el the exreserd invention can

E\éldh%é)ﬁ' ngpaﬂﬁe&%gncgfgb | §g¢%§§g§1’a§gﬁy{é£{ i’oqro%e’reag’ent (e.g.,

gel ati’n, gm "ara ycol , sucros
didgabatth; rdagentegraess reagdntas tirarlaiding experimental

car box hyl cel | ul ose, hydroxyl propyl st arch,
ZRRBRHYEY ool Fak APHATD Myl iR AHATGES O bORapemplex of the
pakekt) i ReAPIGH Ccar e Cab&d W Cf K & &0 AT Q-.@gtls migration,

such as magnesi um 30 stearate, Aerosil, talc, an
pseMakrrauPy| regriatery (T asekl rigrokigeanat isuph promoters of

ekl L hol A : T
CoREARBELCe TR0 "RlopLEKS A AMTUBAIE snnsbicion
soppuessbehapatel 1 sprb Lbf dwyalt Dgreni rsiibitdors, cell

B ErEcBaE TRt Ton it BT £52s D888 Heliyihy oants, probes for in
w;ssemﬂlia?gnggeg_f@x::&@%@%é@é@iﬁ'&l&&ﬁ%onc%ﬁtrations of MK,

pol yvi nyl'pyrrol i done, and al um num st ear at €;
gropersing hyesue staming, prdbes dmw EldiSAuednd dughnds for

gﬁ Wa giatfgﬂS%ﬁ%g@ﬁff%icéﬁﬂ+€$: and orange j uice;

ase Wwaxes Suc cacao pol yet hyl ene gl ycol
4005kérosene; and the |ike can be s nentioned, but
these %ﬁg Qgéa$épgtg¥i€g% céé%%gﬂ 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), Sj8gren’s disease, polymyositis (PM),
dermatomyositis (DM), rheumatic arthritis {(rheumatoid arthritis
(RA), osteocarthritis (OA)), inflammatory enteritis (Crohn’s
disease and the like), progressive systemic sclerosis (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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Preparations suitable for oral admnistration are a
liquid preparation prepared by dissolving an effective
anmount of ligand in a diluent such as water,

ﬁﬁW$ﬂ¥dﬁﬂﬁ@aﬂa%%&hﬂechéeriQrQﬁﬂg)*Uf e Ta@Suth&Bes, psoriasis,
sachets or tablets conprLS|ng an etfective anmunt of
|Ssgama i Reggirogphdd grastiapafophpormatispenki opancers (e.g.,
y ndi A4 [ve j
R el cauERe, GBI LhACtE, PuBTRUE) Pladied (fancer,
modpaneet a lbyadiceper gasgraodcanués| f pangreasbt utdameenf chest
an _effecti,ve anount 1510f active iEaredient in an
56vi didSdi SPBFSEnt FUBAJCPREST 1 KBTSagh08HICehe neuroblastoma,
plargdesitonal, aflibbeaBtesent ut8¥eRti 8ansap, bevEPAi®dancer,
by .a method known per se for the purpose of taste
Sng tumedy ePresgns 6l GENEAT) s UBP AT PREr 76l eaisadheriion,
i :a8s, s LeqUiLk . e i i
oS 1R a s o ap U Bg rlsaTn BB a2 PR [ BOENSS,
gelstlecoisliisl dsé lowlindr vagoelayl cetbnsosection surgery, cardiac

hydr oxypr opyl cel Lul ose ol yoxyet hy| ene_ . gl ycol, Tween
ST OB o ATESFA8L YBPFUIB8cOREbTUT  Fh ifeRges cerebral
Ris@icu wpr epyltiathy hecklsbase, PheRal a¥&scular obstructive
hydr oxymet hyl cel | ul ose 25_acetate succi nate, Eudragit

Sct BPEAPPPrRENFRSCBL ARNGD St FHpehbve ydigease,

j Vehi zi.d 0 pi s (8. Qups I .
A toRisy, BANCLERRELal PLAPRRLPLOS, Om iR g teutar, the
leptemere odstle Phesphar imeentical immibibe the cell migration
rapi.d-.rel ease_preparatiop, or _sustaingd-rgl ease )
BPEAYIEY: 6. PRe BRanPrEs BPrSiRTaI RETESh oI HAng o
m&bﬁtﬁ@bsmuﬂtﬂ@&@"ﬁclékb@i@?O#béﬁﬁﬁbréﬁiéﬁ'éﬂhesion,
hydrox¥apattte, PLGA and the |ike can be nentioned. _
FOCSTEtAd OFi-EparheBAsosdi aabheithy, prp@itaseular stenosis.
g@mispijstration (for exanple, intravenous
adm ni'stration, subcutaneous 35 adm nistration,

i ntranfeuphrradoentstadt obnthe gpresdnt 2nvention can be one

mnLstratio i ntraperitopeal . adm ni stratijon, ,
TeeraaateR vilm nr nhAERReR bR DR A SR S tanrigy . Bs
%&dmph@s!bkelheaghaﬁﬂéceaﬂﬂcﬂpﬂyaiﬁﬁéﬁﬁhbﬁﬁﬁéaﬁfier, excipients
sterile injectable Iiquids are available, which may
SYFPr RSeSHRTAREY oRFAERR; Bapuitersewditi dmctose, glucose,

LQst at L€ .ag : i i Zin e ng. t .
b oS aEchng Lo LB PSRN e R Bl lmonates
biigdere sueht asned]lubhosé, magyticphpslbel asesuspendi ng
g%ﬁ?%ggipggéﬁ E%higﬁ?ﬁg? éa Ck§g§§Ip§}fgf¥géﬂgf”defg%in, gum

arabic, polyethylene glycocl, sucrose, and starch; disintegrants

such as starch, carboxymethylcellulose, hydroxylpropylstarch,
sodium-glycol-starch, sodium hydrogen carbonate, calcium
phosphate, and calcium citrate; lubricants such as magnesium
stearate, Aerosil, talc, and sodium lauryl 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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preparation can be included in a contai ner such as an
anpoule so or a vial in a unit dosage volune or in
several divided doses. An active ingredient and a

?ﬂﬁ. k@%&bﬂid@ﬁ@epﬁﬁ9|SlﬁﬁiﬁhﬁrstééfaﬁéScﬁfﬁber31ng agents
reeze-dried and stored in a state that may be

Fusto |é\$e<§umfa§@§p§ﬁd edilnenhs appebpas avater erpliysiological
iscl.e r h e ddltlon t
%%ﬂ ife’ ébFe orgﬁgg ?Egélhhaggé GLODL Suéﬁ cac§o (kter,

i nject ant s and
@a&yemhsiebbegl&uoﬂheandskeﬁéseﬂe,|am@|aMé,lfWEiﬁﬁn\bb

edle n afreeze-dried state is mcronized and
5@%1 gr buﬁytgﬁﬁﬁlQF?oﬂoﬁsihﬁlgﬁt%ﬁﬁroprlate
ifoo®lsgt i on device. An inhalant can be formul ated as

appropriate with a conventionally used surfactant,
oi |, 28repagehings syétadbst fon oralicadninistratiordre a

e e
L8 ks 2 doh oUEE S0 L 41 88T 45 Sheddifive amount
difollegaad uataahydueﬁtuéucylaglﬁ@t@r,Gﬁﬁwélox&gxﬁéi saline, or
i SO ristate g ycer triol eate ceryl 25
oERBER, 55&8 7 gFgRERYE ﬁ%@%%&% °5|9%e1r% cnpisihy an
@@E@%‘t&%abﬁiounﬁ' Eelilbaﬁ@nﬂﬁy%fﬂi‘t& %ﬁﬂﬁlé’ﬁcﬁ}:‘i’r\’ a
stearyl al cohol, polyeéethylene

SUEPEPYLPY RrERRERNOPY dBuSBeR lngmanwf&cdame (amcaud of active

8
305Re0B0:0%h RoAPLESD (R0 SAUSRIAREE S0 M prepaced
bglﬁmnpetbyhﬁnanﬁaeﬁe?eﬂfyﬂmgoa smiﬁﬁiﬁnuhfrﬁnnhffectlve amount
60), ol yoxyet ene sor pbi t an,  monol aur at
BEr 205 e ST hRSL D) 15 S| SRR A U A i Rl the Like.
mooslegat e (trade name Tween 80), lecithin of natura

resource origin (trade name EPICLON),
ol eyl p&hgorharngreneical ef Here (mmmaﬂmmqorgzc)an be coated

R e R L

Bntprie) dissebévt poh yosnyaatehiaheail erdasd hatd (ﬂﬂeacnamm required.

| 0-020), b] | f t hyl d
5%y BrROPGRERcot: FARk PAMSS A pIes 197 AR [ARRRIA can

?d&anypeaggumé@h?r@@pi@ﬁo@é téﬁlﬁlcs&nuf&;éﬂ oi |,

ive ol |, cottonseed oil, sunflower oil and the Iike
EﬁﬁrB§YﬁﬁﬁhYéﬁ§Hlul®SQhéhxﬁﬁﬁﬁyﬁrqnvlﬂeﬁhniﬂse,amolyoxyethylene

gRpCeR, | ShEeRNBbTOERoRfL Hedt ERIANE S WEratEl Rhaate,

um atum’ paraftin
byﬁroayprop@lJHethplmlﬂamlosebqﬂwmaq.aﬁee,r thydtegsimitihg lcellulose

BeberBIERSERRS, SR, R B R0y,
methacrylic acid/acrylic acid copolymer), pigments (e.g., red
iron oxide, titanium dioxide and the like) and the like are
used. The pharmaceutical may be a rapid-release preparation or
sustained-release preparation. As examples of sustained-
release base materials, liposome, atherocollagen, gelatin,
hydroxyapatite, PLGA and the like can be mentioned.
[0055]

As preparations suitable for parenteral administration
(for example, intravenous administration, subcutaneous

administration, intramuscular administration, topical
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wat er - absor bi ng oi ntnent, hydrophilic plastibase,
macrogol ointnment and the like) is blended with an
active ingredient and used as a preparation. [0056]

: c

B e o oo e S SR e S AQ iy, intrapasa
pdmdu¢eurbyipomdpulmgna:y admgm¢§Mrgﬁ1Qngand the like), aqueous

ﬁl3_\/e descr.i bed ag ! Iex (gcéégie eS8l are

eRPI ORI BPERAT %‘?rt1 n%a]rré-{ on propé'ﬂ

&W&Qéb@.é;TWBﬁ.chazﬁﬂyfcd)ﬁlpflgsetam Naret caid=00y,i a&f Q)uffer solution,
i nhal ati ogn 20 vessel . Wen the above-descri bed aptaner
8r PAGHBIréRSEAtLRea0BRec R 1FREMI BT 28 oadt the, Like.

%'E;@'eBﬁ%y aHECHBHLSQbeQQW&eriI@ %ﬁﬁ&n%éJ e edisd Be

t He case [iquid, an inhalator ® such as a
rremmlpzxed.cuhlbh mIpdcomier Ese a3 suﬁpemdjtmg lagent, a solubilizer,
one can be MAd

S EbS R eaa ok, BERBLE: FOE, B0 B IAdR e BE 0 Like. The

@&b@b@&weﬁoeaﬁbpe iddlugdd oiwfa m:mrrtw] -slith as an ampoule
chl or of | uorocar bon-21, chl orofl uorocarbon-22,

O 8r SiPdoiBcar BBAE 1985398 iYSHERS (R otk rifterily divided doses.
%ﬁ:%ﬁ@?b@oﬁﬁgféngnézénd & ﬁ%fﬁAéEUEEEEf Qn- g%ble carrier

orofluoro 134a, 3 | or of | uor ocar bon-
chnopdtbubeofaeboa-d8i18d amd didred 2in a state that may be

tetra roet hane, hydrocarbons such, S, 19

S55Rny4a" 82! LADR.n B! OCALDONS, PYUE A% RUABANS vehicle just
tlelfelre Q8BPI eBsethmsee S ah acaﬁtgamezms mgtebugbmeamdqulds,
gaseqQus carban dioxide and the |ike can be_nentioned.

whpé@e?]s anAdTRRNEEIALE BFStALSQROTHRAR cdP &het F@se of an
RnE2Eaht] NYANLELve VERG RS fERENh Y Pfleéﬂ?—d&*féh Adte is

activity of active ingredient, seriousness of
mlseagezednandladmenlaseb@dn@ytimhaiﬁﬁxnn wfing an appropriate

tratlon drug, taol erabilit

JieteEe PR, HBRscho st iiniang Sam e HoTigetel 85, b
appaioprdasageithasedofvetbtoaDiytusdd aninfier-tant, oil,
i ngredient per_day for an adult, can bhe about 0, 0001
ts@aéﬁé‘&PglOGYﬁﬁP%Xt?b?— R BPFEVat iy, kherenfopnd, the like as
ot ~&8 . ny/ kg, preferably about 0.005 to about 1

g. 10 [0058] The present invention also provides a
soIidemgseaeaexaBplEhanngheh&ueiﬁﬁﬂﬁﬂtfuuﬂaictdﬁid lecithin,

n%hy eneg ycogrgfgfeaénve é{fghydroflufuryl 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 mcnoleate (trade name
Span 80), sorbitan monolaurate (trade name Span 20),
polyoxyethylene hardened castor oil {trade name HCO-6€0),
polyoxyethylene (20) sorbitan monolaurate (trade name Tween 20),
polyoxyethylene (20) sorbitan monoleate (trade name Tween 80),
lecithin of natural resource origin (trade name EPICLON},
cleylpeclyoxyethylene (2) ether (trade name Brij 92), stearyl
polyoxyethylene (2) ether (trade name Brij 72), lauryl
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i mobi li zed thereon. As exanples of the solid phase
carrier, a substrate, a resin, a plate (e.qg.
multiwell plate), a filter, 15 a cartridge, a colum,

BBQyBx?@EH&JieH@t 28] aéu@@fl P&mtﬂa&r@e%n jThgysubstrat e

can be”one  used in DNA chips, protein chlps and t he
bﬂeylpbeO&xamy&nw b?k)elem?iFIE (trade name Genapol 0-020),

tetra Iuoroe su rpte
ot EPRBLMIBE Bt Bl Hid [fSmr e, (pggde name
aynpbnanmbsanat e a.'nﬂké heart |1:i@e mamicsw@st ratsesxaﬁples of the
prepared by, coating these substrates with a pql yne

Qndr t RBID| Phbr AL BR Freht | SRIdPNIRE D Rarpl éém(;flof”ﬁé oil and the

i@ibncaﬁgﬁéoﬁéntpéﬁéa0|%% ﬁﬂé'd%%epéfthﬁ|8§ntﬁent, an
copol yner of acryl am de and

BpNropeiaye epeaimaceyt beatky grsiepdtalen dageodyieildloydpetrolatum,

e A T

Oﬁ.ﬂSﬁbhﬂkE‘Be@Qd\raﬁErBaﬂﬁ waégétdﬂaqier &iland hydrophilic ointment,
N, N - net hyl enebi sacryl am de, nnnodlspersed synt heti ¢

ngﬁﬁﬁpéllﬁoﬂ%EFg%‘%Y’%d ?Wfdpﬁ‘ﬁl i3 qdiy mdwgrolyzed lanolin,
waPBALQBSor I OYGPE A tm&nd, th\RI}ddes 1GRN 18 SN efacrogol

and al so resins prepared by binding various
pantmephagndr bopslikel hbs doBMdask iwidhvane sofdvedéagredient and

ngdsg% g $Egs?oc€réﬁer of the present invention can

€ usefu or exanple purifying, detecting and
qoastifyi ng MK, [0059] The aptaner and/or the conplex
of the present invention 3s,can be immbilized onto a

sol i d PRadBNRAART FabyPe REAFRIEK RGHOTSBI &P SeCOpFpntional

geaABLE, %é@i%ﬁ}ﬁt AriPEYeee @Bnabbi Brbduced by powdering
subst ance (e.g. those descrlbed above) or a

preéléqmeﬁynm th@m@MWraM@t;@hﬁd mmatrrmr ot semplex of the

BRSGEhe | nSRPRLEX oLeddog "L o NS 0Bl S e
phagercaafreeryi and hflmingnity :&ubfri appropriate 1nhalat10n
redet ermi_ ned functi onal grolg can be nentioned. Th

PESEAt RRREMSORRAYSS dsssnied SREATAE ABISOTThEX “of the
Bedghe’ Thogc 1 SHNES | QRbydK PR Ul it HRACHAIRL1 powder

group that can subjected to a coupling reaction;
ﬁuhaéaaﬁpl eanalne atmse@, gouhe ke tdfi @ lggwdgl, an inhalator

(0)'¢ ar and a_ carbaoxyl . gr cap_b
AEEb 3o hoHl 1 PRE T HE Sie0 BEe” oP5, Fhopapetiant
aphaarﬁtlohaymgkmm oné Ui i alidylgumsiet;r oduced
theretq, [0060], The present invention also prqQvides a
ﬁﬁ@ﬁﬁafé?°53??¥9@9ﬁferles compounds such as chlorofliucrocarbon-
11, chleoroflucrocarbon-12, chlorefluorccarbon-21,
chlorofluorocarbon-22, chlorofluorocarbon-113,
chlorofluorocarbon-114, chlorofluorocarbon-123,
chlorofluorocarbon-142¢c, chlorofluorocarbon~1l34a,
chlorofluorocarbon-227, chlorofluorocarbon-C318, and 1,1,1,2-
tetrafluorcethane, hydrocarbons such as propane, iscbutane, 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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is and concentrating MK. The nmethod of purification

and concentration of the present invention can

conprise adsorbing M to the solid phase carrier of

the pregenicddy@nis Qhe i Dldéh%‘l@atlh%faQ§QrE§gsM§t invention
with an eluent” Adsorption of to the solid phase
vari¢srdependingrasdite |hwehta|n@h acaaneyzofaahtevedlbgredlent

%ealﬂ]‘[') hor?esksn W et Fa%rma a EllteurbMKngCng%aEnbggct of

Bacter Hl € or ur e

s&pﬁmmmlo:w abxlig lﬁ:]]erztarbitilm:@d oifnthet Babgekttdophase
carrier of the present invention or a conﬁosition
¢

IR PRI RRAY Wahghdl uEidSn 30sh the ddkFevaBdythpgusual
é‘é‘s&ﬁé‘erﬁaéé@rbﬁstk?e Nt o@a%q{ll%' Qﬁgrgﬂﬁeﬂﬁuﬁéﬁl daia_?/ for an

~eluent is not particularly Ilimted, and™ can have a

afult orca;xdml @o@bcﬂ}towh &oalebouto 108r apékabl ﬁcrabmmple,

d refera 05akQHt
S8l 0 & S TP R BRI LY co o
1 ong ekl e, a potaSS|un1saIt (e.g., Nad, KdA), a
E&ﬁne5|un1salt (e.g., 30 Myd 2), a surfactant (e.g.,
20, Triton, NP40) or glycerin. The nethod of

puri figgd 'ﬁfb?é'}g: CIORAEIIA 129RcObrbiedeRl 85881 1d phase carrier
i nvention can further conprise washing the solid phase

kavinertheiaptanemsndiprs dhet icompdexepfVKhadpoepenbninvention

DB PIPLER Aol 5 1230 BUBRL UL 8P (A0S £EBAN Whrrier,

Urea, & as ag

sabh st rate ana a&é@ln,, Al at?O (ehg.li keleanebe pmatepned. filter,
The nethod of purification and concentratlon of, t he

BreREMIH9Rert | S EHh &Nd 2 POrONSr matsRpALsEaReRe | gntioned.

the S@bit-Phase fad igle uHIS it %RAeEﬁ@.bgs pEB‘é‘eln chips and
regeneration and sterilization of the solid phase

the rltke; Ecn[ (E)@I}plﬁhe rpqcé:saelmPTuFﬁ:véppllaheahrsﬁlpomeuleslene)

SiSELecee! Seleetina . and auapelbying e The oL hpgon

émﬂ&éﬁs fo aanlmmmzr | sShsReatids a@dl\/hshby 1mkial, | Zhdgsubserates
a tamer of the present invention . y the use of

PREPATRL opl iy fesg ﬁﬁ%@ré&elsl @F—th aLt H@lkﬂn%?s e@pd the
inve nééz? e Jé}?cldf%&‘OdAQf edshgeli ngrapte @A f Vidirose

MK can be performed in the sahe manner as an
Paniol @)y o3l lins Ipﬁ:rtm&@@pt at kepoflymezapriinecrybémide and

sen vent.ion i.s,.used _in_place of an _antibody.
B R P s anBr Y5R v Pra® o RBanE Shkea
dmﬂwlmzéne Tamliadesf pattdelieBody, dertihr 6868slinked with
met hods as enzynet nmungassay ( El A)

er as such
e%lrg'n cﬁqt}wl%lﬁe@%quﬁg égpgg, crosslinked polymers of

aryldextran and N,N’-methylenebisacrylamide, monodispersed
synthetic polymers, moncdispersed hydrophilic polymers,
Sepharose, Toyopearl and the like can be mentioned, and also
resins prepared by binding various functional groups to these
resins were included. The solid phase carrier of the present
invention can be useful in, for example, purifying, detecting
and quantifying MK.
[0059]

The aptamer and/or the complex of the present invention

can be immobilized onto a solid phase carrier by a method known
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i ndirect conpetitive ELISA, sandw ch ELI SA)

radi oi munoassay (Rl A), fluorescent inmunoassay

(FIA), Wstern blot technique (e.g., use as a

?BQSEbt ut Bof MxSRSANda YntdP At Qn%%ﬁ%’f:@szgnbhﬁflnlty

echni que), i munohi st ochem cal stai ni ng net hod, and
sebstaseet il Rgdnet hodse déeseribed aakbwiamy tntinedetermined

?ﬁnEQFLBBETEQroughfﬁﬁ&nP%%n%é Oehd A8 Yhd %on] dlex of the

n a‘lrving

plrebenl:ogneaht$aﬁpl &nd atitlen dixagwﬂmd«j( tﬂﬁ apﬁﬁmer or complex
di seases. g &8062 The, dlsclosures in all
BREPi BafPORS RBABP oFRECHRT eVHE the AtidiHE Yo AUBRESNGR OF

%Eﬁ@ﬁeﬁﬂ@héﬁa’fhﬁat§@§§1 féﬁéﬁﬂ) B BE SnedtIGHRO aﬁ'ﬁ@ present
y reference herein in the present invention to

érventienaglap| podvides fack medrods velThex prreslstyrmmed

eARBEioRE BEERSTLah WET | Ao O & ARLES O PR

means anples
)slhbgbc_tbdweuea conp]/ﬂnglrmcttiche st eeseimdles an amino group,

on. mpl e, 1 35 [0064] 30 Preparation of
EP{-]Ef t ﬁalPY%F%’HYJs p%%:i"f?'caql}@ & FaRPK e 9rPup can be
ﬁiéﬁk@bﬁe@c' dfnd Nedte SN s3RRGIH GRS ?)r%’i’hbgeaﬂ’eéﬁtamer
repared using the SELEX nmethod. SELEX was perforned

vhng puphoRehunctional prone ot rddugdd Adeaetet. al .
g ggpmgton and Szostak, Nature 346, 818-822, 1990)
e nethod of Tuerk et al. (Tuerk and CGol d,
Sciencmhé4ﬁre5éﬂt5i@veﬁﬁﬁﬁﬁ al¥so tgwvildegel methsdande purifying

n m dkj ne. was repared u5|n yeast Mﬁth reference
Cﬁﬁ?ﬁﬁhrﬁl%r&um hg mgt. O%M?rfa?ﬂfﬁll iFat¥BANE"G0
ébﬁéenE’f:Qtfbﬁ SXPERS ShAdsaid Awrdrd L3t i %Bmp%éééasorbmg

. Hereinafter, unless otherw se specifiéd,
depn‘éhﬁeaﬁélﬁmse Al iRE M dtie@neEenitniviention, and

a8k n@?@ﬁgsggég%gd (% téﬁfagl‘j% %gphﬁﬁgggptlon of MK to

manu ar ed oscCi en
ahéneommplph@seTh@rf&ﬁrmminnﬂerpxem%nuuﬂﬁvamﬁmdna&an be

directeq in 15 the specifications of Amer sham

g%‘é"% ciBY %r@egﬁ%‘in]fnow |98 ed FR&s ©¥B8RPL B el bhK-
ééﬁﬂhﬂhﬂﬂgt bemp dKideg SOInEdty i d U Q%Cl(lr @ulture or culture
i mobi | i zation and the supernatant just after

FrReBnatanti opleyd SOS PAdzodwred righd tthef soddd phase carrier
§Pstgécfre98nt 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 6 to about 2, preferably
about 6.5 to about 8.5, and more preferably about 7 to about 8.
The neutral solution can also be one comprising, for example, a
potassium salt (e.g., NaCl, KCl), a magnesium salt (e.g.,
MgCl;), 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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band of m dkine was detected in the supernatant; it
was 20 confirnmed that nearly all of the m dkine used
had been coupled. This neans that about 175 g of

leﬂﬁe"\@§n'm%ﬂtjfzc?r?ecﬁo ﬁ:@owet%%d%f%u&m%l&s&en and

he RNA used I n t round (40N-RNA) “was obt ai ned
byncen‘ane‘cwm of thelpresent ws&gﬂnﬂrm z@dl [smldsufrqvgtther

T7_ 4T, t
TR O G
the regpnétrit dDon cdnd heteri boser dn td’ﬁé the istldidn@hase carrier.

nucl eoti de fluoro-substituted. The DNA 94 nucl eoti des
I[BHE Shown bel ow, havi ng a primer sequence at each-

end of rRe 419ré‘$@1|1€ oiﬁ%’if&g R KF gﬁk{ﬁlzlgl‘%ié&asa HRRHARE PBetect ing

30 tenplat'e. The DNA tenpl ate an rimers were
pnépqueutbijym@dﬂcalﬂwmeltémds ocfrmlnufeamgnedndyquantltatlon

e te
SR E AR prt PeRE IR TT R SO O (RS MRARUFART; MK Pegtilizing
tReNep7dheB5ScPrierpfesknt invention (e.g., by the use of the
5' -taat acgactcact at agggagaggagaaga aa-3'" (SEQ,/D 31
gompiex 795d g0l PhRRE CALrFiey Of 1 et .@vengQn) The

hP:NH73F Bt EPEESE N aYarEr Pind MG can fad -Erfyiﬁed in the

primer Fwd conpriSes a pronoter sequence of T7
pamgnpanger arhear5 mmmlmaﬁl toie HRGA @@r@em:smaatn the aptamer

LR 5 RHE 5y LOET 4 3 1 LOOGR! gHhSnoay.

@hdrafFbospdbyousimgdtind Amctde e rdidl e dseht3@nvention in
gh)nut es, After .10 .30 mnutes, to renove the RNA not

8RB PH ARdRIHEEORRe IR ihe \RANSIERST AT SHGh fegfods as
Bnz{RE BrmhiREa §84 it tm)A Ve & ARt %Qirdﬁét%l% ti&sa

nmVi Sodi um chl oride, 5.4 nMpotassi um chl ori de,
sndireat catopetittive E LN A greayiviimbic MIdSAde, raldd@mmpassay

T558 (2Hendi ARSI T SR ASRIBRS, Voot
q8.¢l pevse &8 4hsubstitnie ForM sebrRtArit iamt idbody Mn Western

urea, 3 mM EDTA, and 100, nM TRIS, adJ usted to pH
RASt uEBERRFERS } o CHIRIRRN FYO Shamicalp IStEiad Ngy Peiheg and cell

aBdtingnasthbed &é&é@tié}? 4 ARENHI&HRibS can be performed.
Transcfiption Kit, and this was used as the pool

fhesaemethods can be useful in, for example, measuring MK
contents in a living organism or biological sample, and
diagnosing MK-related diseases.

f0062]

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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20 round. Wth this procedure taken as 1 round, the
sane operation was perfornmed in 7 rounds. After
conmpl etion of SELEX, the PCR product was cloned into

BEEUA i dechan Torudag) gl 0GB ORRARIe AN B8 miciine

has transforned thereMAth After the 25 plasm d was

5 o NI AR e A A F A SR BRGRR were
PreSiked109ingethé aSELEE thdbhaR! ) smtxewaSEpEXfm@ﬁed with

performed in 7 _rounds, the sequences were exan_ned
f-ﬁere’éala%ﬁ*é%soéxW%u rﬁ%*éf‘%rﬁﬂ%%g]éﬂd'tg pleofifdd-inggon and

QEogggksfﬂgﬁgfﬁaé mm%stltute rﬁ¥%§E§Qe%%B@ @€ Tuerk et

copy of for m exl st ed
gbpi éfuerktdmd @@h@ﬁrﬁ:@lm@; %Q-ISDENOIQB%}M staa the

%EE cgpg gf each th e uences shown %@S £ with
F3to0°% %F(?%?%ﬁ Ty Sstpﬁ?a Nohgeast wi
BéEéréh@wnt@)/a SEélrhd;a NSI JM&J_QaéngEfét eqt.i m@m&s%@luahag Tohma-
the MFOLD p gEan1 (M Zuker Nucl ei ¢ Aci ds _Res.

fiBg, PB‘Z“%H‘G xpHessiemAnd Ruri ficapion |2r7t:er2r44| 252 2003) .

a h
g?ggfg%E?%P{'éﬁ$§ﬁé99ﬁg % %gééifEEHJ f&%ﬂﬁ@ #ﬁzns human

medbleeen MG ne was E-)WHQNJ-Illh&Idr pinnahoegsrmeeereghte (NHS-

dBrehrEbinte BN EFRR diRinfadish el dmks iy Bloscience) by

aagﬁbdoﬁgliﬁ@ SRS ,anSQdd 1ng2w\aasp@@ﬁ&h:gaﬁedswihected in
two base pairs, and SEQ ID hK)S and 4 were_configured

FRenSPRFLEL Baktons| 95 ANeRAAm BiasGHenIceot | dBesanieRte
hﬁcméﬂﬁ?i\@zé@ 88 EQhELMAD by NEcamkth i gfa‘zeﬁltéﬂ%&%ﬁuh% %éqntlon

nucl eoti de show nodifications at th posi tion and
fFust Pbeboré nomadlyid { et sdmaindthehsuwmmatasEQjuBt after

i e R S N L (L
bERACOE) 91 dRAegOdE) dst ddtedilix Fhal siplethalthty _GF) was

F F F F
ggaf%pégﬁg%h%Egc ( Lba % ( %%?%%i&lng J?%% had been coupled.

ggggg@g%@@%gﬁg@@%ﬁ %;F)oaﬁ%@ﬁ%g%%a%@o%‘i@zgé to
gggggg@agwmf E%M _Fﬁe;sglri:-) gu(F) gu(F) agaggac(F) aggaau(F)
000204 BNRGRD ASUEL YL (% R Rt (O BN pe Bpfined by

aeagecriving a chemically synthesized DNA using the
ggggggggggﬁc b BSLRLRR FL 2831 R ) Sl R OREd A i ent re) .
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 Operon).

[0065]

DNA template: 5'-tcctcattcctgtcctcta-40N-ttectecttectectctece-37
(SEQ ID NO:71)

Primer Fwd: 5’-taatacgactcactatagggagaggagaagaggaa-3’ (SEQ ID
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F) gaga SEQ | D NO: 4:

gggagaggagaagaggaac(F) gu(F) gc(F) u(F) c(F) u(F) gu(F) ac(F)

gaggagu(F 25

h@g?gf) c(F) ggaaagaaQQC( F) ggu(F) gu(F) gu(F) agaggac(F) agg

aau gag a SEQ ID NG 5

?g%ag(ag)@agaaé aggaa'gcléﬁ@@i(@mt(ffﬁac?('ﬁ R X R(A)ggu
gu

G000 Y UEEFEURRY TR R 9t Sradh 1) Ao BAE P ABE P

aambasesoagpeamw@ﬁ%e?mwf of 7 FFNE oL seSEQrhe

I D NO 2 -ggaaugaa- ggaaagca 35 SEQ ID

M@rlfatgeﬁaﬁéa QSRWE)W eusgd oy Timstpgioandoast

#HEB?bEléﬁiﬁ {fat bind specifically to mdkine 25

0 prepare agtaners that bind to m dkine but do not

h0Adelt o pleiotrophin, a mdkine famly protein, SELEX

por f or he. RRK, 3s el aded N bl R R IR dzed resin,

hAADRIEb%ed t8 38aKQSEL IASIM thp éﬁﬁﬁﬁ%&ﬂﬂﬂﬂlxm nigXltes. After
t he RNA pool was added to the so pl ei ot r ophi n- bound

B8sMANUEAE, af P OREHOYD %It%\n%%tanod?ﬁurtcterﬁsemmdhléleﬁolthe resin
égs'maghga ﬁ@ﬁfgéiﬁ@ n 00! Y g Sumper %%H%@Eﬁ wagta mixed

recovere eor et t hi's sdpernatant s
soﬁuaﬁnnanfRNAStMMtsbﬂrmm ¢lol gt ent riophimM pﬁta551um chloride,

EE%Hata BéPPoF ggﬁ ;g :aém£1dk|ne boqugFeS' ,land d 50 mm

triZhepRi eEpt r oy nniuBetheabure RN XReseedveRededsh heating
by the nethod of Mirasugi et al. (Mirasugi, Kido,

RGNA5°C afer Akumimiess iithBitheceidiBionhef ag7elugoy, As the
628812250, nZ008) solRes SVL£ O ALGANG B S U35E 100 my

were fhe sane as those used in arfpl’e
F8apl eadynsbvéd7to oplhds, 6Irnassquahceihefré&owbmadsRNA was

MBTEé%heékgghBﬁQE¥§L%%$Q$€%%§ Ot éﬁggkg uraScribe™ T7
segHeBeep8soRERit P Aka 3tiehd aldiedisdd) &X&HY obl for the next

exi sted, and one copy of the 1-base substituted
round. With this procedure taken as 1 round, the same

cperation 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 DHS5a
(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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formexisted. Six copies of the same sequence as SEQ
ID NO 2 25 existed, and two copies of the 1-base
substituted formexisted. Furthernore, one copy of
S SefeNce E i LSie Eﬁggpl 3 n 4

?%%go?ﬂﬁgb Prepéra?%oﬁ 0 gE%E%L?Etgﬁ?gg t %% I nd ﬁhfgpln 1oop
spredtices Inorphatiagkiaad 1y3 sivdd ami dlei hbei BNAsmBhovwinzed SEQ ID

.am.pocoupl jn i mpor.t pQrt.i.o | | apse
iEnaingiin 4 Hews 8% Bao0donsl Phg. LHemaEHTT (gops vers
hadeli vy SELEDGHLS im@lovildesgel2 uhdse wembr anBase3bubstituted
whi ch does not involve inmmbilization to a carrier,
%5‘“%40%@§¥ﬁ47é&thﬂﬁﬁ'§ ild iW’éndeHeG%rg’e’b%\r%lﬁ% e SEQ ID
R6! Svddhaton P AtkdP Wiltd R0 BhsRf gﬁ&&@,aaﬂdnﬁﬁbetﬁ NO:3 and 4
acids that do not bind, on the basis of the fact that
wene etonf kgurdd kalbh tthosiendase pailtsecel | ul ose
Eﬁa§ﬁ nes, whereas nucleic acids are unlikely to 5

ind.” An RNA pool and m dkine were m xed, allowed to
st and E&¢h Birlvctilds siquedme® iengibahuif, tRBdEfbDRBwing. The
the mxture was filtered using a nitrocellul ose

Fﬁﬁﬁﬁ%ﬁﬁﬁe%v%QNe%QR;HWHMQQE%Qq @PS@emﬁéﬁﬁﬁﬁﬁéiﬂﬁ§ at the 27-
bOeL g Ingashed Middi$Q) WRD (RereiRarLLT PRE! g%eg?
menbrane was i mrersed in eluent B and heated 10 at 90C

$@ B iGwites. Subsequently, in the same manner as

e recover by et
T EEaedaadst s L 0 ARy S o8 B Bran El piEl (Y oo ()
a@adgder RNAT ool B)ROME ) uhe) un@y agudmd.(FT be (PNAghg¢Ppagaggac (F) agg
and prinmers used were the sane as those used in
%&%ﬁg)%@qgaThe eluent Bis a mxed liquid of 50% 15
ehenph whhH Murea. After conpletion of six rounds,
t he sequences of 48 clones were checked; no
suddgJaderdaagaugaaggscy Riad Fobiegiui&daaghigage (FBEC ER) @4E) ggaau (F

PERA SR bl R B RSP pRos B RRL R By seg0a
SEQeIphewmiked; sufficient convergence was observed.
Anmong the sequences, 21 copies 0

f the sane sequence
GE0aFRIITIAT B IABAI 6 C Gl (FOUATLGHFLL (B] 26 KE)  (Bhgasagu(F)g
e gl vtk gﬁgﬁ @23 @9 aaallF) EQQ}E_"%ES( r95ghhiP) §g§§gac (F) aggaau (

Sequence as D NG 4 exi sted. ree “new seguences
Megagali scovered, none of which exhibited 25
SEQVED WA

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

SEQ ID NO:5:
ggdagaggagaagaggaagu (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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[ Exanple 4] [0071] Evaluation of binding activities
by surface plasnon resonance nethod 30 The bi ndi ng
activities of the RNAs shown by SEQID NO1 to 5 for
medkipgwofe exam ned by a surface plasmon resonance
nmet hod. Thé neasurenents were performed using
HBI0OA&81e2000, manufactured by Bl Acore. The sensor chip

%T%EW?% E P ?ergg%gi%oun%gg %?%@t%@éﬂb (ialfélodt o midkine

RU of a 16-nucleotide Poly dT with biotin bound to

the 5° end thereof. The RNA being the |igand h a

nucl eoff PABTPBRYS ACRERBELE ot ek RIN fP t’?féﬁ@d’fe %&ﬁd dl not bind

It b&b%?gphlﬁ thmﬁakQHépfﬁhfﬂ PRk 238 Wi Ndhding pre-
he anpunt | mobi [ i zed was about 100d RU. 70 L of

mU@Fturngtﬁon BAdnhgt pleso‘pr@plamdwa meafomeghs First, as with
d. ed, f o I ;
B RREn RISTotAOPALY, Yot SpmdBFlAR) o AT R oo oy
famindcbbpliabl afetthe ﬂMﬁMm]by«a%E@dldladN@olthe 5

m dki ne . For ive con
Q%P&Fopﬁéasg%ﬁgn?e%gr peRd o‘i‘%@h“g%s t4P tsﬁfé“ r@thEé?"m

Wl ra@Rel 368 80t RiAR:ONC! effd AR fraiRdomny ?q‘ﬁﬁﬁcguperna-tant
imobilized. As a result, it was found tha he

400% RRGoNEredposBhestet ifd) kit \thisr swpekinagantTisbould not

Lgh sim lar,le S af iti
LRRCSTAAER, AU <R IR (R Sobori 3 TSl GBBeThatant
et addedl abgeheaﬂmhiﬁee]ﬁoxb:am ﬁeﬁﬁ,ncarai:lstﬂisumsa@erfomed
l.ysi pe, s expected to |nd non pe0|f|c ly to
AEF‘FvéF’*EPecﬁaP@%H ﬁﬁcF’é?%Pé%ug el&’ EEQ?‘&PeHéﬁf:i had
W@%nP%&EQEQEQduihn9e§§ttB? Eh@”ﬁéﬁhoéﬂgffﬁuféghda RGO |
a buffer with a high salt” concentration (solution B)

dw@galselelbyKeﬁangKn@,aLheas@dﬁ&mhlIi)wam Biotech. Biochem. 67

00T saBeaterde 2808 Lo e ke, o mmigre uoed were

thlet samrcast thbsenusédniﬁ Eiaa'mpiimgl nonspecific
adsor ption coul d_be, reduced. a result of the

measur SAERE, CPRPHBE1IPBURT ?h%f?qu”r%' fole ReQUSNRSy of 48 clones

Q%&@dchEekEHdkbeﬁvekeéﬁ&@'&5% dhse RNAS shawe ReRERJR. Among
NO 2 to 5 bound to m dkine at hi gher degrees than

wihem, t hendoRpRRA OF| the 28amy . squeericr tasfSHQ dd) AY:3& obtained
t t { d
ﬁ%kg %gélégg gﬁgggggbhoééog%%E%gsyT]f“%hel¥3b AL ﬁﬁ%stltuted

suggests t
tfb&ﬁﬁeREUé&ed&y St dspiesirgf RS pedief isegukeyickOas SEQ ID NO:2

existed, and two copies of the l-base substituted form existed.

Furthermore, one 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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the lysine portion, but specifically recognize
m dki ne. Next, an experinent was perforned in which
m dki ne was 30 immobilized to the CW sensor chip by

g)@ |in ndst iy o rﬁ%%@‘%ﬂ%}% RN A %&d@ that
S ana El %éjéél %fecte wher e d‘l r%l tf gf &
ém@dmt@k lthe waggehepketieiM abkd nrech,mmbwlctsattimrt \m:s not bind,

achi usi_n dro cinim de,
300 REC YR oRB 5N R VARE oY EBn9 e couhT N e gm0
En)d.d,[r@@hdlo.ﬁildaee( ﬁ@ﬂariﬁeﬁg/ Whepeds thecBobei dd¢idd ianfs wflikely to
Bl Acor e, . Mdkine was diluted with HBS-EP buffer

%Fu?% BY°BI %‘érl@ B ek Rixeeomddies: tenstand for
@% %&nﬂ&@% aEOEoBhQEEhBQrat&réﬂeéﬂ@”@ﬁéﬁ"ﬁﬁ% mixture was
hydrochl oride (pH 8.5)" was used. MK (1?59,  MK?N,
rfaﬂd;ba“eduuedngyaPeptrdeelhslomtreemhme) wdter the

i_mmmobi | i e flow ce 2 of. pne _sens
iR Ceais 15 il ode’ ReiBEahn i Sthofaiin il e i, Rolut on A,
the. hivascelMbbokezg8mbpahBewas | inertdd 3in agldient B and heated
full-length m dkine (MK?NC) was imobilized to the
fitoW0le| for 5 mnytesy cSubsequgstiyedinsthecapmefmpnner as

Qe 1BY th@RRA! 25 Ngedotb AlS 1 éf&r%cs@ ek pitation,

m dkine 10 fragment to oné sensor chip as déscr|
aopld fiedebyf RTnPEResandlotr@nkdénitoedfte |1g'amd§*IPc grodde for the

ur. t o t resul]t aof the neasurene
PEAEL T8fnd. | OPRe DR e dpfhd Y prinddy oY WegRhe same as
mo@el uskdnghhExbfiplael ( herad relfdetit, Bwilst Eemixid- NEuid of 50%

and the C-domai n of ni dki ne (hereinafter, witten
HREEP A8dp &t MyPgeRot bind to the N-domain of i dkine

(herei Rgkker coEgﬂlaU.SH - D < (ks ”the}!}’%ﬁ/é&iﬁ&dc%s e 48

RNA shown by NO 5 bound to a
mﬂ@nms- @erpuchehkedf f hoi syffekeni gtenvérgenge Matshaﬁptalned

VRPcHc SEReR, P88 ofF GrPRRa “Hil tes ”r{l#ﬁ-véw%

bﬁmﬁ@bélbh+of the DEAR!ELIRES, +ﬁﬁe*§equedﬁﬁkﬂdﬂ1thé+4ﬁ clones

+++ Chondrqitin +++ + +++ sulfate E Chondroitin +_-
yvere checked; sufficient convergence was observed. 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 resocnance
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 l6-nucleotide Poly dT with biotin bound to
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sulfate C tRNA +++ - +++ Measured by the surface
pl asnon resonance nethod. M dkine was immobilized to
the CM4 sensor chip, and various anal ytes were

‘cﬂéeﬁt eQndéﬁ.ﬁ%ﬁ%@%] | gh@ GRA el nghenar 4¢ &eﬂﬁ fﬁi'd* atte-

and -. m [ar experi ments re perf or red
uschgo’asdanacbyyea a'ddecB?tcpIt&r&a If A thegeafi,nand immobilized

CEFEER B B0 TLE5h oA S B WAE Ba
%@b?ffﬁ@&’wggoé%t?é tidbtﬁtﬁlf at QOEIﬁ.FBQ'ﬂn%HiHe for analyte,

cartilage, manufactured by Sei kagaku Cor poration),
phepdretitah Sub e &5 itRasheshar Fheartnhing, bwfifer used for

8 0 t d_b kaga .
£3n080% i 0000 LARI 26! IS A oal] (B Eﬁanﬁsﬂésxﬁegemr it
vasufoundt thals dblinof ttted RNAs tdiesen MImimNG IloWo 5 bound

ff f - b d I C (Tabl
Ebintiblne T8l 70 der FhaeTixg hrRleonany Cok
h8a Mk dmeht kfa b apar f ol Wit ldnee 4 daoumng, t @htika @omprlsed a

domain of m dkine. Meanwhile, it was found that the
RRrnyabent bge Seamden IeUUERNRRy |Igwakridiized, 88 gheesult, it

SRR CHRUI T O PTG el 0By T micce.
Ebeddégeeemasmﬁg;h it sidkiler IMwlisned shenafifinatids of the
345, phovd; h: S0 o] T it o BRCaliSg) it Sife Hpfeains large

&n@’@ﬂt@ RESh&OTB i nd M4 e s uldh 55:53(1%)5111193113 isl@@pected to
| wasaki Wet al EMBO J 1997 Dec 1;

%{123?0’6%%014%1931?EEOM]neWWe]\Maé:Qm&remeﬁﬁéﬂs

or noty R q
bi ndi ngégct i Diﬁt@%&% chEPrPé§E &S%%rigl ef“% the running
PuBFec: Ophi RIbgotde o e i S R ihiigiS omdic eompehbgat on

zs scri % above. . The RNA was i bi I '.zed bg 8 SA

Eﬂ%‘d IRhi B PERAEES M PIEIBD pEdder

cetluest PEDNSORCHE | SoRbt TSt A Rid FDO Qnm nrmtnha.t: R&Htﬁ\@ﬁpated that
added to the pleiotrophin solution. As a result of

brieusagdukkaehefex Wit fadHah malt aeacRRATaRERRA bjonic

I
SR ol SR B felfn, 2g,0 resule
ot dkheemeasisragente MONEFNL@md hdhdt déved 408-8NAI hardly bound

asu& EEQ? \Mganwhile, the RNAs shown by SEQ ID NO:2 to 5

bound to midkine at higher degrees than with the 40N-RNA (FIG.

7). The fact of binding at the high salt concentration means
that the bond is likely to be a hydrophobic bond. This
suggests that these RNAs may nct be bound nonspecifically to
the lysine portion, but specifically recognize midkine.

Next, an experiment was performed in which midkine was
immobilized 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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) 30 performed. Both m dkine and pl eiotrophin bound to
¢ the 40N-RNA, but the degree was |ower than that for
the RNA shown by SEQ ID NGO 5. The 40N RNA exhi bited
- WiaRehodlbknhlyuton W1 EKi BesLBbuEAlr PlElRIFRR kY by
From above, 1t was foun at plerotrophin I ke
Bildkpme) pndsessddaa prcpanentyatbonluﬂ 20 m@tmhjc For blocking,

AoM BradRchbmifl AVARLRIAEL A0 ol I STEA0 WL Bk (1259,

MereNp | maﬁufaahuﬂed b@oﬁéﬂ)tf&étIn$ﬁlﬁmSe,deIrﬁim ek :meoblllzed
whet her or not _the RNAs shown by SEQ I.D NO 4 and
5 6s5B8sédonr Fehit ¢ Pgro%?h%?n%?’ét%ti‘#%' MS BGHel, e,

%ﬁh?h&%ur@ki”ﬁ? PGt jGaupNE Lt WEed Hyc qahmso%ﬁﬁgbﬂri%ed to the

human bum n” (mahuf actured by Sigma) were used. Eac
memgllu &vmbndu ieblluéengtln mcﬂpnsaan@ﬁf"l%)u [Waess moblllzed to

cr hed ve, d n._.as an te was
TRRCE BE RS, e ARy IO T Nl 4 KR/ ERI for
dotitiel . bi Byl 1mmmpimghe3 RiNAG] s REVmikk iBeQain@ MRdkine
NO 4 and 5 at all From above, it was found that the

10 KRAgmEBkoRA BjeSEENFOF NERUP 437 BEIFELORA aaHe Fhauaffinities
3bburs B:88d oBUTRHaAGE cHRISD LPrESE ik e As a

amounts in the bl dod. [0076] The binding activities
sesups nghshmmsbyewj DLNCNQS ﬂcsmcb thatalthQZRNPs@hown by

45, 5 FpEBgtiod ' PoACIBARATSIONE S SR s o

MBFLT) | BREdthe Chaoﬂ/ﬂnseﬂsmdlem@ (Hereimefudd, wihitten MK-C),
15 x@s found that all of these RNAs ossessed afflnlt

BRI PRRkaRpPE 5P the Fodomaimed uidiemef( hﬁ%@mafter'

b 2FRhSMRYNGE LB @r 8] | Od MM, O heSRRA! 5FBRh by SEQ 1D
M dki ne is known to possess ost eobl’ast progeni tor cell

iNﬁJf‘|5I brundngoasiionf (MK-BE, KN aml HK-Ghdmt X affinity
) 8+.25 7 0 ce, it was exam ned
etﬁe%ggg fgg F% p?%%é g%}ﬁmﬁfaptaners i nhibited the

qelor2y gration activity of mdkine using UVRLO6 cells

of a_rat osteoblast progenitor cell |ine (ATCC No.
20 tREPA61Y] 30 L of 1.5 M midkine was applied to the

aireh i3y’ baCki Qkih8Ca B W4 ANGu Sl B AXi cel |

Kur abo) to inmobilize the miMiidki®e o the outer
surf ace of therweldlereth The nMEKNne- MK-C
SEQ ID NO:4 +++ - ++
SEQ ID NO:5 +++ ++ +
Heparin +++ ' + +++
Chondroitin +++ + +++
sulfate E

Chondroitin + - +
sulfate C ,

tRNA +++ - +++

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 -.

25

[0073]

Similar experiments were performed using as analyte, in
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i mobi |'i zed Chenot axi cell was placed on a 24-wel |
culture plate containing 500 gL of a nedium
(suppl enented with 0.3% bovi ne serum al bum n,

Pukbecse’ ﬁNA/bdhéﬂgﬁfﬂJ_IEagji i’f?d'SBBn&P@HlQ:ma'ﬁ&@J.%% Intest:.nal
wi th each RNA aptaner ed thereto at 100 nM pL

Mﬁcoeer déole%q:m%aw'%lqhtacé‘ﬂu Py mwfa@a:y@edoby

3o On ook SISt TG Sl

manufachgred byeSeikEgakdEqurpdﬁaﬂﬂumJChﬁﬂﬁﬁﬁ&hdﬁﬂﬂn sulfate C
b d dt C t hat

ffE?Pﬁnte PBFES GREL IS edM b ‘{lfré)qd (ﬁg'rpémapﬁ’}"'ﬂ’“é%w&@eby

seiﬁaéaxﬁdc dﬁ@ri‘@i&@)np'or ThauCh @a&@iﬂedc%%n‘@%ma) As a

rmrersed in a 1% aqueous sol ution of Crystal
wgubt fbF w@ds Fewnd cthato athithase awhyé:eSAﬂta@# loweaffinity

axi I Eggr‘q:g yvgﬁp t| [l ed wat er
%g ir(llgdgl(?(]ti bS 5%“% 1 eidtjrac?t eg th a m xed
sol uti Enomfali@@e.l_ ntf W26 SimrahdchE® the RNA Xhem bSOSEQ 1D
he. extract was transferyr a 96- we
et oot Sk et A R iIe e bigs i pe C domain of
ﬁlﬁaﬁiﬂb NeeMwHA IS Ul wafs tﬂﬁnﬁeﬁﬁat%ﬁet szlht ZH@ﬁn b% SEQ ID

found that the RNAs shown by SEQ I ,
E@séeb,éédl@m@ﬁ@rk:aw efor gheelq dempda 2ol bewinsi merg strongly

E‘Sttﬂétﬁ‘ Jéagl eSbSH h%wat' Bh egﬁ%\geéﬁl grﬁesy SEQ ID NO:4

apt aner 5 exhi b|
andi Bi]bnmq mtdyffga:enmesm diomitkimeasuMédeibhs is known to

76% 40N- used as the ne atl e .contr
BEVEDiR e § tathy THRRITE Gy Stie B erbeingy s Aebarin-
biabigg24i €&l (it 401 idthidi to@ﬁc@ﬁkﬁNEﬁ ?ﬁy@fkes Commun .

repared aptaners agai nst m dkine and pleiotrophin

| BeA M 40T o) 7 eidotGophiGe - /I Amiatsiakdr {1 KinBér , oEMBO J.
/gl_s)y bbégry ﬂgj?}ﬁr %36 arféé 2V| ty % measurenents activity

measur enent 245 4 - - 463682 5
76074117 6 40N-RNA 8 6 28 2 RNA concentration: 100
Bylgﬁb é%% rég%égéfgéﬁ éﬁet ngé?lﬁ%tat %lﬁﬁAPg ghg gy SEQ ID
NO:5 possessed a binding activity for the midkine family
protein pleiotrophin by the surface plasmon resonance method as
described above. The RNA was immobilized to the SA sensor chip,
and 0.5 puM pleiotrophin was injected. To reduce nonspecific
adsorpticn, 0.4 mg/mL tRNA was added to.the pleiotrophin
solution. As a result of the measurement, it was found that
the RNA shown by SEQ ID NO:5 pcssessed a binding activity for
pleiotrophin, but the degree was lower than that for midkine.
Using the 40N-RNA as the ligand, a similar measurement was
performed. Both midkine and pleiotrophin bound to the 40N-RNA,
put the degree was lower than that for the RNA shown by SEQ ID
NC:5. The 40N-RNA exhibited higher affinity for midkine than
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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the nunber of cells noving with the addition of the
aptaner fromthe nunber of cells noving wthout the
addition of the aptaner (absorbance of stained cel

RYbhas! afrﬁhfayaﬁoé%dﬂhéotﬁé}? £l e i€AGR I Al ue

he nmean for the nunbe measurenent s |nd|cated
ﬂ@@7§] 5 Next, it was neasured whet her or not the

apt anmegs,, §h0£€'b|$¥ (?5%]’.1’?1@%%1‘%&%35]: R %S%%eaﬁ&%s shown by

nlgratlon In ory y agal nst” pl el ot 1 op
THE ERPHEOL deahd Waspgesdasarh Bk nidas fdbedthaioyeoteins. As

cept that pleiotrophiph was used i n place of
EhgiPreteiasn Ruwteh (1ol | MAnudantuRad by CakdochgRd and human

bmghmiﬁ (HEREL APL RFEE Sofli $h i) axdlididsed reﬁa&haﬁkﬁ was

i nhibitory activity agains pl ei ot rophi n (Table 2
fowebj lierd upingebhers3h Wensmhathiar asr describesy |ah>ove, and

ERORJEALELR, U LBR e (SROM ALY SURLERe ek TP, Phlman 1g61

ion 1% 1'Vi
phdi hmnanhahbuﬂhe @i@mamﬁnd/vas: 218f folr @ aams shown by SEQ

bove cept t hat .t he aptaners wer
E ﬁgc daﬂﬁtﬁ é%%h@F@WFvnl§uWP§tgoEﬁ@rthat the RNAs

gh@nﬂrayt (370) 'fylrﬁ@t@ £&d &S RRY Rind'eRAHUMaNS 89 PRI n and
a product manufactured by Nacal ai Tesque. The supplies

bﬂménoﬁfafﬁm viich 2are (presentE igndaCas ethonvats time thenblood.
ﬁ ?se used in Exanple 4. The concentrations of

eparin and chondroitin sulfate E were 0.1, 1, 10,

and 10'Dhg/h:|_nd£5g cadtebuitied dihehax@NAsTehiown BEPSEDNID NO:2

B B B S A A R S ees.
Qé%rlgédhﬂ@@{rén E}E@'Iﬁééﬁﬁrénhﬁﬁ:c%}és MR with MK

activities of m dkine and pl ei otrophin by not |ess
maﬁbsb%e%ﬁwmqe M enrat tghip.suRBagergsulta it was found

%Ee€e| o{) ?%eg@q%:ﬁbéé@um ng% n‘i'& olg_y az(i)ght

@Exampbedspltln sulfate C to be 40, OOO, the experinent
ﬁﬁé ;? performed at 500 nM (20 g/mL). As a result,
Al he inhibitory activity of the aptaner shown by

BEL WA Noh 4o f SRR M ariersSs tRK @R 1S nﬁ%atﬁ%% 'J.ﬁﬂ'lB':L‘i:@Bﬁ

activity of chondroitin sulfate C was 44
eXparément, it was found that the aptaners shomn by
SEQ Midkine is known to possess osteoblast progenitor cell
infiltrating action (Qi et al., J. Biol. Chem. 276 (19), 15868-
15875, 2001). Hence, it was examined whether or not the
prepared RNA aptamers inhibited the cell migration activity of
midkine using UMR106 cells of a rat osteoblast progenitor cell
line (ATCC No. CRL1661). 30 pL of 1.5 puM midkine was applied
to the outer surface of the membrane of Chemotaxicell (membrane
pore diameter 8 um, manufactured by Kurabo) to immobilize the
midkine to the outer surface of the membrane. The midkine-
immobilized Chemotaxicell was placed on a 24-well culture plate
containing 500 pL of a medium (supplemented with 0.3% bovine
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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41 ID NO1, 2, 4, and 5 bound specifically to m dkine
to inhibit the cell mgrati-on activity thereof. The
40N- RNA " nonspecifically adsorbed to m dkine
9&&%60&&@1%0@& pPé’é difh O i yes! bemiigeat i on
activity |ssovvst at the RNAs 5 that had been
GbeaoheulbylSEt@mmJe giota adernd iy aif étxtw Aehipdulf i and

igutg'tﬁlgo%@l erﬁ %”3‘? i :)E‘oél&'tgl Vi ?ét aaé '%Ht : I&‘%ﬁf‘sﬂ% 42%he inner

mbgéﬁroft the sthémbea @i kelamidry werld hicmedreid)e andl lthe cells
ration, activity wthout disti ngU| shi ng, het ween

 bhaki hedakata bt pr ke aRdAdheiath fihithe TRk agrgRpided surface

§Q9E’nf9¥e§E@.£P Mﬁaﬁé‘ﬁ &'h'en@h@nbﬁ%ﬂﬂle!lt BRamber was

activity of mdkine. Since mdkine and pleiotrophin
hameraeﬂoml@gy% oiqEggys anlutism sihéeystal Violet for 30

HEBRELY DhNPEDg, SLE (2 £ONSSNEd helchbABehgYEbY 1 BRanber

uadewshnedabif:h dis{fXesplvatdr driiD&Hied, the pigment was
M ni aturization and stabilization of the aptaner shown

Byt oEcted DvNeh 42 Thixemht Sevart ib\af RPO0SED B i@ $DSsapd 1%
oy %‘cSHtk 8§, | ong pL2g>fhac¥x' Ng b 2 wQQ%EéH?f&iré&eto a 96-
ribose of the pyrim nucl eotide the

wEeldr msmplateut eand Tt % retid g dneec I@¢m5@@I nms washdsitermined.
to. redﬂge thgsﬁf%(l o téﬁ:‘le edaéure nr OV%, sStf%plhd ‘:¥1at the
in the Iood T ni At UF zation an rabi |zat|on of

RNAS ahbaneby SEQeIDeNdor,vegl. 41, hanwe? pldseessell a remarkable
iniaturization, and 25 stabilization were perfornmed on

?ﬁgl L pBigEaptoR hEnRERBRIEF \ACIskifot-ur EPEsFRAEEER BYSt Bown in
YEGLD PI 0GR agitiathd N @i Wt BERRID R Mabuékﬁﬂbﬁ?ieé the

cell mgration’inhibition experiment. In the
hrrtghatstonnhnmmry oatp‘@mpwetry,nmhe melas R cldnm@msuatamsnts being

\eal?(périnent(gqb?_ res d pg‘ﬁZ?‘%ag%(’ge ngg%fltlg%lﬁl,‘bﬁted

am%aUﬁbyiﬁlsslaymhcysaammlﬁnms i ncluded as a positive
control in each neasurenent. The inhibitory

alPi¥iti es obtained when the RNA concentration was
$99pM afe shown in Table 3 (Tables 3-1 and 3-2). The

i nhibitory activities are expressed as relative val ues
Gelh mhogr3biomtinild iry ctiptidmes sfomreppregQapbamers

or o flaRing e A ol "0 0T Y

SEQ ID NO Mldklne _ 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 ccncentration: 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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The inhibitory activity % of the aptamer shown by SEQ
ID NO.4 (a value obtained by subtracting the nunber
of cells nmoving with the addition of the aptamer from

49 A A .0 57, 2 0 s
4

meacanremahtenindsicd0®8dnM This is the nmean for

nmeasurenents. The nean for 6 neasurenents of the

inhibitory activity % was 63% when the RNA

qopgentration was 100 nM  [0083] 10 [Table 3-1] Cel
mgration inhibitory activities of altered forns of

the RNAxthowh W§sSEepsure®d whelhsner Aakithe SRGamgrs shown

ARSI f \s: 4.
49,54 45 M08 1 phSOBkIRAS o LPBRSARNLP o 0ors
2etiAvibiy 2GaBhsf PleidfirdPRiR. 7Thel 2xpeditedd was pBOformed as
s51begabege o encant SoAY PIIRETORNA 135 sitps in place of
#0d%ki8¢ .2 A< a 2beuPO & Ahe fbrlent)2 1t20ne 88uldd4€hat

20-6 69 2 42 43 20-7 88 2 42
these aptamers did not exhibit a remarkable inhibitory activity

against pleiotrophin (Table 2).
[0080]

Next, it was measured whether or not heparin, chondreitin
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 chondroitin
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 cheondroitin 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 ug/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
chondreoitin sulfate C to be 40,000, the experiment was
performed at 500 nM (20 pg/mL). As a result, when the
inhibiteory 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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20-8 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 I D NO Activity Nunber of Length (nt) mneasurenents

2b Ro21442, 22, 76n8 $oddd %&fﬁca&‘h T2 rr&%lky?ué 8b Znhibit

41 26 18 2 41 27 78 2 41 28 71 2 29 74
Eandcel hambarakl e hcER rtdtqnﬁpﬂmas Taeo'lﬁerIﬁ%e
AhbELLE2eRL Oy HRERNES OB PSRRI b aa

160. ifhebithceéll anigeation tactdbwaft it heTRriIA showa thyt the RNAs

Phst Pefioheet Shiaitsd il S 4 mth. Titablabis to
HABHSLecit di A@sofPiion; it wiles theidrigidoritasitt! kate

C. [0085] to The altered parts in the altered forns
asEoriptadswitbothe el bypianatdehacdivisyo | bergrsn and

SPofUEbsPiAEn L8 HUGERILANY B A EHE cebd higraion
ggbavayyaghtagy aéiﬁéﬂrmx(ﬁrgia(gc)he(ﬂ%v)ae(nmi@k)i@e( Bhdc( F)
979930uiEn12.) RIS Rh oo (EL 30898028008 () »0%eb D 1014 ana

BUChRObi HleS ¥RIP €igd e&tﬂﬁl\f:ﬁ@ncﬁﬂ hdlcx il andefce PRidkBle and
the 5 end side of RNA shown by SEQ ID NO_4, and one G

riehptrapby havetz eeiogy 50%, and also since the
%igggg%ﬁ%ﬁﬂéﬂ& ¢4 RAI(F) R U 3 HiLSA99384( FLAGChi gn
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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. aaagaaggc( F) ggu( F) gu(F) gu(F) agaggac(F) aggaau( F) gagga
' SEQ ID NGO 8: 4 base pairs were deleted fromthe stem
at the end s side of RNA shown by SEQ I D NO 4.

ssg@saegagﬂagagﬁ@a&&ﬂ@f&f)d&ﬁ%a@sc@E&&@Q%@U(a&)t@%d forms.

%hagaaéabmgnu%@%mw dfu (¥ e F%Hgvgm(shm@g@a SERQID NO:4
e

(8,945 Bopursath gesu bt sl g 20 K 0 oving

byt BEChé Dadditdd.of the aptamer from 100, which is the number

42 (#oLrg) mov 2992 SO IR U SHBRGRAS (Rl g 734
YB3A26RaIRNA R Slé & OrH ) S0 3a0a{d0 maa%ﬂg@sgaheaﬁaan for 4

I D NO 10: the | oop portion was replaced with
reasuremenpsi n Taea oFy 6Speaspre@ents18f the inhibitory

88029209 7020889698 Shidd {rld WD TP 5BHIUES) 366"hu.

18@88F) c(F) gaaaggc(F) ggu(F) gu(F) gu(F) agaggac(F) aggaau(
ft ﬁgg _[p086] SEQ ID NO 11: 3 G U base pairs were
% ed th G C base pairsinthe stemat the end

stle i gRMNA SHOVh ;. detNFi4ieLdf altered forms of the
gag gaggagaagaggaac( F) gu( F) gc(F) U( F) C( F) U( F) gc(F)ac(F)
gBe¢E by SE

10

ID NO:4 against midkine
SR
(nt)

HER) SHGNO0a SEQ FOANCHB. {hi od PR pai r< :

t hr eg
 epl aced with G[C base thdepsatemarets t he

_ pairs in
E 9e and Efl‘v[]ucl etf.é.dldes were 25 [eted Trom si rg),)e

At

a anded patt onnl c~| r~| f RNA chr\\nn l"\l Ql:ﬁ

D NQO 8. 57 (mouse)

il

aggagL(ler:?)

L0

agc

F) ac(
o AY
J v

~
N

—h P

)9
ge
Si

jggagaggagaagaggag 6 F) gC( F)u(F) g
E) ct-+) ﬂﬁ_ﬂﬁﬁﬁ'ﬂEuub\ Hregge g
N& 13: 11 nucl eot PHes were del et

(@) ﬁ/\m

C
om

sgranded 3o part| phgthe S end S f

C

S auuc

l\)f-rl'\g_. &\m N q

Panscription. 57

66
pggagaggaac(F) gC(ﬁ u(F) gc(F) ac(H)gaggagu(F) ago(K

)4 F) g
Frgu(FgctFagetF—SEQ+DNOi4:
ht G C base pailrl@®d one C G bas® pair were 3577

depeted fromthe gigm at the end si de of RNA showg by

D245 NO 12

f F]ﬁﬂﬁﬂﬂﬁﬂﬂﬁﬂﬂ
AR At~ Rt~ k> me =

a%Q‘Q EyYgc(F) u(F)

c? F) gaggagu(F)a

aCF) c(

F) ggaaaga aggc(

Rayc(F) gu( F) aga

(F) SEQ ID NO 11

b5 4A36

afg As/ were del

e_;go rromthne |

Oé) pOf[I on of

56

16 61 2 57
17 68 2 46
18 88 2 37
19 94 2 44
20 97 2 42
109 2 42

84 2 42

60 2 42

60 2 42

88 2 42

69 2 42
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10

15

5 RNA shown by SEQ I D NG 12.
gggagaggagaagaggaac(F) gc(F) u(F) gc(F) ac(F) gaggagu( F) ago

F)c(F)ag

aaagggc(F) ggc(F) gu(F) gc(F) agc(F)

[ 0087]

3%@_|7D NG 16: A2
ot on—of

188a8aggagaagaag

10U T\

pas del eted fr
n8B(F) ac(F u(Rf)g

o t he | nterna
—g—NC 12~

| 9P

L2 F) ac( F) gaggqu(

Hago(

Fp@B) gga aagaa

0g§0(F) ggc (F)

oy (F) go (F) agogzF)

3E8 FDNO—17—on
e

510de| et ed fr

—GC-base—pait

Pt he stem at t

Clllu UTIT \.»'\J UClD

2 end side of Fh&@

shouwniby SEQ I D

45 NO 13.

2

agaggaac(F)gc

F‘éu( Frac(F)gagge
o

ut Fago( FyTc(F)

NCQ.18

g2

325‘12

€E) g
npok-egt i des were

gc(F) g

fE)ago(E) SFQ

gel eted from si

hgl e stranded

agp at

égsagé end side of RNAShoOWT by SEQ D NOI7,—and GG

added thereto for transcription.
quenlE) 8¢£) ac(F) gaggagu(F) age(F) c(F) ggaaagaagge(F) gge(

Frouthreg—e—H B base—patt

\l\J J-\l Lll\a \l u L& T= ) vy Hul T VVU\J
deb@t Bd N® om st erﬁcpawltabt t he gitimdiede ocdf RNA semgth (nt)
by SEQ I D NO 17.}.

PN .me@sq;gmenhs
gﬁdgdggddbkr)g (Frac{FgaggagufragetH)y e ogagagaagy
c£F) ggc(F ) gu(R)%c(F) [0088]  S$EQ ID NO 20: ong4d G
base pair e7g) A base pair

vere deleted fray
STEm part end side of RNA-showT by SEQ1+1p—3
17 66 2

30
38
gpgagaggaac( F) ggcdd) gaggagu( F) age( F) c( F) ggaaagad%‘?( F)
g(l—) gu( F)Cc(h), SEQ TD NO Z0- S ngl € Strandgd _part
BNA. . shown h\J/ Q1D NGO 20 .38
veéh Ove. 35 g (Msg (M g (M

szpntlrplv nodi fii
AM g (M a (Ma (M
M a (M a ('VD-, (F) gac (F) | ﬁéib
bgc—(E) ggc(H) b 1 D

and on
at—th

Q)

gAggagu (F) age
gu{F)c (F) S

NEB 20-2: first stAmin RNA showp 2oy SEQ | D NG 20 3nas

qaglfled wth ON ]

gegagaggaact-H-gih € Jikﬁﬁﬁb———————
F) 5 ggd@g(Mu(F)c(F) ISEQ I D NO 20- 3: |second

SheMkNA EDRcShOM n SRR IHNEMO YRS 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.
[00B5]

The altered parts in the altered forms (SEQ ID NOs: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.
gggagaggagaaéaggaac(F)gu(F)gc(F)u(F)c(F)u(F)gu(F}ac(F)gaggagu(F
)agce (F) ¢ (F) ggaaagaaggc (F) ggu(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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modi fied with OMWe.

gggagaggaac( F) gac( F) gaggagu(F) ag(M c(F) c(F)

ggaaagaag(Mg(Mc(F) ggc (F) gu(F) c (F) 10 SEQ ID

h@szg’d&eciiefég ‘J:l?é&ﬁs@f"iﬁtﬂfn RNA shown by SEQ I D NO 20
ace W t

@@@%ﬁ@ﬁh%(ﬁ%bm (R 1 ) 9P GRS RARgENE)  (F) o3
REPIREESE (i (o Pt (5 ddadatt i gl gedoa

BED 20D INOv#is 4 e qeh vt s Iwedd . deleted from the stem at the end
?é%?Wg@sM&gO%g(bh@ aégl\g QI(D'VDN%( M a(M a(M c(F) gac(F) ga(M
ﬁ@é’%é%@é’éﬂﬁ%ul £ e00R of (Fﬁ)a%{@ﬁb%(ggkgug(’@@abg(mcw) aq

Gin
AR Pagec D) g (Flap i W)tamcrwa aggaau(F)gagga

%?%/%g}? gﬁérg@@ 2 M M AN UM ARG GEERIARETERRIG the

dppit 5 e cf i e () gosmra gaagy cleledgel Erom RNa( BhowhERyl BEQ ID
%EO 7: Ain loop part of RNA shown by SEQ I D NO 20-1
5

hodi fi ed vvlth Owve. 25

@ééﬁ cMeﬂézM a@a(dw@%a@wywm@ﬂm E):qgggcmcm
aglJ( § ) c (F ( gaaggc (F
@@afeﬂac‘wqm FYoogo)gu @qalyqa@(zoasgam(ﬂ)gaggapart of

%%W(Waﬁ%&@%ﬁ’ Tpsl Rt Soryrs e A R

M BNA shown by SEQ ID NO 4

éﬁfﬁ?%sﬁéa}ﬂéy&%gc?wggf@mﬁ%g%gﬁg% (AL aggac e
Eé%/igﬁ:mﬁ ﬂ’%&g( M a( M g( ,3;3\@) gu(F) agl?/bgg?E)(gz N?gaau (F)gagga

0 B0 PR B S R A BRSO A M e Dase
pamm thevesteem raiditheeédnal tsideVef RNA shown by SEQ ID NO:4.
S50t 80 2L AN AC S0 AN AN LSS L9 Mg
{ag (M o i panaaanaae((r) gy oM ed Egﬁagﬁh%géggéau (F) gag

SEQ I D NO 20-11:" sone parts o
O 20-5 were nodified with Owve.

S0 9 NOI AN A0 Bl a MBLMELEABEN 25 o 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:B.

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 pair were
deleted from the stem at the end side of RNA shown by SEQ ID
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a(Mgu(F)a(M gc(F)c(F)gga(Maa(M gaaggc(F)g(M g(M c(F)
g(Mu(F)c (F) 10 SEQ ID NG 20-12: sone parts of RNA
shown by SEQ ID NGO 20-5 were nodified with Owe.

iﬁ_él\/i (Mg(l\/ba(l\/bg(l\/ba(l\/DQ(Mg(Ma(Ma(MC(F)g(Ma(MC(
g@mm&a@mmﬂcmm@om @3 (@q (G0 Mpsgego((F) gge(F) g(M ggaaaga

o B s 061 WA 05 i £ o i th v,

gEM DO Migf M (A3 @ (MR (AY T W Mea e MremFrtieMLabh) pbrtion of

R SOPP A% 552 3R (9 M aa( M gaag( M go( P ggc(F) g(M
4EbEE8599aa0a RS dRPIA B adhs £ (&) RSaBEIE) 468 () o (F) o9

shagagbyF SiGr (1) NOEYhc (F) agc (F)

ggaac(F) gc(F)u(F) ac(F) gaggagu(F) agc(F) ggaaagaagc
?&%g@( F) gu(F)agc(F) SEQ ID NGO 22: 11 nucl eotides

BepeIgenet ee: FADPIM wNU L g fdesh thaf tindlerhB® doopnfortion of
si de of RNA shown by SEQ ID NO 20, and two 25 Gs were

BH@cshewr BY afBQ rIDtNQ2.

B RR BER  EAGETELE  r oe

septaged () ¢dc GAAN tBitga(Fllagep(E)n RNA shown by SEQ | D

358 a0RoNat] i) 92 (B AR R GO P 5 S RB88 RRgBe"
R OgtEHCErom) tIREQidh N 2die tdir] Isdele pAT RNANshean by SEQ ID
repl aced wth UUCG tetra |oop in RNA shown by SEQ I D

Ly TR RE Ve R
got EygalF)agp(Porti on in RNA shown by SEQ ID NO 20
S@B g@cﬁﬁgfﬁmyiﬁrh&é¥%é€¥&¥é“¥a£é"ﬁ%f@%e%p%%%%rSEHBTQ stranded

pagagaggene (5) gand R aRganc (AN @HIwrC Hy) $38230anggell) gnd GG
gc(mau(g Wﬁe)c (F) SEQ I D NO 26: G18 of internal |oop
0

¥AS RRAdS WLoEHYT B0 iRtES el et ed.
996292 99RRFAE) AR IARIAGNUID Y () HdRRA9RRBGRANIEERN D) gu () 2
c(F)

SEQ ID NO:19: one C-G base pair 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) c (F) ggaaagaaggc (F) ggc (F) gu (
F)c(F)

SEQ ID NO:20-1: single stranded part of RNA shown by SEQ ID
NO:20 was entirely modified with OMe.
g(M)gM)g(M)a(M)g(M)a(M)g(M)g(Ma(Ma(M c(F)gac(F)gaggagu(F)agc
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10 SEQ ID NO 27: Al19 of internal |oop in RNA shown by
SEQ I D NO 20 was del et ed.
gggggaggaaCQFzgaﬁéF)gaQQQU(F)agf(F)E§F)ggaaagaaggC§F)g

A 1 were renove rom
IELELPRandilige ot 44t IO

e second base pair A-U was
EEANFRAND 022> | il A stirmvirb\RNSEQHOBINDY2 BEQ ID NO:20 was

- agagu(kagc(F) c(F) ggaaagaaggc(F) ggc(F) gc(F) c(F
gg&@% ‘gﬁglig&)l?\/\/o G were renoved fromthe 5 end of
Edaghonbac by) SEQ 4 NG P2 (M) aggagu (F) age (F) c (F) ggaaagaaggc (F)
gac%F;gggga u( F)agc(F) c(F) ggaaagaaggc(F) ggc(F)gu(F)c(F
ggcap) g %?Fﬁ% ktell mgration inhibitory activity of

?nbgkilﬁtﬁﬁ?éoéhog\éb&&{d SEQr O NGk aghis by TBESE ID NO:20 was

Kine was exam ned. The experinental neéthod was the
padefasdti wathf@Met he above- descri bed experinent on

SRR I 967 (D SRR 0 A0 B R T IRE BRI s v c (2

bgcegygMakes{Fr o about 57 relative to the inhibitory
activit this_aptaner agai nst_ human,m dki ne taken

;
SE018: NOFAG— 4t (F ViR v QRR e lie P o AR FOCYD LYrSERedD NO:20 was

Yehiatbg L9 bokOry activity agai nst human m dki ne.
Thus, this aptanmer was found 30 to be an aptaner that
ggbaphggaac b phae (Frdaddaau (Fagad (Bto(F)gd#) adM) raaariM) aaggce (F)

m dki As shown in Table 3, the aptamer shown
H9g2E2§Fﬁ£ﬁ§?§? whi ch was originally 77 nucl eoti des
lfoog2icoul d be mniaturized 35 to 31 nucleoti des,

wi t hout _consi derably reduci ng the activit

RER28D 39520 Aot PHISRFPordh HPofs Fé‘%gé?%ﬁe'ﬁ NO:20-1

QRkakppllapeqdyoh Ghavays be GGAAAGAA) the aptamer
retained the activity even when the hairpin | oop

oM M) gkl a Be) Gittve BY) g QDG M (M-a B0 s (F$Eac(B) ga (M) gga (M) gu

T oy

gppamer NohpdR6 byG SEQ bl O parit hef &RNA \shiownway SEQ ID NO:20-1
retained (SEQ |D NGO 25). Even when Al19 was del et ed,
VRE ZEPLOFeY VALPr@d¥%ined, but when GL8 was del et ed,

b Ml I 520 ; .
51 g0 0 B R B NUERE) Bl  s00 a
Y u{ Feage ¢ ofF 1 madappe @icle Vg dBlgt (dd ¢ (Ehe

§§§?3ﬁ3§¥m%§3f HAULS danged wi delyang LAy nRER 19" ¥o: 20-1
was 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
(F)c (F)gga (M) aa (M) gaagge (F)gge (F)gu{F)c(F)

[0090]

SEQ ID NO:20-B: A in loop part of RNA shown by SEQ ID NO:20-5
was modified with OMe.
g(M)gM)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)gga(M)aa(M)gaaggc (F)ggc (F)gu(F)c(F)

SEQ ID NO:20-9: first stem in RNA shown by SEQ ID NO:20-5 was
modified with OMe.
gMgMgMa(Mg{MaMg(MgMalMa({Mc(F)g(Ma(M)c(F)ga(M)ag
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 21). From above, it was found that the 42-
nucl eoti de aptaner shown by SEQ ID NO 20 (FIG B)
retained the activity even after sonme nucl eotides are

528! a8efo Ve b1 @t hedmd odAmcd et IKk@S shlowde byt @0 ID NO:20-5 were

provided that the basic structure thereof did not
opdhgeedi Wty OMexanpl e 7] [0095] M niaturization

ﬁ,@ﬂgé %—ﬂgé g%f%hefé' g@)&%ﬁ‘)&/ﬁ‘gé@ﬁ% (2@%\@1')2:3’{;?5% (#9gh0M) gga (M) gu

NELE €M) gd¢B) ¢ (hpggadmyaagpd (B (M) god)td (@0 gof(FY ked F)

EOEE. SaptdT Y apne PRI B oy SEPnTRUP:20-5 were

ﬁ\@digsjggewim éMicity, and to inprove the stabili ty
bl ood, miniaturization and stabilization

glﬁMéGém taﬂé}a (Mg @“p%ﬂﬂd? O (Dﬂilﬂ?e(l‘@@e@ﬁtq (Gng (B a (M) o (F) ga (M) gg

B Batr LAt SRS N | L R AR MR R g v w (o

VEOLD program and the act|V|ty was eval uated by a

SERcLh FaFRbnlzh "tome vt SO RV T B £ 1D NO:20-5 were

AXAeri 88N i ¥RsoMd 00 nM or 500 nM  Since sonme errors
occur in experinmental results de@gndl ng on cell

MUt Mba (Mba B by (M1 (1Y) qa@é}aq/@@a @p(p@ oidd g (Mo pUdMd g (F) ga (M) gg
??\ﬁ?g?t?g %/I(%E TV {égh %@%gﬁned QE)E%%(F)Q(M)u(F)c(F)

SBQCEDt Kat 201135 serse IOHOrreV it MMHm bral¥EQ ZD1NO:20-5 were
Th‘?l i.nhi, bi to]Ely ctivities 50 f are expressed as
LE1GE Wif @i th the activity of the aptaner

éfoﬂwa (Ry g T (1) ?\'@éﬁa tn@)‘@(maé(m@(m%qms: (FQ gQR & cwc (F) ga (M) gg

act|V|t rences anong the altered forns
R M) 8RB} 3 (e (51 € §Fheat (0rRR Gahne (8 s 4F) BECSEQEI 1 (F) ¢ (F)
@Iﬂ)? a val ue 5 obtai ned by subtracting the nunber of
S'moving with the addition of the aptamer from
80, IDhNOh2ls the GuOiimasofpxiat lvas rdabert@dmftmﬂutstetmepart at

EBRCLROPP10h SEIB oS Y SEQ WA, for 14
gggééﬁ/?asﬂé%r) é‘\éth) i 1) N g @)iafe (@h@gﬁﬁdgh@qc (F)ggc (F)

simlar experinent was perforne
gadf) agchFe shown in Table 4-2 (Tabl e 4-2-1, Table

%Féh%Phgég% ?L?%y o?ifae aﬁfaner S mﬂ%%ﬁ&&%ﬁ1%§5@§§ 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) c (F) ggaaagaaggc (F) ggc (F) gu (F) c (F)

[0092]

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

gggagaggaac (F)gac (F)gaggagu(F)agc(F)c(F)gaaaggc (F)ggc(F}qu(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) ¢ (F)u(F)u (F) c (F) gggc (F) ggc
Flgu(F}c(F)
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SEQ I D NGO 40 taken as 100. The inhibitOry activity %
of the aptanmer shown by SEQ ID NO 40 was 82% This is
the nean for 4 15 neasurenents. [0096] |[Table 4-1]

3EQ &’bdhbngsPl Eh@t i?{?g§ﬂaieﬂ%f} pbE BGH | Ml tRivANWHRR ¥y sEQ 1D

activity Nunb NO nmeasur enent s neasur enents

§yO1@0 mslzesla@edsamh fhe in7drnsll Do df7 apt@imer3shown by

é%% g 1% 4 57 33406 5461 34 02 - - 46 35 90 4
PN962091 4 27 253 36-1604 0253 3702 - -

é%gaaﬁgaaaciFagSE(FS@aéaaa(F)agég%)égﬁfébigggfégﬁﬁtF)qgc(F)gu(F

3€(E1 97 4 8.1 252 42 110 4 8.7 2 52 43 42 2 - - 52
5ke BBAwéoﬁﬁe”éﬁﬁtb?nlﬁﬁé 29P f@é%Thﬁ 's$Q ID NO:20
e |nh |tor

expressed as relative va Fles wt
wesi deflgtefl.t he RNA shown by SEQ ID NO 5 agai nst

BedSaRaobAsT B3oL00rihter b M e A db i oo (Prqu e

JeyF)This value is the nean for 14 neasurenents.
OOQ?# Table 4-2-1] SEQ ID NO Activity Nunber of
gﬁgg ﬁt?7 nmBaSuPEntRE’rnab hepp JimENA shown by SEQ ID NO:20

was deleted.

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

[0083]

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 equivalent 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 nucleotides long, could be miniaturized

to 31 nucleotides, without considerably reducing the activity
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40-1 99 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 85* 2 45

IS8 85381 80 2 S0y 40,505 Srt 58,218 By aotanes

gbtajgedonegd4got 581ua8PYs Jbad LEAVAGRR; XhE3 it amels red@ined the
2e8330, Bieh, Sencth v o R TS it P 5 o
WGQGZtaﬁraélo&p45SE@ B9 NGI122, 5B4) 2 F¥enb¥hdn8@hé 3Ifternal
9%03 ggrélgg wg% geéfgééggw1th 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 Gl8 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-
nucleotide 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 2’-position of the ribose of the pyrimidine
nuclectide 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. 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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15

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 97 2 45 64 55* 2 37 650 2 39 66 51

2 3B 67 110 2 38 68 72 2 39 69 60 2 39 70 110 2 39
émgﬁr <L Oég)'f%%otq_v% IYied 48t2 The BNRivity of the
concentrati on was n e activities are expressed
spsmee| stiowre byal RS T (NO :tSheakemi bist 309, aspi aist foorlarify the

t he, h by SEQ | D NQ,40 ai_nst Jm.dki ne k .
ACErory LR Eeaosd mrne (e A Chzan ERs ThE Eibitory
SERQ TR NG 40r agad niftanddkdhwmvasyy 82% IDh#se Svdhuealue

are means for 4 neasurenents. *: tentatively

pleatned doy \eubteracoi B oo gHioRTe off Celdd PAVARY Hith the

: r I ‘na- s 1Al | Rkt
HRCLSEEY (R TlRR DG, (anss Pl suseds, of cois
sonihe witlodtedchd guiditian tdfe the aptagiedd wRsRNA% when the
shown by SEQ .ID NGO 5 e \Was _a d
RHR  Cendortent foh qiaa i e Fai¥03s 8 nbRE for 14,
RE98Gehént ¢, ( Witd0heFRNBU cohkeatibrigggchanged to 500 nM, a

u(F)gc(F)au(F)ac(F) agu(F) au( F) aagau( F) agaggac( F) aggaau
6 vk b Ao REET M M R DU R Do F08s FABRL LBcrEF ohoMn in

%&E‘éshﬂﬂ' E{?@E%n?%ﬂ—hblgrﬁﬂé Alrde 3pcendisids Qte expressed

sShown

sggaghggﬂgaagab@wmﬁ(ﬂ) dul{er)ap(iR)idy Bfaddgy @PEpOEF) §§owWn by
SEDORBLNE) 40 (B3R 99108 mg BT ABPEPAESRY PPEATEECEESE the

Apt x| Bndih 38y 26D | ewid Wlemsvg s delratiedibr ehe mean for 4

single stranded part at the 3' end side of RNA shown
BeasSECERENtE: 5.

[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 90 4 0 2 51
36 91 4 27 2 53
36-1 60 4 0 2 53
37 2 - - 49
38 0 2 - - 57
39 52 2 - - 45
40 o8 4 0 2 49
40-1 80 2 - - 49
40-2 31 2 - - 49
40-3 65 2 - - 49
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gggagaggagaagaggaagu( F) gu(F) gc(F) ac(F) aggggu( l:) u( F) ggu

(R au(F)c_(F) gggu(F)gc(F) au( F)ac(F)agu(F)au(F)aag
8459 I I I\IO§37’3 6 [nucl eot,l des wegre ge eted from S| ngl e 52

Nart dt + Ih~ ! and 41 rla gnrl 1{\ nnr\l an+| rh:c-

oTT ull\. ul L L CIre ~J A\ NA" | = Al

bt e ceI eﬂéa from single strande8.gart |at the23' end 52
sigle of Rl\jpz shown by S§Q I D 20 NO_S. 52

I P
ayda A aayuy |93 I_
%%Rlﬂ% rggncé’ntratlon )k?as\ \nl\f ayi"ﬁe ac 1v1{:1e;\gée éxpressed

AL P U s e s o

shngn eb$t$md:élai NQ@S peyainst urheilﬁneertakemdesaﬂ@ozo The

n otldes e. del fro single str t

PSP QR o LY P e Ry st et 407 R0 s™hgatnst
5 9gaginagrds) TeK ) aulls) aalbkaggggHe nekh) go4( F) gnéfs 6 éments.
)aggu(F)g c(F)au(F)ac(F)agu(F)au(F)aag 30 SEQ I D
NO 35: 6 nucl eotides were del eted from single stranded
paps7pt the 3' end side of RNA shown by SEQ I D NG 32.
gggagaggagaagaggaagu(F) gu(F) gc(F) ac(F)aggggu(F) u(F) ggu
(Rl B <2-1F) gggu(F) gc(F) au(F) ac(F)ag SEQ I D NO 36:
TWO Dase al TS Were deteted fromthe stemrat—the_ 35 . 1

ng RNA |[SRdY iy SEQ | D| Nomber of Length (nt)

gggagaggagaagagc aagu( F) gc(F) ac( FieagugemehtcF) ggu(F) gu

9 367301 ngl o Wi ndod partaf o he & end i db4%

R\A-1 shown by SE@4D NO 36 was e@tirely modifiedasith

nﬂﬂmul

9\¢-/;hzﬂ?|\/h al ) . ) ) N S ) \ 1 \ 1 | =
AL ANAL AN vy ) ) ) ) ‘ ‘ S
MM g( M 100 2 49

)24 M a(M gu(F) 9q(jgac(F) aggggu(FLu(F) ggu(F) gu(Fl gGF) gg
gt{-F-get——ae{H—ague{(H—au—{H—eaag—SEQ+BNS$+
f&ur base pairs vileﬂfb deleted fro@ the stemat thd> end
sigle; of RNA shownldby SEQ I D NO $3. 1o 45
goggagaggagaagaggaagetHract-HraggggutH ot ggutHgutHref
FAaubu(F)_ gc (M18gu (F) au (F)2aag SEQ ID NO 885

5451Q§e stranded |pgg't at the 5' eQd side of RNA |ggown

L.
DE\J | L} I\IKJ OL waos bllallgcu l U JUI y U VV'ACI T U STIUOWS

fﬁm"rlnatedrlb 00t 2' -positi oA, 15 45
ggip(-F) U(F) u(F) y(ggwu( F) u(F) u(F) ugF) u(F) u(F) u(F) Wgk) u(F
J{824-1-7 g5 2 45
46 92 2 49
47 | 84 2 48
48 60 2 48
49 69 2 48
50 21 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

52
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gu(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)agu(F)au(F)aag [0101]

SEQ |

D

NO 39: 6 nucleotides were deleted from single stranded

>g8part at the 3

186d side and o

ne base pair was

£ 4
SUCITT at L TIT TII1U

RNA—sh9

43

JCI et l:u I rom-t IIC St uc UI AL u_y
5E® | D NO 36. 53 2 29
Jggagaggagaagaggpaggc( F) ac( F) aggggu( F) u( F) ggu( F)igd F) ¢

Jgc(F)c(Fag—SEQ1+DNO40:

U(F
dé*ggﬁeleted fromsingle stranded 25 part at the 3

O IIULI eot

qq@bqbdq_QLZRNA shown by SEQ | D NG 36.

[aka¥al¥al

nnll( l:\ rul/ E\ nr‘/ E\

ﬁﬁﬁll

A~

E)
7

aaq
d':ﬂ':ﬂ"":ﬂ"":ﬂ‘d“':ﬂ““':ﬂ“':ﬂ':ﬂ

BEQUIB) NO (F)gg
Jolyethylene gly

B olda

gﬂlcﬁigi‘tﬂ aU( F) a
Col mnth nmol ecul

ucs

A~
m

N
D
2

ot

Cl(lﬁhbéiE@ £D NO
R

[
q

=
23
[wl

(nt)

UUCU L U L IIC \J

B@1lto the 3' end

el 12 1 ol
R O—VvHa—Crz—1+11K

b@DRNA shown by

[ P W N
® O
® O

P

V.V aVal
A= aria A%l |

BEQ | D NO

Clg
(7]

PEGR00- Cl2-

0.
2 NNNNNNN

iﬁ%

:j [¢19 aggagaagagg
%i d4(F)c_ (F) gahh

gU\ '_) UU\ '_) UL'\

E)ac(Fau(F)acd F)-idT SEQ I D

) au\ '_) aUUUUU\ '_) Y

Hrogv
3

NG 48-20 Al Gl

nggi ngl e strand

dzpart at the 5'

@m\

9
d

35—t e of

~455 a g (M

rown by —SEQ+H—+

08¢M g (M ag

. LI-U waos IIUUI I I qu

M ag (M g (M

Wit

éﬁ(

hgd-6M ag (M g

4d) aagu (F) gy

4F) gc (F)

& aggggu( F) g
SEQ 1D NO 40-8

é?gu( Fygu(F) T(h
ALl Ain sin

T gggu(F)y ge(F)yaug
|© stranded part

r—\ [ =
?gfb\r

Be-5' end side

0§ RNA shown by SEQ | D NO 40 wgs3g

9| th o Uve.

egﬁ‘l %e| y noditTile
hdaaf M aal M aaal
D JJ 7 J \ 7 IJII \

Blag(F) a

§Sa(\ a(hyga(M

dgha(M a(M gu(F)d
2

lﬁ%ﬁgr
39

bgggu(F)u(F) ggu(

39
%gu(F)c(k)gggu(

del-eted—fromsi

gc(F)au(F)ac(H)

In st randed aF:

th

39 4

Ba 5' end S|de

87 RNA shown by

FEQ I D NO 36. ]

a5

o (BN

ggaaggagaagagga gg

L (F) gc (F) 3

%é(F) aggggu (F)

(F)

au {E\
gu 1)

BER | D NO 42: Al

~
G

+—866
| 0was deleted fr

||/ I:\ nr~
T

dIn si ngl e strand

Nacl(EYaaul B\ a1l
et agu——abx

F)aag
&b

oggt at the 5

FPE(F)agg 15 u(

egg si de of RNA

AT Ao E\ an( E\

e?omn by SEQ I D

ul F\ ul E\ Falall

gut—ge(rraet

R4 (F) ac(F) aQU(

laVa¥al
g99 ] IIH
au(

E)aag [0102

68

72

69

60

70

110

tRNA

28

Thrombin-5S

0

HIV-5

48

SISV TR TN h)iﬂég

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

midkine was 82%.

The

These values are means for 4 measurements.

- *: tentatively identified value
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SEQ I D NG 43: Al7 was del eted from single stranded

part at the 5 end side of RNA shown by SEQ I D NGO 36.
gggagaggagaagaggagu( F) gc(F) ac(F) aggggu(F) u(F) ggu(F) gu(
Foo@91g9g 20 u(F)gc(F)ac(F)agu(F)au(F)aag SEQ ID

NO 44: one base pair was deleted fromthe stemat the

end si d®eorlRRR=dhBRALEyiBEChe R Nceued forms (SEQ ID NOs:30-70)

gf&agﬁ%q qa@aaggaegw F) u(F) gc(F) ac(F)aggggu(F) u(F)ggu(

F)c F) gggu (F) gc (F) aac (F) 25 SEQ | D NO 45:

9K FEsVOp30rs 6weneldetitded wepen ddibesddnizim tdisnglendstranded
sid b E D,

§Gd: ggﬁggggagagﬁﬁggg%éf%% %ﬁ%‘éd@ﬁ(ﬁ%(ﬁ gRiGr) gipd one G
(wa)sC Glaed fw( E):aﬁéE}@p{:EanSEQ I D NO 45

pol yet hyl ene ﬁcol wi th nol ecul ar wei ?ht of 30 2000

m%@@éagﬁégtlﬁ ) gu (EhdcyF hactB) 2qaman (Bid( B)opuwdd gu(F) ¢ (F) ggg
A9 Qe (FaUNE) d (PPEgt FRAR (PN 240a Ve R IR N Rygaau (F) gagga
FFGa (M) §a:BlLggaQMrgal &l dgaied g gdd M teddV) inont)sga{dlleas t randed

o e L L AL A o

@'dga@ak;@abaa@aqéﬁaéu wm guat) §8 e:-*ﬁac gg;tgfba; @f) xﬁlﬁ‘) ggu(F)gu(F)c
no

shown were entirel

cﬁ%ggg&d§> ew Féaum aeé@ ray (Hray W) @q%@aamga@g@) a

R LN 30 B fcdebefiet MM dred £ram single stranded

15

20

25

30

35

BEQtI BENOh2533: endll sidenoSi R@A%Mwmrt@edsﬂmrm aed 5al |
AdiGrSarSsyostiror (REPabFlir B Mrasr i ids aen oy au m o

@¥® gggu (F) gc (F) au(F) ac (F) agu (F) au (F) aag . i

%I%%Z%% ga( l\/%gga( %g?éo afges gv?e(r'\g 9 ea]ge'\{:bead( '\]/fbr%lfln( S)J.%Cg(le) asst::randed
F F).a

S0 RO U ) M MAUBELN TR

5ingde strdpdeddpatt aﬂtatidecsﬂ rerst enideardft &NA shoendby SEQ ID

ﬁ ggrodeNAtﬁhgxg by SEQ ID NO 45 were entirely
ified w

@@ﬁ@éhﬁgegfy%ge@t%ﬂ@ﬁM@(Mﬁ@(M%dW @M @G aFYa(F) c (F) ggg

&dé’égeg 59#%@96 ) 3 (5w otpdam qUMasaeps(e(F) 15
ggghb NO 45-4-1: all Gin loop part of RNA shown by
EQ | hK)45 4 was entirely nodified with Ove. ggga

CHR ¢8 WM 3¢ggall Mugke¢tddes (WrygaidlMtegydroM sangle §tranded
&g%tuagF%hg éhaend(side éﬁﬁ éb nucleotides were deleted from

single stranded part at the 3’ end side of RNA shown by SEQ ID
NO: 5.

ggaggaagu (F)gu(F)gc(F)ac(F)aggggu (F)u(F)ggu(F)gu(F)c(F)ggqu(F)g
c(F)au(F)ac(F)agu(F)au(F)aag

SEQ ID NO:35: 6 nucleotides were deleted from single stranded
part at the 3’ end side of RNA shown by SEQ ID NO:32.
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)ag

SEQ ID NO:36: two base pairs were deleted from the stem at the
end side of RNA shown by SEQ ID NO:32.
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(F)aggg(l\/bg('\/bU(F)U(F)g('\/bg(l\/bU(F)Q(MU(F)C(F)QQQU(F)Q
(Mc(Fal M c (F) 20 SEQ I D NO 45-4-1-1: C24 of
shown by SEQ I D NGO 45-4-1 was changed to RNA

'§§§é§ag aagag aagu (F)gc (F)ac(F)agggqu (F)u(F)ggu (F)qu(F)c(F)gg
995 G daeCh da(iv 2 ga ga(M Gaal M a( M oM I F) o(

0 I SOMD M MROUINR 5 0 o

mwne ya<Sé‘@ \mnt NOG36 baseephirelm mbdilEf:Bé@rw:attht@ME

AL @ﬁa&%ﬁd&ﬁﬁu‘%ﬁ%eiﬁ%éﬁ% (#0007 AR #0003 ) 5 v

F Yy
Sl sdmn S EIERL T e g e

M@qﬂf)agn(F)au(F)aag

SR Rt i P B e o e

edmRiNAe shoep bly RER Thomd: B3. SEQ 35 ID

SHR5A9AG7292953295 () 06 (F) GRRRTAETHY DERRDI B 9990 ()
R () Rt F) Bl ggekl) gc(F) au(F) ac(F) SEQ I'D NO 49: U36

was deleted fromthe [ oop of RNA shown by SEQ ID
NEX@JD §0:38: 51ngle stranded part at the 5’ end side of RNA

%?%?%a g@ﬁgg%* IRBT ) aH S S R et U
e‘b.bdsér am 87 ngbeisiomnded part at the 5

7 53&43&35‘5“‘3355“?5%@& B b5 00 (0 R g () u P

b@i(@)@@g@) g&Q Fé E):m E?é@éﬁx Fi@18Agqu 5 &)mzﬁlggﬁg) gc(F)au

were del eted Trom single stranded part
EF D a@r{é‘ )gpdd FopruRRA28Hown by SEQ I D NO 36.

g@daaggagagaggaagu( F) go(F) ac(F) aggggu( F) u(F) ggu(F) gu(F

)c(F)gggu 15 (F)gc(F)ac(F)agu(F)au(F)aag SEQ ID

NEXLZID @D:3Ad 6bnueilectibties ewefe ode atreed eEJsim andefe stranded
d_si,de_of RNA shown b

BRI AR thas a7 eB BT S RS AR RIR R B SR ISERY Erom the
kel agguhe( EhdI81ibE) o 8CRIE) sRGkn (By 8D (ﬁ) NS 6.

gggagaggagaagaggaaggc (F) ac(F)aggggu (F)u (F)ggu(F)gu(F)c (F)gggu(F
)gc(F}c(F)ag

SEQ ID NO:40: B nucleotides were deleted from single stranded
part at the 3’ end side of RNA shown by.SEQ ID NO:36.
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)

SEQ ID NO:40-1: polyethylene glycol with molecular weight of
2000 was added to the 5’ end via C12 linker and idT was added
to the 3’ end of 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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20 SEQ ID NO 53: G and GLO were deleted fromsingle
stranded part at the 5 end side of RNA shown by SEQ
| D NO 36.

Lol @ggg%q (E)) : 'ﬁd? agu?;@ﬁ ?_glg%*%zg WY B (1) ge ()

cbéwgggrqad dgwut( ﬁ) guéﬁucéﬂ gagWaE) oo OF X3 tF) ax5(F)

\Igf@] T OO| QOS|3n%é;eL|thN%H4ggn8fétsé}.aﬁggd pa:%pd Slt%e qu’ end

@(Jﬁze%@&z g@ﬁ) abbyg( byasERof b) BOFia (Mg (énad Mg Me{iHiad with
g
a(M gu(F)gc(F)ac(F)aggggu(F)u(F)ggu(F)gu(F)c(F)gg
(@19 6h (M) aghftk éﬁtﬁﬁQ(ﬂan&@ﬁé?a(’ﬂd gﬁﬂ%ﬂﬁ) HE() gc (F) ac(F)a

el eted from'sing Re st randed
@HGHNAFéﬁdwﬁgay(SEQPKE»GKanggu(F)gctF)au(F)aC(F)

e 1518 SO ARAADR . e

3 eand sAtié wéEr BNHekkrbwen Eyosmelnglmos3$anded 58 part
at the 5' end side

S920993935958 3300 £ LBE £5 St B LESaRAR LR B gty )y < (F) g
m@ﬁb@qwac 286 (FFauep) 4&y SEQ ID NO'57: GI5 and Gl6

wer e eteé %ron13|ngle stranded 5 part at the 5
SHS §|Dd§0@f42|=amléhvm d@ylereyl | row Angle stranded part at the

s936a08368°0R2RAH( £ Gk RPCLER CAaagUL AL (F) ogu( 1) ou(F
\gi@geggfgbeﬁzdafzgamaga K Egd;e ( ‘?g“i,g"ﬁ?gﬁ%“ {Fiai (Rhend(F)ed F) c (F) ggg
aé%ig&dgiaségﬂa%&?%@ 4% (F) aggggu( F) u( F) ggu( F) gu( F
JoaBpgggu (F) gc (F) ac (F) SEQ ID NO 59: 18

nucl eoti des were deleted fromsingle stranded part at
SEQ 30 ¥RA43r dR1sf wasideleied irSEGIMyNO tFanded past at the

ggg\gﬁé) gcgg;egg%aggggg@%%’ﬁ(%g %gj gua(ﬁz) c(F)gggu(F)gc

GBpackEyagSEqatGadinl BDge s gt (F sddgyyled)nal®) gafu (EYGulF) ¢ (F) ggg
%&%&%@ ac(%\IAgu?F)au(kDya SEQ I D NGO 45 was changed to
8g9aa0gROL L k) géﬁE)E&é@ﬁeﬂﬂﬁ%ﬂd&l@@ﬂi‘@&#(t@ec(s@eﬁggt the
u(F)gc(F) }c;:&&) 20 [01I06] SEQ

and side afdRMA4sherr b,{:él%EanEE rNﬁn40
gggagaggagaagaggaagu (F)u(F)gc (F)ac (F)aggggu(F)u(F)ggqu(F)gu(F)c(
F)gggu{F)gc(F)aac(F)

SEQ ID NO:45: two base pairs were deleted from the stem at the
end side of RNA shown by SEQ ID NO:40.

gggagaggagaagaggaagu (F) gc (F)ac(F)aggggu(F)u(F)ggu(F)gu(F)c(F) gg
gu(F)gc(F)ac(F)

SEQ ID NO:45-1: polyethylene glycol with molecular weight of
2000 was added to the 5’ end via Cl12 linker and idT was added
to the 3’ end of RNA shown by SEQ ID NOQ:45,

PEG2000~-C12-

ggga (M) ga (M) gga (M} ga (M) a (M) ga (M) gga (M) a (M) gu (F) gc (F) ac (F) aggggu
(F)u(F)ggu(F)gu(F)c(F)gggu(F)gc (F)ac(F)-idT

SEQ ID NO:45-2: all A in single stranded part and all G in loop
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single stranded part at the 5 end side of RNA shown
by SEQ ID NO 45.

gggaaggaggaagu( F) gc(F) ac(F) aggggu(F) u( F) ggu(F) gu(F) c(F

UG @he?Brcehbacil: SEQRRR Bebfd-By SEaesp sl 45 efbre
with DNA nucl eotide and Awas nodified with Ove in

Sinfgire st meddddegamithafMec in | oop part was nodified
}ggfq%l@@g%)b%‘i (B) g8 31(HF o QT MT0Ea TP P BHYL By ac (F) agggg (
G D) (G ) (G0 I (0 I (B0 M) §Q b)Y 4 tal) & OX B rfygé K g/ B A OE)X F) g

Fe 39 Ry RA%I TRl 1o RbndTe Shkatlint e g et A ana
St amdednpar uoa@dgﬁrtnatoeﬁe partndtside & @ ﬁhéi&tl by SEQ ID

of RNA shown ID NO. 61 were nodified with
3¥O:45 were ent:.rely modified with OMe.

%g;gag%(&ﬁgg%%ﬁ WL GV G2 () g2 Mt AE MU RSBy a (M) g ¢

a@ww(ﬂf)) u((E) 99“(( F) gu(F) c(F) gg¥ug By bod B pad 6) at‘SEE) | D

:ég&ffl_[l (age 43 éﬁla &\EI\IAS:?.HSW QY SER4 %aNQ: %% YBIE 57 ena

%E)eg (aE)cﬂ éﬁ)laﬁl\/hﬁﬁl\/ﬂsg i) gt EmapdAo( &t ot il ad M (M HNA shown
TP S EPa MY 4BEYEER) svmewmﬂmfm@z W) (M u

%)g%(@%mné% k9 Hhi{ £Xd§ ?ﬁf%gé@éfér»gﬁgf%)lﬂm)cma(mc(m

rRgigigiue d ) wi (F1 g@NéF) gugE) €NF) ag GV F g M) &) F M)A Fa
gajif’gl%n(k@o A5(5L19 (W & 15 1806Maf (8 A%9%EMn b ¥ 10
(E): u(SF)agecwsg(thmﬁ:Ew(ﬁ{baifiéﬂ':wﬂﬂﬂ%ﬁég( Mc(F)a(M C( F)
[0107%\{ SE 61-5: branched 40 kDa pol éﬁtw\é@

) 8Rd gméM)aa&%am)gﬁmsgg@M) afd g gMc(FlaMec
15 P%EEB‘E{’BQM?M(?M‘?;9%(13?19‘(‘@)‘S’YMﬁ?@‘)@(ﬂ%@u&')g(M)c(F)a(
¥gEW) a( M gga(M gga(M a(M g(M u(F) g(M c(F)a(M c(F) agg
Ao ) WP iy oE R4 o) BB, Sa9eR A AR (38 A4 vas
chdhge3EQo! @iﬂ%ﬁéiéotﬁae Da pol yet hyl ene gl ycoI cha| n

was added t the both ends of RNA shown by SEQ
I‘J@gélmégai@)QE&nggéﬁéa(MG%(l\ﬂMg@g&)qM)q;@QL(M)Qa(M)C(F)a(M)c

iy e ul B) ulr Bhoefo () u B f fhmefu () c BE%LSMG e (Fra ¢

((FF))U(F)g(IVDg('VDU(F)g(l\/bU(F)C(F)ggglJ(F)g(lVbC(F) a(Mc(F)
-PE%QK SEQ ID NGO 61-7: sone part of RNA shown by SEQ
[B 761 were

SEQ ID NO:46: A-U base pair was replaced with G-C base pair in
the stem at the end side of RNA shown by SEQ ID NO:40.
gggagaggagaagaggaagu (F)gc (F}gc (F) gc (F) aggggu (F)u(F)ggu(F)gu(F)c
(F)gggc (F)gc(F)gu(F)ac(F)

SEQ ID NO:47: U32 was deleted from the loop of RNA shown by SEQ
ID NO:40.

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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modi fied with Ove. 25
ggga( M a( M gga(M gga(M a(M g(M u(F)g(M c(F)a(M c(F)agg

@E)g@éks‘h@bh(b@éEgﬁ(( ¥ glukregE) ﬁﬁM gﬂ\é'\r%y&{d M Pé)gaE@&F) gu (F)c(
I\E/p c(F) 8: sone part

@gﬂeudf)ﬁ§ﬁ§)aﬁﬁEDﬁPéE)MAth Ove. ggga (M g9
@MPN%@aN%NMQa ﬁ?% ggéwkefeégﬁ Eréﬁatﬁé(fgoﬁléf@Rﬁh(éaown by SEQ
YR Mpu@e) u( F) (M g(M u(F) g(M u(F) c(F) QR%%U( E) 9( I\/DbC( E)Ea(

HaSRBP 73 a8PE=oREARR ELoi F hIBRE) 26 P PRdeges £ o PF) 9g8u (F) o (F) g
Rty EY yl(emaugqkryseliFyas added to the 5' end. PEG000-

35

&&@a@% HPrPgafh) 89d( 71 8(WpEe et s ed M) ingly Ptyanded part

P ey LeER ois RF LRI GTRRR 5% (5% Wi 0 o F

pagRhguERaghoga8yu SEE [F Nax 6R) addidgu (Y (KGidgu (@Gu (F) ¢ (F) gggu
Qﬁ arlg, AlEé \r{vere deleted from single stranded part at

the 95 FARG (Y de of RNA shown by SEQ ID 5 NO 45.
gogagaggagaagu(F) gc(F)ac(F) aggggu(F) u(F) ggu(F) gu(F) c(F

F cF ac(F) SEQ ID NGO 63: A25 and G26 in RNA
§%§wﬁg iﬂgsé : r\éﬁ&@%«\gr\éer%r%bﬁﬁd dfxon eimgde stranded part

[ akr| t

Sgggggggaggggagggggﬁgﬂg(il?%%? F% (ﬁ-%oc (Il3 gggua:) u(F) gg
GGEFQQGEHW 3053’699 (F Ryg¢F R et BoditR () NI )abu (AUNE ¢ (F) gggu
8?@%%9 R@%‘iu(ﬁ au(g}aége 5 end side of RNA shown

B@Qawgaog 82996( F2A8 (63 agesd U et dd IbrHn) ()L (Frd8fled part
% 15 c(F) SEQ ID NGO 65: A19 and G20 1 n the
@

ﬁaﬁ | 888 %%dﬁl\mf shgwn 350 JER NO &0 (e

O e TRy T B P B U A R i o oo

((F)g(:rerggc(gmgﬁ}sgau(maa@ (F) 20 [0109] SEQ ID

%@8?&%@8{7{5? a%%/b Q%Sho ‘Fi"m%]f?%ee@ V‘m%qgn r_s:Lngvﬁ stranded part

gtF):EéFBI%I( dha(dleé R g (rya (et Fed Mo MY.aey) u(F) o(
C a

?SSF?QEWE%W@?‘W §0 My (F) ag BHRAIGIFMED HE) @guER s (E) © (F) gggu
GETLE(F) e (BPabMH{E) BEMES F) a(M ()

SEQ ID NO:54: all G was modified with F and all A was modified
with OMe in single stranded part at the 5’ end side of RNA
shown by SEQ ID NO:4S5.
giFf)g(F)g(FlaMg(FlaMg(F)g(F)a(M)g(F)a(M)a(M)g(F)la(Mg(F}g(F
ya{M)a(M)gu(F)ge(F)ac(F)aggggu (F)u(F)ggu(F)gu(F)c(F)gggu(F)gc(F
}ac(F)

SEQ ID NO:55: All and Al2 were deleted from single stranded
part at the 5 end side of RNA shown by SEQ ID NO:45.
gggagaggaggaggaagu (F) gc (F) ac (F) aggggu (F) u(F) ggu (F) gqu (F) c (F) gggu
{F)gc(F)ac(F)

[0105]

SEQ ID NO:56: G13 and Al4 were deleted from single stranded
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SEQ I D NGO 67: nodification of RNA shown by SEQ ID
NGO 66 was changed.
gga(M a(M gga(Mgga(Ma(M g(Mu(F)g(Mc(F)a(M c(F)aggg
£ (é?k?&?e(ﬁ& ?E? side of RNA sho?ﬁab SE F:I)D(NO 45

u g u gggu a
9893969999N6988?9§ gFga%f ;3 ?%)gu F)c(F)gggu
N®) &L (#eLe (ppdi fied MAth Owve and LQ8 mas replaced Wi th
A

@@@a@W HOMpFgaChp ggnd M 26 Myexd) de T i) Kx(de) s Iv)gl(er)seigmnded

?%g ¥h LR oBia ST 5195 U0 F) RV TR A% (SR (8 A0
ab@g@@gﬁﬁgaéﬁﬁﬁ(w@&(v a A Sy ) 1589 dd ("ﬂ%ﬁzl(F)c(F)qggu

QE&EC%%égg?%fled with OV and U25 was replaced wt
@?‘%aftm ROMEa9a4 M 9984 M 26 MM s FdM &R aélwgcl(e':)s%%nded

PEra( ®Eg FN@QWD eld) gidg g +) MIF)#WI( My (SPT (TE) ACM)AS(.F)

- R
SBveReBmt raadart Af e Slac (D AR B a0 aam (oo () o (F) agau
AfVyc (Fygggm) (M a (M gga (M gga (M a (M g (M u

B £P) BDGS 3t 18 Fhaan 99 (o G R WRAMERTR s¢malerstranded
bgl-%olat"'@ﬁé 5ﬂ(%dr§9a§F§ptF&u£' rfgﬁb Sge%méqfdl VB ang two

- position represents
ﬁSt heEeaaddhé Por 10raonscripmiom( H) represents

ISR FL IR IR AP T Ebr o h ot Pl i m avar (g™ 2= (P

sﬂbyebhubeaell ¥Ehgle PRGBS EBRICHIS the3BDand side of RNA
et hyl eneglycol, Cl12 represents a Cl2 |inker, and

?H?%nrgﬁr§§@n¥ $9v%$t¥ﬁ§cﬂhaqE?Q(FEtﬁﬁqﬁ$ GSBoer i ment
S350 Y A 7, OGO 6 e 15 0

SEQ 1D
ghRéFeof was perforned The experinmental nethod was as
qSip%ibed above, except that pleiotrophin was used
S d of 20 m dkine. The aptanmer concentration was

$80 IDM Naﬂdlt hes5) niid) txry, actd,vidl3 Gind g 4aped@edeleted from
shown SEQ I D NO 5 agai nst m dki ne was taken as
%Eglﬁssﬁr?’é@ﬁ@tp%ﬂtﬁe theeti mne sidee off M¥Abishewp by SEQ ID
fRethyi ty against pleiotrophin was 13 (Table 4-1).

This is the nmean for 6 nmeasurements. In the altered

fogaeggagg2agw eieyd BN 2 | FiFEdy gy (F )ac(H) gt Fagai (F$ & (F) gggu (F) g
gkgsotrpphln was observed. [0112]

SEQ ID NO:61-1: G was modified with DNA nucleotide and A was
modified with OMe in single stranded part, and G in loop part
was modified with OMe at the 5’ end side of RNA shown by SEQ ID
NC:61.

g(H)g(H)g(H)a(M)a(M)g(H)g(H)a(M)g(H)g(H)a (M) a(M)gu(F)gc(F)ac(F)
aggggu (F) u(F) ggu(F) gu (F) c (F) gggu(F) gc (F) ac(F)

SEQ ID NO:6l1-2: G and A in single stranded part and G in loop
part at the 5’ end side of RNA shown by SEQ ID NO:61 were
modified with OMe.
gMlg(M)gMaMaMgMgMalMg(Mg(Mla(Ma(M)gu({F)gec(F)ac(F)
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The cell mgration inhibitory activity of the aptaner
shown by SEQ I D NO 35 agai nst nouse m dki ne was
exan ned. The 3o experinent was the same as the

SRR es (K eYutKPELI FPEY R} g8k hPrd fﬂlﬁ fiyran

t he' experi nen
ST 3Dy oy 6éct3| vsoxy\eW@rtt &f SR shewn vies SEOLIDINGS 61 were

E@Hﬁflﬁﬁtﬁgﬁﬁ fﬁgn&oaﬂg to possess an activity agai nst

Sé m dKi equrval’ent to the inhibitory activity

QQEUQQF)QMF&G(HDQKMHQ(F3§(F)@mﬁﬁglFﬁi(Eﬁﬂ(MDJGMVQ(M)U(F)Q(M)C(F
gnanufacture in-S

PR 816 el g k) G ki (LAY ) g W o v G e (P g
Qﬁg(@h%(ﬁ@hﬁ@?@?M)é(@?hkmﬂagfﬁtIon i nhi bition

experi ment ne was perfornmed as
G AP Y : Bode. seveecpalhr oFDRNA Shewrs by BNA it Afas61l were

%Bpgfgggy%gkat tgg'taaaaaaaaaaaaaaaa (SEQ ID

is a DNA aptanmer of
@Igh@gmatgbdggghgwggamf@(m %’:J(Mﬁh B)g (mm a(M)c(F)aggg (M}g(M)u
represents. a osphor ot hi oa on
SRS Botm SRS LBLaA) GeREe Tabeesy HFF 00 () 3 WH/iRe
vauclease resi stance. These RNAs were used at 500

en the io inhibitory activity of the aptaner
éﬁﬁMﬁﬂb%OSEQrﬁD Nepashed g4 nkPa reedye i yllante glacalakdain was

Frieebics’ ERe0Sh b ol i e d SIS S IR &0 0 B e
sM@@estdSEQaEDthe aptAners prepared in the present

stu%& m ght be bound specifically to inportant sites
Kociated with the cell mgration activity of

@‘g@;‘é‘ (MG a (MD]Q%HM) %BS (BPA i (ﬁh@w"‘) #m)%@')'é?m'@ &) 2999 (M) g (M) u
ch

Whi nuc eotldes ong, be m niaturi
t{d) 3d Frhngégt(MaméF) g WM ok C éﬁmmef%)tg Predic @y alig ~1dT

3 4 0t 850! DDA oo TSR SO U R S AL RO Bdded o

m@@thbaheénﬁbabfthna sShowh cbpt SEMAL PANG 1 6I3-5 .S
inv%I ed in the formation of the steric structure of
0%5t aner . Al t hough the G of this single-strand

Rl (917 aTRY gBE () gha (MPA (MPg theﬁ(mgza@taogﬁ% (OWGg (M) g (M) u

that the acfivity decreased
e utddof(Med (Muu K Ebg (Mbe (F B ) quad B (M) BF) a @) cXF) ~-PEG30k

USans s o0280 486 A0 AL TSP S st e

hiod4@idy wikheoMahen some A-U base palrs mere replaced

Baanth 5415 55308 a8a defa e TRy (M b 8 S Sggg a0 g 1
(Fu(FgMgMu(F)gMu(F)c(F)gMg(Mgu(F)g(Mc(F)a(M)c(F)
SEQ ID NO:61-8: some part of RNA shown by SEQ ID NO:61 were
modified with OMe.

ggga (M) a (M) gga (M) gga (M)a (M) g (M} u(F)g(M)c(F)a(M)c(F)a(M)g(M)gg (M
JgMu(Fu(F)gMgMu(F)gMu(F)c(F)gggu(F)g (M) c(F)a(M)c(F)
SEQ ID NO:61-9: some part of RNA shown by SEQ ID NO:6l1 were
modified with OMe and 2 kDa peclyethylene glycol was added to
the 5’ end.

PEG2000-

ggga (M)a(M)gga(M)gga (M)a(M)g(M)u(F)g(M)c(F}a{M)c(F)a(M)gg(M)g(M
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30 influenced (SEQ I D NO 46). Even when the A and G of
this stem portion were replaced with an Ove-nodified
nucl eotide, the activity was retained (SEQ ID

O 0foe) uRERS (ST BT E) B B3k PR B 4B (1) 2 0 c ()

stem tructure hucl eotid
siltdi81t uti on, the act|V|ty di d not change (SEQ ID 35

R i, 2 R B BrS - ot Pechl] Tl e WegEggerorea from

Wiemnéw&t@amc%pa&tt he thaternahdl 90¢e Vef ERNE HE®aAtl by SEQ ID
Mﬁth an Owve-nodified nucleotide, the activity
sed (SEQ I D NGO 45-3). When the | oop portlon mas

d%%é%%@ﬁaa%“%g? SRR S8, FL RS oRER ) Y TST EERRE O 99gu (B g
wd@ﬁﬁsﬁﬁaced with an Owe- nodlfled nucl eoti de, the
A0 hlta- A2 BRE 26 vp AT 0RE oy AT W2 45 were

Atz teas et makkl uﬁﬁéedaEVEBObYa§U§)§émI utl ng sorre
10 bases or changi ng the nodification.

ﬁ%ﬂHﬁQQQQQQQQﬁaggQSSRﬁEPgEéEhacégéﬁﬂFl%éf)@gg¥ﬂ$ﬁ%Wﬁh&9u(F)gu(F)
té%FﬂHBdﬁ; )quEq gkl(pym gration activity. Meanwhile, it

was found that thls aptaner al so bound to the famly
HE& dith N§l:&idot Uophiwas Heletled fivom posssamat the 5 end side

a I ce | igrat.i _' hibitory activity. 15
ﬁ% F§1%§% EP ﬂB ory effect of aptaner on
‘Ugyﬂagﬂﬂgﬁﬁa@@Cufﬂﬁg(F@HQQQQﬁQBI@PET@QWVE)émﬂﬁ¥ﬂKFDgggu(F)gC(F)
formati on nodel The abdomen of a nornmal nouse is

6H€Hed and the 20 peritoneumis incised with a

BHDIGANK € 290 ahRechbken Bhéeintdbhed 1d1% id¥ §ifR!shown by
organs are dried, and then the [aparotom zed™ part Is

éﬁﬁhﬂéuﬂowﬁﬂhwﬂrﬁ depdachdreathef, organ adhesion is

AU el ™y AT FRRe R ISR el et h i gm (1 e P 6o

tge@)ed (IyargF3S this nmethod for causing postoperative
or gan .adhesi on, postoperative organ adhesi on did not
(Bi ochemi cal and Bi ophysical Research

G &Rlieeh, s3hé p Ag% & £3rNZ 09dwn H?y% ﬁil‘ﬁﬂ é1hSere
nouse postoperative adhesion formati on el
prstidiieda wiitd Gmgaanddﬁewaanmpdeﬂsmd|W@FEﬁEect of the

L TN Y M T T MR
(MeFBl=aM) v M) GRET g EM1Z S (Bf § @) g (M) u(F) g (M) u(F)c(F)g(F)g(F)g
(M)u(F)g(Mc(F)aM)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)gM)g(M)u(F)g(M)u(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:61 were
medified 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) ¢ (F) a (M) ¢ (F) aggg (M) g (M) u
(FJu(F)g(M)g(M)a(M)g{M)u(F)c(F)gggu(F)g(M)c(F)a (M)c(F)

SEQ ID NO:69: some part of RNA shown by SEQ ID NO:61 were
modified with OMe and U25 was replaced with A(M).
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whi ch the peritoneumwas w ped wi th absorbent cotton.
Thereafter, an about 2 cmfissure was nmade in the
peritoneun1at five positions using scissors. After

Pfdea:és@m ‘@gtaﬁbﬁ%%épﬁﬁt(bﬁé (pl%t(??gf(qu g %Q) mﬂ% ?‘_ﬁ)dgggg (M) g (M)u

nd was sutdred usin
t BF)eeldl) oAt @ (Mo ndEg gridid v (E‘hs (EbgamKme\hc bE/‘) $F_DQ c(p

M3y S LR RATLALARE 0 20800y

hdd\ﬂﬂﬂm&ltmsmmhndpeem eaeah:épladaunwﬂler;em)at a
dose of 25 m/

manner. The
e e B See Pagmar adM3 AE) BTALY (he 45 2 Ghg (Brages 0) g () a
Qle%e(ﬂ GRS QM) RQFY GRS ﬁt('Fy@ (@% Qu (FRY (b ¢ @ﬂ“ﬁa AaYc &)

reaft’er the ani mal apar o on1zed unde
dridsttesi a on day 3, and the degree of organ adhesi on

bel ow. HE34G: "o SRBSESRATS rpRPadfafbled gt SHE et the 21-
aeffsaitiiem, ll'(IFd) répreisehtadpeboses, mﬁ@ﬂ:&i@d ewitleB 00 the 27 -
noder.at e) wi t h adhesi on, severe adhesion that

B &éﬁacFf@&reéﬁeﬁ%geaﬁw%%seﬁheP%G?g%O Henypsents a

TR0 pRAVEk Y 1688YE L eb1] SPEBE0k eBshESsérEs SO W¥hthed 40kDa
the means and sfandard errors of scores of the degree

Folygidnilenendycoly o PEG38KI nepresentach 3¢kRap (Table

ﬁ?ly%%h 188 gﬁ&\rlzo&heggﬁ%g ¥_-"8§e§ Ln,aki, ai%ﬁ?% LR,

e-grodp re ysi 0 oglca sallne
mepre sentise iafretriiedgd@up recei ving the aptanmer shown
i ID NO 76 20 was 2.4. In the group receiving the
gﬁl r shown by SEQID NO 76, conpared with the

group necekpeRrdmBRYSHA! 8l tahi §AE16n ish AN i€ Y
significant difference (p<5% Wwas observed. For the

ﬂlﬁucﬁnwnpb@ca;bg ngtawannsmwnby SEQ cB? N@usd 1wl .altered
%3?% %f%%%#lhgs §8§28f#%9 Hﬁ%%gﬂghhﬁkt%g% was as

pt amer sesse

mwmpbedt labevec gercegheshan pDéEN‘EprIE\:Ul agdd \»ustad ﬂhaetead of
a mer shown SEQID NO 76 is, as follows. SEQ
N%d% ney. heTmaéh%%r bPRERS H IS tNOU amh &08 il |andAt§e

3fnhi bh%o& aedigh Ryl srsthangdp Pgﬁéf 1104 i
(]I\}bl y30 clol egtero (Cho adggé% to%@ﬁg%wqd% agalnsi

mlai’kangawaﬁaﬂ:éaenhyar 388r bd¥ks ghatasYItL Df Ithek expeaimegt, the
%%h&%%%%%ﬁa%gg§§1@9dagéEXSEtgfe J££Q§H}n6%§¥“ﬁ§ (faﬁie 4-1).
This is the mean for 6 measurements. In the altered forms, 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 B4%. Thus, this
aptamer was found to possess an activity against mouse midkine
equivalent to the inhibitory activity against human midkine.
[0113]

62



io

15

20

25

30

35

( l(\/bF)ga( Nbsgga( Mga(M a(Mga(M gga(M a(M gu(F)gu(F)gc

C a

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

Otkllng [cRaldl gmahufasulitedobyos8gna pihest&Rbin-8, and HIV-S
bi ti on experinent using nouse node

MAHGh Sreatindd kedar £o PRpd| spegiEarathyi ke midkine, ol place of
I 4.1
St Pty areeat.fuprdsion, phi ISR ARGl Por puman
applkios wes mrfom@a 868d88cribed ahoﬁapame(n‘e | iMhgrombin-S is
fontents of

i’%{ﬂn@&%%g"?%[é’ SPREbuTar drhE ey ERieae st tathiana oSEQ 1D

@canma hndAHI&PBaEBTapgﬁﬁeéﬁtﬂﬂeﬁnofn@ E@é@ﬁ?@t?ggtggg t (SEQ
act|V|t agai nst mdkine. 5 2. The aptaner
ﬁﬁbréln t haChpt anereRerseMet pahrsphorgthigsts beongd. The
t [ Ihe
%“*‘d ShrlokoRfiaate, BofiR WaPY, faada STRARE TR, Hletediq che
mrua@mwe cesistknoe, 4Thdse mmsarvmre)ﬁmﬁchlan 500 nM. When the

i.nding acfivity to th C-ternjnal .
RPRIRaRe1ar SAaRE e oforh? HHEaBet afRrrSE Hun R NO: 45
RYRLeST ngmanbmmdkmﬁeaﬁ&thaueﬁ Oas NEOO N1 MdWvity of tRNA
fragnent of m dkine. 6. The aptanmer of claim 2,

Hé§s§§§?ﬁ&l§e§|ﬁ8|H§ A8t i PRegmbntHeto b Gmiand HIV-S to be 48.
Heag@Enk £0Lall dibhestel fhateap! émt ol id Sufthe

|nh|b|tory activity agai nst m dki
piresieng gtUdydMRghtahd Pdkod épediﬁaeqﬁkymﬁo(ﬁmpﬁnhant sites

I ¢ s
aseoeR tetiih Phe S BhLEl ntotaeled drie SElnf tuaking
qn&ug]SEQ IDNG1to 70 (with the provision that the

uracil _may be thymi ne), wherein the nucl eotides
cont ai AB8 PRTERErapheWBrby SEQ ID NO:5, which was 77

nucleotides long, could be miniaturized to 39 nucleotides,

ggga
(Fa
gggg
65 |
i nhi

without considerably reducing the activity (SEQ ID NO:61). The
single-strand peortion 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 NO: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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are such that, (i) the 2'-positions of the pyrimdine
nucl eoti des, 30 whether identical or different, are
fluorine atons or substituted by atons or groups

S HAd ViigMdele cabeup (seenIDskbRgodl Mukpaal & URE A of the
hydroxy groups and nmethoxy groups, and (ii) the

2ntesgiali deerowerre rppirrednudt ofndeMe-wpdifibed macleotide,
tjgal d
ﬁ'gers‘ ddtdlvidy b?efcgt‘%'égt@gl ms(ggﬁ h¥ f\IB).(XSQFEUpSWﬁn the loop portion

titute groups ‘selecte r om
gfampie@unsﬂesi ionEg lohubyepbdgde, &henactireltpxgegreagpsd (SEQ ID

Tt equires eatacthd e TR if chpRimshganoves replaced

twd t70 a(rde@-hbalﬁriew ﬁh@mebhiﬁef hendr agtivi®y wdsbfetained (SEQ
éu%n1ne) wherein one or several nucleotides are

; del eted, inserted or added, wherein the

nUC|eo%&%ﬁ§ s%%ha'E@deg Ebﬂﬁdaﬁh PEnd’ £oo {Eiﬁ@¥'this

(i) the positions o r|n1 nuc
dpdtarer ioidatinedl was dotfénfmuenaed é#a@rbpesubswﬁtuting some

%E%%P%%g% %g%ﬂbé g&ehvagaﬁg%gggs sehﬁ§ted frcnntﬁéynd that

aihd sreiptemk rgbeuns, spabiffbhl1yNeo2mt 8REAE | @0Siikie the cell
purine nucl eotides, whether identical or different,

F G OBX POFATLBY - orMeamei ey ekt as ifounchrihadr this aptamer
mtbomﬂlaﬁ%e@hgr emnsmg dg;geelﬁogféf&ﬂgprgin hw@%{h not

atons, mnethoxy groups a uorin
FRsHESS afr&myrkablefceﬂaimmgiatnoﬁ 1m&mbzﬂmrgxact1V1ty.
Ieoé contained in the aptanmer is nodified. 20
ngﬂex conpr|3|ng t he aptaner of any one of
qulmq 1 to 9 and a functional substance. 11. The
mpl ex of claim 10, wherein the functional substance
E@hl?l&ﬁré(f ﬁiﬁpfsy ofib3PHABETr BN sEBERRMRENEHION ARINGdIouse

g% ggﬂessﬂsh' ¥6ENaYeBh GheqQf @ drug. 12. A
har ceutlcw

rug conprising the aptaner of any one
of cl @hesabdbmed of &hepormadl meusé Isehpeﬂéﬁxwamd.tﬁﬁ)

¥, TSR LR LR S0TR SO TE A e arver
Wieh 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 occur (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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14. A di agnostic reagent conprising the aptanmer of any
one of 35 clains 1 to 9 or the conplex of claim1l0 or
11. 68 15. A labeling agent conprising the aptaner of

dRdaee agl teraklAt 1A Qe idihdeOMHRX Rtafled ¥nbdm by SEQ
or 11. s 16. A nethod of detecting the aptaner of any

3Re NG 76| wpss intrapegibpnendly oagninl sferedish 1@ dpse of 1

9 QU I RI I NC. 20>
T 2o AR N T T TR T e e i eed m MoCLs
wis0intPapewtLd308482y adhinif08fed latlda ddsdoFRXxMkg in the
Patentln versign 3.3 ,<210> 1, <211> 77 . <212> RNA )
Sirelmafnie of Hhe “adnial St o tank RlscH Sl e day in a
o A bfg@ﬁ@ﬁégﬂiﬂe@agﬁgﬁaéﬁépéﬁwﬁﬁﬁggﬁﬂygﬂ@u¥¥9qgaand day 2,

aagcuauuuu agucgcagua 60 gaggacaggg augagga <210>
therepftey theiasimph wasiBsparetemized u Anggthesia on day

Apt angr %QEEEeofﬁ%g an 2a3H82039 989 ﬂ?@gﬂ%%?@qfvas evaluated

aluaaguaag agdacaccCgg aaligaaggga cuuacglgu
usdgac dhgacaigaegda FHown2BOkow. <211> 75 <212> RNA

0: no adhesion

1: with adhesion, mild adhesion (mild)

2: with adhesion, moderate adhesion (moderate)

3: with adhesion, severe adhesion that cannct 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 for 9 to 10 animals in each
group (Table 5). As a result, the score was 3 in all animals
in the group receiving physioclogical 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<5%) was observed.

For the statistical processing, Mann-Whitney U test was used.
From the results above, it was demcnstrated that the aptamer
shown by SEQ ID NO{76 pdsSessed a poétdperative 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 CMe, with
cholesterol (Chol) added to the 5' end via a saturated
hydrocarbon chain (Cl12) 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(Fyggu(F)gu(F)c(F)gggu(F)gc(F)au(F)ac(F)-idT
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<213> Artificial <220> <223> Aptaner to m dki ne

<400> 3 gggagaggag aagaggaaag ccuucuaccg aaagugggaa
agcacacaua aaucugguag 60 aggacaggaa ugaga 75 <210> 4
Y3676 <212> RNA  <213> Artificial <220> <223>
Aptaner to m dkine <400> 4 gggagaggag aagaggaacg
UJeldegddc gaggaguagc cggaaagaag goggugugua 60

SRR, B Ly 200855 Brr R o mouse

w3} 5 gggagaggag aagaggaagu gugoacaggg guuggugucg

gogugctataca guauaagata oU— gaggapagga augaga 10 210>

gdmppistgatien]2> RNA  <213> AriBEPERal <220> <223>

AL ATRN @ AN dkhAgne <400> 6 gggpgagyag-agggggaacyg

ugcucuguac gagyaguage cygaaagaayg_gcyggugugua 60
é%&b&@aN@74%zgré> 7 <211> 64 <p%24 %NA <313>

s At ipkioGiodl 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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<220> <223> Aptaner to m dkine <400> 7 gggaacgugc
ucuguacgag gaguagccgg aaagaaggcg guguguagag gacaggaaug
60 agga 64 <210> 8 <211> 69 <212> RNA <213>
Artificial <220> <223> Apt agqlaitfy M dki ne <400> 8
gggagaggag aagaggaacg cuguacgagg aguagccgga aagaagaccg
uguguagoag 60 gaaugagga 69 <210> 9 <211> 66 <212>

NA 5 .< I oGl @l 5 >.< > a : 1 dki

Ti00s SR posete1ns A L AREHT L OB CHBLLL LY Salise
jgikg ag aggacaggaa 60 wugagga 66 <210> 10 <211> 73

<212> RNA <213> Artificial <220> <223> Aptanmer to

m dkine (2) rl 3 <400> 10 gggagaggag aagaggaacg

2gC Thed 4@t aBid@dagUaYS iAUBAGNE BEL b Ok & does not possess
acaggaauga gga 73, <210> 11 <211> 77 <Z12> RNA
an 1nhhibitory activity against pleiotrophin.

3. The aptamer of claim 1, possessing a binding activity to the

N-terminal fragment of midkine.

4. The aptamer of claim 1, possessing a binding activity to the

C-terminal fragment of midkine.

5. The aptamer of claim 2, possessing a binding activity to the

N-terminal fragment of midkine.

6. The aptamer of claim 2, possessing a binding activity to the

C-terminal fragment of midkine.

7. An aptamer that exhibits an inhibitory activity against

midkine by inhibiting the binding of midkine and PTE{.

8. The aptamer of claim 1, which is either (a) or (b) below:

(a) an aptamer comprising a nucleotide sequence selected from
among SEQ ID NO:1 to 70 (with the provision that the uracil may
be thymine}, wherein the nucleotides contained in the aptamer
are such that,

(i) the 2’-positions of the pyrimidine nucleotides,
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

(1i) the 2’-positions of the purine nuclecotides, whether

identical or different, are hydroxy groups or substituted by
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<213> Artificial <220> <223> Aptaner to m dki ne
<400> 11 gggagaggag aagaggaacg ugcucugcac gaggaguagc
cggaaagaag gcggcgugca 60 gaggacagga augagga 77 <210>

I omdl br Proupsl d21BMed<2i3m Lhbi §16118! condZ8Pifd 23 hydrogen
Aptanmer to m dkine <400> 12 gggagaggag aagaggaacg

AIRHog ARY eFYagEoyps angaddueggnegagense 58 <210> 13
<@hlard g%%;icﬁgﬁrgéééyfgﬁhh&bgﬁfﬁe 58 encgggezllected from

Aptanmer gggagaggaa cgcugca
gEguAE) Ighdegdadggc 7§gdgugbagbe 5prowddon 1¥ha® Ititye Sfracil may

212> RNA .<213> Artificial <220>. <223> faner to .

e EhE e 56 S REr o By 208 D5 S S XA R L A te Lt JeE e substituted,
URORAGEH A n@RIFSE 8eJ adAeE, Stheréif>tHé mddileo®fdes contained
<212> RNA <213> Artificial <220> <223> Aptaner to

HTENee apteoes egeggyalaghal- aagaggaacg cugcacgagg
aguagcq&gat%%QQGQQQEQtESE§98f5§he pyrimidine nucleotides,
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’'-positions of the purine nuéleotides, 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.

9. The aptamer of any one of claims 1 to 8, wherein a

nucleotide contained in the aptamer is modified.

10. a complex comprising the aptamer of any one of claims 1 to

9 and a functional substance.

11. The complex of claim 10, wherein the functicnal substance
is an affinity substance, a substance for labeling, an enzyme,

a drug delivery vehicle or a drug.

12. A pharmaceutical drug comprising the aptamer of any one of

claims 1 to 9 or the complex of claim 10 or 11.

13. A cell migration inhibitor comprising the aptamer of any

one of claims 1 to 9 or the complex of claim 10 or 11.

1l4. A diagnostic reagent comprising the aptamer of any one of

claims 1 tec 9 or the complex of claim 10 or 11.
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) <210> 16 <211> 57 <212> RNA <213> Artificial (3)

' <220> <223> Aptaner to m dki ne <400> 16 gggagaggag
aagaggaacg cugcacgagg guagccggaa agaaggcggc gugoagc 57
<210> 17 <211> 46 <212> RNA <213> Artificial <220>

23> taner to m dki ne <400> 17 gggagaggaa
c‘gZ;% e qasifa SoRpFigdegy thguagtansr efi1asy 1gne of
il Lf 220>, £223>
i a%“e% e e PO e o et 0 A S g
aaagaaggcg gcguagc 37 <210> 19 <211> 44 <212> RNA
ti.f 1 <220> <2 m dki ne .

s Trod Mg o GeF e 08,808, SBtaBE 0 a BatgBegfccLains 1 to
gaJaxr 4he 1231@:‘163@ o2t aih? 10<3:221RNA  <213>
Artificial <220>
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<0
{1205
130>

<150> P
151> 20

160> 7
<705 -

<223> Aptaner to m dkine <400> 20 gggagaggaa

cggagaggag uagcoggaaa gaaggcggcg uc 42 <210> 21 <211>

44 <212> RNA <213> Artificial <220> <223> Aptaner

to m dki ne <400> 21 gggagaggaa cgcuacgagg aguagcggaa

agaagcggog uago 44 <210> 22 <211> 33 <212> RNA

<213> ArtiSERENCRILISTWOO0> <223> Aptaner to ni dkine (4)
mﬁM@QM:ZZ gggacgagga guagccggaa agaaggcggc guc 33

210> 23 <211> 38 <212> RNA <213> Artificial <220>
APTé“iEﬁs“ﬁA'%?ﬁt“M MU TR he  <400> 23 gggagaggaa
osagmcgaggag uagccgaaag gcggcguc 38 <210> 24 <211> 38
Eﬁéﬁﬁ NA <213> Artificial <220> <223> Aptaner to
<400> 24 gggagaggaa cgacgaggag uagccuucgg

6gcggcguc 38 <210> 25 <211> 41

PatentIn version 3.3

Q210> 1

211>
212>
213>

220>
<223>

<400>

77

RNA

Artificial

Aptamer to midkine
]

gZggagageag aagaggaaau agulzagggu gaauuugega aagcuauuuu agucgcagua 60

gaggacagga augagga 77

<210
211>
212>
213>

220>
223>

<400>

2

1

RNA .
Artificial

Aptamer to midkine
2

g8EagaEEag aagaggaagy acUaaguaag agaacaccgg aaugaaggga cuuacgugua 60

gaggacagga augagea 17

<210>
211>
<N
QB

<220>
22H

<400>

k!

75

RNA
Artificial

Aptamer to midkine
3

gZEEAgaggag aagaggaaag ccuucuaccg aaagugggaa ageacacala aaucugguag 60

aggacaggaa ugaga 75

210>
Q211>
212>
Q213>

<220>
<223>

<400

4
76

RNA
Artificial

Aptamer to midkine
4

EEgagaggag aagaggaacg UgcUcuguac gaggaguagc GEgaaagaag goggugugua 60

gaggacagea augaga 76

210>
Q11>
2

5
76
RNA

M




<212> RNA <213> Artificial <220> <223> Aptaner to

o m dki ne <400> 25 gggagaggaa cgacgagaac agccggaaag
) aaggcggcgu ¢ 41 <210> 26 <211> 41 <212> RNA <213>
i Artificial <220> <223> Aptamer to m dkine <400> 26

gggagaggaa cgacgagggu agccggaaag aaggcggcgu c 41
QB Akl 27 <211> 41 <212> RNA <213> Artificial <220>
ooy <223> Aptaner to m dkine <400> 27 gggagaggaa
<223> Atgectadddne agccggaaag aaggcggcgu ¢ 41 <210> 28 <211>
ooy 531 <212> RNA  <213> Artificial <220> <223> Aptaner

gegagaggak Qaglkaehel BRcacsdd Ongddded BliecBlBCOABAABA 206Cggaaag
cggcgc ¢ 31 <210> 29 <211> 31 <212> RNA <213>

gagga””ggﬂr"?%gﬁ cial <220> <223> Aptamer to nidine <400> 29

210> 6

Q11> 67

<212> RNA

<213> Artificial

<2205
€223> Aptamer to midkine

400> 6
Bggagaggag aagaggaacg Ugclicuguac gaggaguagc cggaaagaag goggugugua 60

gaggaca 67

210> 7

<211> 64

<212> RNA

213> Artificial

220>
<223> Aptamer to midkine

400> 7
BEZAacguec LcUguacgag gaguagccgy aaagaagecg guguguagag gacaggaalg 60

agga 64

210> 8

211> 69

<212> RNA

Q13> Artificial

<220>
<223> Aptamer to midkine

<400> 8
EEgagaggag aagaggaacy CUEUAcZagg aguagecgga aagaaggogg Uguguagoag 60

gaaugagga 69

<210> 9

<211> 66

<212> RNA

213> Artificial

<220>
<223%> Aptamer to midkine

<400> 9
gggagaggag aagaggaacg uUgcuclguac ECCEEaaaga agguguguag aggacaggaa 60

Ugagga 66

<210> 10
21> 713
<212> RNA
<213> Artificial

220>
<223> Aptamer to midkine

@




] gacgaggagu agccggaaag aaggcggcgu c¢ 31 <210> 30 <211>

* 71 <212> RNA <213> Artificial <220> <223> Aptaner
to m dki ne <400> 30 ggagaagagg aagugugcac agggguuggu

. gucgggugca uacaguauaa gauagaggac 60 aggaaugagg a 71
<210> 31 <211> 67 <212> RNA <213> Artificial <220>

400> 10<:223> Apt amer to m dkine <400> 31 gggagaggag

ugcgiaca guauaagaua

B e by Cabge SR 018 o <213
acageaaUBAEE] fj cj al <220> <223> Aptaner to mi di ne <400> 32

gggagaggag aagaggaagu gugcacaggg guuggugucg ggugcauaca
<2107 1puauaag 57 <210> 33 <211> 61 <212> RNA <213>
SR HArtificial <220> <223> Aptamer to nidkine <400> 33
213> ArFagélagagg aagugugcac agggguuggu gucgggugca uacaguauaa
oo J2Uagaggac 60 a 61 <210> 34 <211> 46

<223> Aptamer to midkine

<400> 11 :
gggagndEag aagaggaacd UECUCURCAC gapggapglapc cggaaagaag EGEEcgugca 60

gaggacagga augagga 77

210> 12
<211> 58
<212> RNA
213> Artificial

<220>
<223> Aptamer to midkine

<400> 12
£82agagEag 2agaggaace CUECACEARE agUAgCCERa aagaaggcgg GEUECAZe 58

<210> 13
211> 50
<212> RNA
<213> Artificial

220>
<223> Aptamer to midkine

<400> 13
gggagaggaa GECUECacga EZaguagecy gaaagaagec EECcguUEcage 50

210> 14
Q211> 54
<212> RNA
<213> Artificial

Q20>
<223> Aptamer to midkine

<400> 14
gepagaggag angagpaacg cuacgaggag Uagecgegaaa g£aaggcgece Uage 54

210> 15
211> 56
<212> RNA
213> Artificial

Q220
<223> Aptamer to midkine

<400> 15
EEEAgAgEag aagaggaace CUECAcgage agUagccgga aaggEcggcy Ugeage 56

210> 16
<@1> 57
<212> RNA
<213> Artificial

@




(

<212> RNA <213> Artificial (6) e . <220> <223>

Aptaner to m dkine <400> 34 ggaggaagug ugcacagggg

uuggugucgg gugcauacag uauaag 46 <210> 35 <211> 51

<212> RNA <213> Artificial <220> <223> Aptaner to

m dki ne <400> 35 gggagaggag aagaggaagu gugcacaggg
<220> uu%gu, ucg ggugcauaca g 51 <210> 36 <211> 53 <212>
223 A"tglﬁl’A 0@%1'3‘5 Artificial <220> <223> Aptaner to i dkine
<4oo> 16 <400> 36 gggagaggag aagaggaagu gcacaggggu uggugucggg
8EgagagEag RYEAERIAAY L PLRFaCRRg 20ABCozee? RepperGiEe aRdate> 49 4212> RNA <213>

Artificial <220> <223> Aptanmer to m dkine <400> 37

210> 17 gggagaggag aagaggaagc acagggguug gugucgggug caguauaag

> 46 _cagl
SR 4849 <210> 38 <211> 57 <212> RNA <213> Artificial

213> Artf22QP <223> Aptaner to m dkine

<220>
<223> Aptamer to midkine

<400> 17
gEEagaggaa CgoUacgage aguagocgga aagaaggcgy cguage 45

<210> 18
21> 37
<212> RNA
<213> Artificial

220>
<223> Aptamer to midkine

<400> 18
EEECUACEAE gaguagcCey aaagaagEey gOEUage 37

210> 19

Q1> 4

<212 RNA

213> Artificial

220>
223> Aptamer to midkine

<400> 19
gggagaggaa cguacgagga guagcoggaa agaaggegge guac 44

21> 20

211> 42

<212> RNA

<213> Artificial

220>
<223> Aptamer to midkine

<400> 20
gEgagaggaa cgacgaggag Uagccggaaa gaaggcgEcg uc 42

10> 21

Q1> 44

212> RNA

Q13> Artificial

220>
223> Aptamer to midkine

<400> 21
gggagageaa cgcuacgage aguagcggaa agaagcgeEcys Uage : 44

<210 22

<211> 33

212> RNA

<213> Artificial

220>
€223> Aptamer to midkine

4



<400>

210> 23

<21
2N
Q13>

<220>
<223>

<400>

<400> 38 ggguuuuuuu uuuuuuuugu gugcacaggg guuggugucg
ggugcauaca guauaag 57 <210> 39 <211> 45 <212> RNA
<213> Artificial <220> <223> Aptaner to nidkine
<400> 39 gggagaggag aagaggaagg cacagggguu ggugucgggu
gccag 45 <210> 40 <211> 49 <212> RNA <213>
Artificial <220> <223> Aptaner to mdkine (7) s a s

gggacgagagggcgggéoagg%%%g%ag aagaggaagu gugcacaggg guuggugucg

cauac 0> 41 <211> 52 <212> RNA <213>
A«tlflClaI <220> <223> Aptaner to m dkine <400> 41
3ggggaaggaga agaggaagug cacagggguu ggugucgggu gcacaguaua
R <210> 42 <211> 52 <212> RNA <213> Artificial
A”*%QG# <223> Aptaner to nidkine <400> 42 gggagaggag
agaggaagug cacagggguu ggugucgggu gcacaguaua ag 52
Aptamer to midkine

23

gggagapggaa cgacgaggag Uagcogaaag gogecguc 38

{210>
Q211>
212>
213

<220>
<223>

<400>

24

38

RNA
Artificial

Aptamer to midkine
24

gegagaggaa cgacgageag UagocLUCEE goggcguc 38

<210>
211>
\AP.
2

<220>
2

400>

25

4

RNA
Artificial

Aptamer to midkine
25

EEEgagaggaa cgacgagaac agocgeaaag aaggcEgcty ¢ 7 41

<210
211>
212>
Q1P

<2207
<223

400>

26

41

RNA
Artificial

Aptamer to midkine
26

BEEagagEaa Cgacgagagu agocggaaag 2agECEEcEu G 41

210
211>
212>

213

<220>
223>

<400>

Artificial

Aptamer te midkine
27

gggagaggaa cgacgageggu agocEgasag aageEcgecegu ¢ 7 41

<210>
<2115
21
213

<220>
223>

<400>

28

3

RNA
Artificial

Aptamer to midkine
28
)]



<210> 43 <211> 52 <212> RNA <213> Artificial <220>

v <223> Aptaner to m dkine <400> 43 gggagaggag
oot aagaggagug cacagggguu ggugucgggu gcacaguaua ag 52 '
. <210> 44 <211> 47 <212> RNA <213> Artificial <220>

<223> Aptaner to m dkine <400> 44 gggagaggag
gecgaggaguorRCragRgacrgeecaacEc #CagQggg uuggugucgg gugcddc 47 <210> 45

<211> 45 <212> RNA <213> Artificial <220> <223>
<210> 29 Aptanmer to m dki ne <400> 45 gggagaggag aagaggaagu
%}g g"mgcacaggggu uggugucggg ugcac 45 <210> 46 <211> 49
13> artfRdidp RNA  <213> Artificial <220> <223> Aptaner to
@0 m dki ne <400> 46 (8) y S gggagaggag aagaggaagu

00 guuggugucg ggcgcguac 49 <210> 47 <211> 48
Q223> Aptgtr%gg(g&%ﬁ\g\g

<400> 29
gacgaggagu agecggaaag aaggeggegl ¢ 31

210> 30

211> M

<212> RNA

213> Artificial

220>
223> Aptamer to midkine

<400> 30
ggagaagage aagugugeac agggEuugely EUCEREUZca Lacagualaa gauagaggac 60

aggaaugagg a ' . T

210> 3

211> 67

<212> RNA

213> Artificial

220>
<223> Aptamer to midkine

<400> AN
gegagaggag aagaggaagyu gugcacaggg PUUEEUEUGE EEUZcAUaca guauaagaua 60

gaggaca 67

210> 32

211> 57

<212> RNA

213> Artificial

<220>
223> Aptamer to midkine

<400> 32
gggagaggag aagaggaagu gugcacagge BUUERUEUGE gBugcauaca guaudag 57

<210> 33

211> 61

<212> RNA

213> Artificial

220>
<223> Aptamer to midkine

<400> 33
ggagaagagg aagugugcac aggEgUUREU EUCEEEUZOa uacaguauaa gauagageac 60

a 61
210> 34
211> 46

-<212> RNA
<213> Artificial

(6




<2205

Q> Agmnto pisbise. Aptaner to m dki ne

<400> 3@agaggaagu gugoacaggg guugggucgg gugcauac 48
Egaggaagugupdasagddy uuzePelore sRiAvacag 24u@ae Arti fi ci al
<400> 50 gggaaggaaa gaggaagugc

<210
Q11

212> R

- L2

<220>
<223>

<400>

<213> Artificial

<220> <223> Aptaner to m dki ne

<400> 47 gggagaggag aagaggaagu gugcacaggg guggugucgg

gugcauac 48
Artificial

<210> 48 <211> 48
<220> <223> Aptaner to m dki ne

<212> RNA <213>
<400> 48

gggagaggag aagaggaagu gugcacaggg guugugucgg gugcauac

48 <210> 49 <211> 48

Apt amer to m dkine

Jhicagggguug gugucgggug cac 43
<220> <223> Aptaner to m dkine

55NA <213> Artificia

<212> RNA <213> Artificial
<400> 49 gggagaggag
<210> 50
4220> <223>

<210> 51 <211> 51 <212>

AR#A071 51 gggaaggaga gagggagugc acagggguug gugucgggug

cacaguauaa g 51 <210>
Aptamer to midkine

35

gggagaggag aagaggaagy EUZCacageg EuugsuUgucg ggugcauaca g 51

210>
211>
<12
<L2iP

<220>
<223

<400>

Artificial

Aptamer to midkine
36

EEgagaggag aagaggaagu geacaggZggu UgEUEUCEEE UEcacaguau aag 53

210>
Q>
Q12>
213>

220>
223>

<400>

EggagagEag aagaggadgc acagegeEuug gugUCEEggUE caguauaag

Q210>
211>
212
213>

<220>
223>

<400>

37

49

RNA
Artificial

Aptamer to midkine
37

38

57

RNA
Artificial

Aptamer to midkine
38

49

ZE2EUULUULY LuBLLILUBY gUEGacagge BUUBEUEUCE ggugcauaca guauaag 57

210>
211>
212
21

<2205
<223

<400>

gEgagaggag aagaggaags cacaggEEuu gguUgUCEgEU gocag

<210>
211>
212>
@13

<220,
<223

39

45

RNA
Artificial

Aptamer to midkine
39

Artificial

Aptamer to midkine

n



<211> 51 <212> RNA <213> Artificial <220> <223>
Aptaner to m dkine <400> 52 ggaaggagaa gaggaagugc
acagggguug gugucgggug cacaguauaa g 51 (9) a v <210>
53 <211> 51 <212> RNA <213> Artificial <220> <223>
Aptanmer to m dkine <400> 53 gggaaggaaa gaggaagugc

aog> 4€29999uUug gugucgggug cacaguauaa g 51 <210> 54 <211>

gggagaggaﬁéaga&ggggEug@ﬁgzﬁgﬂ%@cﬂ&&%ag' al  <220>,£223> Apt amer
to mdkine < > 54 gggagaggag aagaggaagu gcacaggggu
o> a¥ggugucggg ugcac 45 <210> 55 <211> 43 <212> RNA
i 5<213> Artificial <220> <223> Aptaner to m dkine

212> RMEA00> 55 gggagaggag gaggaagugc acagggguug gugucgggug
QIP Apdisigly <210> 56 <211> 43 <212> RNA  <213> Artifici al

<220>
<223> Aptamer to midkine

<400> 41
Epgaaggaga agaggaagug cacaggegul gEugUcEgEU geacaguaua ag 52

210> 42

<211> 52

<212> RNA

213> -Artificial

<220>
<223> Aptamer to midkine

<4007 42
gggagaggag agageaaglg cacagggguu EBUBUCEEZEU gcacaguaua ag 62

Q10> 43 __)
21 52 -
212> RNA

13> Artifisial

220>
223> Aptamer to midkine

400> 43
gggagaggag aagaggagug cacagggguu gEUEUCEZEU goacaguaua ag 52

210> 44
<1> 47
<21Z> RNA
213> Artificial

220>
223> Aptamer to midkine

400> 44 .
gEgagaggag aagaggaagy UgcacaggEg ULEEUBUCEZE Eugcaac 47

210> 45
Q1> 45
212> RNA
Q1Y Artificial

L2200
<223> Aptamer to midkine

<400> 45
gBgagaggag aagaggaagu goacaggEgu UggugLcEeg ugcac 45

210> 46
211> 49
<212> RNA
<213> Artificial

{2200
223> Aptamer to midkine

<400> 46
&



<220> <223> Aptaner to m dkine <400> 56 gggagaggag
aaggaagugc acagggguug gugucgggug cac 43 <210> 57

<211> 43 <212> RNA <213> Artificial <220> <223>
Aptaner to m dkine <400> 57 gggagaggag aagaaagugc
acagggguug gugucgggug cac 43 <210> 58 <211> 43 <212>

gegagaczasddbeczaa® 1 Breeoeds | ghugigak geoe@AB> <223> Aptddmer to mi dki ne

<210>
Q11>

212> RNKAtr

Q21

<2207
<223>

<400>

<400> 58 gggagaggag aagagggugc acagggguug gugucgggug
47cac 43 <210> 59 (10) <211> 29 <212> RNA <213>
tificial <220> <223> Aptaner to m dkine <400> 59
argglgdgcacag ggguuggugu cgggugcac 29 <210> 60 <211> 35
<212> RNA <213> Artificial <220> <223> Aptaner to
<400> 60 gggaaggagu goacaggggu uggugucggg
Apmegi%H%g <210> 61
47

gggagaggag aagaggaagu gugcacaggy guggugucgg gugeauac 48

<210>
211>
L
2135

220>
223>

<400>

43

48

RNA
Artificial

Aptamer to midkine
48

EBBAagaggae aagaggaagu gugcacageg guugugucgg gugcauac 48

210>

49

211> 48

212>
<213

220>
<223

<400>

RNA
Artificial

Aptamer to midkine
49

gEgagaggag aagaggaagu FUgcacagEs FUUEEEUCEE FUECauac 43

210>
<211
212>
213

<220>
<223>

<400>

50

43

RNA
Artificial

Aptamer to midkine
50

£EEaaggaaa gaggaagues acagggguug gugUCEZEEUE cac 43

<10
A
QD
213

<220>
<223>

<400>

51

51

RNA
Artificial

Aptamer to midkine
51

gggaagEaga gaggaagugc acaggegluE gUgUCEREUE cacaguauaa g 51

210>
Qi
AT
21D

<220>
223>

<400>

Artificial

Aptamer to midkine
52

Egaaggagaa gaggaagUec acageEguug gugucggsug cacaguauaa g 51

(9



<210>
<2112
212>
213>

<220>
<223

<400>

53
51

<211> 39 <212> RNA <213> Artificial <220> <223>
Aptaner to m dkine <400> 61 gggaaggagg aagugcacag
ggguuggugu cgggugcac 39 @ <210> 62 <211> 39 <212> RNA
<213> Artificial <220> <223> Aptaner to m dki ne

<400> 62 gggagaggag aagugcacag ggguuggugu cgggugcac 39
<210> 63 <211> 45 <212> RNA <213> Artificial <220>
<223> Aptaner to m dkine <400> 63 gggagaggag

RNMAagaggaagu gcacccgggu uggugucggg ugcac 45 <210> 64
Artefigip> 37 <212> RNA <213> Artificial <220> <223>

Apt anmer to midkine <400> 64 gggaaggagg aaggoacagg

higguugggine gggugcc 37 <210> 65 <211> 39 <212> RNA

b3

(11) <213> Artificial <220> <223> Aptanmer to m dkine

EEEaaggdaa gaggaagugc acagggeuug gugucgeggug cacaguauaa g 51

<210>

54

211> 45
RNA
Artificial

212>
23

<220>
223>

<400>

Aptamer to midkine

54

£{gagaggag aagaggaagu goacaggegy UgguUgUCESE Ugcac 45

Q10>
211>
21D
Q1P

220>
<223

<400>

Artificial

Aptamer to midkine

55

£EEagagEag gaggaaguEsc acagggEuug guglicggeug cac 43

<2107
Q11>
212>
213>

220>
<223>

<400>

56
43

RNA
Artificial

Aptamer to midkine

56

EEEaERggag aaggaaguEc acagggguug gugucgegug cac 43

210>
211>
NL
213>

<2205
223

400>

57
43

RNA
Artificiaf

Aptamer to midkine

57

£geagageag aagasagugc acagegguug gugUcEEgUg cac . 43

<2102
211>
Q212>
2P

<220>
<223>

<400>

58
43

RNA
Artificial

Aptamer to midkine

58

EZgagaggag Aagagequec acagggguug gUEUGEEEUE cac 43

210>

59

(10)



<400> 65 gggaaggagg aagugcaccc ggguuggugu cgggugcac 39
<210> 66 <211> 38 <212> RNA <213> Artificial <220>
<223> Aptaner to m dkine <400> 66 ggaaggagga
agugcacagg gguugguguc gggugcac 38 <210> 67 <211> 38
<212> RNA <213> Artificial <220> <223> Aptaner to
211> 297 dki ne <400> 67 ggaaggagga agugcacagg gguugguguc
a1z A ciayigroac 38 <210> 68 <211> 39 <212> RNA <213>
20 Artificial <220> <223> Aptaner to m dkine 33400;188
a aagugcaca uuggagu c ugcac <210>
A g ey 2 A (22135 Artificial <220 <2235
<400> 58Apt aner to m dki ne <400> 69 gggaaggag aagugcacag
ggg”gca“éééﬁﬂ%‘&lﬂg%?g'@@@gugcac 39 <210> 70 <211 <212> RNA

. <213> Artificial
210> 60
211> 35
<212> RNA
213> Artificial

<220>
<223> Aptamer to midkine

400> 60
gggaaggagu geacageseu uggugUcggEe ugcac - 35

-

-

<210> 61

211> 39

212> RNA

213> Artificial

<220>
<223> Aptamer to midkine

400> 61
gggaageage aagugcacag gEEUUEEUEU CEEEUECAC 39

210> 62

211> 39

<212> RNA

213> Artificial

220>
<223> Aptamer to midkine

<400> 62 _
BEgagaggag aagugoacag EEEULEBLEU CEEEUgcac 39

<210> 63
Q1> 45
{212> RNA
213> Artificial

Q20>
<223> Aptamer to midkine

400> 63
gggagagegag aagaggaagu goaccegggy UZgUgUCEES: Ugcac 45

210> 64
Qny 3
<212> RNA ,
Q13> Artificial

220>
<223> Aptamer to midkine

<400> 64
SEEQaggagy aaggcacagg SBUUEEUBUG EEgUgGG 37

210> 65
211> 39
<212> RNA

an




<220> <223> Aptaner to m dkine <400> 70 gggaaggagg
aagugcacag gggauggugu cgggugcac 39 <210> 71 <211> 77
<212> DNA <213> Artificial (12) 4 <220> <223> DNA
tenpl ate for producing aptanmer to m dki ne <220> <221>
mst feature <223>nis a, c, g or t <220> <221>
Q1 Arfifdeiaf eature <222> (20).. (59) <223>nis a, ¢, g, or
¢y ¢ <400> 71 tcctcattcc tgtcotctan nnnnnnnnnn
(223> AmBRNBOAIEKIRe NNnNNNnNnnnn nnnnnnnnnt 60 tcctcttctc
woos gLtetece 77 <210> 72 <211> 35 <212> DNA <213>
gggaaggag‘érataé@dagdc%Ezuugﬁ?gggiggtﬁga%3> primer for progycing aptamer
kine <400> 72 taatacgact cactataggg agaggagaag
105 @ggaa 35 <210> 73 <211> 19 <212> DNA <213>
Q211> 3$«t|f|0|al <220> <223> reverse prinmer for producing
gggz Miﬂﬁggpr to m dkine <400> 73 tcctcattcc tgtoctcta 19

<220>
223> Aptamer to midkine

<400> 66
ggaaggagga agugcacagg EEUUEEUELC ZEEUECAC 38

- .l-ﬁ\-

<210> 67

211> 38

212> RNA

213> Artificial

220>
<223> Aptamer to midkine

<400> &7 :
ggasggagea agugcacagg geuugeugUuc EggUgcac 38

210> 68

211> 39

212> RNA

<213 Artificial

<220
<223> Aptamer toc midkine

400> 68
ggBaaggagg aagugcacag ggeguugeagy cggeugcac 39

<210> 69
<211> 39
<212> RNA
<213> Artificial

<2205
<223> Aptamer to midkine

<400> 69
g8gaagLage aagugeacag gEgUagEUgU cgggugcac 39

Q10> 70

Q211> 39

<212> RNA

213> Artificial

220>
<223> Aptamer to midkine

<400> 70
£EgAaggagE aagugcacag ggEauggugy CEEEugcac 39

<1 N

Q> 77

<212> DNA

213> Artificial

a2




- -.‘ e

<220>
223>

<2205
Q217
223>

220>
<2215
Q212>
223>

<400>

<210> 74 <211> 33 <212> DNA <213> Artificial <220>
<223> DNA aptaner to thronbin (Thronbin-S) <400> 74
tggttggtgt ggttggtaaa aaaaaaaaaa aaa 33 <210> 75
<211> 17 <212> DNA <213> Artificial <220> <223> DNA
aptanmer to HHV (HV-S) <400> 75 gtggtgggtg ggtgggt 17
<210> 76 <211> 49 <212> RNA <213> Artificial <220>
DNA Sepmlate St BiPdlicinE SPiaeAKP Ak(M43) a k ' <400> 76
gggagaggag aagaggaagu gugcacaggg guuggugucg ggugcauac
mi é‘rc?featgt;léél)

nisa o gort

misc_feature
20}.. (69
nisa ¢ g ort

n

tecteattec tgtectctan nnnnnnnnnn rnnbnnhnnn ANRNNnnnnn hnnnnninnnt 60

tootottete ototoce 77

210>
21>
Q12>
Q213>

<220>
Q22

<400>

12

35

DNA
Artificial

primer for producing aptamer to midkine
12

taatacgact cactataggg agaggagaag aggaa 35

10>
211>
2
Q21

<2207
<223>

<400>

13

19

DNA
Artificial

reverse primer for producing aptamer to midkine
73

tocteattce tegtectota 19

<20
<2
212>
Q213

226>
{223>

<400>

Artificial

DNA aptamer to thrembin (Thrombin~S)
74

tggttegtet epgttggtaaa asaaanmazaa aaa 33

210>
211>
<2122
Q213>

<220>
223>

<400>

Artificial

DNA aptamer to HIV (HIV-S)
75

gtggtegety gotgeet 17

210>
Q211>
212>
AP

Q20>
223>

76

49

RNA
Artificial

Aptamer to midkine
13



400> 76
gggagaggag aagaggaagu gugcacaggs EUUgEUSLCE gEugcauac

(14)

49



