DESCRI PTI ON APTAMER FOR NGF AND USE THEREOF TECHNI CAL FI ELD [0001] 5The
present invention relates to an aptanmer for NG, a nethod of utilizing the
sanme, and the |ike. BACKGROUND ART [0002] Nerve growh factor (NGF) is the
first neurotrophin /o identified i "PEYFIPEHAXN is an inportant secretory

protein involved in the d g@MW%R Yigs 19f-pie pheral and central
neurons. It consists of 1 amno aci ds, has a nolecul ar weight of 13 kDa,

and has SagdhondalaFrIBLpositions in a nolecule. BDNF, NT-3 and NT-4/5 are
present in the famly 15 protein, which are structurally well conserved and
forma honddter by a noncoval ent bond. It has a sheet structure facing 3

di fferegt directhangreabdti $neonsidered dedea didreripzeshdn ol scpark. |t

al so has four |loop structures with | ow honol ogy anong families, and these
parts are medhsiddefedtidizdndethnesaprci #nEithe tlo ¥%ecept ors. [0003] As
NGF receptgr Si ki nase-type receptor TrkA with high affinity and
p75 with I%v@gﬁ#}pﬁﬁt bﬂgmi ch belongs to a tunor necrosis factor receptor
superfam Iy known. These 25 receptors act as a honodi mer or heterodi ner

and are deeply involved in the devel nt d i nt.enance _ of the nervous
system TrkA i sNgré”lenﬁlré’l"’ﬁasgaﬂ:%sﬁgﬁgfah%a&é@cejr%t%srt A4S OB osi ne
ki nase gt riugdrie sidx tihe 1iomtr agehl ykagn doamd A athene NGt disy hounrdint yrosi ne

phosphoryl ation occurs, the signal is 30 transmtted to the downstream and
pronot i on igfvadivieidedenttibgt HefeaABNSE vaRal SwaY Hitaeh it @t rife adelBnccur .

As famly r t.or f _Trk T ﬁé}%T - LK Byl ound to BDNF
and NT- 4/ §8%gcn J'I'rnie %iog-gboﬁ'% %%ﬁ - 3. C{#g%{u;%vn\g %\gﬂv%/grl-&lsi'ggﬁg gpeci ficity
as conpar etb texullradeA waridhits 035138l &Dapoand has BDNF, bdNIdS8 and Wbsd/5 doesi des

NGF. Wile p75 i a _single-pass._trans r receptor, .it_dges not . have a
tyrosi ne kjirhéséncﬁﬁr?é’ilﬁ'ontﬂg' C@Tb%l% i "sqa/(}’:aﬁﬁ ére’ﬁg!?,&, H %ﬁg g?ﬁﬁggsed
not only ifydierive Golils B ak$acklrBONyNREVE E6hsSrvddisnd emapt @ is known
to be involved in the pronotion 5 of d|¥ferent|at|on and survi val

mai nt enandergfdimer & I3 nesopseicas pendt edt (e ihFiEEToFtEPCAPEBt osi S

and cell mgratjon.,. ul : st stru aNnal yisi ave
suggestedn%t%a]t%da%nﬁé?%grﬁgl i ririér%egitcﬁgégfo ?k%a‘?&gé:gdand t%dp 5 at 2:1. An
NGF honodi ditie rsicreet iinesHiisngertto albet esodiaerfdur dfodhr kA raxcd upzs. wiob04]

NGF is produced by Schwann cell, .keratini,zed cell ronchi al epij thelial
cell, fibrihi é%iiﬂ}glﬁ%r?ﬁ’l%’&ytf@}“lﬂré@FOpﬁaathﬁﬁ%tP%E%’ S 5 |%W%ﬁeé to

kerat i nOCyd&s 1 dRQldt /73 Jusche ¢ekbkptbenal glonerular cell, skeletal nuscle
cell and the like. On the other hand, TrkA is known to be expressed in

nerve cel | {0&s3Mwel | as nonocyte, T |ynphocyte, B |ynphocyte and mast cell

non-nerve col | 8 250 odoeprore PERe iR PhESEREE PR I Y

rol e in thedgleraofiishisystesm g7 kdshbeen efdihitgdwhhah MDNSFomas tam action to

mai ntai n survival of choli ner% Cc neuron and i s consi dereg to
tumor necrosis factor receptor superfamily are Xnown. These

25 receptors act as a homodimer or heterodimer and are deeply
involved in the development and maintenance of the nervous
system. TrkA is a single-pass transmembrane receptor and has a
tyrosine kinase structure in the intracellular domain. When
NGF is bound, tyrosine phosphorylation occurs, the signal is

30 transmitted to the downstream, and promotion of
differentiation and survival maintenance of the cell occur.

As family receptors of TrkA, TrkB and TrkC are known.
TrkB is bound to BDNF and NT-4/5, and TrkC is bound to NT-3.
p75 shows lower ligand specificity as compared to TrkA and is

35 also bound to BDNF, NT-3 and NT-4/5 besides NGF. While p75 is
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be related in sone way to Al zheiner's disease. In addition, 25 since
intracerebral adm nistration of NG i nproves nenory disorders of old rats,

it is also expected as a therapeutic drug for senile denmentia. [0006] It
has been PofdJtRaP3REFTARSY GRS th 1HERGEsuds &RES30°EelP¥ ot her than
the nervous$yshemc;andei AY¥RLYEdk eidiehog sndef ense . and; £d Ssue, r epai r
process. For exanple, 1t is known that admnistration of NG to an ani nal
i ncr eases iisl espresssdl npér ardbi 1 tyerenhades butmadsor ésponseseofeT cel
and B cell, ..nduces. differentiatiqn of | hocyt e i,nduces growt h 35 of
st el | €1 RauchEif e eSEi s Varrele G BR RBLSTreh mhotre BRI Che
i ke. [GO0@f differenbEtisnrehat egrtOrd Nflaminoite afdthaceeasedas
expressi on Qf NGF has been observed in patients with inflanmmtory o

di seases &ffdi Afl &Rdat 6y tanthal 1ndetion Sfseafpt asdFusrer fehémat osus,

mul tiple $6l86esk8,. PERLI ASLSytAdhdtistall Btt%étchﬁrbaénﬂ%éié'}%avé"Sth”!a and
the like arée the exanples thereof. It "has been reported that the synovi al
fluid of pawigestedwthhtr ABuN&F ohdnediney thigidshdws Thikghet REGE Apd to

concentrati@n._,| ddi fi i.ncreased NGE expression_ip rheunat oi d.

STt o BTUar Pas. EhdThRObCaTRT MalETABrEs PARAS! e Baser RegEner
expressponfl Mr&at Bhdt p3snodel nouse have been reported. [0008] 15NGF is
deeply involved in pain. When NGF i s subcutaneously adm ni stered to human,
a deep pail?%¥deh as nuscul ar pain continues for several days, and

hyperal gesia_of e ;Enbecki00q Shy esObrdis NG Iinackauls puse) and Tr kA
knockout mouse |acks unnyelinated nerve and do not feel pain. 20 Wien NGF

i s intrapéricnehealll gratdhienisl ecetl at fibmyplapit,o Ta iympivoevitat,, hyper al gesi a
agai nst nqgxi Qus.heat and _nechanical stinmuli occurs.. NG- transgenic nouse
Shows hypeESrGREr S Run RebnEant b by T St TS SRR Grie TPRCBAd! L1 on,
it is kpownshat ckhe, TekAzgegeoérppd f efd 51 W dHe lcangemidsall e22ellnsengi tivity
to pain with anhidrosis (ClPA) has abnornmality, and pain sensation_

decr eases tiifer 1KEF gemethasOdboand t FrPodEojknown to Peof¥PRESEEHVED an
NGF i nhi bidgiyecaa10e usededs as!REAEPAL O AN AT B SYaBratye

noci ceptive pain, 30 inflanmmatory paih, neuropathi ¢ pain, carci ndmatous
pai n, fi breowyalegitacpadilnodhdrt hbahikerv cohbi natiimddatrher apy>ois NGF ant i body
and NSAIDE%%%Q4/073653§E a cong%nation iher%g of NGF aqﬁibody and opioid
anal gesi c G2FG86 12258755t Feat nént Y hkt o 161" B 'SUr g *da" pain using an
NGF antibadyoEW04/ 032870, 35 W05/ 000194), a treatnent nethod of pain of
bone cancer using ,an NGF anti body (WO05/111077), and a treatnent method of
pai n of osteoar thr itfi ¥edsi KHOUWR AT BOERY I \RDOBTYL 9883 nh&vie BeEROUS
reported. slangaumape (5fs 49831 1 o AL24hdes sk Aal Badicagahnst S NG,
shows effect in pain nodel experinent using an osteoarthritis ani mal nodel,
and i s cumedmitiajinusderigkilnbathtitimdérgithiteatdre g siencenoidabsente of
inhibitory acti,vity of NGE and NGF receptor_js unknown, there is.a report
relating £ RSLGEET RRASPRS: "BYnb8 b NGEhoh- DR EH® dodlnBre 10y o

[0010] 25 sincel AnteeedtepealSadAPplscait Do ©f NEWA aafRSsS rletorgdi canment s,
di agnosti c_agents, and test drugs have been drawi ng attention; sonme RNA

apt amers KW TaerSady BéEnrRrRSel ihi tal aks xRS GtS it fhed@Piesdicuse. In

Decenber 2004, 15 %Qﬁi?@rhghénEE%§t RNA apt amer drug, Macugen, was approved
as a therapeutic drug for age-related nmacul ar degeneration in the US. An

RNA apt amgr000éflers to an RNA that binds specifically to a target nolecul e

such as a protein, .and, can he prepare [ t he SELEX ( tematic

ol ut on of Li GandaSbpBRpOnBRE: Be S0V En T EHHARY® Fdl O (Paeaire and
referengesel is Jrneknthhe SEbEXcpPbhodsyateNaddainddndsd skeei cal ly to a
target nolecule is selected froman RNA pool with about 1014 different

nucl eot | d@°§¥qFefeEENSThanANALSBRECEEPRI UISRECFRES a FRRdSHEEB4Gentt bF about
40 resi duggo il Sahl ATKedabY o R LFBfG S eAYeNCEShinldY Sincreases blood

vessel permeability, enhances immune responses of T cell and B
cell, induces differentiation of lymphocytes, induces growth

35 of mast cells, induces release of various cytockines from mast
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25 RNA pool is allowed to be assenbled wth a target substance, and only
the RNA that has bound to the target substance is collected using a filter
and the like.. The RNA collected is anplified by RT-PCR, and this is used as
a tenpl at €3 eRE §BRt L£bBnd. By repeating this operation about 10 times,
an RNA 30 @@tngrl’fer that binds specifically to the target substance can be
acquired. [0011] Apt amer drugs, |ike antibody drugs, can target
extracel | ul ar f &6fofs. rlehed ef @r entleaneipny, seidedniciree s88 papeessand

ot her refer terials in the.public domain,.. . apt r drugs are judged
Lo pot ent (0 7 Fs (e page CaneP By ST o1+ S M poare Tome 8% .
aptaner s cfitseaselownhi ghel ahkadbng 40ieel anshdlighesyspeai i Tibys t han do
anti bodi es. Aptaners are unlikely to undergo i mune elimpation, and 5
adver se r &FottPGAStORRFacFEtF4PTR BFL &S bodiRROTISHdS - ad TARTLb6dy - dependent

cel | - medi ated Gyt 04 axi el,ky s £ ADCQ) s angl, coipl sientdensadent exhALOXLCI Ly
(CDC), are unlikely to dccur wwth the use of aptaners. Fromthe aspect of
del i very, tieneefapt anehas drecrabmpoty/el) thiatanhebegypovhasi Zenidebfvery of a

10 drug toq the object,site is, easier., Since t amer.s.are,produced by

cherm cal - STTRESTS “v & FBEUMRBALR] SR T DS, e e ek cEadPry. reduction of
cost byl aygRentaae iphoduct | £4H1S fOSsinIreasMeanelri keprebeibhood hal f-1ives
of aptamers are generally shorter than those of antibodi es; however, this
/5 proper tyr9UFadoiE: prEETaBY AnTtagebusat i Ay IFicaeddeciity MetheS8188ct s | ead

to the congldisionehbiRal ﬁ&@ne%é@g@swgﬁ saire; Aol eCUl € roxd1ahgeledn 3Rt amer

drugs potentially surpass an ody ugs. Docunent List] [ patent
docunent s]bez@| @@pRrtegat ent docunment 1: W91/19813 patent docunent 2:
V‘094/08050[03)§t§nt docunent 3: W95/07364 [non-patent docunent] 25 [0013]
non- pat ent Cdment 1: Bi nkl ey J et al., (1995) Nucleic Acids Res, 23,

3198- 3205 [ Sumacy @k Heeplpventbdndd Probbeivs. t ohlke SgFved by the Invention
30 [0014] The present invention is directed to providing an aptaner
for NGF arftfbPSUrerRodset acpinzehgrefet S dnEranndt t4ReN iReen such” as

muscular pain continues for several days, and hyperalgesia of
the injection site occurs. NGF knockout mouse and TrkA
knockout mouse lacks unmyelinated nerve and do not feel pain.

20 When NGF is intraperitoneally administered at 1 mg/kg to a
mature rat, hyperalgesia against noxious heat and mechanical
stimuli occurs. NGF transgenic mouse shows hyperalgesia
unaccompanied by inflammatory conditions. In additicn, it is
known that the TrkA gene of patients with ccngenital

25 insensitivity to pain with anhidrosis (CIPA) has abnermality,
and pain sensation decreases when NGF gene has abnormality.
[0009]

From the above, an NGF inhibitor can be used as a
therapeutic drug for pain such as nociceptive pain,

30 inflammatcry pain, neuropathic pain, carcinomatcous pain,
fibromyalgia pain and the like. A combination therapy of NGF
antibody and NSAID (WO04/073653), a combination therapy of NGF
antibody and opioid analgesic (WO04/086122), a treatment
method of postsurgical pain using an NGF antibody (W0O04/032870,

35 WOC5/000124), a treatment method of pain of bone cancer using
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Means of Sol ving the Problens [0015] 35The present inventors investigated
diligently to solve the problem described above and succeeded in preparing

an aptamer of good quality for NG, which resulted in the conpletion of the
present i medGorntibods] (BAROEHI Gigl)y, atk Ppriesenmentyestiod pftopeédes the

fol | ow ng: A bj kAR t khdi of NGF
and a\r,1vI N%Pfr [é)(%]ggf)gg?mrﬁﬁg[é??i% %rg'ﬁ\an%?arﬁhq;%&%idn(dlwszblalﬁgll&l?ﬁggrlldh?% ibits a
neurite | weam gepwtrhedctivity of NG, [3] The aptanmer according to [2],
having a 50% i nhi bitory concen jon (I of. not nore . than 100 nM [4]
The ant amer accOPGFRGTED (8- Ihbat hE G SO0 Hnis Gor FoEoREaT: PAELBAC(1 CbO)
of not pongi,hamel@ BMeeld [R] pdhe APISNRILS _1erec§itnglsti%1qa@>a one of [1] to
[4], wherein at |east one nucleotide is nodified, 6] The apt aner

accor di ng astepaytonetos pnrjmed pafel compt i'sd My etedeshowinpyal
HGAANNNANCY. . Q . NO ﬂQEYEi i u b LS. A.

nucl eot i d?%‘)%?l'ud#ﬁ}g tl%@?%rea epyog:l nlél‘ljD ;%rlfg%ym?gl ggﬁ?é%ggg\ﬁggg?l?}é%§t0%ne
nucl eot i dei@¥f amle NgForeneptoongd sekuence tlserodisf izedepdrt] rélatapganer
according to any one o 1]  tqQ [4],._conprising a seqguence shown by
UGAAANNAN@@%E% w@%&;ﬁw&m&&f@mg@%% CUIGEE Sr - AGAANNAAACY
(SEQ I DyNQpchQ9), wherein N is 25 any nucleotide, Y is a pyrimdine

nucl eotide and at |east one nucleotide of the aforementioned sequence is
nmodi fied; [8] Emergpeatereatéoradbhilcatbens dife BYR [aftamers4fce conprising a

T11) - CARCRARAEY (e T ORGS C1T 2708 LAY B0 CoL0 DRe" 103)
wher ei n Y drsavd npy mittrediciennuebreot RUR apitzadrd daste aleaady eéetindénof t he

af orenmenti qned sequence i s nodifi ed; 9] The aptamer. according to any
one of [5]0%96’1[%]6{ Wgﬁe?ﬁagﬁeoﬁyﬂﬁlo&ﬁc%}%ﬁ.ﬂpsusaﬁ' t H8 DECRBREE 8ﬁ0$f a

ribose ;0f 3% KRINGCH ¥erRYr kRhdhpeaitie] @0k das Al d her S iovdidf her gnt
and unrepl aced or replaced by an atomor group selected fromthe group
consi sti nghefrapemfdcogansatom agefraseie@ maom ahdesanaadiprgiouphe] 10]

The apt a{’rq{sh_ac rgkﬂgﬁggalg&? Iogge%g Aot BBl el 6igd. ég%@?f?% {nggy!:o

groups a e 2Z2r-position of a ribose of respective puriné nucléo eS are
the same @ tdifdetr entleandeusnepl ased proteph acatd byarameatpmapeiregr Qpng
sel ected fromthe graqup consisting. of, a hg atom and

) rogen atqom _a fluorine
a met hoxy Groms- {F’Yffeﬂ“ﬁ@lﬁpgﬁgé\‘té‘a%o gi%bgat”ﬁf??[ %X Fegpsndiidd any one

of the JjuglgatdiR380uerses (Bhtehb) rabdrégdedel awzy(a) 1antapt @EE%X

conprising a nucl eotide sequence selected fromanong SEQ I D NGs: 1-9, 12,

24-55 and ISTIgQ,(wte RYAN theicbingaysbeci hiypehey ;td 5 (WHrget aptleawmwrie is
SO S| 1 UL AORUETER oL £ oL O TN QLD M gy 12
nucl eot i des:catemdeel ared, Rl et eaktunsardertl s addetidoandequence of
zbout 40 residues, which is flanked by primer sequences. This
25 RNA pool is allowed to be assembied with a target substance,
andronly the RNA that has bound to the target substance is
collected using a filter and the like. The RNA collected is
amplified by RT-PCR, and this is used as a template for the
next round. By repeating this operation about 10 times, an RNA
30 aptamer that binds specifically to the target substance can be
acquired.
[0011]
Aptamer drugs, like antibody drugs, can target

extraceliular factors. With reference to many scientific

35 papers and other reference materials in the public domain,
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(c) a nucl eotide sequence having an identity of 70% or nore to 20 a

nucl eoti de sequence selected fromanong SEQ ID NGs: 1-9, 12, 24-55 and
57-90 (wherein uracil may be thymne); [12] The aptamer according to [11],
wher ei n atepteastr dmegef atbe)nde¢@otd dest drds ddden svgtiabiscednt ipe8y @dhegs

apt amer accordl ing_to 2], ere| n the hydr oxy _gr 2 e 2'-position
of respectll vE pyr| |[:%e nuc acljnéjs ar e¥) @égn%%ggﬁdl}??‘ér%%?hand

unr epl acediedingplraged bydam@lﬁ@m Spedl Doy seisectied shrapotiiesgr oup
consi stin rrg*rPOf a hydrogen_atom a fluorine atom and a .met hoxy group, [ 14]
The apta ta"’E@élsdPh"S PBLEERTY Wherifrdh el B8} Griadhd o030 &Rt he

2' - posi &l %\'&iv%frsr e%@%%h?ﬂﬁs%ﬁé?&cf‘é‘ﬁ@@ié des A8 Jdf 33 ueh disf ferent and

unrepl ace repl aced by an atom or a group sel ected from t he group
consi sti ngir@flba)dlyydepgedeaton@la"mdadmwré catmm:am&mxy gnaup;

[15] A co ri,sin eof 5 anda
Funct  onalbumereheenebBiatle APLaIRE &0e SRS, Fuet thiapely, KhobeBiR
functi onalwisttbshanceel sfappdbhknsly Eﬁdﬁsttalraca,spacltabel tagisebgl aptece an
enzynme, a drug delivery vehicle or _a drug [17] A nedj canent conprising

the apt anePteegsy ae2BPUF1} /18 ‘P§4Tn%¥b‘%%é Jébrﬁﬂzé'x seliveryorf] 86]; [ 18]
An anti, op]‘;%iz.’[‘ ffsi&%ntthﬁggfjbéh the; apLapL, of ANY088tahell] 2t Hé&m@é%t he

conpl ex o An anti-in 'Iarmatory agent conprising t
apt aner ofbyamhegrieadf sﬁ/mpheel[314‘]famom®en@d)rﬁ)1®<cmns[ I5n oe k6k; /o [20] A

di agnost i c, nt co rising he aptaner of an ne_ of 1. 14] or the
conpl ex of a[s%é.] ’ormf:1 gi:;Lon ]Cﬁsg %%ei?lf)?e N?ﬂty?]ge tperccﬁl‘{cjtloélo rising the
apt aner ofpcyirare offefddhibe] e Gflddie reampllaxesf offlaptamnekdbhre [22] A

solid phase carrier for NG- purifijcation, conprising is the aptaner of any
one of [l]getf@I[aM]Y SROrRETcERPRekBPe [ ab]anfihadies ! ENe R Tethdd of

det ecti ggug: r| g [cLlr <t O or
t he congl (gjfe %bfﬁ%gi{ﬁb@ a&@gn?&; ma% h%ij %#%pS{!? 1i/&fxrilgcgl é: E%rér%)?l si ng

usi ng the mtamrdreaﬁot@f thryconelofipi] that [d¥n orharhémorqﬂm mofl efcl8k or
[16]; [25] met ho reat| vent i a_di sease onpa

baih or (S AARGCLS EEhBRES: R ShnPRr ST bt MY LHE SR B ERE -of

[1] to [ l4]pcaturtdae m@ml]ex of [15] or [16] to a subj ect in need thereof; 25
[ 26] Use of the aptaner of any one of [1] to [14] or the conpl ex of [15] or
[16] for aREECaOFIESESthe treat nent or prophyl axis of a di sease
acconpapyi @pain or inflammation; [27] Use of the aptaner of any one of
[1] to [14] or ‘the conplex of [15] or [16) for use as a nedi canent for the
30 treat ngrttegrt ploopimghaxils §09a/dP8&3ase acconpanying a pain or

i nfl anmati_o Use of, t of any one of [1] to [14] or the

conpl ex off a[qug]LI (Sj%]c[uf‘@tf 6¢ ﬁg’é’gzggg‘?ﬁem canent for the treatment or

prophyl axigat@inta ddcsarse accaopanygiyngsa pain or 35 inflammtion; [29] Use

of the aptamer of any one of gl] to [14] or the conplex of [15] or [16] for

t he produc&ﬁ%ﬁﬂte@tnﬁdﬁc@ﬁiﬁ‘éﬁt for the treatment or prophylaxis of a

di sease, nying a pain or inflanmmtion. Effect of the Invention [0017]
Er ang

The apt ame the conplex of the present invention can be useful as
medi canentrsyn-diaagmas docuagent § :oBingadggnisetorl di s€h%es) shohl aisc faiins

i nf | anmat Ql{élsfdlz%ea%ew% %Ztotge i ke. The
{Summary Of The Invention]
Problems to be Solved by the Invention
30 (00143
The present invention is directed to providing an aptamer
for NGF and a method of utilizing the same, and the like.
Means of Solving the Problems
[0015]

35 The present inventors investigated diligently to solve
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/o aptanmer and the conplex of the present invention can al so be useful for
the purification and concentration of NG, as well as detection and
guantification of NG-. Brief Description of the Drawings [0018] 15Fig. 1
shows the tﬁa@m&y:mstieacmbedo&bramm s;imedf-;ﬂ SEQPFBPNOLing predi ct ed by
t he MFOLD V\/ner a 0s I r shows a
consensus Gl cﬂ%eenfcé’f goo quﬁl Pzﬁé g&v\}fghl’t He lscehcorn g]rlé%s gbct%bge of apt amer
shown by SE@JIRtNGn 2fpredi gﬁ:eseﬂw ihesMH@D program 20Fig. 3 shows the
secondary structure of aptaner shown by SEQ ID NO 3 predicted by the MFOLD
program wHEn t he part enclosed in a black circle shows a consensus

sequence. Addo%di 4g3POWBHL he SECONARLYa Bt AL LR i@l sARBAMET  shown Dby
SEQ ID NO 4 pre |gt eé 5 l;‘t'he N%D prograne1 V\Jhere}jlin tlheaspart 25 encl osed
in a bl ackalilelimgshows a consensus sequence. Fig. 5 shows the

d f
o ogr am ”ubidh 61 SERE54, £ BhcPbRtn T SCbI Tk WP PA T LR S S

sequence. drid. arﬁmow@cte@eogecondary structure of aptamer shown by 30 SEQ
ID NO 6 predl cted by the MFOLD p ram_wherejin the part enclosed in a
bl ack circl% %@?t§“@6n§§ﬁ§u§l§@ﬁu ACHCE and inlgitsy SRGHE e secondary

structure &Itgazg,&rﬁer by ¢ LD NO 7 predicted by the MFOLD program
wher ei ﬁl t he part en ose\gﬂﬂly ack circle shows a consensus sequence.

35Fig. 8 shb]msfhm@pﬁea@mdawomwgtuqoe of, dpraineg sHIVN dnpi8EQIYD NO. 8
predi cted b Cl_D I Fig he secondary structure
of apt aner® o HI%gIQI?) 05 B?Edﬁngf%dt]%‘v‘t#@ I\l/—l‘gilD program wherein
the part emlcz&edapta@e@ aekogtii ahecshoms, aha:@ns@rwﬁso%aqummezo@:ig 10a

shows the secondary structure of aptanmer shown [g SEQ ID NO 12 predicted
by the NFG.@ﬁﬂfﬁg‘raatrﬁon (IC50) Fpg. n%bmgﬁ%\/\gh%%e e‘@‘émdary structure of

hayn d by, .
apt amer, ;S %EQQﬂ@ﬂthcegdﬁﬁgrt%;g§¥ ¥né s égqramhé%éa kL is a

sensorgram ShOWI ng that the apta | o shown D NO 6 binds to
human NGF,ledwsr eine mhe@taldeRNA podtaiadng a random sequence WI t h 40

nucl eoti de in as a a Apt or_40N as and
human NG ;@ ;ﬁqea Wr taﬁ ﬁ’g&Egr éﬁeﬁ?yv\%%ep%rf 64 erf(f'dﬁl
manuf act uredsdyLdBlAC MR wnl B BGALRNNANaY di 8RO NYD sﬂmw rrg6 t,hafthdmrapi aner
(Apt) shown by SEQ ID NO 6 inhibits the binding of human NGF and human

TrkA recept®f DMiH&Eilfe40R iie anRRACEEAESI ﬁ%ﬁbﬂ%llﬁ%n%onﬁf §e%]Lﬁ3nce w. th 40
nUC|eOE%d§%¥; &Eﬁe'ﬁﬂ%ﬁ@%ﬂide'ggﬂ a® Tbé%HrQann3€¥e5¥§hé¥E

anal yt e, one as a negative contro and a m xture of NGF and 40N,
t he neasuraierdmars gred ceRenoy BBAmodeZ@GG,manuf actured by Bl Acore.

Fig. 13 is show at the aptaner sho y
i nhibits th@ g{ arﬁ% @r?%ﬁ’r%éﬁgaﬁa fi P?aﬁn%?é@%ie&%wmﬁh cf'oéi%rlﬁ)wq s an
RNA cont ai 91 g¥gmeerd@n domwid bsegeansanmith 48equehentdt des?) }Jsmamm@s a
ligand, a mxture of NGF and Apt as an anal %@ §BNGF al one as negatl ve

a

control, ahtFEQ TR NUr e ) Ro-2EAGNFHRACE héS r 8@ent Ofhs ‘Hé?lf%lr sy
B'ACOf?%PQ§h§“HﬁEf%H&¥&%% qyl%'%?%&%lmldlne nucleotide and at least one

nucleotide of the aforementioned sequence is modified;

[8] The aptamer according to any one of {i] to [4], comprising

a sequence shown by UGAARARAAACY (SEQ ID NO: 110), UGAAAGAARCY

(SEQ ID NO: 111), CGAACARAACY {SEQ ID NO: 112) or CGARAAGABRACY
30 (SEQ ID NO: 113), wherein Y is a pyrimidine nucleotide and at

least one nucleotide of the aforementicned sequence is

modified;

[8] The aptamer according to any one of [53] to {8], wherein

the hydroxyl groups at the 2'-position of a ribose of

35 respective pyrimidine nucleotides are the same or different

&



Fig. 14 shows the secondary structure of aptaner shown by 30 SEQ ID NO 31
predi cted by the MFOLD program wherein the part enclosed in a black circle
shows a consensus seguence. Fig. 15 shows the secondary structure of
apt aner showh Wy eSE@CED RO, r8plpredi kY et B AtheVEADPp ESGREFEIWAEPBI n t he

part encl d j I Lrelees sensys rioption
of Enbodi Orr%% g]%‘%o%fg’]%ﬁsgahg ?Eegg}\r{g%%?\ é)rlpnvent’i oﬁ%&%&?ggsggﬁhggﬁgn%r
havi ng a bigtdioxy aotoupi;ty to NG-. The aptaner of the present invention

binds to nd can inhibit the activity of N i nhi-biting the

bi ndt ng_of | 1Ge T SRGETREc BFCOFI 80501 =13 S )67 aptanst 1Pdr erEers g
nucl ei ¢ ;acik M)EGHA Bavupd arbindi ng-gddinidy dOra aipel el ar target
mol ecul e. The aptanmer can inhibit the activity of a particular target

mol ecul e BSEIREBiiG myrioet hecpaptides arre ditpetsafs cduldd fiprenapeater of
the prese i i , 1.1 | ei ci.d.or a
Xt Or o ¢ NG ST LG CAr e Rar oR Pher zeom ot IBn o sanet Eefc ke,

| i near or grtowgulcamsfieting 0G24] hi8NGEFen satacknoewnt Ineurioter glvion anand 1s an
i nportant secretory protein involved in the devel opnent and survival of
peri pher al &P e P neurons. NGF is an abbreviation of Nerve G ow h

Factor.; l niihe mfee%%taﬂe&vg%bgaing@op{am Cobib} Vs IRANSA dhed WEe tNeF. The
am no aci d sequences of 20 human 13-NGF are those shown by Accession
Nunber s NROOR4971de0 BEIRENAAS26E51, (A 26440 anekGAB75625, which may al so

b a o ST TR PR 04, BB it g

but also a dinmer or miltine e aptaner-o e present invention
bi nds to NGEorigh SEQMysiNalsagilcdl, baff24-55oaneéxa@mde, (WondimmrAcideaay
Exampl e 1). Ttgg apt aner of the present invention binds to NG at an

i nt ensi ty et 3?‘&6193 ‘by the following test. For the measurement,

Bl Acor e2000; ymapufaatan-ed RyoBiAGahea3RutScdttie Addi @ BYe lick-tiddMidh zed
on a sensorchip. The anmount to be immobilized is set to 1000RU. A
physi ol ogi &ednd FHRI L &isdi Aimdy 023MAREP #1838 Bl Toh Wherslumasiid FRYi s

used to pr sol ut | (0.5.4 iS i i)
i njected akﬁéé%{}ﬁgmg:er%di r‘f’glec%%qﬂeg t%(I): %geg% a%hg?égggé%g%e%%%ﬁﬂeﬁ%g RNA
cont ai ni ngial gtantommusciteat iode agegdenaed consi sting of 40 nucl eoti des as a

t] trol, when NGF significantly st |y binds_to th t
Compar ed { - o TG SRUACEREEPPAIERS| 80 evaFAEt B8 $5 FEV @ bIIRIRbIHA  y

to NGF. ;5 4 00Z3leotide sHRARLARRN cBEelinerBhesRBhy | SNE@ND Qind Nhity t 2t he
activity of NG by binding to NG- and inhibiting the binding of NGF ‘and NGF
recept or. 24ryherpt sl spésirkicaviranilt hey " Pahthymbes) activity agai nst

NGF" neans[fﬁhifﬂgtgﬁégﬂ@fﬂgééJféing to [11}, wherein at least one of
the nucleotides has been modified;
[13] The aptamer according to [12], wherein the hydroxy groups
25 at the 2'-position of respective pyrimidine nucleotides are
the same or different and unreplaced or replaced by an atom or
a group selected from the group consisting of a hydrogen atom,
a fluorine atom and a methoxy group;
[14} The aptamer according to [12}, wherein the hydroxy groups
30 at the 2'-peosition of respective purine nucleotides are the
same or different and unreplaced or replaced by an atom or a
group selected from the group consisting of a hydrogen atom, a
fluorine atom and a methoxy group;
[15] A complex comprising the aptamer of any one of [1] to

35 [14] and a functional substance;
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/o on any activity NG- has. For exanple, it neans an activity to inhibit
NG- from binding to NG- receptor. In addition, exanples of other
"inhibitory activity agai nst NG-" include inhibition of signal transduction
in the dowristr #am obmiNGExr eceptaing Ras- WKH,mwhﬁﬁeipathﬂaﬁpnpt3onﬁhase 15

th hi, bi t f d f, _TRRV th
F?ke,waﬂh.sb{%s'gﬁb RotPurTy b BpY cCaT O BT A AR NET RPSSRIB(nEr |

cyt oki ne reg d of BemynNBst i 66k sveh Lol ansk tsheidigee, which result fromthe
bi ndi ng of N to NG receptor. Furthernore, differentiation gf nirve cel
i nduced byl INGFA PecifereRsecorrsis Y atle mithaned Gt gRowPRcaRd BléobCvessel

perneablllﬁy %Eh%ﬂ%eﬁgﬂ%18§ bf“?fﬁ 1 T ESPOIGE of T cells and B cells,
|

dlfferentlatlon of tes bition of grow h and the like of
various cellsg @mchnas pash esgehs, cemgtiﬁxﬂquﬂhﬁnapuamdﬁsOfcaﬁ@epn@ebﬁs and

the Iike, i f,.25 p raI n |i ke can be nentioned.
Preferablel-r}ﬁ qﬁérﬁrangvF?éB %él%gttﬁiﬁ Eﬁﬂthe apt aner of the
present i rmeﬂt |P91n aha@s - |l$1f@ﬁmﬁ§tb3f%t &gél@tlcﬂfm;bﬁitsntﬂ@e thiendiptgmefr NEFahg NGF

receptor, an act|V|t% to inhibit neurite ou&%romﬁh act|V|ty i nduced by
NGF. 30 [Gomef [1] toy £heOpr BERNEOBPRRY P attBh,O%t He ®INGF recept or

reans a, Ceé Sy fﬁ%%ﬁ)@) %ég Qg%ﬂt"‘@bﬁ{? Jf\g h Q1S afiSirddie JYGRRecsRt BF, TrkA

and p7 are nomm cept or red to in the present invention
may be a plrlot eian mddtmrnmhg acnplerabfai b @5 BGld sequence or a variant

t her eof . t he "var e means a_protei t|d rein
sever al :E%@ dciPFOLSt Qﬁ gﬁan é@F lg%QU%nggiﬁlRQW§kl' %ﬁl %hggg Ypeen
repl aced aineé qrarfijakcaniiag aei dhsegueptextber prs) i [cle has a bi ndi ng

activity to NG- and i nhi bits the binding of NG and 5 NGF receptar. [0025]
The apt arreﬁ?df Ps rﬁé’lﬂ-tde%lﬁtsel AREREPENLBF NESF t U NEE GHd hhi B 14&%bi ndi ng

OF N And MR Jearn! U Jjethe [ﬂ?tt%h?mpt@fm{{hé Ml e [alsnding of

NGF to tor can be-io eva?uated the follow ng test.
t he neasumenemﬁﬂ,BlAcoreZOOO manuf act ured by Bl Acore |s used Cn a ONB

sensor chi nnD I usi on ei n_of NGF re and
Trk A-FCIFE%% I I ki %t@ﬁ%ffkéPgBQQEFLC?EQE%% tﬁ? %? gﬁlto be
i nobi | i zegk |a%1}15)njelQQRL§1}N@5 (641 BW taedc@:ﬁpaeiadsrfrti(ﬂ 3% 4Me1are mi xed

in a physiol ogical buffer (solution A. see Exanple 1), and the m xture is
prepared fo#d BR mathorhicf ﬁW%Péﬁén€2§GFPL§°$Er%%}%%t%§Fn%uﬁpqfﬂ?qﬁmﬁﬁ ng of

Noes Crin wherh dler QANCTLela N8R Lhe bBRbRLKOBY BEH] Yo vided: 1o N

| ess t han tamer i's eva uated to In it the blndlng of NGF to
NG recept p25] 'Bhena’uﬂucblctfortyea:d:tmgl by p¥evestinfcal disekse tdaradmeasividiang

t of NGF f f t d_NGF. tor.as 0 hi .ndi
Amount by 7 et (Oh BT TR Y o o8BF 6o A 88n10bs rered THe TG

amount neags eldieati1g peak 1tgp cef t88 EBRpSERSeF gl 8l ofr Bl AEorie (d?U
val ue immedi ately after conpletion of NG injection). [0026] In
one enbodlﬁeﬁﬂecﬁrﬂﬁeﬂﬁﬁﬁnﬁhQﬁGQﬁﬁe present invention can inhibit both the

bi ndi ng, of it |on canéggﬁ%% OqfaygFoﬁg ard (R75¢ol 9927l oA he, apt amer  of

t he presen inhibitory act|V|ty agal nst NG- derived
from any n@mmmlsx Suchi51 awmaniidl]s fioaclkudedpcemanhesite. ghe'hUﬂﬁMWﬁﬁDnMEy)

éggggtfc( pgbph§§2§§gm§% rfﬁléggleg%kE%ﬁpghgkhga” pgggpggllnff%%ﬁmkldn;
[27] Use of the aptamer of any one of {1] to [14] or the
complex of [15] or [16] for use as a medicament for the
30 treatment or prophylaxis of a disease accompanying a pain or
inflammation;
[28] Use of the aptamer of any one of [1] to [14] or the
complex of [15] or [16] for use as a medicament for the

treatment or prophylaxis of a disease accompanying a pain or

35 inflammation;



animal s and working animals (e.g., dog, cat, horse, bovine, goat, sheep,
swi ne). [0028] The aptaner of the present invention is not
particularly 5 limted as long as it binds to any portion of NG- and can
i nhi bit thedi ndieng fof-hNGEpaade NGFE r agepeoe .of 0029]te [14]1 okntbre

pr ef er abl e _enhodi t he_a of . the present invention.contains a
sequence ﬁdﬁ%%ﬁh@ﬂcﬁ?&%?ﬁ%p$%§ﬂ%€)OWef$5 rr{lelr%licémgW Tof

nucl eot i deshdH dreatmug! 60t bdepBythuds ngf G @kabd Scranpanpidigne pain

nucl eotide, binds to NG, and inhibits the binding of NGF and NG receptor.
The nucl edt] déidégmendenshown by SEQ ID NO 106 is included in the aptaner
t hat bind G i Bhi.hi he binding of NG- and NGF /5 receptor,

whi ch ig 0 f%%d#e yr%%tehgggghté\%v?%enti oned SELEX nethod. At |east one

nucl eoti del @fltlhe af orenenti oned sequence is preferably nodified. [0030] In
one preferable odi nent, th tamer of th resent 20 i,nventi.on contains
a consensus seqmcélp§ﬁ5\?ﬁ B?Smm(é&%%s - VEEAARRAKAEY
(SEQ I D N@e LB ar ACANNAAMEKL £ SEQ hEh N 1 d 0Qemherel rdidentanyor

nucl eotide, and Y is a pyrimdine nucleotide, binds to NG, and inhibits

t he bi ndi rid e NG safd REFPrébeptBflanmfatatic| €bi¢aRe sBhidited WWrownThy SEQ
25 1D N PO d 109 argdngl uded Jin.f he

apt amawgth t abr?e%gr}dgtﬁg:cé% l?%hl‘)gﬁ;{s}ét e (landi:hg %f lNGF and NGQ receptor,
whi ch is obtaiuleddyy tiee phelidweaenbhoapd cSELEXE nat hod . oAINGBasts ord 1

nucl eoti de_ of , t hese sequences is _preferabl ified. 30 [0031] In
one preferaal%l%Eteer%dtﬁ“rrgiﬁ’td, qﬂlﬁgtéﬂ;gﬁ roBf° hlggg'r esent invention contains a

consensus WWWOM@XD@§EQ I D NO 110), UGAAAGAAACY ( SEQ
| D NO. 111?, CGAA CY (SEQ ID NO 112) or CGAAAGAAACY (SEQ ID NO 113)

wherein Y a pyrimdine nucleotide, binds to NG5, and inhibits the

bi ndi ng,.of NGF and, N ptar. eotl éggl@pcgﬁtémm S | D
NO 11 ,5 SEQ ID NG~ ﬁﬁh%%EQtt?B ﬁ%ggil%ggng{%%%tl D NO 113 are i nclnuggd in
t he apt aneSEQ hed Nii:nds ptredNGEeantyi fhebMESLDhpr by nainngviod r NGF Ered INGE

tor, which is 5 obtained hy th I ti d_SELEX nethod. At | t
one. nucl eGP b “OaeGES e SBr8Per abry “ToDH | BEE- 110032) “In

addi tion, the aptayer? ahdwe theeserbnbiaYeNkt eicEane bef agp Bdiarmadiatn i nds
to NG and inhibits a neurite outgrowmh /o activity of NG-. Wether or not

t he apt ane$EQ nHy BiG:s 4 mrasd@tiede boutroWERLRCPEO8E9™of NGF can be eval uated

by the fest descyd bed, i e 033] i i e
apt amar‘;oconcent ?H;ﬁj'o% ﬁh@ﬁr{?}g g%g%?x&%??glcggg‘w%% gﬁt%é%ﬁa%% tti}hof
50% can al 3o hED d&d erdnipnediilyt epe tfyorsmenFORE pestramscwhbreein ntiExgrmppite 8

wth differe apt anmer ncentrations, The 1050 of the aptaner of the
present in%#?%egéilsnparg? IGH57IE FHPY St RafCT8BANE ﬁ%&ée?ﬁ%ferabl y not

nmore than 10 nMg29, [f03Hys the seHR@d:eRotRrabttibe aptapesnef diwPngsent
invention is not limted, and can usually be about 10 to about 200

nucl eot i deSEQ abl ¥an beradictedamy dhendEOkBr BrPAEATALBREIADD MRIRALS des,
pref er ab) Yoo o Ik & haa%laabcqytciQ%l%U%'h%%'yqe%ong%sugrsésﬁ%@éef. 25 not more

t han about nuc i des, nost preferably not nore than about 45 _
nucl eot i des. Whelid heb tsiiads nimberecaihdanyl edtridésresosnaptaner cﬁwﬁrmaﬂ:y

synt hesi s and mass-productijon wll easjer, and there is a or

advant age ?%Qt@n’%ogfgc%%etcilqtte\g ?yall%gﬁ W@E&h?rf’ﬁﬁf‘mch‘éﬁ?&ﬂn%f?%‘ii on
i s easier, 301 8iadiihty vihdiheibedy ishhisgReonadstioxkeqti¥ynts. | over.

[ 0035] Each nucl eotide contained in the aptaner of the present

invention is theFsamsb gthal ¥ fidremecondlagan sheugtngel est RREABORPFRGT MR
hydroxyLo gél@(ﬂplﬁtN(SheG %reoﬁsééé&%)pfthrei %%%D( %rggram, wherein the part
enclosed in a black circle shows a consensus seguence.
Fig. 7 shows the secondary structure of aptamer shown by
SEQ ID NO: 7 predicted by the MFOLD program, wherein the part
enclosed in a black cirele shows a consensus sequence.,

35 Fig. 8 shows the secondary structure of aptamer shown by
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35 ribose of pyrimdine nucleotide, ribose of purine nucleotide) (i.e., an
unrepl aced nucl eotide) or a nucl eotide replaced by any atomor group at the
2' position of ribose. As exanples of any such atom or group, a nucleotide
repl aced B3EQ HYyMCogén paeeactadf bMthﬁeMé@%WO%m-o- al kyl group (e.g.,
-0-Me group), 5 - Q- g p 5 05 CHR. ] gr.oup
(e.g., -NH2 gr ouEg)%'c%nggéhﬁegg?oﬁégégfaﬁgﬁ tg‘[rcél{ﬁzzaf a ttéa?rre{gérlao@gj%%ﬁe%g
present i rsENtIbNCa® aredibeéethbyntbeediOUe pieymem athdredst tdre pkirmtd

e.g., 1, 2, 3 or.4 10 ki.nd of cleotide conprises a hydroxyl group, or
e nbove- Siaibeaka ady SIR6H 61 GrBuBorE.S T o B | e

(e.g., 3, 3 or 4id.ndgk ehogkouns sekbestigdyfsomdihergroupaona Stgnrgnof a
hydrogen atom a fluorine atom a hydroxyl group and a -0-Me group, at the

2' positi 0 ofEQ ilBos®: i1 poediFtadsky FhetRECLPptRIARFITaH- t he present
i nvention, all MG I i h SALE, i f ach
can be a nucl eo??/lc?é rlé% g‘é‘gg’gbﬁﬁé g?é%ﬁ?ﬁ?aﬁ)m orloéa C?FuCEII:gf(’)at(:ﬁ|rétcireasj'rPlg)p‘ﬂgl(?‘laced
by any at dny GEQrioupiOrenti pnediabedepyptot eVBOLY @mro@famat om or group

selected fromthe grqup.consisting of a hydrogen atom a hydroxy roup and
et hoxy. or oup Lt 25 BoSErrBRagrm, PRUSH Y [ De8]h AR WA of ¢he
present;g vkl oy I 9OV &D: @l biddsPubi REmaNCEED] i wesraie 4de ;sans or

different and each can be a nucl eotide replaced by a hydroxyl group at the
2' - posi ti ofpfcqrpdsdendor &apgemeseduenrepiatedd bynanleet vifor §edog.

ment i oned ave,, . er,ahl y .an  at r d p
consi st ng&gfa :ll}%ggcifc{dgg?%a%égmqeg %e@t %o?éggﬁgﬂ% é(gllrlfgf%%' agrgcfl:ﬂo%%eq% om

[ 0039] as arlhenapttanerthef reheupessent waaveat fomednoal BiRderefitd 0wher ei n
all nucl eotides conprjse hydr oxyl group, or any atom or group nentioned
above, for™ té‘f;p@["lré’yi %&ﬁ‘ﬁ%&l' group 35 selected by the group consisting

of a hygdrogen atmmg. a2 filsuer idrawahgmMshawhygr exyt erouipedited (Ve AP,
at the 2' position of ribose. [004 In this specification, the nucl eotides

consti tutilg $He P dt:arfeindribiiss imedbisdbag RNAshwhae NGE and Jyakarygr oups
are assurreﬁz i e) SGIhDi;ng . how .4 h . group. nodi fi ed
in the nuc e%%illﬁ%%ﬂ%o%m&gref}eg% go oéLg ﬁgt %n%aﬁoﬁﬁggﬁﬁﬁé %Iséae%cr%‘pt ed from
t he apt anesequarstd twitimg nucicd@nitdelss . ands sngrobit KA et i=onl iofarkNA ashoul d read

as a nodification o as, /0 appropriate. Wien_the. nucl eotide )
eonet 1 Lt TRECTHEE 4t A A0 AR R0 AR RV ES: SNBE| TLORS oFS of RHRE YR oxyl
group aj, theniZroPOsdd AN mifxthirkoss RizrXapRoubH, r ead méadusemstt tud on of

one hydrogen atomat the 2' position of deoxyribose by X. [0041] 15The
apt amer ofPéheopred dit BIReems20W Oc aanyifsgtpsed by BIAcore.

Fig. 13 is a drawing showing that the aptamer {Apf)} shown
by SEQ ID NO: 6 inhibits the binding of human NGF and human
P75 receptor, wherein 40N is an RNA ccntaining a random
25 sequence with 40 nucleotides. Using TrkA as a ligand, a
mixture of NGF and Apt as an analyte, NGF alone as a negative
control, and a mixture of NGF and 40N, the measurement was
performed by BIAcoreZ000 manufactured by BIAcore.
Fig. 14 shows the secondary structure of aptamer shown by
30 SEQ ID NO: 31 predicted by the MFOLD program, wherein the part
enclosed in a2 black circle shows a consensus seguence.
Fig. 15 shows the secondary structure of aptamer shown by
SEQ ID NO: 36 predicted by the MFOLD program, wherein the part
enclesed in a black circle shows a consensus seguence.

35 [Description of Embodiments]
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(a) an aptamer conprising a nucl eotide sequence selected fromanong SEQ I D
NO: 1-9, 12, 24-55 and 57-90 (with the provision that the uracil may be
thymne); (b) an aptanmer conprising a nucl eotide sequence sel ected from 20
among SEQ I91§0: 1-9, 12, 24-55 and 57-90 (with the provision that the
uracil may be t ! et ej t v, I i r.epl aced,

del eted, i nsertgé@o%%zaggggg; Egi’g?egﬁ“ a%g%@ﬁféfoanrg;é%&%%érg%%ﬁﬁgoﬁ de
sequence havidigigarctdentiyt yooRGF0%Tre raproanepr effetakl pr86emdr invertiomre 25
preferably 90% or nore, st preferably 95% or, nore) nucl eoti de
sequence SIS @ Em & nijagE@WPNOui@ Gyl L 4-%%é%dbé’7- 90 (with the
provi si gn #hathitthegukael biRBYnhecthyar ngld wir Adbept 30Nj Uugate sel ect ed
fromthe group consisting of a 30 conjugate of a plurality of aptanmers (a)
above, a cldHj4igate of a plurality of aptanmers (b) above, a conjugate of a
plurality of apt [ d i . Of rakhi f _aptaners
(a), (b) and (c M 33&%08%%95,5%5g%@g%#%a%@%o%@ia ek rl?é"‘rr‘{%lﬁ“g’nead (b) -
(d) can bipithdicng NEF iaidiofoirnhi baktibel act tandet ofo NG eNG-Theceptamer

bi nding activity etc.). In addition referably, the aptaners aof the above-
ment i oned ) IC! thithe £6CNEECNEEI AHPB tLG R A SPREE 1S BYd NGF
recept of,, NHHg N0 ek candri eQ&?&E hdEedied | t eneubgranth get tMbty of
NGF. More preferably, the aptamers of the above-nentioned (b) - (d) show an
NGF neur i teresfirgr dwientalginbimesr pecancBibr a2 i B ofa Merdibred el 100 nM
nore preferably t h M [ l.n ove, the
nunber of %\CE%“CG} e%??adénsq%tg%}eaggg%gagr etrfe}ge, a%gé%lﬁreé) fort héedé)(g%)s iegllanot

parti cul arinwdritidredaas alergbas ihhe aphaserobi adscte NGErmand can i nhi bit

t he activi@/ of. NGF (NGF receptor binding activity etc.). It can be, for
exanple, n 035 nore than about 30, preferably not nore than about 20, nore
preferaply not npie ithan @bout ndlrostbbhiADr Endr £f efabinpdetadre than 5,
most preferably 4, 3, 2 or 1. [0044] Wth respect to (c) above, "an
identity" searstery gHcFedl (Wyodveddént Foal davel epnenle 3wdiussied &1

overl appi ng. pycl cotyi dg. 4 %Sein‘i‘}':%i h@uEESSPDtﬂﬁ'isa'er%{B%’}te%% t W .
nucl eot i de”" Sequences are ali gnéd using a mathematica al gori Chim known i n
t he technixatvd i®iavdpreiermahl yint tiee ab gosd-Athniroomsiider,s NQ#t r oduct i on of

gaps on one or, both of the 25 sequences_for_the best alignnent). [0045]
Nucl eot i dePBRIGrEHEF i &Ry 3 H@epf‘lggentT%epé%‘i”f’?%aﬂqldﬁ SEABESCaltul at ed

by, for,example p-AdEHRg (Hhe e WhoRUCLEOREEE s 8 EaN ERGRSe Hs 1 1fh d Sy honol ogy
cal cul ation algorithm NCBI BLAST- 30 2" (National Center for Biotechnol ogy

| nf or mat i ofC Ba¥ ¢ ANGA15A,i gdmantl 48eanchCABAPH2 bindehi ¢hend vl 4 b fp one
condi t1 Onswl(t%gfnbugagaln%%,?ﬁ{]c%l _tdo%%éﬁ?%l% SXLeRsLON=2 RENAIL &%t %a1Qr gPOT T =50

expect ati on ering=
monomer but also a dimer or multimer.
[0022]
25 The aptamer of the present invention binds to NGF in a

physiological buffer (for example, sclution A: see Example 1).
The aptamer cof the present invention binds to NGF at an
intensity detectable by the following test.
For the measurement, BIAcore2000 manufactured by BIAcore
30 1s used. An aptamer is immobilized on a sensorchip. The
amount to be immobilized is set to 10C00RU. A physioclogical
buffer containing 0.3M NaCl (solution A: see Example 1) is
used to prepare NGF solution (0.5 pM). This NGF solution (20
pL) is injected and the binding of NGF to the aptamer is

35 detected. Using RNA containing a random nucleotide seguence

il



[ 0046] 35In (d) above, conjugation can be achieved by tandem binding. In

the conjugation, a linker nay be utilized. As the |inker, nucleotide chains
(e.g., 1 to about 20 nucl eotides) and non-nucl eotide chains (e.g., -(CH2)n-
linker, - (cH2CGH20YY iofkdd, nhexaet hy¢enes ¢t yoodativek erontTeG, | Whikker NGEepti de-

|.ink I d
O R e AR ADY, BEMAS) P g e SR 24 0

nenti oned dghida Hmoye+desapkbRdr pioraba Doy satEehdve mﬁhdaa»rimm.yl abl y
limted, as long as it is two or nore, and the plurality can be, for
exanmpl e, XNE¥ or /o0 4. Each of the nucleotides in (a) to (d) above, whether
the sang e ofy @ fferent, can be a nucl eotide conprising a hydroxyl group at
the 2 p05|t|on of r|bose or a nucl eotide replaced by any groups (e.g., a
hydr ogen at om fﬂhmmpﬁemtonfotheOp%sgmbuq’a)vmtitdre inhidkadist itke of ri bose

(e.g., ribose of 15 ucl eot i heatarrer of

t he preserft® S’Pn‘(f‘etﬁ‘tl gpwﬁmblge ohet Rﬁe?&'ﬁgg %rl[ffgajrnl‘lléjsjltcfﬂlg &% nldl bdse) of
each nucl ept indsr has b@ﬂr@@@pi:b@d tim 1414 gasssdte s&sl@Eltflmdtmgnacthw Ly,
NGF- NGF 20 receptor binding inhibitory activity, NGF neurite outgrowh

i nhi bitory Jamhhttcy-y SCHBVLLYy agpinpE aeF, WY dt i VEYidhitanyy a&ﬁélﬂiﬁfe
like. Ay examl.es, of \ftﬁgs&ﬁgfokgga“@& 'él:aqtgﬁ ary 4 %@a%eanr §E|t§9§??t%e9f

oxygen ‘at om at t e 2 3'- position and/or -position o
sugar resiihelmitt m@hoﬂmer bzﬁdangm:oaNGFtheCdaptk@rcan be rrentl oned. As the

kind of the rodi fl t al kyl at thyl ati
0- ot hyl at o) . GPREIHTIGR: SHATRFA: Porotach, \ L bR ey

S- et hyl at I@fams& algRatiinenudandnafibnal bANof esfgnat Mralxzs)dmd@fe ifertHeoned.
Such alterations in the sugar residue can be 30 performed by a rret hod known

per se (se®vWidiresmed &G sme@&Pt@F aRas-YABOHInARR 1PN A, RIS kigase
733-738 ‘ﬂgpa t al u 22635 bs et

al ., (167%)& I ocﬁemqsl’;thﬁ?(l%g% 52489%%4%59?0&%16%%% %%%t aner o%écr?he
present i r¥EE i amd neye al Sice havehidiowgl et iadity lvds expeegsiopucifnéier BK,
pyri m di ne) . al ed (e.q., cal stit to incr ase the N

bi ndi ng ac% |I{(§( %@(:Cﬁ%lg r&é&%}‘épebmg?ﬁae n%ﬁ%%t%‘??/t ac'?]i T 15C NG heurite
out gr owt h i bi ko) Wraicdi id S 1an e drek e irkS rex @ phes afo NeFualeceptor.
alterations, pyrimdine alteration at 5-position, purine alteration at 6-

and/ or 8- posi tlwfd}emwrteer SEERTRNER2RACBXPE aRGETE cCRbR e duGAsS t3t diGFon
W th 4-L0T G 08 o AN SURRLL T UELOA LW L: 9z B1oRD-08 Srégdioyduaal | can be
phosp It

nment i oned ate group containe e aptaner of the present |lo
i nvention pmayném:uazljtte_(r,eehrﬂmrmmert césismaneerespoust eas el acrmﬂltwdmn:l Vi S.

For exanpl the P(0)O r.aup e re ace with P(0)S (t P(S)S
(di t hi oat Séi]FiO)cﬁFge(rfg\tdﬁt %0)1?-'5m ?6}’%5: t’&i‘%’?l@é“(? e ‘%"‘gt By or
3' -am ne (aMHGR-1GRe )od \M@%@u@ @@Qmsuaubhoﬁs%@gt%eww ndependently H or
a replaced is or unreplaced alkyl (e.g., methyl, ethyl) The

j oi ni ng grouptheolqwieniamsild s - gancen cgt 1ssandahige nbitkeot Fefeke &£ bind to
may I 98 i NeY T T g Coek e 36 csnn g RSN 5 | [ooss] An
alteration can frrd freratiles perfrdbitdryy aaddivngyt egannst NGF” that the

aptamer of the present invention has is an activity to inhibit

the binding of NGF to NGF receptor, and an activity to inhibit

neurite outgrowth activity induced by NGF.

30 [0024]
In the present specification, the “NGF receptor” means a
cell surface protein to which NGF binds. As the NGIF receptor,
TrkA and p75 are known. The NGF receptor referred to in the

present invention may be a protein containing a natural amino

35 acid seguence or a variant therecf. Here, the “wariant
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end a pol yet hyl enegl ycol, am no acid, peptide, inverted dT, nucleic acid,
nucl eosi des, Myristoyl, Lithocolic-oleyl, 25 Docosanyl, Lauroyl, Stearoyl,
Pal mtoyl, Qeoyl, Linoleoyl, other lipids, steroids, cholesterol,

caf f ei ne, blrietramfrs mephgnenbset é1woregeapitldaubdeaedas segRtRéanBeNCagent ,
toxin, enzynes, radioactive_substance, Dbioti, t |i. ke r h
alterati orf)s{:,ldssse@,fafagr a@f{ﬁﬁp?%’j‘gu?%ef%% SO%, ghé%nggggg%gr3ohggg582%g3

[ 0050] replabe@ apt anperefal hempresenid i supnircen ttemebd, chbiicbahby a

synt hesi zed as di scl osed herein_and bi/ a et ho%@?nq ,g}fe}r e.in thﬁ art. An
apt amer biHdsling @Ké vargetondPEcard I Q}\gﬁl y %6f N6 néPfg nodes,
such as .i Q€ l%g%?ﬁo ased on the negative charge of the phosphate group,
hydr ophobi ¢ bonds "and hydrogen bonds based on ribose, and hydrogen bonds
and st ackilff43it eracti on based on nucleic acid bases. In particular, ionic
bonds based on e negative ¢ch e of the .5 sphat. r QuUp i are
present in the té[h%aﬁgﬁﬁlgf 8§ ?ﬁg RERbe? - ojfn%ééjnhcs %%el%}td%m%%l ggﬁ&é? are
strong, anidhiididd @Heysiinaiagdodr §ERi aed hetngrereasem. oWwhtheesuofagetof the
positive charge of protein. For this reason, nucleic¢_acid bases not

i nvol ved iha RPt@MedcnbiiRdtAgths PRRAIRY dot Y& gl A & CaRths can be
substi tyt I j r ausg therregion of stemstructure has

al readyl%f ?Vnaeld‘&bt%gtﬂggﬂhg gﬁg§§a0e§ the 1 nside of the double helical
structure, nucl g adied measesenertunBikedye? @0 himahufiacdeag by Biédcraeget
nol ecul e. Therefore, eve en _a base pair, is.,r.epl.ace i.th_an . pase
pair, the ¥% 4%§9vi P 8f mesﬁlﬁ?%@l%fltsenl ooé)sﬁﬁoz%%dgc\gggslgg ggﬁggé%ﬁct ures
wherei n na;pagsr paldeptaire shar red,(esych askl Bopc sS{YUSHIN e Repraopsitead )t hat

the nucleic acid base is not involved in the diregt hi nd'#jng,to t he target
mol ecul e, ade! EHsLIRAR SOEtEESpossi Dre. 2 dih g SmadFereat#6is 18f t he

2' -positl ib , 204t f ti P Atz hen2'.sposkt.Lgn: gf _ri bose
i nf requlesnﬁ%/&q%q'er Eaej?ﬁ; s (ﬁi' rle@fq? y&\?\?tiﬁ'?%et%%e%&%ﬁt gg&l ea,rgbﬁ?&ibﬁ ﬁgn?
cases, it pisysfoimyiellevarfder dsdloanoheAsubsei Examel oyllanciertheodi fi ed
nol ecul e. Hence, an apt aner, %gl ezﬁ t he funpctional roup, i négl ved in the

di rect bi MBHAGPtD thé T Fecdl B{'s SUBSH T e d < Ml éfed, often
retains thenpedtad,! Yarddemreobinkt nigs o@l RGFi BPONGRNtetd@tot hits aereadtled.
three-di mensional structure does not change substantially. t%09051 An

apt amer cadfh®e Prepdiedifprt AGtAVA§YL He) SEEEChet 7Y BeRDro&r i 5 oved
version_th . . ] ; 9 r&s wdp,+ $3§:822; Tuerk
et al. ,20( 1%%%% cie'LeE%cee‘f éJfg:%gith% %5151% .ltl (r-iﬂitghgl%%%tg( ﬁet hod, by i ncreasing
t he nunberretepiounds Toe dshagiforpnpetingtgubsk avk esa lam igiteshwil tox [ibei t i ng

a stronger_bi ndi ng_pot ent | I%é r-the target_ nol ecul e | 0 trated, and
sel ected. PENEEI b %ﬁ%s‘ff fh%r‘?ﬁjr%ér faPFag?Jenrdsa%oq‘ ﬁg?ca%ﬁﬁ‘/%orraas Cb’
changi ng thed conpatdidy engand tdyonnjaptaser s fwahhndirf feeentobinibmg: 4 or ces,
aptanmers with different binding nodes, and aptaners_ with the sanme bindi ng

force or bi®@i ndiansde thet PARELBEATOBALeT8RYTENE 62 tifh Be S RAftKai%&d Otn
sonme cages,y, Ih %%15%& % GO S&Y FaRLECERReAla8BPYI LE€akion by PCR
by caus?flgt%;-n%?a o) %F;/%fs)l ng mangz(neseai ons ang tﬁe I#ke in the process,
it i s posstbhplé¢nl@erdDrNGESEE¢otittm)}hi gher diversity. [0052] /oThe

apt aners o?é%gfd by SELEX are nucleic acids that exhibit high affinity for
the target ance, but this does not nean binding to an active site of

the target substancene TRs®{ioieit,t hecapiparmes olit ahaedrbyeSELBX ot hait
necessarily act on the function of the target substance. NGF is a_basic /5

protein, af@nisnkhelghtoth e hiksiing elatiswantcFExke agldsEat vphd'cheret o
nonspecggigﬁ!jl%? An aptaner that does not bind to an active site does not

i nfl uence e C%ivity of the target substance. In fact, the RNA used for
control di @doadviinhibit the binding of NG and NGF receptor. 20 [0053]
Based on an actiye aptanmer thus sel ected, SELEX. can be perfoipned by further
changi ng a pri nef ¢ og%"c‘?:fﬁ??eo r‘]:rﬁeptpfr?egre“&os@é’??itﬁﬁnhFaﬁergxéc%iggi ty.

Speci fical kyniBiterypieparing sydiermy alar whetieied Froaphafehamnbisa Such
determ ned sequence is 25 partially random zed or a tenplate doped with

about 10 tBaBDsd of inahdden REHIRfies|e -SELEXYE e PPEKRY - agaFRDtS (e.9.,

35 mouse, rat and guinea pig), and companion animals, domestic
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[ 0054] An apt anmer obtained by SELEX has a | ength of about 80

nucl eotides, and this is difficult to prepare as a 30 pharmaceutical as it
is. Hence, it is necessary to repeat tryand-error efforts to shorten the
apt aner t aranlaargthdofvoabonty 50imats ettt igles durg,l ess, ehablsengbeasyechem cal
synt hesi s. Depeng%ng on the priner design for an aptaner obtained by SELEX,
the ease dHdthe S8G68eqG¥ATShT ni mi zati on operation 35 changes. Unl ess the
primer is gdggiggned successfully, subsequent devel opment will be inpossible

even if an aptanmer with activitg is selected by SELEX In the present
i nvention, an aft&mePteBeAi AfngRaAcPTeFeNt eVEIRTAITR 38 ReH S6titdeslaasy

obt ai ned. Slf/irx{% Q2L ong ’é‘?t ?E‘Ef)%ngg et@%}%iﬁ*:g%@:ﬁtlc% NGEC@nlhexnper m t

chem cal esl s. For“aptaners, by pre secondary structure

usi ng t he IVFQIED tprthgr &imdangby fpredi etd N§GE heecdpgrdc structure by X-ray
analysis or  NVR analysis, it is possible to predict io to sone extent which
nucl eot i det 47 be substituted or del et ed, and where to insert a new

nucl eotide. A predigled aptapBleWehbodifeMEW a5uUgCMGaAR R asel Yrbgent
chemi cally synthesized, and it can be determ ned whether or not the aptaner

retains thieventtiisn pousipAgsan exASENAY aRYHY Ry SAFHINMBNQOSGER 1D NO:f g
- region | npofd arl}r{ér%itnh% Q'snghggpggl%ggic‘i’@t aj ned éaFe}# Ortoé’ﬂ&é‘ggggru:d%@%et

mol ecul @ is |)den i'tfied by repea Fy-and-‘error s as
above, thezactrid/iv s empiyrdniddhangedleatidey lohsds wByvétEhemda new

i s .added to 20 .,both f. th .. Ih th of th
equence | G [artis GRERPS P VBH. “PArTEEur rT5E0 e POPBRIRPOREA
sequences 0y JHGHANNYANGY (SERDL D1 DB : 106)c1 LEAMNNANGY £SEQe:D NO

107), CGAAN CY (SEQ I D'NO 108), AGAANNAAACY (SEQ ID NO 109),
UGAAAAAAACh SEG IS N@ NEFDRR EARACYh o 5himtng P NAIGH Bnd CAAAAC
(SEQ I D n (EB%AAQQAA% ; DN _ | OOL tantsyportions
for bi nﬁil\l%e%%ﬁ%g’ g"& aner of tgﬁel{qgrggg n}t:ﬁl?n}\)/%%%l} ozﬁért?%i NGF af%g'%}&rjlhi bition
of the bintkttgpdf WEGFlaadtNGRer eceptotiddven titwe e freenddguedc ecoscadded
to both ends of %he e sequences, the activity remains 30 unchanged in many
cases. [005¥jPreferabliyhdiodiddions, |ike sequences, afford a wide range of
design or phgegptions. [0058] 35As stated above, aptaners permit a wde
range of design or alterations of nodifications. The present invention

al so provides a Jor ot tiusf emetfied cobodpmantr Ehat cRFBFesCh WALTHERIE of
Qo In Y SO ol A% R IR AU LEEN0nR. SBRELN £ GEAANGRCE 0. 2

sequenc%o correspondi ng I on sele rom anong stemregi ons,

internal | oopgrEyiNms,1d@i,r MEANNDBRACEYI(GBS ADANSE nHD 8} st alGRANSHLASS
herei nafter, abbrevi ated as fixed seguence as iegui.red). éo 59] For
exanpl e, t heEQr bR orf Nethsr o Such apYamBFleECHAG! U8R Hritittion of an

aptaner cogprisidtha ficedsequensedyy tuskng, aashngheikingd ofe i @ing aci d
mol ecul e consi sting of a nucleotide sequence shown by: [0060

of NGF and NGF receptor. The nuclectide sequences shown by SEQ

25 ID NO: 107, SEQ ID NO: 108 and SEQ ID NO: 109 are included in

the aptamer that binds to NGF and inhibits the binding of NGF

and NGF receptor, which is obtained by the below-mentioned

SELEX method. At least one nucleotide of these seguences is

preferably modified.

30 [0031]

In one preferable embodiment, the aptamer of the present
invention contains a consensus sequence shown by UGAAAARAACY
(SEQ ID NO: 110), UGAARAGARACY (SEQ ID NO: 111), CGAACAARAACY
(SEQ ID NO: 112) or CGAAAGAAACY (SEQ ID NO: 113) wherein Y is

35 a pyrimidine nucleotide, binds to NGF, and inhibits the
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Primer sequence (i) -(N)a-fixed sequence-(N)b- Prinmer sequence 15
(i) [ 0061] [wherein (N)a represents a nucl eotide chain
consisting of "a" units of N (N b represents a nucl eotide chain consisting
of "b" unittisidohgNpfelGE ofidt KeF unétsptofr N, Thiketheteptedei satuerced

and T (pr SFSPEREY. SRS 60 (R 0y BACK O~ A Anb b D SRt ReF FABnc cal

or differeny 10anoheiaByanynbessudéddi€athdepfalerexanpl eindist @cakart 100,
preferably 1 to about 50, nore preferably 1 to about 30, still _ nore
preferabl@ﬂﬁ-ﬂ8h2§1550EP@2916¢1&9t%ﬁeﬁﬁﬁnaqiﬂNGﬁmf%ﬂe@FgF ki¥Rd&hof Snucl ei ¢

aci d_molechlesta g 1thgb5§i¥w%e1‘?€£&%& asisk mlecd.e gifierent i the

nunber of a, b etc. rinmer pairs corresponding to the prinmer sequences
(i) and (m@plepéspecbfvehyse[@6@Q¢HGEETE£[ynﬂﬁammhﬂnvew@adnEQIso provi des a
conplex ¢ g@{iéing the aptaner of the present invention and a functi onal
subst ance ﬁ thereto. The bond between the aptanmer and the functional

substance in thencedniexcaf the Presest sNvEY ikt hevancoval eah bend or
a non-coval ent bond. The conpl ex of L ,
an aptamer that binds to NGF and inhibits a neurite cutgrowth
10 activity of NGF. Whether or not the aptamer inhibilts the
neurite outgrowth activity of NGF can be evaluated by the test
described in Example 7 or Example 8.
[0033]
In additicn, the aptamer concentration (IC50) to afford a
15 neurite outgrowth activity of 50% can also be determined by
performing the test described in Example 8 with different
aptamer concentrations. The IC50 of the aptamer of the present
invention is preferably not more than 100 nM, more preferably
not more than 10 nM.
20 100343
The length of the aptamer of the present invention is not
limited, and can usually be about 10 tco about 200 nucleotides,
and can be, for example, nct more than about 100 nucleotides,
preferably not more than abcut 60 nucleotides, more preferably
25 not more than about 50 nucleotides, most preferably not more
than about 45 nucleotides. When the total number of
nuclectides is smaller, chemical synthesis and mass-production
will be easier, and there is a maijor advantage in terms of
cost. It is also thought that chemical modification is easier,
30 stability in the body is higher, and toxicity is lower.
[0035]
Fach nucleotide contained in the aptamer of the present
inventicn 1s the same or different and can be a nuclectide
comprising a hydroxyl group at the 2 position of ribose (e.g.,

35 ribose of pyrimidine nucleotide, ribose of purine nucleotide)
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35 the present invention can be one wherein the aptanmer of the present
i nvention and one or nore (e.g., 2 or 3) of functional substances of the
sanme kind or different kinds are bound together. The functional substance
i s not partii.cul,arny unirepflededasutbeoabdet orewl yworfdrisiea reprlieaied byncti on
to an aptaner aof 5 the present._jnvention, or is.capabl e of_changi (e.0.,
i nprovi ng)arhy c?gtrotnhioﬁ gﬁgPQC?ngé?’i v@ﬁ?%%t%%n aopf[ arrrl%rcso' t hé %:F{%lg%g‘lgs of
invention gah fessesdm Ay gxa0p| es Bicider fancidpinaleds istaangirogest ei ns,
pepti des, am no acids, |ipids, sugars, nonosaccharides, polynucleotides,
and nucl ecti%¥es & dnl WG FERN SFedn AS-@ldnpl 85°5P t{Re It uncPilfaprour) ,
subst ange,, af fd ity spbsEANGES (-8 crbi Qtilp) St bePLavihalRo Bebypuqkegti des
possessing affinity foor target” conpl ementary Sequence, anti bddi es,
gl ut at hi oneéltGeghanpse¢ahi s¢ i meme)gneslibst ances for | abeling (e.g.,
fl uor escenéoqghgst ances, |lum nescent substances, 15 radi oi sotopes), enzynes
(e.g., horseradi sh peroxidase, al kaline phosphatase), drug delivery
vehicles (e.g., dhHepegarmernogr e80NetESenpepivéesiopaaetdndenrglyeol s),
drugs (e.g., those used in mssile ther ap%%such as cal i cheamycin and

S

duocar nycificifiatdisife whegsiar atahap shuere skitkd abe 20 cy'ol dphospifarfi de,

mel phal an. § {asf ayp %%ﬁ%ottﬁateoégﬁgkggfs eL hﬁ@&f‘éigﬁe&&%h AS tHY QERRA-

ni trosoureas such as carnusti ne; yl ati ng agents such as tenozol om de or
dacar bazi nigsdmlmtdednyke toet alsobirounnt fgonésamsp beic hetasl gestthotwee xdrelsor

raltitrexed; puriye _anal ggues .such_as_ 25 thioguani ne. cl adribine or

f | udar abi ngé y %yr izgi c?’lar?éc gngllé}aﬁzsogugﬁmé@sf?%%?%H’chclﬁ?m ?tgbeaf%’gu@r
genci t abi n&sn s ditimpldelohgsireden asom| nbl astbRene Va e s iMel@xyl

vi nor el bi ne and anal ogues thereof; podophyllotoxin derivatives such as
et oposi de, %N d docér MeeSrekPpacti FhRel’ BRAThFEHRYPE NP XReh as
doxor ubj.ci m]o% epi rubi cin, idarubicin and mtoxantrone, and anal ogues

t her eof’; other cytotoxic antibiotics such as bl eomycin and m tonycin;

pl ati num conpouridsscsudm daheciappbmeirnpfchnboptrasémt atreverxaldml atliln;
pentostatin, mJltefosine, estramusti t opot ecan, _Lrinotecan an

D Cal ot am TS S re ot B3 PRE: KRG SHF L GRE FBb i n)
can be nerdd anediciEiaseie fiepdkicenabynal etubesnar gtdmnadt ya ranemad ide sone
cases. Furthernore, the nolecules nmay be peptides that can be recogni zed
and cl eavetRby2 8 yive £ISUEH OFs OFhBSRBPNTeRaL PRI n@Pal ¢ ot Bt &1 Fisley (@vP) |

and Fact.or | C i C V, es
A e R e
present i e, on gatrde luseduas anfloe erahpkg, gaoupditanent 2 'orpesidiiagnost i ¢
agent, a lofﬁ drug, a reagent, an additive for drinking water and food,
an enhancet? FHitigator. [0064] The aptaner and conpl ex of the
present inyemigpn can have an activity to inhibit the function of NGF by
binding to NGF /5 and inhibiting the binding of NG and NGF receptor. As
ment i oned above,I'NGhS sIdeEsityE CivEheeBrPACRRelPARRT 4P, | PPTRPNFAT ohll

Theref ofe. pd L AMARIANL LA @60k R R BLRL-LAYCDLL 0L A &t Gl 25
medi canent’s for the treatnent or propﬁyIaX|s of di seases acconpanyi ng pain
or i nfl ammatadler 204 ardpl-graich bagenhydaptkiydli gkbapnat othe agemposittion ¢0D065]

Her e, J f th in includ [ ' ' I in, back
i n. ubper P O 2 TSR B Coar My BPY) UoBsChoRF WY i L1s, gout,

chroni ¢ rhestied &l Addvd b igheferably an atom or a group selected from
the group consisting of a hydrogen atom, a methoxy group, and
30 a fluorine atom.
[0039]
The aptamer of the present invention can also be one
wherein all nucleotides comprise a hydroxyl group, or any atom
or group mentioned above, for example, the identical group

35 selected by the group consisting cf a hydrogen atom, a
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25 headache, m grai ne headache, catatonic headache, cluster headache,
secondary headache, orofacial pain, toothache, causalgia after tooth
extraction, phantomtooth pain, visceral pain, cardiac pain, abdom nal

pai n, mttelwetiner ,_ﬁtOdysﬁcehadrhw,l tobap Puire Heple dgiuw, atetdeakdi a,
ost aI gi a 30O %gnh%é %)o | nfl ammat ory pain, neuropathic pain (diabetic
neur opat h)P %om C neuropa y pain after operation, phantomlinb pain,
fragment ppagwoireflex synpathetic dystrophy, causalgia, postherpetic pain,

trigem nal neural gia, central pain), carcinomatous !oal n ai n due to cancer

infiltration 35 4hiGivi sPEFafi6REART, peie WaukeRf tyddkdpy the

obstructi ofy: Jus- 0 Hleedmeesssl pknkALT alion Offhé?%ﬂﬁg%r ke sRai n of
bone netastasis, pain associated with int racerebral netastasis, pai n caused

by peri phea%ﬂumﬁei\t@ ibef idibraed oanofiegantleing i ksuehhe fattgraamgmogﬁp@ gaien and
the |ike. 6 h S SOoGi te i.nfl n
here 1 s ndloHar ey T Eeh o8 st di e Talgu ary Cheral SEus A b Bl e

scl erosi s, Dmsmrs asichptest geakt Ahit aﬁtam@fe@m:@sﬁnﬁammtgalrdxmetdtmdess and
interstiti al stitis, asthnma_and the io |ike can be nentioned. ngl 067]

Wiile the & %ﬂ‘%l&ﬁ’e&fcgﬁéelsh%‘lﬁofe%%r%? BRI 4G53H ¥Ry CTe BB AGus

cancer, ,qd hyt ol g, CANCEr , wHEANBRY RLAOUS!  LANCHIst 1GAQNCLRL GRRGREr gaStTic
cancer, pancreatlc cancer, |s thoracic cancer, liver cancer, lung cancer,

non-snal | @&/ ﬂqmgammvd@n, shbehstutansept h@@ri@%ﬂmmrmrﬁblm @ra,

o onl a5t o 485110 SIOGR! o5 LSELACRASE g L LB, B0l MR

bi nds to ah ceﬁcﬁjﬁ:oraﬁdﬁeraezofthelekApotsﬁtaehl yat @sokyrséare phosphoryl ati on of
TrkA and Ras- MAPK, PLC-y, PI3K and the |ike at the downstream of TrkA, and
exhibits ph%‘po]l ogi cal actions such as survival and differentiation of

nerve cglls. On e githefe hapdinkt pkBdUReS: £ebht f8Rtdad e 1e s .gnal pat hway
25 via p75 receptor. Therefore, the aptaner and conpl ex of the present

i nvention tan de apedhers awgirdaneat 8, ndcégﬁbsdecsa@@emi@e seelsactchdjgfgonor
reagents for di tlng (o] tikyatign.of .th [ ction
i 2685 o HELAN0 100 S0LLKaL L aNS Il oh NAS LR ONAl L AN

pat hways. € di §easés refat rng e ac ese

signal 30 ﬁm@ﬂsﬁwtummm\wm thghuede) t he above- rrentl oned pal ns and
cancers. [0069] When t he .aptanmer and conpl ex of the géesent
i nventi on Bk WWAPETHeAFRFESIES @i BYROSPFedageRTYeNERste ent s

35 and %ah ?rhcbxlﬁf sé@ei§h&gj 8CLy, of12ad@4a|5§t Lahi gn- 96 (e RPLRBLr &8 s Y

parti cul ar l[Tmted a for exanple, prlmates e.g., human, nonkey),
rodents (etlgat o se;agidt Fﬂagfulbr@e&hp’mg)le angheoapando ami peveradonmest i c

ani mal s and rk|n ani nal s _(.e. 0 hor s bOV|n oat, sheep,
SW ne) can” V\P T oned.© efd‘(ﬁ%]d egbt?ﬁé éBFSﬁg?d C,i,% 'ex of the
present i nv@ntawr\a;aﬂanegxapﬂi@d;ﬁu@fm@ adnng1spectbi sa&;wn&:@ Nﬁﬁna hat ef or e,

t he aptaner and, conpl ex of the present i nventi on are useful as probes for
NGF det ect 1@ tithe f ol oar @Use(BrefRTRRLYI §8%i ABGTAGS of "REF, i o

”easure%‘fnﬁ:?e?ér%éﬂ@ob&émﬁe %I“ oSt Drefueaiel 85800 Bhbéy and 4 he Tike.

The probes are al so useful agnostic agents; test drugs, reagents and
the like f@mcmcsielerEsseq\mqmdsed)eqﬁ@ EdioseamesgaBEQnpanied byS palsd or

NG, T he. aftSHerKha EoHp B ST he FBeasae™ ROBH: FBR BarCbb TRbdhe.
Ilgands f ornpurhdy cadd on of NGF. [0072]
(d) a conjugate selected from the group consisting of =a
30 conjugate of a plurality of aptamers (a}) above, a conjugate of
a plurality of aptamers (b) above, a conjugate of a plurality
of aptamers (c) above, and a conjugate of a plurality of
aptamers (a), (k) and (c) above.
[0042]

35 The aptamers of the above-mentioned (b) - (d) can bind to
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In addition, the aptamer and conpl ex of the present 20 invention can be
used as test drugs for examning the nental condition of romance and the
| i ke, or nedicanents, regulators, enhancers or mtigators for controlling
t he nent alN@ordid/iogn inpgp¥g] the activityhed apifan®iGrangcepipirekiofiinge
present iny j.Qn e 25 used as drug delivery vehicles. [0074]

The pharng%§§§*%'lggg'?he present invention can be one foLnmulated with a
pharmaceuti cal | Yraecceptabhe paefeesbl s ehamgitesneofs tdie thleaeheseut i cal |y

acceptabl e carrier, exci,pi ents such as sucrqse,. starch, mannit, rbit,
oot 056, ISPl urodd) Pard, CoatEh G OHISIite. Mo d B BRuRE NOF

car bonatse;arfd N8 Sesdphods gahl/ykosend Med hieeldnd as@ibit the neurite

hydr oxyl propyl cel | ul ose, pol ypropyl pyrrolidone, gelatin, gum arabic,

pol yet hyl enggyioprdl acsagisgecfalNdl'st arch; 35 disintegrants such as starch,
car boxynet hyl cel,J ul.o Xy o) sqd | - r.gh,.sodi um
hydr ogen carbonaé%? ?gFgF%ég%ﬁbs%ﬁétggigﬁﬁaggﬁiiun1g¥%8g¥g%nF3%?F§aAF such
as magnesi-umdt edcat @n KeFoakebrital sutanckvisodinmbisgumy culdeatteatiibavori ng
agents such_as citric acid nthol, s gl rr.hi zi n-anmmoni um sal t, gl ycine,
2G or ang oIz Saary10DvBY ReRS At L AR SO urhg ogen
sul fite, nefdwdjparaben, and propyl paraben; stabilizers such as citric acid,

sodiumcitrate, and acetic acid;, suspending agents such as nethyl cel | ul ose,
pol yvi nyl pyr r olfinddie, akedeal GhEnbniber st baruteeoldiderssimag cagentde 1eGeR as
surfactants;_di S e | [ : i.ne, r e

j uice; baéghﬁ%Q%gﬁgﬁbﬁﬁgggcg%agggué§5??¥%%$éggH%ﬁ%ﬂ%gglycgfsﬁgﬁ% %@%osene;
and the |idke:-xmanr hendentiooned, butl thesenlaflei hothd iadtiatite.off WEES](NGE
15Preparati ons suitable for oral adm nistration are a _solution_ prepared by
di ssol vi ngr%?@r%&%ngnﬁ&ﬁﬂvam Fg&nd- i ¥t G G OdCRaEPRRY epot

physi ol ggirgate SAldN@LRE @mn?@elfek:_gglycla@ﬁ%@ﬁ@ saedeliso ebheire
conprising an effective anount of ligand in solid or granular form a
suspensi ot graddar e@tbposgs paadi aAgonh &9 f eeti vk memRIMr Bfemitliv ot

i ngredi ent 3£Eeyhggnywalgsﬁt§ g%ggggigng; gn emyul.sj on prepared by dispersing
and enulsf?ylng 4 sol'ution of an erféctlve’ arount of active i ngredient in
an appropri@isiidi spersant, and the like. 25 [0076] The
pharmaceutical of the present inventjon capn be goated a nmet hod known per

{n_be. »y,
se for the purpdSérof RS fiskPngaPBREeri e” dt Sty ol Bt thitféd % el ease
and theylike A iamles eficaeating agsphseysed for thercasting, 30
hydr oxypropyl net hyl cel | ul ose, ethylcellul ose, hydroxynethylcellulose,
hydr oxypr opydiesttiideoses igoiepoipethyl eneighycaligmaeren Boere twoni ¢ F68,
cel l ul ose acet at.e pht hal - ydroxypr I I hal at e,
hydroxynefﬁ§ é%tFUE%éﬁ%%%%%gfe%gﬁcg¥% §§¥ gﬁ%gﬁg%ﬁkégﬁ%ﬁi%ﬁ é%tured by
Rohm Gelrsinyo rimeirhaciopn drache/ aeryht eadcitleldopotyfierahlyp) gitents (e. g.
ferric oxide red, titaniumdioxide and the Like) and the Iiﬁgﬁg{e used. The

phar maceutF £ T Y FOTE 1Og5Sd LPEFOFNE L pPRPAF aBFBR OF Wt Aleddé
prepar af; of b 6% 0ftrsuslaitngd:pehease, bases include |iposone, 5

at el ocol | agen, gelatin, hydroxyapatite, PLGA and the like. [0077] As
preparati ofgO%&ui t able for parenteral administration (e.g., intravenous

adm ni stration, (o} 0 ini stration, .Ln 1.nd str.ation,
t opi cal adninisﬁ?%#%%ﬁﬁyga;#%ﬁﬁggggrﬁbgﬁégﬁpaﬁhi%§§?¥§§$%ﬁ€ ?ﬁ r%gﬁéﬁa on
admi ni str atdawrpe pdImnameady, nifstr akizoplandal henl hge)he ague ousc gtk ide
non- aqueous isotonic sterile injectable |iquids are_available, which my

Liq
conprise atEEHRIHE dHind &fﬁuff@&olgawuf:?éﬁsﬁatba%t 21985t 58T N it LASH

| sotoni gi ng agentoRNd ddhf dr k&r B9 AQEBAHS 080dTREBrAGHEOHSRSE £E I 18cal
suspensi ons can al so be nentioned, which may conprise a suspendi ng agent, a

sol ubi | i zeklignnantcGarerch &ostlabidnidesr thenfanlrwepti conddtiomes | (da&R The
preparation can. be incl.uded in a nt.ai ne h n anmpqul _@&yvial in
a unit dos%%%n \r;golpuenljlear}_g:rlelsﬁ ngt\;ae'géﬁq:%ns,lon |’2 ggﬁalgieg, X 8908039]% ?O,
expectation value=10; filtering=0ON).
[0G46]

35 In (d) above, conjugation can be achieved by tandem

i



20 divided doses. An active ingredient and a phai maceutically acceptable
carrier can also be freeze-dried and stored in a state that may be

di ssol ved or suspended in an appropriate sterile vehicle just before use.
Sust ai nedbriedéage prrepdratdans:cartdoalse é&ﬂkaﬁl@abr%%aw%&ibﬁ%d-Tﬁ@ the
sust ai ned-, .25 rel ea epar at | ' ud st.al.ned,pe - arriers
or contai%&FSegﬁbgaggﬁgfhg$ﬁga%%%§,&2 cH gs%gr%?Ppgigp bggzg?£%?%%ggradable
or non- degmnadabhenspdagesde bagsingr (g puNPSCHesMtliin kemes SUCEPHPs.-and t he
| i ke. Devices for_ continuous or inteinittent,gi%zpenic or tggical delivery

from out sild&*eke B6*BBHYYHPRE LT A AKET /i A Fhe1586he BFPTIAE"

sust ai ned-J.ghaasengr epakati ons- s Bidagradablie ibases nikael, udeohiiposene-
cationic |iposone, Pon(Iactic-co-ngcolic) acid (PLGA), atherocoll agen,

gel atin, lopdteipapat Livkepol y8BRchiondecsonzafining. linkasdi ¢3¢ o |i quid
i njections _and_sustaifed | ease pr. rati 35,1 I Sa 8 j nts
are al so gg@&ﬁ?&ﬁﬁé. - té}gmgaglslgq}éfa %gﬁlea}tﬁﬁgﬁgn? n gﬁéa%?{sv%af@%?ﬁ%%éﬁt in a
freeze- dripadiratlatentjsaght 65 0hs zeok apelrtaitnd Ind isityerldehilne di, nhal Abhgnassihg an
appropriate inhal ati on device, An thq{ant can _be fornul ated as apBrogriate
with a coverticoR&l MGrGseBndurfackintalidy ca Reasdiitng*etPdfodéxt ri Ror

derivatj,ve t herenf andnt hendiks: askd aquieded Q@78koove, HREEheAStRXaANDI €s
of the surfactant, oleic acid, lecithin, diethylene glycol dioleate,
t et r ahydr ofamef gy didifeaeat . echyl be oa ohweataot jdrofIFpyI SIS St Bveroglycer yl

trioleate, glyceryl .nonel aur glyc | e ryl

nnnostearéFgf gl CEP§IBnnﬁ%??%?%%a%%,gg%%?$Pa C5%§f$ﬂ§%§§?%|%§P%8ﬁ8F,

pol yet hyl eneginycalro@@, (eetyl pxrhdindyen citan, delusons taaent cirol-eatie (trade
nane, Span 85), sorbitan nonoleate é%ra,e /5 panme, Span 80),f sorbitan

monol aur at¥F U add f&fes’ SBARIbHPD I?ﬂ%@%ﬁh dhe Hgiﬁﬁﬁbﬁ castor o
(trade pamg,.;HER6Q) nuRakyexyeshyl ene (20) sorbitan nonol aurate (trade
nane, Tween 20), pol yoxyethyl ene (20) sorbitan nonool eate (trade nane,
Tween 80),[0d@Cilt hin of natural resource origin (trade nane, 20 EPI CLON),

ol eyl pol yoxyet hyl en 2) ether r 1. 92) tearyl -

pol yoxyet hyl ene%l(bf) é)'gtﬁ)élfe%( Pr%aaégngg%&ggﬁn%%l%ﬂaﬁ t%gl%ﬁgxfgteﬁﬁlgng (4)
et her (tradeyaiamesiBriid (3Q). ,okepbpel yoryehdly| renel &t)iddt Hers (Heeade nane,
Genapol 0-020),. bl ock copol yner_ of_ oxyethyl ene and oxypr lLene (trade
name, 25 g%ﬁﬁé?éﬁié¥’&ﬁ&rﬁﬁéelﬁkﬁ_ﬁﬁﬁ Bén%%%?i%ﬁEHYIQg'éﬁﬁ%ﬁﬁgg of the oil,
corn 0il, QAdMa G by eAHORsEeE 1 0bky sEpiLover Wik @ad-ihe duter&am be
mentioned. In'the case of an ointnent, an appropriate pharmaceutically
accept abl elifaids topl leowipétyol atahi lihyt ef pepranar urdrWardd fiveraiidditibase,

silicone, 30 ite .qi ntnent, bee X, lard, veget e _0i.l_s, rophilic
ointnent,éﬂyﬁﬁgﬁﬁﬁfﬁ@'pe Po?é U fg%d??f?%%fWQngﬁin,Jﬁﬁhﬁéﬁf&e g'Iagnolin

wat er - absordi i eni HMenRicenaydr oghiokiygepl asbinbasethevZt ogod i oiat,met- and t he
like) is blended with an active ingredient, and used as a preparation. 35
[007 9] PoSitiomArcien 44cDokh thenpPEdtRESEBRDY EF Hept % CorvititiThal

et hOd.258p§&1ﬁﬁ’i %H YoneaN sizhal:anteCapnheopeqduced dye powderdmgrer
| i quefying the above-described aptamer and conpl ex of the present
i nvent i on,mdsdefidigtyidn, ifiveringtdlcari Onapkypetiant (@nd/ or OTeeFiwka tigng

filling them.in an appropsriate inhal ati en the_ -descri bed
apt amer an —%§ﬂﬁﬁ%§3¢ﬁ3’{ﬁéaﬁpg§gﬁfnfn&e%?#gga?ggg x%mgéf,gaﬁgﬁﬁiﬁég%éﬂ’
mechani cal s-povwlerat gl atdrargantienyseds efihbeicaseeof. a +idWi danabe

i nhal ator such as a nebulizer can be used. Here, as the propellant, o
convent i ofE YL RN SHENcahtBE2 G BRF y skl %%g%ﬁoﬁ?%ﬁwgiégﬁbﬁﬁ%eries

conpoun rof aee- bir cBl gughl uekpcaghepid?2, s t
chl or of uoé%%%%ien@%}fo agkﬁégg{)oﬁuorocar%bgn- 22? chl orof | uo?lg}gar bongrlol%,
chl or of | uostocay bont119¥ ) Mdhl dreofd.uBescaiBony223738h| 6ebEPROROCAF bon- 142c¢,

chl orof | uor ban- 134a, .chl arof | yar ocar,hon-227, rof | uoroc - C318,
and 1,1,1,éf§§{%QEF%%T§¥Pﬁ§n3§*%ygghc§%8§ﬁgGééchﬁégkgr%Ea%g;'i obutane, and
n- but ane, ©ikheksnsseh, a disgtindsietsher, conpressed gases such as nitrogen
gas 20 and carbon di oxide gas and the |ike can be nentioned. [0080]

The dosagei®¥4%he phalLmaceutical of the present invention varies depending
on the ki nd and gt 'é’ﬂ‘%}éﬁnég AN Jrageed §Rkensehhonapeassof nabsease,

ani mal Species being the subject of 25 adm nistration, drug tolerability of
t he subject of adm nistration, body meigfé, age and the |ike, and the usua
dosage, based on the anount of active ingredient per day for an adult, can
be about 0.0001 to about 100 ng/ kg, for exanple, about 0.0001 to about 10
ng/ kg, preferably about 0.005 to 30 about 1 ng/kg. [0081] The present
invention also provides a solid phase carrier having the aptamer and the
conpl ex of the present invention



i mmobi li zed thereon. As exanples of the solid phase carrier, a 35
substrate, a resin, a plate (e.g., multiwell plate), a filter, a
cartridge, a _colum, and a porous material can be nentioned. The substrate
can be onéugsed g rcPHRALPEREpSE - Br ot BIRLEh| Ps d ik e k@l tegedeX&nfl e,

i ckel - PTiR Q! SLERELHAEPBRIVESNE)C SURS! Al e OlAsausbsLEales, anatite
substrates, silicon s substrates, alumna substrates and the |ike, “and
subst r at esIGi-&itdTr edcbptooabiingitheseh Subistmatas iwittly ,a Ngd! yeeriard the |ike

can be nentioned. As exanples of the resin, .agar.Qse rticles, siljca
varti ol es UGSy ARG CREFy RAhT Het BritP N, WS nectyl engbPSaEPyFarP o,
pol yst yengrdy @9%ldrakednd) gdivinyhbeazenes padridrclas s-pasticaloas ehrdaxtran

crosslinked with epichlorohydrin, cellulose fiber, crosslinked polyners of
aryl dext r @ tETRtNOR afethy PBAERT sRTP9$ bkt @kl S o rfodissiFérioad Wikt Bt i ¢

pol yners, Jmnadi rsed.hydr L)k _gﬁg 2583 nEOY arl and the
| i ke can be neg!ioﬁgd%géﬂé’a?ggg#%€¥g§+%gﬁgééﬁgre EHby |ﬁ%%'n§B§arious
functi onalsursalpsittiont kése Hebiromower e5+ hodardedhcilhemolbed mehdienedr.ri er of
t he present invyention can be useful in,, for exanple, purifying, detecting
and quant (T3 MY INBEA SF0GESFP26TRES PFANEF S THE SRk 76t FReBresent

i nventiQn iGaRMe dimRl bezedteRke BoSebhfe Phasei Saddeert Dy 1RlsRod niknown
per se. For exanple, a nethod that introduces an affinity substance (e.g.,
t hose descridsad vatidve) For axprebet drlit red® uauendYgPeupePhatectheltpt amer
or the co of, L p (N I t.hen Lpombi L ze

apt aner aggk@§%ﬂﬁg§nﬁﬁ%§’abggﬁsd{%gg§£&%g€¥i2$g%p§%tﬁ5 a ?F%?fy§é§ gfance
or predet &t {ooed ,f WactoiroldL (f otne ostre e arert’i-eméde ThEHpCEs€MH2-)nvent i on
al so provides such nethods. The_predejerm ned functianal, group can _be a
functionalgﬁ?ﬁﬁﬁjiﬁﬁF&B@n&EnOEeRSBBj cted %Qﬁép%%%ﬂpgﬂﬁI?%ﬁ%ffdﬁ?ﬂﬁﬁﬁd
exanpl &,s afy a1 4P a1&yihi(al gor olpthfl hy&iwxy) ] group, and a carboxyl
group can be nentioned. Thé present invention also provides an aptaner

havi ng such a f i iledalingr eGpubPniFeodbietdex#er £t 0. ~9 0083~ IBThE pr ésént

i nvention .Qui d a h L Eyi 1§gﬂz ! rat.l GF. In
particulafﬁk?%gﬂggggég%% %ggﬁtggngﬁaggéb§¥i%§sgl éﬁ?gﬁgg%gfé?ggscF from

t he proteisinnmoptdrenugfsam |y proteins. The nethod of purification and
concentration of_the present invention can conprise adsorbing NG-to the s
Sol i d phase car Yt Bf SERE (GPESEAY PRTENERERCBI GTR T 1T HEHHEsT bed NGF
with anel usifindsorpt ey ef NG- to the solid phase carrier of the present
i nvention can be achieved by a nethod known per se. For exanple, a

NGF- cont ai it lsanpl e (e.g., bacterial or cell culture or culture
supernatant, 1ol )..J.S i ntradu ppto.th j I I f the
pr esent inventiggl%@Q§%§§ﬁ%%f¥goﬁgggh§%i%%nge?ﬁ%hgggga?Eﬁﬁﬁgg%q%%%%ﬁuted
usi ng an aenwke iloketas; @nrelycal , sahiihboacidhepept sdeo invattadd ait,on t he
neutral eluent, which can have a pH of, .for ex | e, put 6 to about 9,

br of er bl ySHGHE GE.trs N5 LABOICeR SV AAACHTe. BLERUPabTy G 7 Lo abou
8. The peutdadssg)ut '%W,Q'S%@a‘i@?@“@glmi% EXanpéey1 Uretro eIl ating
agent (e.g., EDTA), a potassium sal (e.g., KA), a magnesiumsalt (e.g.
MyC12), a Surdactiantds e sferofwsencRoleFtpron, NPAOFinandvyiaeErin. The

met hod of | fi.cation o Lon : e [ {]jon can
further c ﬁ%%%%ggahs fﬁb gﬁéggogg%%g%égégéa?giéégﬁggéggggg%%H%%gugolution
after NGF axtisgngd, aradibaarngilves sobsthecwashingisokndi onei htkede Fidrosech
containing urea, a chel ating agent . 9., EDTA), Tris n id,  an al kali,
Tr ansf er Q@Qeﬁﬂ®%o%ﬁnf%%%a%¥§'?ﬁ@ﬁgz§'TRéeﬁa§ ?t§5gsg§$59€§dﬂués NaCl and
the |ikg. Fhesgreidwd of purification and concentration of the present
invention can still further conprise heating the solid phase carrier. This
step enabl E&0%thke regeneration and sterilization of the solid phase carrier.
[ 0084] 30The present_inventi |_s rovid o] f. . de j and
quanti fyi ng NGF?Eh?1ﬁﬁﬁqﬂﬁﬁné§?F%Fh I%Fgggngﬁygeggégogaﬁa %séﬁéﬁ%éEQAXM eto
det ect andsygeandd fad\Gs sEpanatseldy nkrednt hedpbet ai nsthdd okhewn faa |36
proteins. The nethod of detection and quantitation of thelfresent i nvention
can conprise S5 ffdsur PgREETEY BLTFP zFAgtEfet dptdnelooic'fe Bt dséntie

I nventign & g.ny Dy 406 sk Aloddie Gonml 6% andisobbdiphBsscgassi€fe of the
present invention). The nmet'hod of detecting and quantifying NG can be
perforned in the sane manner as an imungl ogi cal method, except that the
aptaner of the present 5 invention is uséed in place of an anti body.
Therefore, by using the aptanmer of the present invention as a probe in

pl ace of an antibody, in the sane manner as such nethods as

enzynei munoassay (EIA) (e.g., direct conpetitive ELISA, indirect
conpetitive ELI SA, sandw ch ELI SA), radi oi munoassay



lo (RIA), fluorescent imunoassay (FlIA), Western blot technique,
i mmunohi st ochem cal staining nethod, and cell sorting nmethod, detection and
guantitation can be performed. The aptanmer of the present invention can

al so be uswadsive wlagesl af phebeheephPET GFRHR hYduePhoiesbomeisheds can

be useful 4 / a a J clgyg b dvi or gani sns or
bi ol ogi calﬂ@géﬁ%&b@gﬁg ig%g Fagﬁog?%ggg' |s%a e L?sgseg]cigz}tngg v%@lt NG-. [ 0085]
The di scl osirddsinon ialtlerpobliboabesas oentiohedt herigd mas2@ . nChudi ng patents

and patent_ application specificatjons, are_incorpagrated, by ref ce herein
"h the pr GAC TSt PR EoPPRESeREERT Thatl Bl TeBi- LHimIRRAE Baen i ven
expr esslsy.proaintes Jd0086] wBdTheapeeseatehNventian dndhengineaf er tgescri bed

in nore detail by means of the foll ow ng Exanples, which, however, never
limt the BESRE off OeestarepptoRUCl80BYfe Fx it e UroEhe pacatiidn 60 RNA

Sheci 11 cal 15 v NG BEEEhieR ki bPebtiy onyng PP TR 2 s
per f or med dnsirtefver emaegeo offthernethod dforEltHingtremset, ahuclELiki agidn and
R T
R&D Sysiemi)l Mas s a% adubdkgetitsdbstange rthke 1RV useduise the bbgsbn
round (40N-RNA) was obtained by transcribing a chemcally synthesized DNA

usi ng t he CurdSet iBeratrreThassertrpefvnf Krped nemid aairedrsy Esiccertee) .
The RNA ohtai. . t he, 2! -positi : g f. th
€ Otﬁ.l%l(:@rﬁ%goét%ly &tﬂé' %o%i@oge:ﬁléa%' erﬁ%c%‘@é,; nu%lé *laecd{d A3% O éahrte €

pyrimdine nu e fluoro-replace eot1des long own
bel ow, hawimigileipr itrebiselqueneetay eachhendanfeta rdtamcleeot THerrdndem

sequence was used as tenpl ate. The DNA tenpl ate and .the pri.ners were
orepar ed b &b Wi 4R S8y BENGsT S, TPBOBSF AR et di'e: Pace pair, the

5" - ccagfst HAgotaac aat @A QRramAaChEEaR 8065t £6€Xed R4 D MR stltdltures
prinmer Fwd: 5'-taatacgactcactatagggaagcctgtggagctge-3' (SEQ ID 25 NGO 115)

pri mer RewWh&reigeag Cpsrgprdacaar§ctormeSEGIEING 19®) fooBdures, N
represent }Pcﬁ&}c%@‘:tg{alt%h% ngcﬁgggTaclﬁebQEé meg fyd GRIPIJSES P diomot er

sequence ol yner ase.
direct binding to the target molecule, base substitution is

possible. Regarding modifications of the 2’ -position of ribose,
20 the functional 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
25 substituted or deleted, often retains the activity therecof. It
is also important that the overall three-~dimensional structure
dees not change substantially.
[0051]
An aptamer can be prepared by utilizing the SELEX method
30 or an lmproved version thereof {(e.g., Ellington et al., (19930)
Nature, 346, B18-822; Tuerk et al., {1990) Science, 245, 505-
510). In the SELEX method, by increasing ithe number of rounds
or using a cecmpeting substance, an aptamer exhibiting a
stronger binding potential for the target molecule is

35 concentrated and selected. Hence, by adijusting the number of
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20 variation of the RNA pool used in the first round was theoretically
1014. [0090] After 10 rounds of SELEX, the sequences were sequenced;
sequence convergence was seen. In 48 clones, 6 sequences shown 25 by SEQ ID
NO 1, anddurskqodnCESEEhend/ by SEQE DWNGhe2 qﬂefmtpﬁesfenponﬂihteensequences

shown by SE n enc sh E NGCs: 6 -
nere br s REETEARy VasE BilnehRt MR e A A S R D Py
sequences didifleaien®d bad nEONFENSHSs S eie Nt Dfe RICAAANAMEC seBEQLE Bty 91) 30

The secondary structures of these sequences V\ere predi ct ed usi ng t he MFOLD
progr am ( MCIASKEF, PRAELBACTARE dRv RS L BT | a?@o@@&‘f@CEEOGSIP Rd bul ge

struct uLes;iavi-ag Shmsbak eggsgns %ém@%%e@%@ PBRPVELES P egi-st &tk
Put atlve secondary structures of the aptamers of the sequences shown by SEQ

| D 35 NGs:ofl-s@pdiditatdre BivEAR: nb¥i gausind G W‘@O@ tiye usdngensus
sequences are enclosed in [00 nuc ti. uences
actual ly SHtANES® \%A?Pé‘halé%r ?é %ﬁﬁeto ea ¢h %ﬁsﬁ NCB allrée g)%’os\%%ﬁﬁelggw The
par ent hesess ¥ drit esmﬂxnu(iltﬁohngﬁesh@ﬂwmﬁﬁy.catl ons at the 2'-position and
F is fluorine atom (hereinafter the same). SEQ ID NO 1:

gggaagc( F) A%A( F) gu( F) ggage( F) u( F) ge( F) aggau( F) gaaaaaaac( F) c(

F)c(F F = K
gL?(F ))C?l%i:ggl(: ))C?%;%g%‘ﬁ?c'é;nggg( Eg;e&%&&% )%9@5( 3@9{@1@{@%%%)5 k@at

g?gf‘a?ﬁ § F)a}?ggm(tF);ga@F)a@qagcmF )’u’@e o¢ Eﬁ@mw(ﬁg@@g@w eug( Fhis does

u u aqu au C agu u u

(F) u(F) u( 3‘(% @E%? ? éﬁ( %§: %%a%%a’% c‘ié) a*gec(%@é%( fﬁ%b%rc—‘af”ge)'gg SEQ

£ e o s ot st e
C aaaau aagu agaaau acC agaau C au u u

F)c(F) ac(lf)‘?;t(lf)”h )fé%&(tli?ﬁ(f—’ gﬁhQOt%E‘E? 1%6 %\1@% % g basic

gggaag%F)ﬁ(d?t)éi(nF) %@F)lggge%(lghe(&gséaﬁﬁ@ (R W%ﬁﬁl@l“d acids to

F) c( F) aaau(F) au( F) gac(F) aaau( F) aaaac(F) ggc(F)aac(F)gc(F)au(F)u
(F) gu( F) c(Brat (FecekraactEpaad (Eral Eygg SEQARING that28loes not bind to

aagc(F)c F) gu(.E (E F a
gggu(g) éa;aa{j(ala&?é%( ")f?csglﬁé)eg%(’% Bé(gF)laaaufll)J—'f %fh—% aga%’ga‘él?%)og?%e) target
(F) gu( F) c(fme{dne(.F) aacERyapc{im Ui 08 SEQJD NAt @1 did not inhibit
gggaagc(F)c(F)u(F gu(F) c(F)u gc(F) aggau( F) gaaaaaaac(F)c( 30
F) c(F) aaa %&%aé&éﬂu% %‘a@ﬁfé%rz @ﬁu( F) gc( F) au( F) u( F)

gu(F)c(f) §(F) aac(F) aac(F)u(F)gg SEQ I D NG
gggaagC(JF) C(Og u( F) gu( F) ggagc( F) u( F) ge( F) aggau( F) gaaaaaaaC( F) c(

F) ¢(F) aaaau( F) u(fR=agawfFraaassaueFrrjante F) Q@Ulfé F%‘@beé@)@ib( PRIER) 38 be

30 (P oudd F@%‘“?d? %Y‘&i‘ e M0 G DY 85 0909R0 e Rl v ()

F) u( F) u( P tRe BreivEry. (FQp@:thﬁféalémy,( Rfter prepaaaag(k) ¢ (F)
gc (F) au (F)u (F) u(F) ¢ (F) ac (F)céF)aac (F)aac(F)u (F)gg 5 SEQ I D NO

9: gggaagctFIRYEU W)aé‘gé‘@@@?ﬁ( By gB(F) 8ePEIRITEY EMOGR {F) aagga
u( F) gaaga Fa)lc()F )r%% ?@d 6B a a%m@?)ﬂ@é ?E%e&uw:(@uaﬁgﬁﬂj(l tf’c?“é(o@ c

(F) agc ( c (F) ac aac aac (F)u
of random sequences, SELEX is performed again.
[06054]
An aptamer obtained by SELEX has a length of about 80
nucleotides, and this is difficult to prepare as a
30 pharmaceutical as it is. Hence, it is necessary to repeat try-
and-error efforts te shorten the aptamer to a length of about
50 nucleotides or less enabling easy chemical synthesis.
Depending on the primer design for an aptamer obtained by

SELEX, the ease of the subseguent minimization operation

35 changes. Unless the primer is designed successfully,
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SEQ I D NO 10: 10 gggaagc (F) ¢ (F) u (F) gu (F) ggagc (F) u (F) gc (F)

aggau (F) gaaaaaaac (F) ¢ ( F)c(F)aaau(F)u(F)aaagagc (F)u(E)u(F)gac(F)aaaac

(F) au (F) gc (F) au ( Fu(F)gu(F)c(F)ac(F)c(F)aac(F)aac(F)u(F)gg SEQ ID

T5O 1(1F) gggasgcEptc Ceyal BpgatE) @gh@@@)lmﬁw@ﬂ)m(@e@% llf)fc a@F)ag@@m)?Eaagga
u a aaa o a aa u

(7 a (P A age PP ai ot rhot BT Gt OB ¢ irhel Fr oGt abar et

(F) aac(F) WiF)g@ a9@ rthodnihg: actggga;ag@véf)wptr( Ps mddi)eoqu.d(elg) wggagc (F)u

(F) gc (F) gcaac (F) agu (F) gaaac (F) aaac (F)c (F) ac (F) agac (F)u (F)

gagaaagc (PLEFEY-F) aac (F) agc (F) au (F)u 20 (F)gu(F)c(F)ac(F)c

(F)aac(FE) agrddy) u(F)gg SEQ ID NG 13: gggaagc (F) c (F)u (F) gu (F) ggagc
(Fu (F) gc ( aggau (F) gaaaaaaac (F) ¢ ( F) ¢ (F) aaaau (F)u (F) aaau

EF% ?a?aaaaaau @(@)tagt(gar@ (aE)e ggdléBzdgeaféF)y ALY -HEN) QEF)d( Fhamical

F) c(F) aac ac(.Fu NG 14 a E F E F)
Gonge (B UUBFEe (U (R CgRate | P P el (Be S6opRsegyasrrPist
(Fu (F) gasapasde (DE)OL@ prbgaa, (E)c Q?Upfﬁl@tir@ age {triau sthudtklreu( F)
c (F) ac )c (F) aac (F) aac %Mg i Q I D NO 15: 30 gggaagc (F) c
(Fu (F) (*)raQ@é@@WﬁPSuoefF e Msm %t(JFf) ROSPP I HFPX u (F)

gaaaaaaac E )y E e
Jan AR e, A b ARA bl cBBUaE Tdaibd Fauith frudbd D! deflecdry (F)

gggaagc (Frod ﬁ)hf(ﬁ@ 9150( Erggagc a( Rpu( BRgtesyude) ¢ X @Hﬁ(ﬁﬁ@@FF@&g@ar%ltb

u( F) gaaaa c( F)aaau( F aau au aau
(F)c(P) aga?a*ﬁ JL\%‘”#)% éﬁﬁ)ﬂc@ f5‘86§§ %%)8 %%%%g%)( F’W% Z%é%p BNG® 17:
gggaagc( F) &)y Begie(rmiggagetkruelr) ge( Ebagga@(@wa@cﬁa@wa(ﬁi(the

F) c(F) aaaau( F) aagu( F) agaaau( F) gac(F) agaau(F)ggc(F)au(F)u(F)gu( 5

F) c(F)ac( Fﬁ%‘{lljﬁlata}t(‘ﬁlé&c(alﬂ) @@FF@Q“SE@SPE)YI\I@/S% n.

gggaagc(.F) ed g9 44( F) gu(F) ggagc(F) u(F) gc(F) c(F) gaaau(F) ggac(F) u(F
)gu(F)aaagc( au( F) gaaaaaaac(F)c(F)au(F)u(F)c(F)aau(F)c(F)gagg

c(F)au(F) u(F)gu(® & Beac(©F) dfBpradehF) aactﬁyubﬁ)l@gnqmgs@e D ING 1 kG

gggaagc(F) c(F) u(F (F F Fc

2 CCF) aaatTRTItE) MG (T o CRROED) JRARCEEBCE) DN E) Beg) Ghoriieated

) au( F) u( F)et-Rrcd-aedF)a(tforaac @k) daecr)bel) gao®EQ the NExt 20itlemains
gggaagc(F)c(F)u(i%gu(F)ggagc(F)u(F)gc(Fgaggau F) gaaaaaaac(F) c(

F)c(F) aaaulefrﬂ) ) alahé‘(%(qaﬁf@%@w e’P) gage( Fraut P}t %Lﬁdded to

I:)C(F) )
gggaagc F)c (%E%g %) ggaéé%cg %Ie—}) (?{ F aggau F)%}%1ai-'ahaeaanaea‘{qc(slée)qé:t eé]({): e 1s
(F) c( F) aaaaeic (73 daiagals admRE)tgau ( F}’eltﬁ)g@gau(l?s) ageid) sl @ngrtioned

3385253;33%%%&%%@%%} C R B GRE) e ) YRadahe rpRaNCy

F) c(F) aaaapgkg ulh ) Re()F) @@Wﬁh@a&%@( Epggeu( EDa( F) geAmyNRmcy
au(F)u(F)guéE&CfD%&g(EBC(F)aa%&é&%giéy) g g%D NO: 110), UGAAAGARACY
25 (SEQ ID NO: 111), CGAACAARAC (SEQ ID NO: 112} and CGAARAGARAAC
(SEQ ID NO: 113) are impor:tant portions for binding of the
aptamer of the present invention to NGF and inhibition of the
binding of NGF and NGF receptor. Even when a new sequence is
added to both ends of these segquences, the activity remains
30 unchanged in many cases.
[6057]
Modifications, like sequences, afford a wide range of
design or alterations.
[0058]

35 As stated above, aptamers permit a wide range cf design
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SEQ I D NO 23:

gggaagce(F) c(F) u(F) gu(F) ggagc(F) u(F) gc(F) gaaac(F)agu(F)gaaac(F)
aaac(F)c(F)ac(F) agac(F)u(F)gagaaagc(F)agu(F)aaaagc(F)au(F)u(F)

gu(F) c(F) ao{( Ié)le:@E)aaao(aE) adchERuf g @0 [ 0082] present ifhenbiowmi abso
activities for, ucl ei c,_aci ds. shqwn E :1-9 and 12 were
eval uat ed plf)?vtlﬁgssﬁr Pée uﬁpégﬁnrﬁel?}é%%n% %ﬁﬁﬁ% %a%g &Gr 5n’§’ﬁa§ wer e
taken usi ngirBleAcgr 622080 traautacitied &y Bl Agaigler HampPAsthigpawas used as
the 35 sensor chip, which had streptavidin i mobilized thereon. Bound
thereto wEPesHdaEdl S6AURICES (8- 6+ niIcTRBITHE FEIGF FPANERIIESt n bound t o
the 5 end, thereof i i i l.eoti Poly A
added tg g:hﬁg“o(?l 5 %Egrelgofg% 81]) &&{Fbﬂﬁ‘l orjllq%tt%gﬁéi% (::Lh?% via a bond
bet ween T mmuylcAs, Thewparmﬂmbpl rra@bmm zmti veaisn ot rEO0D rRdic28: L of NGF
for anal yte, red at, 0.5 ed, with the addi.tion of a final
concentratqecﬁ‘iEp %%eﬁ\/l Breffbwi:%gﬂeﬁ ﬁ L Do FrdH e %&I ution A was
used as a yoppying buffer. Here, sol utlon Ais a mxed solution of 145 niM
sodi um chl orlde 5.4 mM potassium /o chloride, 1.8 nMcal ciumchloride, 0.8
M magnesi um chiFeXi &ampaenVEirei BTPRRFYL @) | m%{ﬁéPcb 5 RUFRe R T20CIAs a resul t
of the t d.th by SEQ
' NG S B e REeCE ahi T ST e THan 1 R Sont o R

Her e, 40N referisig @ tshegiackend aﬁinlupbeiclscmemblfeﬂuﬂme:dnmlmgund
conpri si ngasa 4 -ng_{ll eoti de randog1 qgence As an exanple, a sensorgram
showi ng a EnECFRACAgSBPYENRY Apt amer shown by SEQ I D NO 6 and NGF
is shown imdd. 11. Fromthe above, it was shown that these nucleic acids

are apta F. zo [0093] Exanple 2: Prepa
apt amer s tHamas ef j(da) MyiNp g-KiExed sequencer(EMARr g .
sane ner==s I n Exanple 1 except that a tenplate having a 30 nucl eot| de

random’se ree 25 and prinmer sequences different fromthose used in
Exanpl e 1 WeErélJused. The tenpl ate and the prl mer sequences used are shown

bel ow. As te e 30 nucleotide.ra uence used The,
ol at 6. ahi e Ior O e FeER PO CE G by CERERTCOF QYRERaSTY TG o0t A

tenpl ate: {;hrdgaggal;,coatat egeadcanatan 3Nl &6t 08¢ Caitai t&ditLiGBIng BEQ I D
NG 117) primer Fwd: 5'-cggaattctaatacgactcact at agggagaacttc accagaag3'

(SEQ | D NGB8} 135 i Mieearéy cf5theghpyad ceht Yt arieiedt atde lC(aleerl D NO
119)  [Q098)¢rerene Aller 13 HQURAR.0L PELELy %P&nseqélegf&gan ES s RRC a%nced

Al t hougd sequence donver gence was not seen yet, man I'ned a
consensus sedquerie Mf wwmpeefesmlyp NO G917, aﬁdltm add]atcmolmjf Saffe

sequences co t‘ ,ned nutatiq |n th con gus_sequenc UGAAAAAAACC (SEQ
ID NO 91)2 (lgég @E?nttm (BEH9TS

95), UGAAA@%%%(}:)%EQ%Q MQ&%Q@) @neot Bsohtk@@)ov%keféf@awlmw a&ﬂﬂptence
is somewhat different, /o A SEQ I D NO 102) was present as a

sequence eXpedtat w&f&r«;ﬁbd}’sﬁm‘tpaﬁbﬁultgéost phelbreony PRRESERY prdgram A
subset of ]Qegfe o] by 4 Q09
After 1‘% rounds %f%g%i% t%gﬁge%eﬁcggﬁpga?%ﬁgg%e%falg%?ﬂnéléconvgdr gence
of ot her ssslendess was gt lSéerriyubft wacdeduences shoanmuby SEFd:2rNOsin 43
and 51 wer resent n f these sequences contained, like .the s ences
After 13 rothdSTBRF (Ho Rrolb&icus SBGUERCECs! PUBAMPAAAREP L SEG NG D1
I'n primer segquences (i) and (11), respectively.

10062)

30 The present invention alsc provides a complex comprising

the aptamer of the present invention and a functional
substance bound thereto. The bond betwesen the aptamer and the
functional substance in the complex of the present invention
can be a covalent bond or a non-covalent bond. The complex of

35 the present invention can be one wherein the aptamer of the
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addi tion, sonme sequences contained nutation in the consensus sequence of
UGAAAAAAACC (SEQ I D NO 91) such as UGAAAGAAACC (SEQ ID NO 92),
UGAAACAAACC (SEQ I D NO 94), UGAAAAGAACC (SEQ I D NO 95), UGAAAGGAACC ( SEQ
I D NO  109)reseGAAAAKACCUCNSEQ | tn@50oNmeRY) (e.and ther iReofAfgabséonef

t hese sequences i s shown, by SEQ NCs 3 [[Q097] _After rounds of
SELEX, the\g“g)é3 GENEEs © %e?gesgalﬂ%nklé%d3%r aéllffemﬁtt kglg“ghsl rseeg)ﬁéquc%es shown by
SEQ I D NOtdafetdrd .2 mgug@ﬁ@&@ﬂf@m@s@aﬁe afs S® kHRr@eu154,v5Tiandeq7
wer e present, convergence of other sequences was not seen yet. Many of

t hese seqiendéd @Sntdi REWLY EBRSRFSUR %%ﬁ?@%é%ﬁ%tmmﬁ@é SEQ ID
NO. 91) %@%@9@ G REENE PO o 92% a&%ﬁ S( le D NO 95). A
wn SEQ |D NOs: 54 -

subset of t hesé sequences i s sho 98] After 22
rounds of ﬁ@:@)@lmg‘r)easeqm@aa;esmmecsequ@mdﬂf&cdg@m ap@as@queﬁlfcébeshom by

SEQ I D NO 3 hown_b | D_NO., 68 T
equences R ndl S 0qUEHC Ba" 0P T ERATAAAC (B0 P DR TT0S AR

CGAAAGAAAGQHsSR@QJD) NRoti@4), Shebt dfiet p diens ansensust igg@isEnNeRgaitewn by SEQ
ID NO 91. Convergences of other sequences was not_ seen, but many /o

sequences OREH fﬂlﬁ*@%oﬁ@éﬁ%‘s"l@‘éﬁh‘é%%esarbq SSOLAARSC GBSESS D N0 91)
and e S b
U%ﬁ&%%%n(e% J[q &%m;gST o4 eot ngitltda%a SSBIUEREES b?ﬁggw y

SEQ | 60 - sequences act ual 'y obtai ned
whi ch cor respdrthdes SEQgl.D NOstaent & bnedt abbyien aree shrownl dvdlicies The
parentheses in the nucleotide shgw thg rmdl ication at the 2'-position and

Fis a f|lﬁﬂﬁﬁﬁ§%ﬁﬂ§ﬁl%%éélﬁﬁ 3rgegp comp ementary Seguehce,

gggagaac( Ra(iddik)s ( bharathl e0E) sapagud & b (i) of ) geaagaaac{dnces for
c(F) c(F)aaaggu(F) gaaac(F) aac(F) aau(F) au F)gu(F) gc(F) ac(F) au(F)
ac(F)au(F) D% ( ﬁXFaLR#qungg tagcesg: lumlnescent substances,

E E 25
et bt b e e

(F)ac(F) aw(lﬁéaglqaw( @MSE)]@CCE)S&Q F) d@ﬁgadsmyegrm@e Botes (e.qg., liposome,

OUE) aaau(t) S T BEFAAUEE %?Eygﬁ%&%ﬁ%ﬁ%%?%a’gi?% Rire s

ac(F)au( F)wgosy I'_D)Efe(d:)l(i'.( mivEhle( EharsfER kRN allcheamyc1n and
gggagaac(F)u(F)u(F)c(F) gac(F)c(F) ag gu(F F ) u( F) gaaaaaaac(F)

c(F)c(Fa ‘ggaagdeCRrguTRFAAER) GUEFYEETF) Yeer)&u( F) ac(
F)a“(F%%935¥éﬂéﬁﬁaéaﬂﬁhﬁ@élc&Fh§h§§a§ﬁchk5§%£ﬁléé or trofosfamide;

ethylenimines such as thioctepa; nitrcosoureas such as
carmustine; alkylating agents such as temczolomide cr
dacarbazine; folate-like metabolic antagonists such as
methotrexate or raltitrexed; purine analogues such as

25 thioguanine, cladribine or fludarabine; pyrimidine analogues
such as fluorouracil, tegafur or gemcitabine; vinca alkaloids
such as vinblastine, vincristine or vinorelbine and analogues
therecf; podophyllotoxin derivatives such as etoposide, taxans,
docetaxel or paclitaxel; anthracyclines such as doxorubicin,

30 epirubicin, idarubicin and mitoxantrone, and analogues
thereof; other cytotoxic antibiotics such as bleomycin and
mitomycin; platinum compounds such as cisplatin, carboplatin
and oxaliplatin; pentostatin, miltefosine, estramustine,
topotecan, irinotecan and bicalutamide), and toxins (e.g.,

35 ricin toxin, liatoxin and Vero toxin) can be mentioned. These
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gggagaac (F)u(F)u(F)c(F)gac(F)c(F)agaagu(F)u(F)u(F)gaaaggaac (F) c(F)c (F)
aaagc (F) gaaac (F) aaaac (F) gu (F) au (F) gu (F)gc(F)gc(F) au (F) ac
(F)au (F)ggau (F) ¢ (F) ¢ (F) u (F) ¢ (F) a SEQID NO 42: 5 gggagaac
(Fu(Fu Eﬂ%)m?(ﬂi)og@g( @P@EGF)Leagaaguf%@M FI)F@I%D‘(G@ Jgaﬁ@ﬁfa@@S(?E)- c (l(:) F)C (F)
aaaagagc o a ac au
(P ggau ( rt%%(rﬁ)(or)%(g%u(ﬁfc %ﬁ c3 ‘%%%u?%‘%\%% 5&’?59351%5-95%%* (ﬁ‘%u (F)u(F)c
(F)gac(F) cﬁd%)omﬁa@@i( Ehu (:E)zaue(inygamm@@ {uoh cas( Rhrorb)inG (axrdau (F)au
(F)gagaau (F) (F) au I('iF au (F) gu (F) F)gc (F) au (F) ac (F)
au (F) ggé‘&?t(ali)loérPF)elE’aéF) &M(“ r ) FaciSEn 4D - be gggagaac (F)u
(R u (F) del@nLQﬂ%o(i:Fhe% (:E)a@gééﬁuﬁg)Higa&gf)&a@m%%e(f)orc( F) ¢ (F) aaaau
(Fu (F) agc (l aau (F) du (F)gu(F)gc(F)g isc (F) au
(F) ac (F)r@j:z(lli)tlgngwat@n(ié)lucl(eﬁ)?ec (F)u (F) c (F) a SEQID NO 45: gggagaac
F)u (F)u( 6:63( F) gac (F) ¢ (F) agaagagaau (F) gaaac (F)u (F)c (F) ¢ (F)

F) aaau ([E% (F) aaggac (F) aau (F)gau (F) au (F)gu(F)gc (F) gc (F) au
ac (F) au (Frrggapiahke 6F) ehéFrombFex Cof Mha 2SR 1iRWaL 40 cgggagaac
u (FHu (Fc (F) gac (F) ¢ (F) agaagu, (F)u (F) u (F) gaaac (F) aaac (F)c

c (F) ké?’aébﬁ? B u f(ofl) eéémPF? rge PEYLRNGHE) adaf A9 oal FEGRTFR gc

) )%U(r %%ﬂ'ﬂ( Fé (E 8 ) ¥ R &k Faﬁrﬁé% QJ&N@}: 4hd 40g,
agaac (F c(F)gac agaagaagu (F)u Yu (F) gaaaagaac
c (F)c(@ Mmz(dé)rga@d @F)nlaagatIO(:F) au (F) gu (F) gc (F) gc (F) au (F) ac
) au (F (F)c(F) ¢ (FHu (F) ¢ (F) a SEQID NO 48: gggagaac

WF) gac (F)c (F) agaagu (F)u (F)u (F) gaaaagaac (F) 30 ¢ (F) c
(F) gaaaaac (F) e (Eptager( Bhdadohflenadt (e aprddInigui vntgeor( E)arng&a@é) au
(F) ac (F) au (F)ggau (F)c (F)c(Fé (P S D NO., 49: G%a
() u(P) U (39 CRTIga CRLAEIPET ABRaGUnEH aaangith ey B (CENGE (F)c
(F) aagag( Fancggﬂuy{l@l 335 (FL0R38d4n beaHGﬁan@wéf)r@%étFar gcaEF) au (F) 35
ac (F) au (F) ggau (F) c(F) c(F)u (F) 50: gggagaac (F) u
(Fu (F) orngi)igas @Bove,( IN)SFagaagaepr yaradaad (IF)t:he( Main (a7

e R S AR B g e

(iF)S@(iF)fﬁ( FF@?F?%H)S%@ I(IE}')iNbo%zlznl Iﬁfg?dfdg%ilac (F)
F F F F

(0 el DB sl a1 (6 STt

au (F)ggaul@®sk (F) c (F)u(F)c (F) a SEQID NGO 53: gggagaac (F)u(F)u(F)c

F F)c(F (Fu F F F
() 90(F) nacau( PO R et 08 tE BRt ot B i o et R ac (P au
(F) ggau( F) gndda @l {iF)pdim), ®aldk) pdin, upper limb pain, whiplash injury,

arthralgia, ostecarthritis, gout, chronic rheumatoid arthritis,

-rl\_/(Q N N N N

25 headache, migraine headache, catatonic headache, cluster
headache, secondary headache, orofacial pain, toothache,
causalgia after tooth extraction, phantom tooth pain, visceral
pain, cardiac pain, abdominal pain, mittelschmersz,
dysmenorrhea, labor pain, nephralgia, ureteralgia, ostalgia

30 and the like), inflammatory pain, neuropathic pain {diabetic
neuropathy, toxic neuropathy, pain after operation, phantom
limb pain, fragment pain, reflex sympathetic dystrophy,
causalgia, postherpetic pain, trigeminal neuralgia, central
pain), carcinomatous pain {pain due to cancer infiltration

35 into visceral organ, pain caused by blood vessel obstructicn
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SEQ I D NO. 54: gggagaac (F)u (F) u (F) ¢ (F) gac (F) ¢ (F) agaagu (F) c (F)
gaaagu (F) gaaagaa ac (F)u (F)c (F)c (F)aac(F)gaaagc (F) au (F) au (F)gu
(F)gc (F) gc (F) au (F) 20 ac (F) au (F) ggau (F) ¢ (F) ¢ (Fu (F) ¢ (F) a
SEQ | D NO dis5:tgdgagaarecEpd (RfUltFRtto T geange) tds(sMe agaaguofF) u (F)
F F F F E F E
‘(JF§ éug?g&gga‘g s CaESﬁ%SCa( lng%asas%% )%a% gh )lngq:a%:ﬁ%re%?%ig 'fr?eatg)s% )s(lﬁy .
25 SEQ | D NGn Szﬁaumg&gaqsex(ﬁmdaﬁ) Ule(rﬁ)eC(llﬁ)fgaﬁz(rE):lcn of cancer tissue),
(F) agaagu( F) gaaagaaac(F)u (F) c §F) c(F)c (F)aac(F)ac (F)aaau (F)gc (F) ac
(F)aac (F)u-F™at 4P §a0rrge( F
c(F)au(F)agéga @u(F)ggau(F)c(F)c(Fu(F)c(F)a SEQ ID NG 57: 30 gggagaac
(FAu(Fu (F) c(F)gac (F) ¢ (F) agaagu (F) u (F) u (F) gaaaaaaac (F)
c(F)c(F)aaac( F) éf&(lﬁ)ec thE) dgaagee( F‘fa@CiF)%@aﬂl‘(fF)ﬂ’aﬁa(m)a@u(qF) deR) go ( F)
F F F F)c . (ELc(E)u F
avgagac. (b TR TR B ReE Ve eH e Sl AR U TR T ) gaaagaac
(F) 35 c(E)u:ptz(;E)e aaAkrdsyac pkpragaas, (Eét@@@ﬂtl{ﬂtm (raaid F)gu (F)gc
(F) gc (F) au (F)ac(F)au(F)ggau(F)c(F)c(F)u(F)c(F)a SEQ 1D NO  59:
gggagaac (F)THBI) CEEfGac(F)y dpFraghabhtF)c(H)gabe IR PR Fhru
(F) gaaa aﬁ%é)é@r{ Be e(nl%)lo aggaggau (F) au (F) gu (F) gc (F) gc (F) au (F)
ac (F F) ggau c (F) ¢c (FHu (F) c (F) a SEQ ID NO 60: gggagaac
(F)u (F) ul@W®E(F)gac (F) c(F)agaagau (F)u (Fu (F) gaaaaaaac (F ) ¢c (F) c
F F F F . F F F
) B 1 S B B bt B B i )
(A u(Fu (Ae{fdgae s(df)r@(glﬁ)sa@a@@w( F)ﬁys’:E)@Ucaéch)eﬁ)aoa:(:E)azg,aaﬂa(dE)eraaaac
(FHu (F) c (F)c(F)u(F)gc (F)ac aaaaau (F) au (F) gu (F). gc (F)g c (F)
au (F) ac ¥¥“%u (P Qﬁﬁﬁ?a@Ff@nEPfc(??ﬁt(F§ EERET: a BEGTIFS $FING BPCers
gggagaag; (faofé&fa déﬂegk,clﬁgkrgéﬁnEE} C1(fYy AgRegH, (ﬁaniéﬂial‘béﬂi

gaaagaaac (F) c( c (F) ‘aaau (F)u (F) aaagu (F) gaac (F) agu (F) au (F) gu
(F) gc (F)leeg (@n@ﬂrr( Bregst( Epnaer F)ieggabléF)oma(F)e@QhFJ)aﬁt(@)a? (F) a SEQ

ID NO 63: F F)c E F) u( E E
D NG 53 g1 fgencang. (Pl LEMI(EA(EI0ac (F) o) (E)oagpagaut (BRHEILLE)
(F) gc (F)wglcmsﬁ'F)t@tbz{ Flradseae( Ehaga( E)aa(EBla(EiweéFr)mE:)ea SR CRIIPEN O) 64
gggagaac (ﬁéwéE%u(F) ¢ (F)gac(F) ¢ (F) agaagu (F)u (F)u(F) gaaagaaac (F) c
(Fc (F) ab3%8YXF) au (F)u (F) agc (F) ac (F) ac (F) au (F) au (F) gu (F)

F 25 SE
?([:)(Ng : ggg(ag)ahae%ijg\(@%%%@ t%ua(gécggglgr(aérég%ngé}gia;uﬁ!:?:a@tl(v':a)te% Q

gaaaaaaac %f%osimd:thqgﬁonx%all©ﬁ)06 CExAgagd R&EF-MBPKF)REGaw (FH)IK @ au
5 30 SEQ | BRAI K g uRy AR CRRICR 60( P b A BactH e te P rtieib otk b U
(F) gaaaaagegidhy @drF)a:s( @@M@%@F)a@@gaﬁlffa@éﬁ)aaﬁléﬁ)oﬁméﬁeu dd)isau (F)gu
(F) ge (F)Ogct}geF cgther (handa,c :L(tF)ln%lichgeg) cg%?udea h :Lanhg S(Iérlljaf Fgat%w(alzf) a
25 via p75 receptor. Therefore, the aptamer and complex of the
present invention can be used as medicaments, diagnostic
agents, test drugs, or reagents for diseases relating to
activation of these signal transduction pathways. Examples of
the diseases relating to the activation of these signal
30 transduction pathways include the above-mentioned pains and
cancers.
[C069]
When the aptamer and complex of the present invention are

used as medicaments, diagnostic agents, test drugs, reagents

35 and the like, the subject of administration of the aptamer is
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SEQ ID NO 67: 35 gggagaac (F)u (F)u (F)c (F) gac (F) ¢ (F) agaagu (F) c
(F) gau (F) aac (F) gaac
(F)aaaaC(F)u(F)c(F)c(F)c(F)aaaggaau(F)au(F)au(F)gu(F)gc(F)gc(F

)au(F) ac(ﬁ)cau(pﬁ)rggmm@ﬁ)réﬁfﬂ@(nﬁ)a@FE)J@@F)QJIS@&HWJNO mgmates (e.g.,

gggagaac(kE gac(Fk)c F) gu( F) ag a

2Ry a( ) CUEFRLETEl R TARaCRF ST F] Sgu U OCS buCRy 0Ct Y D Prdd - =ne
(F)ac(F)auﬁﬁhggﬂmﬁFh@ﬁEh&@F)déﬁé@tf&aamiﬁiﬁﬂ and wofﬁmagbendmngsaQE|Q|ties
for NGF of the nucleic acids shown by SEQ ID NOs:, 37 - 68, were eval uated by
the surfac®Pl £on PG Sees BREABR: nBPRBA. STEFR HOH "G ni92&r PFo™FR&E-C8RGwn i n
Exanpl e ;1 sed for the experinent. As a result, all the sequences were
f ound to bind nore significantly to NGF than 30N of the control . [0101] /5
Exanpl e 3: Prep&h@tB@mamerNAdDNﬁmnbsal@famhanmﬁeﬁﬂﬂﬂ imiviedd iopeeirti cal ly to

NG wh j
pyrinidine eof&%g%ﬁgénﬁségégégmw%%g¥ ur| O”?ﬁ%%%éfé% ?R d*PTREST
tenpl ate used woepildined andOpruekaot nﬂeemam@mm wefidnes arddese fpii ner s

used were different fromthose used in Exanples 1 and 2. The pool of
RNA- DNA no¥&l AqhRateiad -acr B uBERPFH 1He 13¢ Trigurid wHY oBfagheg By NGF,

Lranscrjgbi g, GRHEAl S YNLRESEERH- AN BSods [ VI Ale s A IFATPEIHEEP,  dCTP

and dT substrates. Here, rNIP iIs rlbonuc1eot|de and d
deoxyr i boraret etdte del ket h@heepzp@peme mettwdsefid aisnddeanhetignecastehose

h 1. The t t |
Shout |1 B b, T8 SR L6 LT e 4 1 SR B o
gccct at t ct {gosd et Gra¥ orpan@ekiDbMOpa 130p r pih ABsmfaeion, and the like).

5' -t aat acgact cact at agggagaggcaagaat agggc-3' (SEQ I D NO 121) prinmer Rev:
5 -tcctaat f&t¥Ektctcttcac-3" (SEQ ID NO 122) [0103] 35After 7 rounds of

SELEX, f.he sequ u
15 SLES W @ r3equenceed s -SEQHENSS £OnVer GA%CC ( SEQ D

but many sequences cont ai ned the consensus sequence of
NO 91). Afempler0 afounrids rofesSBLEXnvehéisrquances weed sequarmeth dgai n. Six

sequences shown by .SEQ 72, 5 sequences shown 5 by each of SEQ ID
WP %ﬁ%f gpa@ﬁ%e

NGs: 70 aﬂal S shown by SEQ ID NGs: 69 and 73 were
present. @oeh tion, 22 sequences were found only once (including a
sequence shonggﬁhggﬁgép NO 74), many of which contalned t he consensus
sequence of T JGSEQtPB ROC20EY. 2ng FORDAEX OF therprenfiteoti de

sequenc i h r d 14 are
shgvvn b%lsoj\?lv%é#‘?ﬂ on 4 Irf; Hééggx-ste\gq I5Gh +eQkT 880RQARArLL SEG D hd hentéAh

| etters show deoxyri bonucl eoti des, and a
and g in Icwwd}txnnedﬁnnamanaﬂuamdrmben&ckeotDdemedieaﬁﬁm}${)m«gukﬁtorsf

9992029 Caadag ] 4000 00Cag (0890023002 TR CR 00T CIHRI U s s o
{0073]

The aptamer and complex of the present invention can be

25 used as drug delivery vehicles.

[C074]

The pharmaceutical of the present invention can be one
formulated with a pharmaceutically acceptable carrier. As
examples of the pharmaceutically acceptable carrier,

30 excipients such as sucrose, starch, mannit, sorbit, lactese,
glucose, cellulose, talc, calcium phosphate, and calcium
carbonate; binders such as cellulose, methylcellulose,
hydroxylpropylcellulose, polypropylpyrrolidone, gelatin, gum
arabic, polyethylene glycocl, sucrose, and starch;

35 disintegrants such as starch, carboxymethylcellulose,
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gggagaggCaagaaTagggClggaaaTagaaCCgCgCTgTCTTCaTTaagCCgCCCaaCggT 20
gaagagaagagaCaTTagga SEQ I D NO 71:
gggagaggCaagaaTagggCaClTgaaaaaaaCCCaaaTTTaCCgTCTTCagCgTCgggTgT
gaagagaagagacaklaggepSEQ kPcNO sd@iu@giycol~starch, sodium hydrogen

gggagagg é@g%%%?g%ggT%% 8%P§E8T CQ;Q%%%? %ES%MICl%CTgT ngbrlcants

gaagagaag

g9gagaggCargaa kagaagact I gaasasapiiaapgasagsa Qtlacadygeadahdiauryl
aagagaagagaCaTTagga 30 SEQ I D NO 74:

gggagaggCéﬁ@é@i@ggé@éTQgIgqagﬁ@@tﬁﬁ@#@h&gﬁT@G@G@h?ﬁé&ﬁTﬁ@B@@@ir
aagaga NGF of th
guc?e?cgggggé S%%%%§§%gégggtﬁy|f?kkg g%gﬁuﬂ%QQﬁggéﬁ%%f gfgg %y t he sarfac:

pl asnon @&&@@&W@Q1WBEh&dchAaHEBbddumlMehabate t batiisholwwdirngExaspléitenas

used for the experiment ares all of them were found to, |nd nor e
si gni fi caMaS & 2NEES haA"GORF OPY ?@F%ﬁﬁﬁTcﬁtaQ;% ghﬁﬁ c& rie

Preparati oxiQf, NFaiant arekatbaving bégher actdViduspending SGkBXsWasch
per f or med u5|ng an RNA pool contalnlng a sequence shown by SEQ ID NO 36

doped mnthﬁ8@mﬁiaﬁ@@&ﬂ§é96@ncéohﬁﬂlﬁﬂh@£W¥@l1ﬁQﬂﬁN[ﬁﬂQnﬁiU@ééﬁéhces to the
poth engs dhareqle. A0 BEbEX NAS,DRELOLIEY 2l MDaleddt LS SHIY JIRRACL AR 1N
o] hée shown

Exanp e seduenc npla & and priners are el ow

[ 0107] tenniamﬁerS phisiological saline, and orange juice; base waxes
GAGEATCCATGTATGCECACAT %% tttttt atcctg ctccacag (} coCITC
TGGTCGAAGEHER $3 £aC20( gf& %t ¥ c»a ygo rl%% &erﬁs(ef’@% ang (109,
c (109, try10%xelicat Eéo%ntﬁoﬁé@% bud fﬁ@% ,ate (291120 tat itve((70% , a
(10@@ c (10%, g (10% (SEQID NO 123) priner Fwd:

- CGGAATTIGHAATACGACT CACT AT AGGGAGAACT TCGACCAGAAG: 3' (SEQ I D NO. 124)
15 Preparations suitable for oral administration are a

solution prepared by dissolving an effective amount of ligand
in a diluent such as water, physiological saline, or orange
juice; capsules, sachets or tablets comprising an effective
amount of ligand in solid or granular form; a suspension

20 prepared by suspending an effective amount of active
ingredient in an appropriate dispersant; an emulsion prepared
by dispersing and emulsifying a solution of an effective
amount of active ingredient in an appropriate dispersant, and
the like.

25 [0076]

The pharmaceutical of the present invention can be coated
by a method known per se for the purpose of taste masking,
enteric dissolution, sustained release and the like. As
examples of coating agents used for the cecating,

30 hydroxypropylmethylcellulose, ethylcellulose,
hydroxymethylcellulose, hydroxypropylcellulcse,
polycxyethylene glycol, Tween 80, Pluronic F68, cellulose
acetate phthalate, hydroxypropylmethylcellulose phthalate,
hydroxymethylcellulose acetate succinate, Fudragit

35 (manufactured by Rohm, Germany, methacrylic acid/acrylic acid
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25 prinmer Rev: 5r- GAGGATCCATGTATGCGCACATA-3' (SEQ I D NO 125) [0108]
After 10 rounds, the sequences of 48 cl ones were sequenced. Sequence

convergence was not seen, but nany sequences contai ned the consensus
sequence &OWAAQ%QPSE@SBOGI B- NOEeBIYC PRLGRIFRG orfd

ID NO 92),y aneS%Qe' D: MO 193) s LIGAAAA %rﬁé@@u%@c%@ m%%cu
UGAAAUAAACC SEQ ID UGAAAUAAACU (SEQ I D (S
ID NO 1013 md-f.@ﬂaaks@ pnl&p@hrac@pnaonedummewwrﬁam RS EORdENsUS

sequence UGAIAAAAgA 91), . were, al 5 resent .

Therefrom We"melO SEl 6 5&18% l?&a‘uéN?SSSStb?%%ﬁoﬂnﬁ‘c %et léxbson%? ng activities
for NGF swast eleasilnediddy, gee asuhf asgdpbagapat: f espnemce daret it 1The .

measur enent net hod is as shown in 5 Exanple 1. As a result of the

measur ementCO4f1 of these 12 sequences were found to bind nore

si gni ficantly t O NG 239 e of 'sﬁ%li:aiﬁgpk&t:epgg&?ge%f M 30%aN4Qon

sequence. The nucl eotide sequences actually ‘obtai ned, which correspond to
each SEQ I B2NO ., aIIetsdtmmmtBsIMMIlIBt[mtOg:]n,SE@b@meom administration,

F).u( F F F) c
DA L e 2 KRR R A R S N g AR e R R i
o osonan P (D) o Brgac (D (P soaage. C%’%réﬁa%? CF) anbre
gggagaac u u C gaC C agaag au aaac gC au g
UL SN0 E) PETATS G (e ARF Py CPR A bR bt P ol FYSX B M By ion -

) au(F) gu(R) (ﬁ)gcl(&) E:)%‘%(eF)J)%(F Qe%ﬁ%&(ﬁ @ié’(f}@(fw)aéz lePNO :
20 gggagaac(F)u(F)u(F)c )gac c(F)agaaqgu( F) gaaaaaau(F)c(F

(F) c( P) aguiR) aif e (Fraagae| Bg raakc Ry dantt P obET 6¢F) s BB 2

gu(F)gc(F) F F).au F)g F) Fc(F 78:
Sagataac ECHL % CRGRAE e B agaRtCr QUL FT 8UTE) St P L ﬁl?‘oezs

u( F) u( R (Ayegaos (00 U(ﬂ—%a(d_e)o@(sﬂs@(elﬂld@céﬁ)s?éﬁ% UbTry avd fr) @ped Foe
)c(F)au(F)au(F)gu(F)gc(F)gc(F)au(F)ac(F)au(F)ggau(F)c(F)c(F)u( F)c(F) SEQ

| D NO. 79: MYeleeiareeb( PITUED) dER) CORPEASERTc ERFREARYYAUR ¥Falyc () c( F) au(F) gu(

30 F) ggaggut R)wapgact Pl (Jrigaaaeih) %aefe(aﬁmlé)e@wEﬁagﬁfig%%ﬂeca(fd the
Ygc(F)au(F)ac(F) au(F) ggau(F)c(F Yc(F)u(F)c( o}

?%;a?%acg P k) u@ﬁ%elczgaﬁ)eg(a%@ﬁyo?F¢aggagu%?@aéa@c:(n:)eaacﬁﬁ;(aﬂ(r@né s;Sc:h as

c c aa aau aaau c u

)2 ) Bl B GCTE () o e AeF Y BasuU B eP) EC R It I E(F ~SESTD Na a1
gggagaas R e Red{ds ga%Fhe(:Eiréga@ggé@ﬁ@ﬁf)m(f) I dlcally
u(F)aac(F)c(F)ac(F agu(F) au(F) gaaau(Fé@aac(F)u(F c(F)u(F)au(F)

gu( F) ge( F) Yeq etk FECrFACEToeR) S5 e TBING B2

s Tn R D g b R

(F) gugz)c?Cﬁﬁgﬂ§%mﬂlgmgj?§égb§)@w@?g( @E%Em@dﬂeﬁi@ I'D NGO 83: 10

Ganasaaac (P OOF LT HL TR B T R eCh aGAECRY ADRCRTal( FI DU med-

gc( F) gctsh) asl( da ¢ (e Ruiamy Rne(iide( Blagteieeh) r8EQED NebmB8darriers

999agaac( F%é“f%#é&?éfs) o eddad 033 (292220282 PU L ISR poness,
biodegradable or non-degradable sponges, bags, drug pumps,
osmotic pressure pumps and the like. Devices for continuous or
intermittent, systemic or topical delivery from outside the

36 body are also included in the scope of sustained-release

preparations. Bicdegradable bases include liposome, cationic
liposome, Poly(lactic-co-glycolic) acid (PLGA), atherocollagen,
gelatin, hydroxyapatite, polysaccharide sizcofiran. In addition

to liguid iniections and sustained release preparation,

35 inhalants and ointments are also acceptable. In the case of an
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15 c(F)c(F)gau(F)gaaagau(F)gu(F)aac(F)aaac(F)c(F)au(F) au(F)gu(F)g
c(F)gc(F)au(F)ac(F)au(F)ggau(F)c(F)c(F)u(F)c(F) SEQ I D NO :
gggagaac(F) u(F) u(F) c(F)gac(F)c(F)agaagc(F)ggaagc(F) C( F)u(F) 90(
F) gu( F) aad{tFpd@Rfgc 6F) aggaue F) nanedttr) alre (F)(@zpudr)yad Frgte 26

F)gc(F)gc F) Flrac(E)au R¢(F E I i
gggagaac(% U %‘ %% C é%gég%gﬁggg%%ga%%ag%}tl’gl(;)gtci(o(’f:)ug?%g 30 FrgEopsiate
a«(':lg § F) E(F )F)lu{rﬁ)l@ga@;u( E%eigm(:E) gagamgmﬂaﬁﬁm Ec%nugalg) ﬁbmméféégug) g o s

c c au au au(F)c c u(F)c anpl e
Prepgratléﬁ’ o tﬁpﬁé%gg gﬁ é%&%ép |W§%§ﬂq%F45§ ;o1 DNA
aptaners thalsRiind, Sgg%ﬂgﬁﬁﬂkkYnthh@?&ﬂ*ﬁﬁ&ﬁg‘HHEf%&ﬂ“ﬁn@gt%Qel§ﬁéE§s
net hod. The SELEX nethod used was an i mproved 50 nmethod of the nethod of

Fi t zwat er r@mhrﬂdy et al. (Fitzwater and Polisky, Methods Enzynol. 267,
275- 301, 1[3)%61)8] a target substance, human NGF used in Exanple 1 was
used. The for the first round was DNA with length 71 (40N- DNA)

obt ai ned by addieng,peismekafpleencestihe émhﬁa@tmis: ,0fo 140 cnuelient ildeirandom 55
sequence. To obtain single strand DNA biotin qurysl added to the 5

t ei xui nal GBS Ré\ywﬁoﬁ@ie%ﬁm%&%rahydrofl oleate, ethyl
5" - CGCGA T
> m@%@%@[s@@%@%’*ﬂ E%Q% )CHz)%ceﬁﬁQhMQt G%% 1rTeC_rr 5

primer Rev
(SEQ ID N@onM&)ur[aMel2]glycerylmmw@om@t©or@lmeztml gforpstaardse t he

seauences ol k%] R R SoaRAUCNERs: D Le, RATE IRIVIer Ayl Bxample 1

As a /o rek nCes™s re presert. The

sequences ﬁdﬁyéﬂﬂyl@meg&b&wm hebowcet 01331 di/ShGh | INR 1B, sorbitan
GGGATCGACAGGGECT AGGTTGGAATATGGGTATTTTTGTGGTCCGAGTC 15 GTGCCATCT
[ 0114] Exatrﬁﬂcéle@“teAﬁttéﬁgﬁsntaﬁ‘ﬁt PRETDOP £/ t RO HehgrUto G Ganld 5REE 1 ecept or

Vhet her, . e, At Qi soona oy SEQ hoh MO 1afe 12:ate 3R AULBEOAT [ nhi bi t
t he bi ndl ng of N NGF receptor (TrkA and P75) was det erm ned 'Usi ng the

surface plmlmmweéwﬁaa@@ehﬁ@ﬁﬁodd ASS’QOIe@Ibd(tJﬁaCE Asoree Cifpdady)' s

protocol, Pr n.A. 2118 Pl E S sensor. _chip.
About 1106’%& g‘fyeﬁhréenﬁ &QR R%g}égm% mi’ﬂg?% E)to{lal ong‘\é?"ﬁ’gg%fﬁn
(175-TX, R&ED ,sysilems)yands liemaphibi zedrbhemeqmom&slém anatadee ,nadnagyi xt ure of

NGF (0.1 4M and each aptaner (0.33 was injected after being allowed to
stand for #FSH fWes et tiwe 8 taﬁEPr? hF BFPSTtReP bt Frieft ngF FANGEMnd Tr KA,

the si gpalponiidie s %ﬁflq;oqrpdx@e%p@ehgd (b Behek S@radl thmeanbater diges

30 not |nh| bit the bi e conmplex w | formed and the signal
is expect extaaryli si@lywb&e’letﬁq@ebendé setbﬁgettr@d@ mm,ptﬁ)lrl:t h&h .an apt aner,

t he apt aney ma be r ey e to.the recept or ef ore
starti ng”ﬁhaeuﬁ |p§Jty05(|¥ %B/gtelnﬁ'e?: R%I ngtr?dﬁ'r@%{n #\i@: v@s’ confirnmed.
Usi ng t he 35 aigidiag @by enef BIG:eanérNGErae@emxﬁé vvz.;érlmptlsl an-Cmger  as

100, the hinding ampunt of NGF and NGF receptor added with an_aptanmer was
det er m nedP R CRY TSR I SKYELRHeERE BRAG %?{ﬁHF%@Y]a%%nﬁt?aﬁei HEMY val ue

at the peal,1op Qfi Hh&nd the like can be mentioned. As examples of the
0il, corn o0il, olive oil, cottonseed oil, sunflower oil and
the like can be menticned. In the case 0f an ointment, an
appropriate pharmaceutically acceptable base (yelilow
petrolatum, white petrolatum, paraffin, plastibase, silicone,

30 white ointment, beeswax, lard, vegetable oils, hydrophilic

cintment, hydrophilic petrolatum, purified lanclin, hydrolyzed
lanolin, water-absorbing cintment, hydrophilic plastibase,
macrogol ointment and the like) is blended with an active
ingredient, and used as a preparation.

35 [0079]
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sensorgram of Bl Acore (RU value imediately after conpletion 5 of NG

I njection). The correction value was subtracted from 100 to give an
inhibitory activity % where not | ess than 60% shows the presence of

i nhi bitory acti wint ynhA$aatresulbe gfraheekperdargiing &bl at Rengpoaiensl shown

by SEQ I D 1 -9 1 7. - 55, .57 - 8 re foun L, nhi bj .

bi ndi ng of“‘%@dands?%c-"rﬁ%ﬁHYama@ f)“?‘a ng'n\é@%élx%%p 5%%%‘?8?}( i %W%%]F‘b?%di ng
of NGF andrTnkAuR¥yiRg aptasBbvehavscbSEQDHAMND shid sospaen by Ehg. 12. A
simlar experinent was performed for another receptor P7%®gg7i- Fc; R&D

Syst ens) . PRSSENtedGVENtAPD, t RechaPingets Shdin B\23edirp ReSPellang 12 37

- 55, 57 -. 8¢ r d 15: 4 nhi bi - bipdi an not
| ess thén g%???’&%lrfég%?.' %gdoﬁéig%%p“f%%&%nrﬂidg{iit#%ﬁ% fgfrw%?ﬁdilglglgg? t%é% and
P75 by t hereaystedner WsaowohdyalSE@ 1deN@ibed spshowr BndFcgnpisx ¢O1UB¢ Tabl e

L enoth on biion experiuent by BIACOLE o; o TEHGA BLRSR0LD Mual.7 +

inhalator can be used; in the case of a liquid, an inhalator
such as a nebulizer can be used. Here, as the propellant,

10 conventionally known one can be widely used;
chloroflucrocarbon-series compounds such as
chlorofluorccarbon-11, chlorofluocrccarben-1i2,
chlorofluorocarbon-21, chlorofluorocarbon-22,
chlorofluorocarbon~113, chlorofluocrocarbon-114,

i5 chlorofluorocarbon-123, chlorofiuorocarbon-142c,
chloroflucrocarbon-134a, chiocroflucrocarbon-227,
chlorofluorocarbon-C318, and 1,1,1,2-tetrafiuorcethare,
hydrocarbons such as propane, isobutane, and n-butane, ethers
such as diethyl ether, compressed gases such as nitrogen gas

20 and carbon dioxide gas and the like can be mentioned.

[C080]

The dosage of the pharmaceutical of the present invention
varies depending on the kind and activity of active ingredient,
seriousness of disease, animal species being the subject of

25 administration, drug tolerability of the subject of
administration, body weight, age and the like, and the usual
dosage, based on the amount of active ingredient per day fer
an adult, can be about 0.0001 to about 100 mg/kg, for example,
about 0.0001 to about 10 mg/kg, preferably about 0.005 to

30 about 1 mg/kg.

[0081]

The present invention also provides a solid phase carrier
having the aptamer and the complex of the present invention
immobilized thereon. As examples of the solid phase carrier, a

35 substrate, a resin, a plate (e.g., multiwell plate), a filter,
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a cartridge, a column, and a porous material can be mentioned.
The substrate can be cne used in DNA chips, protein chips and
the like; for example, nickel-PTFE (peclytetrafluorcethylene)
substrates, glass substrates, apatite substrates, silicon

5 substrates, alumina substrates and the like, and substrates
prepared by coating these substrates with a poclymer and the
iike can be menticned. As examples of the resin, agarose
particles, silica particles, a copolymer of acrylamide and
N, N’ -methylenebisacrylamide, polystyrene-crosslinked

10 divinylbenzene particles, particles of dextran crosslinked
with epichlorohydrin, cellulose fiber, crosslinked polymers of
aryldextran and N,N’-methylenebisacrylamide, monodispersed
synthetic polymers, moncdispersed hydrophilic polymers,
Sepharose, Toyopearl and the like can be mentioned, and also

15 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 NGF.

[0082]

20 The aptamer and the complex of the present invention can
be immobilized ontec a solid phase carrier by a method known
per se. For example, a method that introduces an affinity
substance {e.g., those described above) or a predetermined
functional group into the aptamer or the complex of the

25 present invention, and then immobilizes the aptamer and
complex onto a scolid phase carrier via the affinity substance
or predetermined functional group can be mentioned. The
present invention also provides such methods. The
predetermined functional group can be a functional group that

30 can be subjected to a coupling reaction; for example, an amino
group, & thiol group, a hydroxyl group, and a carboxyl group
can be mentioned. The present invention alisc provides an
aptamer having such a functional group introduced thereto.
[0083]

35 The present invention also provides a method of purifying
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and concentrating NGF. In particular, the present invention
makes it possible to separate NGF from the proteins of other
family proteins. The method of purification and concentration
of the present invention can comprise adscrbing NGF to the

5 so0lid phase carrier of the present invention, and eluting the
adsorbed NGF with an eluent. Adsorption of NGF to the solid
phase carrier of the present invention can be achieved by a
method known per se. For example, a NGF-containing sample
(e.g., bacterial or celill culture or culture supernatant,

10 blood) is introduced into the solid phase carrier of the
present inventicn or a composition containing the same. NGF
can be eluted using an eluent such as a neutral solution.

There is no limitation on the neutral eluent, which can have a
pH of, for example, about 6 to about 9, preferably about 6.5

15 to about 8.5, and more preferably abcut 7 to about 8. The
neutral solution can also comprise, for example, urea, a
chelating agent (e.g., EDTA}, a potassium salt (e.g., KCl}, a
magnesium salt {e.g., MgCl,}, a surfactant (e.g., Tween 20,
Triton, NP40), and giycerin. The method of purification and

20 concentration of the present invention can further comprise
washing the solid phase carrier using a washing solution after
NGF adsorption. Examples of the washing solution include those
containing urea, a chelating agent (e.g., EDTA), Tris, an acid,
an alkali, Transfer RNA, DNA, surfactants such as Tween 20,

25 salts such as NaCl and the like. The method of purification
and concentration of the present inventlon can still further
comprise heating the solid phase carrier. This step enables
the regeneration and sterilization of the solid phase carrier.
[00B4]

30 The present invention also provides a method of detecting
and quantifying NGF. In particular, the present invention
makes it possible to detect and quantify NGF separately from
the proteins of other family proteins. The method of detection
and guantitation of the present invention can comprise

35 measuring NGF by utilizing the aptamer of the present
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invention (e.g., by the use of the complex and solid phase
carrier of the present invention). The method of detecting and
gquantifying NGF can be performed in the same manner as an
immunological method, except that the aptamer of the present

5 invention is used in place of an antibody. Therefore, by using
the aptamer of the present invention as a probe in place of an
antibody, in the same manner as such methods as
enzymeimmunoassay (EIA) (e.g., direct competitive ELISA,
indirect competitive ELISA, sandwich ELISA), radioimmunocassay

16 {RIA), fluorescent immunoassay (FIA), Western blot technique,
immunchistochemical staining method, and cell sorting method,
detection and guantitaticn can be performed. The aptamer of |
the present invention can alsc be used as a molecular probe
for PET and the like. These methods can be useful in, for

15 éxample, measuring NGF contents in living organisms or
bioclegical samples, and in diagnosing a disease associated
with NGF.

[0085]
The disclosures in all publications mentioned herein,

2¢ including patents and patent appliication specifications, are
incorporated by reference herein in the present invention to
the extent that all of them have been given expressly.
Examples
[0086]

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

[C0B7]
Example 1: Preparation of RNA aptamers that bind specifically

30 to NGF 1

RNA aptamers that bind specifically to NGF were prepared
using the SELEX method. The SELEX was performed by reference
to the method of Ellington et al. (Ellington and Szostak,
Nature 346, B18-822, 19%0) and the method of Tuerk et al.

35 {Tuerk and Gold, Science 249, 505-510, 19290). Human NGF

35



SEQIDNO 34 34 + + SEQIDNO 35 38 + + SEQID NO 36 35 + + SEQ I D NO
37 74 + + SEQIDNO 38 74 + + SEQ ID NO 39 74 +

(manufactured by R&D Systems) was used as a target substance.
The RNA used in the first round (40N-RNA) was obtained by
transcribing a chemically synthesized DNA using the
DuraScribe™ T7 Transcription Kit (manufactured by Epicentre).
5 The RNA obtained by this method has the 2’ -position of the
ribose of the pyrimidine nucleotide fluoro-replaced. The DNA
79 nucleotides long shown below, having a primer sequence at
each end of a 40-nucleotide random seguence was used as DNA
template. The DNA template and the primers were prepared by
10 chemical synthesis.
100887
DNA template: 5°-ccagttgttggtgacaatgc-40N-gcagctccacaggcttceee—-
3’ (SEQ ID NO: 114)
primer Fwd: 5'~taatacgactcactatagggaagcctgtggagectge~-37 (SEQ ID
15 NO: 115)
primer Rev: 5'-ccagttgttggtgacaatge-3' (SEQ ID NO: 116)
[0089]
N represents any one of A, G, C and T. The primer Fwd
comprises a promoter seqguence of T7 RNA polymerase. The
20 variation of the RNA pool used in the first round was
theoretically 10%%.
[CC20]
After 10 rounds of SELEX, the sequences were sequenced;
seqguence convergence was seen. In 48 clones, €& sequences shown
25 by SEQ ID NO: 1, and 5 sequences shown by SEQ ID NO: 2 were
present. Three sequences shown by SEQ ID NOs: 3 - 5, and two
seguences shown by SEQ ID NCs: 6 — 8 were present. Only one
sequence was shown by SEQ ID NOs: 9 - 23. Many segquences
contained a consensus secuence of UGAAARAAAACC (SEQ ID NO: 91).
30 The secondary structures of these sequences were predicted
using the MFOLD program (M. Zuker, Nucleic Acids Res. 31(13),
3406-3415, 2003) and bulge structures having similar consensus
sequence portions were predicted. Putative secondary
structures of the aptamers of the seguences shown by SEQ ID

35 NOs: 1-9 and 12 are given in Figs. 1-10, wherein the consensus
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sequences are encliosed in a circle.
[0091]

The nucleotide sequences actually obtained, which
correspond to each SEQ ID NO, are shown below. The parentheses

5 1in each nucleotide show modifications at the 2’-position and F
is fluorine atom (hereinafter the same).

SEQ ID NO: 1:
gggaagc (F)c(Fu(F)gu(F)ggagce(Flu(F)gc(F)aggau(F)gaaaaaaac (F) c(
F)c(F)aaaaac (F)aaagac(F)aau(F)gau{F)u(F)gagu (F)agc{F)au(F)u (F)

10 gu(F)c(Flac(F)c(F)aac(F)aac(F)u(F)gg
SEQ ID NO: 2:
gggaagc(F)c(F)u(F)gu(F)ggagc(F)u(F)gC(F)c(F)u(F)ac(F)ac(F)u(F)
u{Flu{F)agu(F)au(F)gac(F)aaac(F)c{F)u(F)agagu(F)gu(F)aaau(¥F)gc
(Fyu(F)u(Fc(F)gec{Fau{F)u(Figu{F)c(F)ac{F)c(F)aac(Flaac(F)u(¥F

15 )gg
SEQ ID NO: 3:
gggaagb(F)C(F)u(F)QU(F)ggagc(F}u(F)gc{F)aggau(F)gaaaaaaac(F)C(
F)c(F)aaaau(F)aagu(¥)agaaau{F)gac(F)agaau(F)ggc(Fau{F)u{F)gu/
Plc(F)ac(F)c(F)aac(Fjaac(Flui{F)gg

20 SEQ ID NO: 4:
gggaagc{F)c{F)u{F)gu(F)ggagec (F)u(F)gc(F)aggau(F)gaaaaaaac (F)c/{
F)c(F)asau(F)au({F)gac(F)aaau(F)aaaac(Flggc(F)aac(F)gc(F)au(F)u
{Flgu(F)c(F)ac(F)c(F)aac(F)aac{F)u(F)gg
SEQ ID NO: 5:

25 gggaagc{f)c(Flu(F)gul(F)ggagc (F)u{F)gc{F)u(F)u(F)aaac{F)aagc(¥F)
aagu (F)gaaaaaaac(F)c(Flac{F)agc(F)aaau(F)gu(F)aaaaagc{Flau(Fu
(F)gu(F)c(F)ac(F)c(F)aac(F)aac(F)u{F)gg
SEQ ID NO: 6:
gggaagc (F)c(Fyu(F)gu(F)ggagc{F)u(F)gc(F)aggau(F)gzaaaaaac(ric/|

30 F)c(F)aaaau(F)u(F)aaau(F)aaaaaau(F)agac(F)ggu(F)gc({Flau{F)u{F)
gu(F)c(F)ac(F)c(F)aac(Flaac(F)u(F}gg
SEQ ID NO: 7:
gggaagc (Flc(Fyu(F)gu(F)ggagc (F)u(F)gc(F}aggau(F)gaasaaaaac(F)c/{
Flc{F)aaaau(F)u(F)agau(F)aaaazau(F)agac(F)ggu(F)gc(Flau(Flu(F)

35 gul(¥)c(Flac(F)c(F)aac(F)aac(F)u{F)gyg
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SEQ ID NO: 8:
gggaagc(F)c(F)u(F)gu(?)ggagc(?)u(F)gc(F)ggau(F}aaaaau(F)agagu(
Flu(F)u(FYgau(F)aaac(Flac(F)c(F)u(F)gu(F)au(F)u(F)aaaac(F)c(F)
gc(F)au(F)u{F)gu(F)c(F)ac(F)c(F)aac(F)aac(F)u(F)gg

5 SEQ ID NO: 9:
gggaagc(F)c(F)u(F)gu(F)ggage (F)u(Figc(F)u(F)c(F)c(F)ac(F)aagga
1 (F) gaaaaaaac{F)c(F)c(F)aaau(F)aau(F)au(F)au(Flu(F)u(F)aau(F)c
(F)agc(F)au(F)u(F}gu(F)C(F}ac(F)c(F)aac(F}aac(F)u{F)gg
SEQ ID NO: 10:

10 gggaagc(F)c(F)u(F)gu(F)ggagc(F)u(F)gckF)aggau{?)gaaaaaaac(?)c(
Fyc(F)aaau(F)u{F)aaagagc (F)u(F)u(F)gac(F)aaaac(F)au(F)gc(F)au({
Fyu{FYgu(F)c(F)ac(F)c(F)aac(F)aac(F)u(F)gg
SEQ ID NO: 11:
gggaagc (F)c(F)u(Fygu(F)ggagc(F)u(F)gc(F)u(F)c(F)c{F)ac(F)aagga

15 u(F)gaaaaaaaac(F)c(F)c(F)aaau(F)aau(F)au(F)au(F)u(F)u(F)aau{F)
c(F)agc(F)au(F)u(F)gu(F)c(F}ac(F)c(F)aac(F)aac(F)u(F)gg
SEQ ID NO: 12:
gggaagc (F)c(F)u(F)gu(F)ggagc (F)u(F)gc(F)gaaac(F)agu(F)gaaac(F)
aaac (Fyc(F)ac{F)agac (F)u(F)gagaaagc (F)agu{F}aac(F)agc(F)au(F)u

20 {(F)gu(F)c{Flac(F)c(F)aac{F)aac(F)u(F)gg
SEQ ID NO: 13:
gggaage (F)c{F)u(F)gu(F)ggage (F)u(F)gc (F)aggau(F)gaaaaaaac(F)c
FYc (F)aaaau (F)u(F)aaau(F)aaaaaaaaau (F)ggac(F)ggu{F)gc(F)au(F)u
(MYgu{F)c{F)ac(F)c(F)aac(F)aac(F)u(F)gg

25 SEQ ID NO: 14:
gggaagc (Fic(Mu(F)gu(F)ggagc(F)u(F)gc{F)u(F)gaau(F)u(F)ggau(¥)
ac(F)agau(F)agu(F)u(F)gaaaaaaac(F)c(F)aau(F)gau(F)c(F)agc(F)au
(FYyu(F)gu(F)c{Fac(F)c(F)aac(F)aac{F)u(F)gg
SEQ ID NO: 15:

20 gggaagc (F)c(F)u{F)gu(F)ggagc(F)u(F)gc{F)u(F)c(F)c(F)ac(F)aagga
u(F)gaaaaaaac(F)c(F)c(Flaaau(F)aau(Fau(Flau(Fu(F)u(F)gau(F)c
(Flagc(F)au(F)u(F)gu(F)c{Flac(F)c(F)aac(F)aac{F)u(F)gg
SEQ ID NO: 1l6:
gggaagc (F)c(F)u(F)gu{F)ggagc(F)u(F)gc{F)u(F)c(F)c(F)ac(F)aagga

35 u(F)gaaaaaaac(F)c(F)c(F)c(F)azau{F)aau(F)gu(F)au(F)u(F)u(F)aau
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(Fyc{Magc{Fau(F)u(F)gu () c(F)ac(F)c(F)aac(F)aac(F)u(F)gg
SEQ ID NO: 17:
gggaagc {F)c{F)u({F)gu(F)ggagc(F)u(F)gc{F)aggau(F)ggaaaaaac (F)c{
F)c(F)aaaau{F)aagu(F)agaaau{F)gac (F)agaau (F)ggc(Flau(F)u(F)gu(
5 Fle(Flac{F)c(F)aac(F)aac({F)u(F)gg
SEQ ID NO: 18:
gggaagc (FYc(F)Yu(F) gu(F)ggage (F)u (F)ge{F)c(F)gaaau(F)ggac (F)u{F
Yygu(F)aaagc(F)au(F)gaaaaaaac(F)c(F)auv(F)u(F)c(F)aau(F)c(F)gagg
c{Fau(FYu{F)gu(F)c(Fjac(F)c(F)aac(F)aac(F)u{F)gg
10 SEQ ID NO: 19:
gggaagc{F)c(FYu(F)gu(F)ggagc{F)u({F)gc(F})aggau(F)gaaaaaaac (F)c(
FYc(F)aaac (F)u(F)aaagu(F)u(F)u(F)aaaac{F)u{F)gau(F)ac(¥)gagc(¥F
yau(F)u(F)gu(F)c(F)ac(F)c(F)aac(F)aac(F)u(F)gg
SEQ ID NO: 20: |
15 gggaagc(F)c(F)u(F)gu(F)ggagc(F)u(F}gc(F)aggau(F)gaaaaaaac (F)c
Flc(F)aaau{F)u(F)aaaaac({F)u(F)u(F)gc(F)c(F)gagc(Flau(F)u({F)gu
Fic{Flac(F)c(Fjaac(Flaac{F)u({f)gg
SEQ ID NO: 21:
gggaagc () c(F)u(F)gu(F)ggagc(F)u(F)gc(F)aggau (F)gaaaaaaaac(F)c
20 (FYc{F)aaaaac{F)aaagac(F)aac(F)gau(F)u(F)gagu(F)agc(F)au{F)u(F
Jgu(F)c(F)ac(F)c (F)aac(F)aac{F)u{¥)gg
SEQ ID NO: 22:
gggaagc (F)c(F)u{F)gu{F)ggagc (F)u(F)gc(F)aggau(F)gaaaazaac(F) c{
Flc(F)aazau{F)u(F)gu(F)c(F)c(F)ac(F)agaaaau(F}ggau(f)u({F)gc(F)
25 au(BYu(F)gu(F)c(F)ac(F)c(F)aac(F)aac(F)u(F)gg
SEQ ID NO: 23:
gggaagce (F)c(F)u(F)gu(F)ggagc{F)u(¥)gc(F)gaaac(F)agu(F)gaaac(F)
aaac{F)c(F)ac{F)agac(F)u(F)gagaaagc(F)agu(F)aaaagc(F)au({F)u(F)
gu(F)c(F)ac(F)c(F)aac(F)aac(F)u(F)gg
30 [0092]

The binding activities for NGF of the nucleic acids shown
by SEQ ID NOs:1-9 and 12 were evaluated by the surface plasmon
resonance method. The measurements were taken using BIAcore
2000 (manufactured by BIAcore). The SA chip was used as the

35 sensor chip, which had streptavidin immobilized thereon. Bound
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thereto was about 1500 RU of a l6-nucleotide Poly dT with
biotin bound to the 5’ end thereof. The ligand nucleic acid
had a lé-nucleotide Poly A added to the 3’ end thereof, and
was immobilized on the SA chip via a bond between T and A. The

5 amount immobilized was about 1000 RU. 20 uL of NGF for analyte,
prepared at 0.5 uM, was injected, with the addition of a final
concentration of 0.3M NaCl to lessen nonspecific adsorption.
Solution A was used as a running buffer. Here, solution A is a
mixed solution of 145 mM sodium chloride, 5.4 mM potassium

10 chloride, 1.8 mM calcium chloride, 0.8 mM magnesium chloride,
20 mM Tris (pH 7.6), and 0.05% Tween 20. As a result of the
measurement, it was found that all of the nucleic acids shown
by SEQ ID NOs:1-9 and 12 bind to NGF significantly more than
the control 40N. Here, 40N refers to the nucleic acid pool

15 used for the first round, comprising a 40-nucliectide random
sequence. As an.example, a sensorgram showing a status of the
binding of the aptamer shown by SEQ ID NO:6 and NGF is shown
in'Fig. 11. From the above, it was shown that these nucleic
acids are aptamers that bind to NGF.

2o [0093]
Example 2: Preparation of RNA aptamers that bind specifically
to NGF 2

SELEX was performed in the same manner as in Example 1

except that a template having a 30 nucleotide random seguence

25 and primer sequences different from those used in Example 1
were used. The template and the primer segquences used are
shown below. As the template, a 30 nucleotide random sequence
was used. The DNA template and primers were produced by
chemical synthesis.

30 [0094)
DNA template: 5’ -tgaggaitccatgtatgcgcacata-30N-
cttctggtcgaagttecteece~37 (SEQ ID NO: 117)
primer Fwd: 5’ -cggaattctaatacgactcactatagggagaacttcgaccagaag-
3’7 (SEQ ID NO: 118)

35 primer Rev: 5'-tgaggatccatgtatgcgcacata-3’ (SEQ ID NO: 119)
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[0095]

After 13 rcunds of SELEX, the sequences were sequenced.
Although seguence convergence was not seen yet, many seguences
contained a consensus sequence of UGAAARAAACC (SEQ ID NO: 81).

5 In addition, some sequences contained mutation in the
consensus sequence of UGAAARAAAACC {(SEQ ID NO: 91) such as
UGAAAGAAACC (SEQ ID NO: 92), UGAARAGAACC (SEQ ID NO: 95),
UGAAAGGARACC (SEQ ID NO: 105) and the like.

While the primary sequence 1s somewhat different,

10 AGAAUGAAACU (SEQ ID NO: 102) was present as a sequence
expected to have a similar bulge structure by the MFOLD
program.

A subset of these seguences is shown by SEQ ID NOé: 37 -
42.

15 [00%6]

After 16 rounds of SELEX, the sequences were sequenced
again. Convergence of cther sequences was not seen but two
sequences shown by SEQ ID NOs: 43 and 51 were present. Many of
these sequences contained, like the sequences aiter 13 rounds,

20 the consensus sequence of UGAAAAAAACC (SEQ ID NO: 91). In
addition, some sequences ceontained mutaticn in the consensus
seguence of UGAAAAAAACC (SEQ ID NO: 91) such as UGAAAGARAACC
(SEQ ID NO: $2), UGAAACARACC (SEQ ID NO: 94), UGARAAGAACC (SEQ
ID NO: 95), UGRAAGGAACC (SEQ ID NO: 105), UGAAARAAACCU (SEQ ID

25 NO: 97), and the like.

A subset of these seguences is shown by SEQ ID NOs: 43 -
53.

[00573}

After 19 rounds of SELEX, the sequences were seqguenced

30 again. Although 3 sequences shown by SEQ ID NO: 56 and 2
sequences shown by each of SEQ ID NOs: 54, 57 and 67 were
present, convergence of other sequences was not seen yet. Many
of these sequences contained a consensus sequence such as
UGRARAAAACC (SEQ ID NO: 91), UGARAGAARRCC (SEQ ID NO: S$2) and

35 UGAAAAGAACC (SEQ ID NO: 895).

41



++ SEQIDNO 70 82 + + SEQIDNO 71 82 + + SEQIDNO 72 82 + + SEQ ID
NO 73 81 + + SEQIDNO 74 82 + + SEQID NO 75

A subset of these sequences is shown by SEQ ID NOs: 54 -
59.
[0098]

After 22 rounds of SELEX, the sequences were sequenced

5 again. 6 sequences shown by SEQ ID NC: 67 and 3 seguences
shown by SEQ ID NO: 68 were present. These seguences contained
sequences cof CGAACAAAACU (SEQ ID NO: 1063) and CGAAAGAAACU (SEQ
ID NO: 104) similar to the consensus seguence shown by SEQ ID
NO: 91. Convergences of other sequences was not seen, but many

10 sequences contained the consensus segquences of UGAARAAAAACC
(SEQ ID NO: 91) and UGAAAGAAACC (SEQ ID NC: 92).

A subset of these sequences i1s shown by SEQ ID NOs: 60 -
68.
[0089]

15 The nuclectide seguences actually obtained which
correspond to SEQ ID NOs mentioned above are shown belcow. The
parentheses in the nucleotides show the modification at the
2'-position and F is a fluorine atom.

SEQ ID NO: 37:

20 gggagaac{F)u(F)u(F)c(F)gac(F)c(F)agaagu(F)u(F)u(F)gaaagaaac(F)
c{F)c{F)aaaggu({F)gaaac(F)aac(F)aau(Flau(F)gu({F)gc(F)gc(F)au(F)
ac(Flau(F)ggau(F)c{F)c(F)u(F)c(F)a
SEQ ID NO: 38:
gggagaac{F)u{F)u({F)c(F)gac(F)c{F)agaagagaau{¥)gaaac(F)u{F)c(F)

25 c(¥F)ac(F)aaagu(F)ac(F)au(F)aaaac(F)au(F)au(F)gu(F)gc(F}gc{F)au
(Flac(Flau(Figgau(F)jc(Flc(F)u(Fic(F)a
SEQ ID NO: 309:
gggagaac{F)u(F)u(F)c(F)gac(F)c(F)agaagu(F)gu(F)gaaaagaac(F)c (¥
yc(F)aaau(F)aaaac(Faac(Faau(F)gu(Flau{F)gu(F)gc(F)gc(F)au(F)

30 ac(Fau(F)ggau(F)c(F)c(Fju(F)c(F a
SEQ ID NO: 40:
gggagaac (F)u(F)u(F)c(F)gac(F)c{Flagaagu(F)u(F)u{F)gaaaaaaac(F)
c(F)c(F)aggaaaau (F)ggaagac(F)gu(Fau{F)gu(F)gc(F)gc(F)au(F)ac(
Flau{F)ggau(F)c{(F)c(F)u(F)c(F)a

35 SEQ ID NO: 41:
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78 + + SEQIDNO 76 78 + + SEQIDNO 77 78 + + SEQ ID NO 78 78 + + SEQ
IDNO. 79 78 + + SEQ ID NO. 80 78 + + SEQ I D NO

gggagaac(F)u({F)u{F)c({F)gac(¥)c{F)agaagu{F)u(F)u(F)gaaaggaac(F)
c{F)c(F)aaagc (F)gaaac(F)aaaac(F)gu(F)au(F)gu(¥)gc{F)gc{F)au(F)
ac{Flau(Flggav(Fic{F)c(FYu(F)c(F)a

SEQ ID NO: 42:

5 gggagaac(F)u(F)u{F}c{F)gac(F)c(F)agaagu(F)u(F)u{F)gaaaaaaac (F)
c(F)c(F)aaaagagc{F}agc{F)agagau(F)au(F)gu(F)gc(F)gc(F)au{F)ac
Flau(Flggau(F)c{f)c(Fyu(F)c(F)a
SEQ ID NO: 43:
gggagaac (F)u(F)u{F)c(F)gac(F)c(F)agaagc(F)u (F)u(F)gaaaaaac(F)c

10 (F)c(F)c(F)aau(F)au(¥F)gagaau{F}c(F)au(F)au(F)au(F)gu(F)gc(F)gc
(Flau(F)ac{F)au({figgau(F)c(F)c({Fu(F)c{F)a
SEQ ID NO: 44:
gggagaac (F)u(F)u(F)c(F)gac(F)c(F)agaagu(F)u(F)u(F)gaaagaaac (F)
c(F)c(F)aaaau(F)u(Flagc{F)ac(F)c(F)au{F}aau(F)au(F)gu(F)gc(F)g

15 ciFau(Flac(Flau{F)ggau{F)c(Flc(Nu(Fc{Fa
SEQ ID NO: 45:
gggagaac (F)u(F)u({F)c(F)gac{F)c(F)agaagagaau{F}gazac(F)u(F)c{F)
c(F)c(F)aaau(F)c{F)aaggac(F)aau(F)gau(F)au(F)gu(F)gc(F)gc(F)au
(Flac(F)au{F)ggau(F)c(F)c(F)u(F)c{F)a

20 SEQ ID NO: 46:
gggagaac(F)u(F)u{F)c(F)gac{F)c{F)agaagu{F)u(F)u(F)gaaac(F)aaac
(F)c(F)c(F)aaagu(F)u(F)ac(¥F)gc{F)ac(F)aaaau(F)au(F)gu(F)gc(F)g
c{Flau{F)ac(Flau{F)ggau(F)c(F)c(F)u{Fjc{MHa
SEQ ID NOC: 47:

25 gggagaac (F)u(F}u{F)c(F)gac(F)c(F)agaagaagu(F}u(F)u(¥)gaaaagaac
(F)c(F)c(F)aaaau({F)gagc(Flaaaau(F)au{F)gu({F)gc(¥F)gc(F)au(F)ac(
Flau(F)ggau(Flc{F)c(Fiu(F)ci{Fla
SEQ ID NC: 4£8:
gggagaac (F)u(F)u{F)c(F)gac(F)c(F)agaagu(F)u(F)u(F)gaaaagaac (F)

30 c(F)c{F)gaaaaac(F)gc(F}au(F)aau{F)aau{F)au(F)gu(F)gc(F)gc(F)au
(Flac{F)au(F)ggau(F)c(F)c(FNu(FMc(F)a
SEQ ID NO: 49:
gggagaac (F)u(F)u(F)c(Fygac(F)c(F)agaagu (F)gaaagaaac (F)u(F)c{F)
c(F)c(F)aagac(¥)ggu(F)aac(F)gaaagu(F)au(F)gu{F)gc{F)gc(F)au{F)

35 ac(Fauv(F)ggau{F)c(F)c(Flu(F)c(F)a
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81 78 + + SEQIDNO 82 78 + + SEQIDNO 83 79 + + SEQ ID NO 84 78 + +
SEQIDNO 85 78 + + SEQID NO 86 78 + +

SEQ ID NO: 50:
gggagaac{E)u(F)u (M c{fgac(F)c{F)agaagu(F)gaaazaac{Fic(F)u{F)c
(Eyc{F)c{F)aau(F}ac(F)aaac(F)ac{F)aaaaau(F)au({F)gu{Figc(F)gc(F
jau(Fac(F)au{Figgau(F)c{F)c{F)u(F)c(F)a

5 SEQ ID NO: 51:
gggagaac(F)u(F)u(F)é(F)gac(F)c(F)agaagu(F)u(F)u{F)gaaagaaac(F)
c(F)c(F)aaaaaaac (F)aac(F)au(F)au(F)gaac{F)u(F}au{F)gu{¥)gc(F)g
c{Flau(Flac{Fl)au (F)ggav (F)c(FMc(Flu(F)c(E)a
SEQ ID NO: 52:

10 gggagaac{F)u(FYu(F)c(F)gac{F)c{F)agaagu({F)u(F)u(F)gaaagaaac(F)
c{F)c({F)aaau(F)au(F)ac(F)aaaac{F)ac(F)u(F)au(F)gu(F)gc(F)gc (¥F)
au{Flac(Flau(F)ggau(F)c(F)c(FYu{Fic(F)a
SEQ ID NO: 53:
gggagaac(F)u{F)u(F)c(F)gac(F)c(F)agaagu{F)u(F})u(F)gaaaggaac (F)

15 c¢(F)c(F)aaaaac(F)ac(F)aazau(F)gu(F)c{Fju{F)au(F)gu(F)gc{F)gc(F
yau(F)ac{F)au(F)ggau(F)c(F)c(F)u(Flc(F)a
SEQ ID NO: 54:
gggagaac (F)u(F)u(F)c(F)gac(F}c(F)agaagu(F)c(F)gaaagu(F)gaaagaa
ac(F)u(F)c(F)c{F)aac(F)gaaagc (F)au(F)au(F)gu(F}gc(F)gc(F)au (F)

20 ac(Fau(F)ggauv(F)c(F)c(F)u(F)c{F)a
SEQ ID NO: 55:
gggagaac (F)u(F)u(F)c(F)gac (F)c (F)agaagu{F)u(F)u(F)gaaagaaac (F)
c(F)c(F)aaaaau (F)gaau(F)gc(F)aac (F)u(F)lau{F}gu(F)gc(F)gc (F)aul
Flac{F)au({F)ggac({Fic{F)u(F)c(Fa

25 SEQ ID NO: 56:
gggagaac (F)u(FYu(F)c{F)gac(F)c(F)agaagu(F})gaaagaaac(F)u(F)c(F)
c(F)c(Flaac{F)ac (F)aaau(F)gc{F)ac(Flaac(Flu(Flau{F)gu(F)gc(F)g
c({Fau(Fac{F)au(F)ggau{F)c(F)c(F)u(F)c(F)a
SEQ ID NO: 57:

30 gggagaac (F)u{F)u(r)c(F)gac(F}c(F)agaagu{F)u(F)u(F)gaaaaaaac(F)
c({Flc(Fyaaac{F)ac(F)c(F)gaagc (F)ac({F)aaau{F)au(F)gu(F)gc(F)gc
Flau{F)ac(F)au(F)ggau(F)c(F)jc(F)ul(F)c(F)a
SEQ ID NO: 58:
gggagaac (F)u{F)u(F)c(F)gac(F)c(F)agaagu(F)u(F)u(r)gaaaagaac (F)

35 c{F)c(F)aaau(F)ac(F)agaau(¥F)aaau(F)gu(Flau(¥F)gu(F)gc(F)gc(F)au
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SEQIDNO 87 71 + + SEQID NO 88 33 + + SEQID NO 89 34 + + SEQ I D NO
90 32 + + [0116] Table 1 shows aptaners that inhibit binding of TrkA or

(Flac(Pau{Figgau(Fic(F)c{Fiu(Fic(F)a

SEQ ID NO: 59:

gggagaac (F)u(F)u(F)c(F)gac(F)c(Flagaagu (F)c(Figaaac(F)gu(F)u(F
Ju(F)gaaaaaaac{Flc(F)c(F)aaggaggau({Flau(F)gu(F)gc (F)gc(F)aul(F)

5 ac(Flau({F)ggau(F)c{F)c(F)u{F}c{F)a |
SEQ ID NO: €0:
gggagaac (F)u{F)u(F)c(F)gac(F)c(F)agaagau(F)u(F)u{F)gaaaaaaac(F
Jc(F)c{F)gaau(F)aaagau(F)aac(Flagu(F)au(F)gu{F)gc(F)gc(F)au(F)
ac(Fau(Flggau(F)c(F)c(FPu(F)c(F)a

i SEQ ID NC: 61:
gggagaac(F)u(F)u(F)c(F)gac(F)c(F)agaaggu(F)c(F)gu(F)aac{F)gaau
(F)aaaac(F)u(F)c(F)c(F)u(F)gc(F)ac(F)aaaaau(F)au(F)gu(F)gc(F)g
c{Flau{F)ac(F)au(F)ggau(F)c(F)c{F)u(F)c{F)a
SEQ ID NO: 62:

15 gggagaac(F)u(F)u(F)c(Fjgac(F)c(F)agaagu(f)u(F)u(F)gaaagaaac (F)
c{F)c(F)aaau(Fiu(F)aaagu({F)gaac(F)agu(F}au(F)gu(F)gc(Figc({F)au
(Flac(FYau(F)ggau(F)c(F)c(FHu(F)c(F)a
SEQ ID NQ: 63:
gggagaac (F)u(F)u(F)c{F)gac(F)c{¥F)agaagau(F}u{F)u(F)gaaagaaac(F

20 }c{F)c(F)aaac(F)u(F)aagc(F)ac(F)aaaau(F)au{F)gu(F)gc(F)gc{F)au
(Mac(Hau(Figgau(Fic{F)c(F)u(F)c{F)a
SEQ ID NO: 64:
gggagaac (F)u(F)u(F)c(F)gac{F)c(F)agaagu(F)u(F)u{F)gaaagaaac (F)
c(F)c(F)aazac(¥)au(F)u(F)agc{F)ac(¥)ac(F)au{F)au{F)gu(F)gc{F)g

25 c{Flau(Flac(Fau(FP)ggav(F)c(F)c(Fju(F)c(F)a
SEQ ID NO: 65:
gggagaac (F)u{F)u(F)c(F)gac(F)c(F)agaagu(F)gu (F)gaaasaaac(F)c(F
yoc(Flaaau(F)c(F)gagec(Flac{Flaaaau(F)u(F)au(F)gu(F)gc{F)gc(F}au
(Flac({F)au(F)ggau(F)c(F)c{F)u(F)c{F)a

30 SEQ ID NO: 66:
gggagaac (F)u(F)u{Fic(Flgac(F)c(F)agaagu(F}u{F)u(¥F)gaaaaaaac (F)
c(F)c{F)aaagc(F)aagc{F)ac({F)aac(Flau(F)u(F)au(F)gu{F)gc{F)gc(F
jau(Flac(Fyau(F)ggau(F)c(F)c(F)u(F)c(F)a
SEQ ID NO: 67:

35 gggagaac(F}u(F)u(F)c(F)gac{F)c(F)agaagu(F)c(F)gau(F)aaé(F)gaac
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p75 and NGF. "+" shows an inhibitory activity (%9 of not less 5 than 60%
and "-" shows that of |ess than 60% [0117] As to the aptaner shown
by SEQ ID NO 87, an inhibitor ex erinment simlar to the above-rrentioned
was per f or ekRafRfelt ) dddn i (E) ér@/‘ N@Fae%ﬁ%? Frol By Gtiay @) 98 (F)@e.(F RV) .
The sane, r Lut tamer was used for the
experinments o@Tﬁ(ﬁang%&§gaH WE‘ hecglkg:%?]?ﬁceﬁff))%vas performed under no

i nfl uence /O VY iNgt:i ®B:in the sanple 5 preparation. As a result, the

apt amer shown e he bi ndi.n Tr KA by
9504 but "1 ETHIAAS e TP G FOBERGE SRE iy E s %c@(%‘ﬂ@]aaagaa
Exanpl e 57: a&Ev@lwiat)i lcqrr ef mbxsu abegteal aaet) ¥t yriofu eptanen doy G cush) R
PO-12 cells hysi ol ogi cal activity of aptaner was evaI uated by a
neurite outigramti %Uﬁdrgé@é*l (fecaxped Fhahk) %ég}*@ PO-12 cells. PO-12 cell,

which is ajggldy line derived fromrat adrenal gland pheochronocytong, is a
nodel cell of t'he nervous system 15 el ongates neurite by NG- stimnulation,
and di fferenti at®s hikdingr vetiglitses\Wiet hTé@F orf ridte arucaﬂmianmczjdﬂshishiom t he

neurite outaqgr e Iuat PO-12 ¢ r eeded 6 wel |
IPar bet C o e G A B B Rp ervS e T IS SR e ot el f
concent fpat ¥ &orzhdigdatheid. 1. & Adnhed ef sact od tchrth%Q Ehlbnat n3E&anpdean

aptanmer (final concentration 500 nl\% was added to start the cell culture.
Ther eaf t er¥23 HEKhPTafBGn EXBETLRENApt dierd S Uddded lewitee é@éﬂ?ngﬂshr and

Lhe Lovel sRrdetilie Quianani uas; ghoetued: apc suabialies o nd th a

m croscope. For eval uation, scores Wer e use vx/nere score is no
neurite owgriowilh, score 1 is slight neurite outgrowh, score 2 is neurite
outgrowth (%1 e nearby cell, and score 3 is markedly reticul ated neurite
out gr owmt h. system wherein PO-12 cells were cultivated for 3 days with

the addist imergfld\NG: alreperwas chakenrRAS-BNACGesd Ve Gt ,trantd KIG Y st em
capabl e wherein the cells for 3 days w thout addition of NG- was taken as a
positive c%i?ﬁcijoﬁlcaﬂolycéﬁf e suppressi on of neurite outgrowth by an NGF

bt bi tor s W V\,i t E!glilaggt ?ﬂggglﬁwﬁgwg c%re@%o@t;%aadn@w 5

i nhi bitor was adde e ce wer e ys and
suppr essi ors Q:Fylrﬁewditre ommcgleomtiemescpnbduued aSetrding tthe trscorma=f t he

negatlve co inhib act|V|t nd the s of the positive
Control ad Tl + 56 SERPYRFS 3608 COTERTIR o (o 5 SOACHIES DR he
apt amrzoma@@aércaé aatreﬁ thEherfiesukt eseaewéhevolffefr@m €f Zom AthddHhiidory
activity of not s less than 50%is shown with + and that of |less than 50%

i s shown wi HEXamnkesuds agidari-f i Bae threl the RF-HHEr Sositawn nwlseo EDiNCs: 1,
3 - 9 and \1g.4 kgl I%fN%h'rghqut REsNEHELE BeQUL r%ﬁgéfﬁ?&ugq 2 nOThe

apt aner shown by S ree of a consensus sequence t show an
i nhi bi t oryclagticdltlyy s@mthestizedoDNér ahaadtenbbatet aamedt srATROWARP , SEQTED

NGs: 5, 6a I|ke ontalnlng cons sse ence sh wed an inhibitory
activity. H %ﬁ’ 5\76535?38&53? B dteor 9“&cgﬁwty,

even tmougiwsldedse,&lﬁfoeecqfeoolo@nseo@m@r/@xgsmm matB NS 2ke (QAESL Table
2 The foregoing shows that the aptaners shown by SEQ 3 - 9 and 12 can be
NGF i nhi bi ¥l <ame as those shown in Example 1. The template and primer

sequences used are shown below.

[0102)

DNA-RNA template: 5'-tcctaatgtctcttctcettcac-40N-

30 gccctattcettgectetece~3" (SEQ ID NO: 120)

primer Fwd: 5'-taatacgactcactatagggagaggcaagaataggge-3" (SEQ

ID NO: 121)

primer Rev: 5'-tcctaatgtctctictecttcac-3" (SEQ ID NO: 122)

[0103]

35 After 7 rounds of SELEX, the seguences were seguenced,
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inhibitory activity SEQID NO SEQ ID NO SEQ ID NO SEQ ID NO SEQ I D NO
SEQ IDNO SEQIDNO SEQIDNO SEQID NO SEQ ID NO SEQ ID NO SEQ ID
NO SEQ IDNO SEQIDNO SEQIDNO SEQIDNO SEQIDNO 12345678
9 12 24 2539pienregopyeggence. was-not seen, but many sequences

contained the consensus sequence of TGAAAARAACC (SEQ ID NO:
91). After 10 rounds of SELEX, the sequences were sequenced
again. Six sequences shown by SEQ ID NO: 72, 5 sequences shown

5 by each of SEQ ID NOs: 70 and 71, and 2 seqguences shown by SEQ
ID NOs: 69 and 73 were present. In addition, 22 sequences were
found only cnce (including a sequénce shown by SEQ ID NO: 74),
many of which contained the consensus sequence of TGAAAAAAACC
{SEQ ID NO: 91}).

10 [0104]

The nucleotide seguences actually obtained, which
correspond to SEQ ID NOs: 69 — 74, are shown below. T and C in
capital letters show deoxyribonucleotides, and a and g in
lower-case letters show ribonucleotides.

15 SEQ ID NO: 689:
gggagaggCaagaaTagggCCCagClgaaaaaaaCCTggaCgTaCaCCgTTCgCCgagCggg
TgaagagaagagaCaTTagga
SEQ ID NO: 70:
gggagaggCaagaaTagggCTggaaaTagaaCCgCgCTgTCTTCaTTaagCCgCClaalygT

20 gaagagaagagaCaTTagga
SEQ ID NO: 71:
gggagaggCaagaaTagggCaClTgaaaaaaaCCCaaaTTTaCCgTCTTCagCgTCgggTgT
gaagagaagagalaTiagga
SEQ ID NO: 7z2:

25 gggagaggCaagaaTagggCTggaTgggCagTaaCClgaaaaaaallaCCCaCCTCTaCCyT
gaagagaagagalaTlTagga
SEQ ID NO: 73:
gggagaggCaagaaTagggCaClTgaaaaaaaCCCaaagaaagaaTaCTTaClCCggCglyTy
aagagaagagaCaTTagga

30 SEQ ID NO: 74:
gggagaggCaagaaTagggCaTagTgTagaCCCCTCTCaagaTaCCCCaTgaaTTgCCCCgT
gaagagaagagaCaTTagga
[0105]

The binding activities for NGF of the nucleic acids shown

35 by SEQ ID NOs: 639 -~ 74 were evaluated by the surface plasmon
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SEQ ID NO 30(1) SEQ ID NO 30(2) SEQ ID NO 30(3) SEQ ID NO 31- SEQ ID
NO 32 SEQ ID NO 32(1) SEQID NO 32(2) SEQID NO 32(3) SEQ ID NO 33-

SEQID NO 34- SEQID NGO 35 SEQID NGO 35(1) SEQ ID NO 35(2) SEQ ID NO
35(3) SEQuepa@nce method. A method similar to that shown in Example 1

was used for the experiment. As a result, all of them were
found to bind more significantly to NGF than 40N of the
control.
5 {0106]
Example 4: Preparation of NGF aptamers having higher activity
SELEX was performed using an RNA pool containing a
sequence shown by SEQ ID NO: 36 doped with 30% random sequence
and added with new primer sequences to the both ends thereof.
10 SELEX was performed almost in the same manner as in Example 1.
The seguences of the template and primers are shown belcw.
[0107]
template:
5f
15 GAGGATCCATGTATGCGCACATAgggttttittcatcctgecagcteccacaggectiteceCTTC
TGGTCGAAGTTCT-3

a: a (70%), g (10%), c (10%), t (10%)
g: g (70%), a (10%), c (10%), t {10%)
c: c (70%), a (10%), g (10%), t (10%)
20 t: t (70%), a (10%), c (10%), g (10%)

(SEQ ID NO: 123)

primer Fwd:
57 ~CGGAATTCTAATACGACTCACTATAGGGAGAACTTCGACCAGAAG-3" (SEQ ID
NO: 124)

25 primer Rev: 57 -GAGGATCCATGTATGCGCACATA-3’ (SEQ ID NO: 125)
[0108]

After 10 rounds, the sequences of 48 clones were
sequenced. Seguence convergence was not seen, but many
sequences contained the consensus sequence of UGAAARARACC (SEQ

30 ID NO: 91).

In addition, UGAAAGAAACC (SEQ ID NO: 92), UGAAAGAAACU
(SEQ ID NO: 93), UGAARAACAACC (SEQ ID NO: 98), UGAAAUARACC {SEQ
ID NO: 99), UGAARUARACU (SEQ ID NO: 100), UGAAAAAAUCU (SEQ ID
NO: 101) and the like, which contained mutaticn in the

35 consensus sequence of UGRAARAAACC (SEQ ID NO: 81), were also
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36 SEQID NO 88 SEQID NO 89 SEQ ID NO anti-NG- antibody 90 [0120]

Tabl e 2 shows aptaners capable of inhibiting neurite outgrow h of 2C12
cells. An inhibitory activity of not less s than 50%is "+", and that |ess
t han 50% igr®sent[0121] Exanple 8: Eval uation of physiol ogical activity of

aptaner by usi NG NENISG 880C1CoLESCdNe, UL E AU QIR0 R
activity of aptaner was /o0 &val Uaf & y usin Uroscr een-1 c,‘elal, I'chis
a subcl oneciofdiRPGr Etdslilts es2500 WBF| sapencawhtedvdre thd taurreih deorplameottay 1 n

an RPM -1640 nedi um cont aj ni nﬁ?z. 5% horse serum and 1. 25‘V<}1f et al bovi ne
serumin & 9IGe 1 Fot t ORTF PR TCTHHd W% o 4GefiPYpeiPV. A i xed

sol uti oy afx o fi.nahscangept1atd O ren NFeMentQr al1lorM npEEr gacted in
a serumfree RPM-1640 nedium at roomtenperature or 37C for 30 mn to 1

hr and an SfuERey Mevsl fevndetior AENEnmeDe signiicamdsl vaddedGFTWdasr t hree

days | ater n | el sial [ |l gmics Neurite
Qut gr owmt h ti(rllét rs}ﬁ( mn%%g%?l%}tgdggggghﬂ%egs% S%%Wf%%ﬂbq?% ngljmrei te length
per cell wascledsideeddoyeGekkort-taall yayiScainad,)] ariufaotnasgdray tther no
Scientific). W the neurite | engt er cell obtained by culturing the
cell for ;%g% tﬁ) e 4ddi F}“Bﬁgoge *alone as inhibitory activity 0%
and thafy ofptdwe cell obtained by NG- free culture io as inhibitory activity

100% the inhibitory activity of the aptamer was cal cul ated fromthe
neurite | el KEHEcelA: obtai ned by culturing with the addition of NGF and

h . . . _ e P
concent r i Aas ) WL R0 BEEREY o8 et Gl TR AN v ¢
concen'lc)r iat {onc ((H}(ﬁﬁh)ga_a:r(é‘_)ala?m (F%Iab@ate (B) aMhen) c:: te) dff)tﬂul((ofro)glﬂml)g\g}tgy_ was
0% or bel ow, ' Q% i ndj.ca i n.it_was_no e an % % is
i ndiocat ed?) %@qw@ﬁr‘ﬁr@?%@?%%z}%ﬁ Fafi SZF%%LF)O%f@r m ned fr o?n t he

concentfsatggmnsr mtnd.wo,6.:above and bel ow poi nts sandw chi ng the 50%
i nhibitory acti vi té 20 An 1 C50 value indicated as < nmeans an inhibitory
activity cFIFRIagdeEds uifan (50%(EVvEacaAE) ERE) rosrsyawbRarahEnNtg cdhcenat i on,

and the indi n r C tiQn. a
fosul ot f H RS T RRIT) LUE (EPUETH OEFRAL SR SRT AN (O B Y
showi ng an du030 of { @) gic (2D ahéFpacWasac 0Rf ggaedr) SUEhe gptaimres(sgont ai ned

consensus gugnces f7.UGAAAAAAACC (SEQ ID NO 91), UGAAAGAAACC (SEQ I D NO
92), UGAAA%A%J E% I'D NO 93), UGAAAAGAACC (SEQ ID NO 95), UGAAAAAACCC

103) OOAAAAARGY (250 1D NO: 00 A ASAADCARACL 150G 1D Na© 108) 78
ki nds and &G Hds oot (Fdpt(@eed Fé satarh B g eAa AT T ISEQ 1D IN® (9B @hd
UGAAMGAM, (BRR 9 Qr) 28)(r) LeSBS SR ¥Sh¥aukBIE 8 ¢ (m)u (Fy e (F)
SEQ ID NO: 78:
gggagaac{F)u{F)u{F)c(F)gac(F}c(F)agaagqu(F)gu(F)gu(F)au(Flu(F)g
25 u{F)u(F)c(F)agggu(F)gu(F)gc(Fic(F)c(F)agc(F)c(F)u(F)au(F)aac(F
Je{F)au{F)au(F)gu(F)gc(F)gc{Fau({F)ac({F)au(F)ggau(F)c(F)c(F)u{
Fyc(F}
SEQ ID NO: 79:
gggagaac (Flu(F)u(F)c(F)gac{f)c(F)agaaggau{F)agc{F)c{F)au(F)qgu{
30 F)ggaggu(F}gaagac(F)u(F)gaaau(F)aaac(F)c(F)au(F)au(F)gu(F)gc(F
yge(Flau(F)ac(F)au(F)ggau (F)c(EF)c{(F)u{Fic(F)
SEQ ID NO: B80:
gggagaac (F)u(F)u(F)c(F)gac{F)c(F)agaagu(F)gaaaac(Flaac(F)c(F)u
(Flc(F)c(Flc(F)aau(F)aau(F)gau(F)c({F)ac(F)agaaau(F)c(F)c(F)u(F
35 Jau(F)gu(Flge(F)ge(F)au(F)ac(Fyau{F)ggau(F)c{F)c(F)u(F)c(F)
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35 Table 3

I D NG 30( 5§E3 93.7 N.D. <100 SEQ I D NO 30(6) 98.2

10

15

20

25

30

35

Q ID WO: 81:
gggagaac{F)u(F)u{F)c{F)gac(F)c(F)agaaggagau(F)gac{F)u(F)gu(F)g
u{Flaac({Fic(Flac{F)agu(Fr)au(F)gaaau{Flaaac(F)u(F)c{F)u({F aul{rF)
gu(F)gc{F)gc(F)au(F)ac(F)au(F)ggau(F)c(F)c(F)u(F)c (F)

SEQ ID NO: 82:
gggagaac(F)u(Flu{F)c(F)gac(F)c(F)agaagaggau(F)gc{F}u(F)u(F)gu(
F)u(F)u(F}ggu(F)u(F)ac(F)aagc(F}u(F)gaaagaaac(F)c(F)u(F)u(F)au
(FYgu(F)gc(F)gc(F)au(F)ac(F)au(F)ggau(F)c(F)c(F)u(F)c(F)
SEQ ID NO: B3:
gggagaac{F)u{F)u(F)c(F}gac (¥)c{F)agaagu(F)u{F)gaagc(F)u(F)u(F)
gaaaaaaac (F)c(F)c{F)aggau(F)u(¥F)aaac(F)agac(F)agu(F)au(F)gu(F)
gec{F)ge(F)au(F)ac{F)au(F)ggau(F)c(F)c(F)u(F)c(F)
SEQ ID NO: B4:
gggagaac(Fyu(FYu(F)c(F)gac(F)c(F)agaagu (F)gaaagaaac (F)u(F)c(F)
c{F)c({F)gau(F)gaaagau(F)gu(F)aac(F)aaac (F)c(F)au(F)au(F)gu(F)g
c{F)gc(Flav(Fac(F)au(F)ggau({r)c{F)c{F)u(F)c(F)
SEQ ID NO: B5:
gggagaac (F)u(F)u(F)c{¥)gac(F)c(F)agaagc(F)ggaagc(F)c(F)u(F)gc |
F)gu(F)aac(F)c(F)gc(F)aggau(F)gaaaac(F)aac(F)c(F)gu(F)au(F)gu/(
Flgc(F)gec{Flau(F)ac(F)au(F)ggau(F)c(F)c(F)u(F)c(F)
SEQ ID NO: 86:
gggagaac (F)u(F)u(F)c(F)gac(F)c{F)agaaggagu(F)agc(F}c(F)agu(f)g
aac(F)c(F)u(F)ggaau(F)au(F)gaaaaaaac{F)c(F)u(Fu{Fau(F)gu(F)g
c{F)ge(F)au(F)ac(Flau(F)ggau(F)c(F)c{F}u(F)c(F)
{0110;
Example 5: Preparation of DNA aptamers that bind specifically
to NGF

DNA aptamers that bind specifically to NGF were prepared
using the SELEX method. The SELEX method used was an improved
method of the method of Fitzwater, Polisky et al. (Fitzwater
and Polisky, Methods Enzymol. 267, 275-301, 1996). As a target
substance, human NGF used in Example 1 was used. The pool for
the first round was DNA with length 71 (40N-DNA) cbtained by
adding primer sequences toc both ends of 40 nucleotide random

sequence. To obtain single strand DNA, biotin(bio) was added
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100 nM 10 nM 1 C50(nM) SEQ ID NO 5 96.5 0.0 21.0 SEQ I D NO 6
98.6 20.1 17.7 SEQ ID NO 12 92.8 0.0 43.4 SEQ ID NO 30 81.9 29.2 57.6 SEQ



- 16.2 58.9 SEQ ID NGO 32 64.0 0.0 84.7 SEQ ID NO 35 57.0 0.0 91.5 SEQ ID
NO 35(1) 54.1 0.0 94.7 SEQ ID NO 35(5) 70.3 0.0 79.8 SEQ I D NO 35(6) 80.4

0.0 73.5 SEQ ID NO 37 98.9 96.0 6.6 SEQ ID NO 38 98.1 82.2
Lo the 5’ terminal of primer Rev.

[0111]
template: 5’ -GGGATCGACAGGGCT-40N-CCGAGTCGTGCCATCT-3" (SEQ ID
NO: 126)
5 primer Fwd: 5’ ~GGGATCGACAGGGCT-3’ (SEQ ID NO: 127)
primer Rev: bio-AGATGGCACGACTCGG~3" (SEQ ID NO: 128)
[0112]
After the completion of 7 rounds, the sequences of 46
clones were sequenced in the same manner as in Example 1. As a
10 result, 20 sequences shown by SEQ ID NO: 87 were present. The
sequences therecf are shown below.
{0113]
SEQ ID NO: 87:
GGGATCGACAGGGCTGCAGCACTGGECGTAGGTTGGAATATGGGTATTTTTGTGGTCCGAGTC
15 GTGCCATCT
[0114]
Example 6: Aptamers that inhibit the binding of NGF and NGF
receptor
Whether the aptamers shown by SEQ ID NOs:1-8, 12 37-55
20 and 57-87 inhibit the binding of NGF and NGF receptor (TrkA
and P75) was determined using the surface plasmon rescnance
method. As directed in BIAcore Company’s protocol, Protein A
(21181, PIERCE) was immcbilized on a CM5 sensor chip. About
1100 RU of human Trk A-Fc fused with the Fc¢ portion of IgG
25 (175-TK, R&D systems) was immobilized thereon. As the analyte,
a mixture of NGF (0.1 puM} and each aptamer (0.33 uM) was
injected after being allcowed to stand for 30 minutes. If the
aptamer inhibits the binding cf NGF and TrkA, the signal on
the sensorgram is expected to not rise; if the aptamer does
30 not inhibit the binding, a triple complex will be formed and
the signal is expected to rise. When NGF binds stironger to a
receptor than an aptamer, the aptamef may be removed and NGF
may bind to the receptor. Befcre starting the inhibiticn
experiment, binding of TrkA and NGF was confirmed. Using the

35 binding amount of NGF and NGF receptor without an aptamer as
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7.3 SEQ 1D NO39 99.0 98.8 6.3 SEQ I D NO 40 99.6 100.0 2.4 SEQ I D NO 42
96.1 98.3 6.6 SEQ ID NO 43 97.3 67.4 <10 SEQID NO 44 99.4 0.0 26.1 SEQID

NO 45 99. 1 12.3 20.2 SEQ ID NO 46 99.3 0.0 25.4
100, the binding amcount of NGF and NGF recepitor added with an

aptamer was determined as a correction value. Here, the
binding amount is the RU value at the peak top of the
sensorgram of BIAcore (RU value immediately after completion

5 of NGF inijection). The correction value was subtracted from
100 teo give an inhibitory activity %, where not less than 60%
shows the presence of inhibitory activity. As a result of the
experiment, all the aptamers shown by SEQ ID NOs: 1 - 9, 12,
37 - 55, 57 — B7 were found to inhibit the binding of NGF and

10 TrkA {Table 1). As one example, inhibition of binding of NGF
and TrkA by the aptamer shown by SEQ ID NO: 6 is shown in Fig.
1Z. A similar experiment was performed for another receptor
P75 (p75-Fc; R&D systems). As a result, all the aptamers shown
by SEQ ID NOs: 1 - 9, 12, 37 - 55, 57 - 87 were found to

15 inhibit the binding of NGF and P75 by not less than 60% (Table
1). As one example, inhibition of binding of NGF and P75 by
the aptamer shown by SEQ ID NO: 6 is shown in Fig. 13.

[0115]
Table 1
inhibition experiment by BIACore

T.ength TrKA P75
SEQ ID NO: 1 79 + +
SEQ ID NO: 2 78 + +
SEQ ID NO: 3 79 + o+
SEQ ID NO: 4 79 + +
SEQ ID NO: 5 78 + +
SEQ ID NO: 6 79 + +
SEQ ID NO: 7 79 + +
SEQ ID NO: 8 78 + +
SEQ ID NO: B 79 + +
SEQ ID NO: 1i2 79 + +
SEQ ID NO: 24 €9 + +
SEQ ID NO: 25 47 + +
SEQ ID NO: 26 46 + +
SEQ ID NO: 27 45 + +
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SEQ ID NO 47 98.2 35.9 14.6 SEQ ID NO 48 97.8 0.0 46.4 SEQ I D NO 49 98.3
97.9 4.6 SEQ ID NO50 97.5 0.0 25.4 SEQID NO 51 99.4 45.1 11.9 SEQ ID

NO 52 99.8 95.3 6.7 SEQ ID NO 53 100.0 53.4 <10 SEQ | D NO 54
SEQ ID NO: 28 40 +

+
SEQ ID NO: 25 6l + +
SEQ ID NO: 30 41 + +
SEQ ID NO: 31 34 + +
SEQ ID NO: 32 38 + +
SEQ ID NO: 33 36 + +
SEQ ID NO: 34 34 + +
SEQ ID NO: 35 38 + +
SEQ ID NO: 36 35 + +
SEQ ID NO: 37 14 + +
SEQ ID NC: 38 74 + +
SEQ ID NO: 39 74 + +
SEQ ID NO: 40 T4 + +
SEQ ID NO: 41 74 + +
SEQ ID NO: 42 74 + +
SEQ ID NQO: 43 73 + +
SEQ ID NO: 44 73 + +
SEQ ID NO: 45 74 + +
SE¢ ID NO: 46 T4 + +
SEQ ID NO: 47 74 + +
SEQ ID NO: 48 T4 + +
SEQ ID NO: 49 74 + +
SEQ ID NO: 50 74 + +
SEQ ID NO: 51 77 + +
SEQ ID NO: 52 73 + +
SEQ ID NO: 53 74 + +
SEQ ID NO: 54 74 + +
SEQ ID NO: 55 12 + +
SEQ ID NO: 57 75 + +
SEQ ID NO: 58 T4 + +
SEQ ID NO: 58 74 + +
SEQ ID NO: 60 74 + +
SEQ ID NO: 61 74 + +
SEQ ID NOC: 62 74 + +
SEQ ID NO: 63 74 + +
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94.4 76.0 7.6 SEQ ID NO 55 96.2 0.0 49.9 SEQID NO 56 92.8 19.2 18.8 SEQ ID
NO 57 94.1 96.8 6.4 SEQID NO 59 84.4 0.0 71.5 SEQ ID NO 60 99.8 99.1 2.2
SEQ IDIWJéE.QQ.? 0.0 20.7

Q ID NO: 64 74 + +
SEQ ID NO: 65 74 + +
SEQ ID NO: 66 74 + +
SEQ ID NO: 67 74 + +
SEQ ID NO: 68 74 + +
SEQ ID NO: €9 83 + +
SEQ ID NO: 70 82 + +
SEQ ID NO: 71 82 + +
SEQ ID NO: 72 82 + +
SEQ ID NO: 73 81 + +
SEQ ID NC: 74 82 + +
SEQ ID NO: 75 78 + +
SEQ ID NC: 76 18 + +
SEQ ID NO: 77 78 + +
SEQ ID NO: 78 78 + +
SEQ ID NO: 79 78 + +
SEQ ID NO: 80 78 + +
SEQ ID NO: 81 78 + +
SEQ ID NO: 82 78 + +
SEQ ID NO: B3 79 + +
SEQ ID NO: 84 78 + +
SEQ ID NO: 85 78 + +
SEQ ID NO: 86 78 + +
SEQ ID NO: 87 71 + +
SEQ ID NO: 88 33 + +
SEQ ID NO: 89 34 + +
SEQ ID NO: 20 32 + +
[0116]

Table 1 shows aptamers that inhibit binding of TrkA ox
p75 and NGF. ™+” shows an inhibitory activity (%) of not less
5 than 60%, and “-” shows that of less than 60%.
[0117]
As to the aptamer shown by SEQ ID NO: 87, an inhibitory

experiment similar to the above-mentioned was performed under
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SEQ I'D NO 62 100.0 99.6 2.0 SEQ I D NO 63 100.0 52.0 <10 SEQ I D NG 64 100.0
96.1 4.8 SEQ I D NO 65 100.0 0.0 22.2 SEQ I D NGO 66 100.0 68.7 <10 SEQ ID

NO 67 99.6 96.1 2.7 SEQ ID NO 68 100.0 99.8 1.9 SEQ I D NO 83
conditions of NGF-aptamer molar ratio of 1:1 {0.1 pM). The

same, prepared mixed solution of NGF and aptamer was used for
the experiments of TrkA and P75, and the experiment was
performed under no influence of variation in the sample

5 preparation. As a result, the aptamer shown by SEQ ID NO: 87
inhibited the binding of NGF and TrkA by 93%, but inhibited
the binding of NGF and p75 only by 29%.
[0118]
Example 7: Evaluation of physioclogical activity of aptamer by

10 using PC-12 cells

The physioclogical activity of aptamer was evaluated by a

neurite outgrowth suppressive experiment using PC~12 cells.
PC~12 cell, which is a cell line derived from rat adrenal
gland pheochromocytoma, is a model cell of the nervous system,

15 elongates neurite by NGF stimulation, and differentiates like
nerve cells. Whether or net an aptamer inhibits the neurite
outgrowth was evaluated. PC-12 cells were seeded on a 96 well
filat-bottom plate coated with collagen, and a mixed solution
of NGF (final concentration 25 ng/mL or 1.9 nM) prereacted for

20 1 hr at 37°C and an aptamer (final concentration 500 nM) was
added to start the cell culture. Thereafter, the same amount
of the aptamer was added twice every 24 hr and the level of
neurite outgrowth was cbserved and evaluated on day 3 with a
microscope. For evaluation, scores 0 — 3 were used, where

25 score 0 is no neurite outgrowth, score 1 is slight neurite
outgrowth, score 2 is neurite outgrowth to the nearby cell,
and score 3 is markedly reticulated neurite outgrowth. The
system wherein PC-12 cells were cultivated for 3 days with the
addition of NGF alone was taken as a negative contrel, and

30 system capable wherein the cells for 3 days without addition
of NGF was taken as a positive contrel. 7o confirm suppression
of neurite outgrowth by an NGF inhibitor, 133 nM anti-NGF
antibody (MAB2561, R&D Systems) as a control NGF inhibitor was
added with NGF, the ceils were cultured for 3 days and

35 suppression of neurite outgrowth was confirmed. Setting the
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90.0 84.6 7.1 SEQID NO 84 92.7 37.5 14.6 (N.D. in Table neans not
nmeasured.) [0123] Table 3 shows the inhibitory activity (% when the
concentrations of the aptanmer inhibiting the neurite outgrowth 5 of the
Neur oscr eeftdre el $hgeregk00 veMcantdred asl iantb B09sY ravdthividny SGoneewt rati on
(1050). [ 4] I I.n.shor LN r h ng of

t he apt ane%ge %m%n%feéé %B% 3‘% Eﬁ@rgg %s JE}r%\/\J/gbsmﬁtpgexyor mﬁ Q’thr&gﬁt’arrers
shown by SHQ |iDHNGs:tdhy &omﬁrtlalyn( )con:senéuapﬁmmzes afz 1JGAAABBAACER € SEQ
ID NO 91). The aptamers shown_by_ SEQ I D NGs: and 8 do not contain such
consensus ¥ reﬂ?@"é"é‘q&é‘n@@é%f the”*filalr’}halrlijtlstoaﬁye 25514é§¥r PheBCbel ow,

15 [0125] SEQ |ﬂ%é}p50364156%h6%ﬁ| §9thde, aph@meRa W £ dss anea isgnt 1qf the
aptamer shown by SEQ I D NO

999aa0c F)%f(@W(hl(:)Ft)én(ﬂL g?égwéf% @%ﬁg@(@ c%r@m(ﬂ%%@(pg)aa@(r@ gbﬁynzgy SEQ

u u a g a aaa C

(F) u(F) u( (1 2uCFYuC ?gu?# PR B RS

nucl eot i deangmmfh Wiath e 9)a vané aar;ttaaﬁeﬁ hehapt amersmhoz\mnz\]by SE@ré@ de 2

F)u(F F)c(F) u(F F F)u(F)u(F)u(F F F
el LIVECH GHGHGHG et ey
nucl eot jde- raptarrRs &) ithed s %@5&@95 Qhotheny aptanes ghows by SEQ 1RNO 5
gggc(F) u(F) gu( F) ggaQC( FYu(F)gc(F) u(F) u(F) aaac)( F) aagc( F) aagu('F)
gaaaaaaac () kgt Rac(ERyrdg( B) @pﬁ)sepspssz@qu@am spqwed amugiteigti ter vapt amer

gogagc( F (D! J?‘%gu??% GaetBy TR (B Sl e ik aesded e

F) c( F) aaaai(B)ui(tfomeatt)y iS50 kDeNO:haByh40t nish eptédleo Bipt ar@isemyeh i s a

variant Ofséc;]ueena tarr%%esfgg\évggg:){ngEs (ID‘:PS NtOhatG the aptamers shown by SEQ
15 ID NOs: 1, 3 - 9 and 12 can be NGF inhibitcors.
[0119]
Table 2

inhibitory activity

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ TD NO:
SEQ ID NO:
SEQ ID NOC:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NOC:
SEQ ID KNOC:
SEQ ID NOC:
SEQ ID NO:
SEQ ID NOC:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

+

o Oo®w - oy b WM

+ 4+ 4+ 4+ o+ + o+

W N NN NN N
O @ oy U e N
-+ + + 1 I H I +
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/o gggaagc(F)c(F)u(F)gu(F)ggagc(F)u(F)gc(F)aggau(F)gaaaaaaac(F)c(
F)c(F)aaaau(F) SEQ ID NO 29: 61 nucl eotide aptaner which is a variant of

t he aptaner shown by SEQ ID NO 8

ggu( F) ggad&(@ )i F%C@lﬁ) é@aU( F) aaaaau(¥) agagu(F) u(F) u(F)gau(F)a /5

aac(F) ac(k .g u(F)u(F) aaaac(F)c(F)gc(F)au(F)u(F)gu(

F)c(F) ac(lic%%% E))Duﬁé)(} ?’gﬁkl?) 30: 41 nucfeoti de aptaner which is a variant of
t he apt ansfEGSHAMIObY 38EQ®)I D NO 8 +

gggau(F) a a;é?F%@)ga LF{(F)u(F)u(F)gau(_I_:)aaac(F)ac(F)c(F)u(F)gu( 20
F)au(F)u(IaZS)aEg)a C 'c% )c(F) SEQ ID NO 31: 34 nucl eotide aptaner which is a
vari ant ofsg@qm@barrgg shown by SEQ I.D NO 26

gggagc(F)u(Eéé Q?U(F) uéF) aaac( F) aagc(F)aagu(F)gaaaaaaac(F)c(F )c (F) 25
SEQ | D NOS skdéti de aptamer Which is a variant of the aptamer
shown by

u(F)gu(F) ggagc F) u('F) gc(gl)—') u(F)u(F) aaac( F) aagc(F) aagu(F) gaaaaaa

ac(F)c(F) ai*E(Q:)Ia} SEQ BD (RO 33: 36 nucteotide aptamer which is a variant of
t he 30 ap SEQ I D NO 26

u( F) gu( F) ;&3)( F)3§c( F) u( F) aaac(F)agc(F) aagu( F) gaaaaaaac(F) c(F)ac(F)a
SEQ I Dbmsségaﬂlzggug,geggl de aptamer which is a variant of the aptaner
shown by

gu( F) ggagc{) d(FMNQU( FPu( F) aaac( F) aac(F) aagu( F) gaaaaaaac(F)c(F) ac (F) SEQ
| D NO 35: s&% Irgquloeot%olq aptamer which is a variant of the aptanmer shown by
SEQ I D NO

gggaagc( F)3xE)u RoguEk){ggagc( F) u( F) gctF) aggau( F) gaaaaaaac(F)c( 5 F)c(F)aaa
SEQ I D 3%396 B%Gnugée SI de apt anmer Whl ch is a variant of the aptaner
shown by

gggaagc( F)addr)u{ aau @) ggage(F) u( F) gek F) aggau( F) gaaaaaaac(F)c( F)c(F) /o
SEQ I D NO 88: 33 nucl eoti de aptaner Whl ch is a variant of the aptaner
shown by ﬁ@l'@l‘ﬁ@ 38

gggaagc(F)#:é (Nlag%eggc(F) u(F) gc(F) ggau( F) gaaaaaaac(F)c(F)c(F SEQ I D NO
e

89: 34 nucleotide aptanmer which is a variant of the 15 aptaner shown by SEQ
I D NO 36 SﬁjgaTagcx(d:) &0F) u( F) gu(F) aaactF) agc(F) aggau( F) gaaaaaaac(F)c(F)c( F)
SEQ I D NO 90 nucl eoti de apt aner Whl ch is a variant of the aptaner
shown by r 36 20

gggagc(F) cﬁ(r[?ﬁll;{daygu( F) aaac(F) agc(F) aggu( F) gaaaaaaac(F)c(F)c(F) [0126]
Put at i ve -secendary—struet-uf-es—of-t-he—aptarers—shown by SEQ I D NGs: 31 and
36 are shown in Fig. 14 and Fig. 15. The consensus sequence is shown with a
bl ack ci rclledaIzoZS [0127] Aptamers with a length of 40 nucl eotides or
| onger wer pre}pared by transcription and aptaners with a | ength shorter
t han that were E=par €d shywehepiceakrsynthebis. cPhetiasi tiresenenucited ¢ aci ds
inhibit the binding of N GFrec
outgrowtﬁJof Pé?é ceqls eghfgltory activity of not less
5 than 50% is ™+”, and that less than 50% is “-".
[0121]
Example 8: Evaluation of physiological activity of aptamer by
using Neuroscreen-1 cells
The neurite outgrowth inhibitory activity of aptamer was
10 evaluated by using Neuroscreen-1 cell, which is a subclone of
PC-12 cells. 2500 Cells per well were cultured for one day in
an RPMI-1640 medium containing 2.5% horse serum and 1.25%
fetal bovine serum in a 96 well flat-bottom plate coated with
collagen type IV. A mixed solution of NGF (final concentration

15 15 ng/mL or 1.1 nM) prereacted in a serum-free RPMI-1640
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30 exam ned in the sane manner as in Exanple 6 by surface plasnon resonance
method. As a result, all these nucleic acids were found to have an
inhibitory activity (Table 1). In addition, the neurite outgrowh

i nhi bi t or ynextitinviatty ragai hstrpPCa2ucel b5 WAE érvaniRedinntehé Bangn@ed¥her as
in 35 Exa : .a ke F ONOs b L bi taky act il was,foypd in
SEQ I D NG Gyt é%,l%ﬁi %%TC??gﬁ%Egﬁ.w@ bjf&@ aptaner shown by SEQ I D
NO 32 hastteen csher tlened,t 0h88cptcptash desd maidiiei ey e icedsendog
sequence of the a t hovvn by SEQ JD NO,_5. 1n addition,,.the aptaner
shown .5 %@uré Q?tﬁ\éBHEEh%H%ngﬁa? aﬁt%uec# &5t iT4EE i nt ai ni ng

t he Con%e@éhﬁerﬁﬁcﬂi%]ce a®ld hBeraptamehgshoyer bye SEQdPM@suedHgm t he
above, it has been shown that the conensus segD ence is inmportant at | east

for SEQ | ENGPMissadd reySoant N8 lothapruhambur ek upiardio soviR ey 1SEQ 1 D NO.
30 is 10 a,ghaigyshar tﬁ@%dl%%gteﬁ BEx0 %eifeol?‘t%% SR i sFEQHHR NO 8

free of the consensus sequenc e activity was confirnmed wth the
| engt h of ddlhutdre® iddgs. wiheséhaptdaetsomert NEOvldre e usdlilbd tag yNGF

i nhi bitors. 0128 5 Ex e d|f| ti.on of tened tarrers
To enhancé®$ ]%l i B ftlhlalfre gp%/gﬁe% A3~ %E@ w T35 in
bl ood, yoara@rmumﬂ;ww aldie vhvgr axyk, gtﬁaplmtmw@ﬁy ~pesititgn d‘if trhlebose has
been replaced by an o-nethyl group Wer e prepared. In the sane manner as in

Exanpl e 7,2Rne0 W?éijrqat@ud@tt@ﬁo\fﬁﬁml AREDRERBRLDYLPEIE: RAT Fds exani ned.
As a resul ty, brdded IE5 & ARLATRES W IRANEA A3 SLELLNG, | SRRk Otk AGHd ke 0120]
50 own bel ow.

The sequence fre forms are s e parenth ses in the
nucl eot i de:isn shiow: e 2Thposnhnbmt@5y naclt fvicat ivden I%h&c gdteoeimne atom Mis

o- et hyl ou and idT is inyerte [.D 3 |dT 30
Ga0au( £) aSaRHHTS MBS SOM GUEFOEE} AP o Wa(WG(FY BN oLt

(M a(M o RRad MR U((IE*)E@J( Ié)r@u(sﬁbuﬁFiaa@aﬁiE) 8( Fuedn) ol :Lﬁﬁ@bh.Do&dQ
30(2): gggau(F)aaaa(M ( u(F) agagugF)u(F)u(F) gau( F) aaac(F) ac(F)c(F)u

(F) gu( F) ald F{Haasec (B 08EQLEDLNEECBBRA) : When 1T was
F . F F F F
R et AP b g s Ok ()

u (F) accﬁM@l‘t(Mt!aDr( Mag ([(gueF)ine) GEBhgthd) can¢dpufFjoms (M LWV a
g( |(:;:2 i 2 c%%b rgi: cég)%%%g s g%a\agclizxzric?éjirgglz)t%é Fg@% (Mﬁigil\{:bory aétJ?vfz:y

20 An IC50 value indicated as < means an inhibitory activity of

S

g
(
(
(
(

T

)

not less than 50% even at the lowest measurement concentration,
and the indicated number shows the lowest measurement
concentration. As a result of the experiment, the presence of
aptamers having a high activity showing an ICO0 of 10 nM or

25 below was confirmed.

Such aptamers contained consensus sequences of
UGARAAARACC (SEQ ID NO: 91), UGAAAGAAACC (SEQ ID NO: 92),
UGARAGAAACU (SEQ ID NO: 83), UGAARAGAACC (SEQ ID NC: 95),
UGAARARACCC (SEQ ID NO: $56), UGARAGGAACC (SEQ iID NO: 105),

3¢ CGAACAAAACU (
AGARUGARAARCU {
aptamers contained UGAAAAAAACC (SEQ ID NO: 91) and UGAAAGAAACC

SEQ ID NO: 103), CGARAGARAACU (SEQ ID NO: 104) and
SEQ ID NO: 102). 8ix kinds and 5 kinds of

(SEQ ID NO: 92), respectively.
[0122]
35 Table 3
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io gggau(F)aaaa (M a (Mu (F) a (M g (M a (Mg (Mu(Ru(Fu(Fg (M a
(Mu(F)a (Ma (Ma (Mc (F)a (Mc (F) c(Fu(Fgu(Fa (Fu(Fu (Fa (Ma
(Ma (F) a(F)C(F)C(F)C(F)-Id_E—SE%—F‘B—NQ-—%G—%T g(M g (M
au (F) a I(:Maa (M a(M a(Mu I(ZJF% & M (lan (E’)QRLMQJ( (I(:?\/) (M
c c u

R T s I T WA N iy 2%932 > eT 20
LKHWKHG@@JQQN(@)Q(M <(9wa9 u (B).a (M a@ma(M c (F) a(M
a(M g (™ Dl—) a 24)01 Mo U\ :taaaaab (Fr—c \ré (H) a-i dT SEQ
| D NO 32% A% ¢éM u( F) ggage { F) gc (OF)SU(E)EU(RD ad gg)aggc_
g??:?gg?fzfl%%%??g@(;t\ nl ((:IZ$|||(:[:) Sgeégnd:?qr‘ 3-( I(:;\Q%—m%r‘ (Q aarl?lg(lz\ (ga)a_aé_ (M)a
(Maac (R)$Eq 1) N (SOF()B a SEQ|I D:Q7 32| (4)¥:Du(F) pu( Fxaga e (b

F F) (E) (F)gaga 3Q-agaac |(F)c ac
E%QS(S)E ‘%9@’%% ;a?3$ u)( d-%(c] }vﬁﬂ? \ ég(l\/ogc%l’la)'g(F)g\(l\/pc (F) u
(Fu (F) %EMIWI\@WB@ (M c (F) a&4M) a (Mgo(Mc| (F)gaagu (F) gaaaa (M
a(M a(l\ a I\An /E\h/E\ah /EalrlT 35 "EQ!D!\O 3.2 (6) :
|dTu(F)g(I\@F¢Q IjWJ(WD 95(5“/9 QC(F)U F) fOM( F) u( FRUEF) a( M a( SlabM c(|F)

(MTTHg MatMa(a(Mc(FLG(Ejac(F)a-idT 5
AN a(M ST FD 3MhY T 7Y 5505

i) d;rg)gg?l(v;\@%i@\/)m MO:( I5)50((5|‘?) u(F) (J( M. 9( M g( ). _@( 'VD g M c(B).g( F) o gﬂ) o idT
c a N M-at{H-gaaaaaaa¢{-H-e{H-eHaaa— Q—+BbNo—35 : -
g9a( M a R I S Y a0 Py g M) f)fbgﬁégc A u@FiFJg( M E( ) §(3M5%(IM &M
a C — aag- | A .
E:]g)gaggg?la: %\ u( m“ (FM aagtl;/bc (F\dj{ Fﬁfac E) a%%é%( F) aaaa%gé;c( F)c ( 15

F)c(F) a( MSﬂMI&'(MO SBQ | D NO 35(98 1 82 2 7.3 .
i dTggga( MratMaf b\l‘ e tFru(FgtMuHotMotMalt-vg FutH)g
) (P al %M CAMMIE ISV R R Tk

>
4

Q)(')

HatHe( M

(Ma(M RO a (M-idT

Tl 3
~— g
—~

M|
?E?QLEAS'EM gal\) n(ol\lh frOM pu:\prn..uzg\ g\ .u:n9 I\/hon(l\/ acm S Mccn)
(F) g( M c(|PRY My B:g@9) au( F) gagaa(@d.a( M a(M 8§ M c( F) c( F) 6(#) a(
SEQ ID NO: 43 97.3 67.4 <10
SEQ ID NO: 44 99.4 0.0 26.1
SEQ ID NO: 45 99.1 12.3 20.2
SEQ ID NO: 46 99.3 0.0 25.4
SEQ ID NO: 47 98. 2 35.9 14.6
SEQ ID NO: 48 97.8 0.0 46.4
SEQ ID NO: 49 98.3 97.9 4.6
SEQ ID NO: 50 97.5 0.0 25.4
SEQ ID NO: 51 99.4 45.1 11.9
SEQ ID NO: 52 99.8 95.3 6.7
SEQ ID NO: 53 100.0 53.4 <10
SEQ ID NO: 54 94.4 76.0 7.6
SEQ ID NO: 55 96.2 0.0 49.9
SEQ ID NO: 56 92.8 19.2 18.8
SEQ ID NO: 57 94.1 96.8 6.4
SEQ ID NO: 59 84.4 0.0 71.5
SEQ ID NO: 60 99.8 99.1 2.2
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25 Ma(Ma(M-idT SEQ ID NO 35(6):
'(f:')TgEngDga(Ma(Mg(MC(\F)f(F)“(F)%AM“ﬁf)Qﬁ,Mg(Maf:MQSZM?f:Fég ) a (M

ag( M c(Paf M-gt-M-at-HuFrgaaaat-M-af-M-atM-at-M e{Fetd a a
(M a (M éEQﬂ{E[ é@l]GlExarrpl e 11: 9%enti{icabi-6n of | NGF2Bi Adi ngl site of
aptanmer b thod 0 coafilTu that tHié consensus
sgquence ySé(g%Eﬁléﬁlblerr?gl ng 35 <|t%00<’a{r)1 epnzyne” di gestion 2e'xperi nt was
per f okmed $BD tie Neabsence of N(EF and.on the presence of NG. Wien the
consensus—sequence—-s—anNS—bimding—site,—the—resutts—shoutd—be that
enzyme dilgdR ih N.%Clﬁ"ls in the|ab3Bfice NGE® - hucl ease hot bind to a
consensus I gt he preséncengfyNG- ang gnzyne ?g st| on does not
occur. \_I I"I(’l aln an'ramar whereim a IIOFF‘\(‘F‘I"IT substhnce was
conj ugatedSE@ {10 tNGe %6 term nall oL08.0tefm nes.df the apﬂamer shown by SEQ
ID NO 6 Lne experient—wasperforned: |uc pt-ame bHUWH by—SEQ I D NO 62
cont ai ns n@aﬁ@hs 6s7equence of GAMACC S]EQ D NO“10 92)| As the
nucl ease, é%ad(imsm)_f gzl nucl ease (ppnyfactured py TAKARA RIO that
sel ective j : ; ucl ease (mahufactured.-by Anbi on)
t hat sel eo‘.’aEQ/eJJQ/NQe@\Bes doubl ¢ st%Qarﬁbls, and8qi6nuc ease'?(hanuf act ured by
Anbi on) tihar i e|y cleave f,sTngte anas WeT sed:}! Each enzyne
15 reacti Q/\/;@Sg)r ‘med _under t & condi t i o?ﬁz % Thbl el :én reference to

the attachad spegi figald eRrdacupenkeadarihe) reaction solution of 51

nucl ease was added 0. 833 nM ZnC12.

[0132] [TabI e 4] nucl ease enzyne anpunt

(U11L) apt®met] amount (IM tine tenperature Si 8.33 8 3 min,10 mn room

tenperature V1 G009 % shows the inhibitory activity (

10

15

20

25

2

(=]

)

when the

concentrations of the aptamer inhibiting the neurite outgrowth

of the Neurcscreen-1 cells were 100 nM and 10 nM, and 50%

inhibitory concentration (IC50).
[0124]
Example 9: chain shortening of aptamer

Chain shortening of the aptamers shown by SEQ ID NOs: 2,
5, 6, 8 was performed. The aptamers shown by SEQ ID NOs: 5, 6
contain a consensus sequence of UGAAAAAAACC (SEQ ID NO: 91).

The aptamers shown by SEQ ID NOs:
CONsSensus seguence.
described below.
{0125]

SEQ ID NO: Z24:
aptamer shown by SEQ ID NO: 2

c(F)u(Fyac(F)ac(F)

2 and 8 do not contain such

The sequences of the variants are as

69 nucleotide aptamer which is a variant of the

u(F)

gggaagc (F)c(F)u{F}gu(F)ggagc(F)u{F)gc(F)
u{F)u(F)agu(F}au{F)gac(F)aaac{F)c(F)u(F)agagu(F)gu(F)aaau(F)gc
(F)u(F)u(F)c(Flgec(F)au(F)u(F)gu(F)c{F)ac(F

SEQ ID NO: 25;
aptamer shown by SEQ ID NO: 2

ggagc(F)u(F)gc(F)c(Flu{F)ac(F)ac(F)u{
Flaaac (F)c{F)u(F)agagu{F)gu(¥F)aaau(F)gc|
SEQ ID NO: Z26:

Fiu(F

60

Fiu

46 nucleotide aptamer which is a variant of the

Yo ()

yu(F)agul
(F)u{F)c(F)

47 nucleotide aptamer which is a variant of the

Flau (F)gac{



1 mn, 3 mnroomtenperature Ti 0.91 9 1 mn,3 mn roomtenperature 20
[ 0133] In the experinent with addition of NG-, the nolar ratio of
aptamer and NGF was set to 1. 2 and they were dissolved in solution B, a
bi ndi ng bR A THEPOW s BV uEEBN LB ¥Q: a®ni xed 25 sol ution of 145 mM sodi um
chl ori de, lzar,

magnesi um {{Eo(rrﬁ:ylc‘jqu{ anz?ggb(ﬁ?ﬂ&?ﬂg?g #&wﬁ%@ %a@TEgPagﬁ: en?;%r(%em\/hE
reaction, qar@a’a@mu?dﬁ(ﬁ/élscrﬂ%e@ﬂﬁ”h@éﬂ tbS/F phenol . chl or of or m t r eat ment,

and a wat e fractl on, coyer ed an entrat he

term nal %gq‘]horloc 5&’. d was yp%ﬁuﬁalfl ne %hgisphat%gggafﬁangf géfaur ed
by TAKARA ﬁitﬁ)merTMOﬁrﬁZbﬁfESEQeaDmOE gi th al kal i ne phosphat ase was
performed at 37C for 1.5 hr reference to the attached 5 speC|f|cat|on

docunent . gﬂ%%aé?%a?rrﬁl (4 UhEY @%ﬁéﬁ?%ﬂ b Dovg G adaded FGiRpacagraiiEde |

el ect r opharigsims.a & %ru (F gqr@g:@gggq@ detection, StornB50 (manufactured by GE
Healthcare) was used As a result of the experinent, GAAAGA of UGAAAGAAACC
(SEQ | D NOEDZAD Wés QIBea@@dnbylSptadel Tptanet edsen i thezatsencefothto
NGF. On the .ot her hand, .t h v s remarkably suppressed in the
presence o'—? H@@‘? ﬁgrg Eyrlg%ﬁd?‘ﬁ ﬁ% %ﬁotide is a fluoro-nodified form The

above revegfgaddialr)ide) aqrsensBsggeguence (Prgd (1S ihuNGh deialRGiare cYiFY €. (
[0134] /5 Ex &ple 12: Changes in activity by introduction of nmutation into
consensus 9 a Mut ati on was i ntroduced into the consensus

sequence paid ARG CQ@”%% hﬂc&@@t%é'gﬂ:&é{mé‘ﬁr%%' UL USIRG of the
Neuroscreen-1 cells in the sanme manner as in Exanple 8. As an aptaner

cont ai ni n@ﬁm@ﬁm@ SeqEERcEDUBAAAMAAACC (SEQ ID NO 91), a 38

nucl eotide_l o h E s.u he esul
t hereof ar® sﬁg ce(‘%;bl () %""Ty%gg &ﬁt%a%%a%ﬁlis) \rﬁagl‘} &g% (OF-I; gtaucgﬁﬁ
i nt rodust izt wasioa(dded Fat (30Quni aiinh} b Fj o5 of (MeulE i @Utgr GWtuiI yuq2%

was seen. On 25 the other hand, the activity di sappeared conpletely by the
i nt roduct i%orF G 3¢ fIC4EVon of one nucl eotide. Wien A at the 3rd to 5th of

UGAAAAAAAGEE A SEQNAR M@ 91) nweieeeﬁé&'gy{&qepyw% tyPe 418 Akt ioH tke

di sappeared conpletely. Fromthe above,” It was shown that the consensus
sequence iapiamsor tsdownf by SBQi ARI BOt 8n of NGF acti vi ty. [0135] [Table 5]

gggau{F)aaaaau{F)agagu(F)u(F)u(F)gau{F)aaac(F)ac(F)c{F)u(F)gu

20 Flau(Flu(F)aaaac(Fc(F)c(F)

SEQ ID NO: 31: 34 nucleotide aptamer which is a variant of the
aptamer shown by SEQ ID NO: 26
gggagc{F)u({F)gc(FYu({F)u(F)aaac{F)aagc (F)aagu(F)gaaaaaaac|{Fic(F
yc (F)

25 SEQ ID NO: 32: 38 nucleotide aptamer which is a variant of the
aptamer shown by SEQ ID NO: 26
uw{F)gu(¥Flggagc(Fiu(Flgc{F)u(F)u(F)aaac(F)aagc{F)aagu{F)gaaaaaa
ac{EYc(Flac(Fla
SEQ ID NO: 33: 36 nucleotide aptamer which is a variant of the

3p aptamer shown by SEQ ID NO: 26
u{F)gu(F)ggagc(F)u(F)gc{F)u(F)aaac(F)agc(F)aagu{¥F)gaaaaaaac (F)
c{fac(F)a
SEQ ID NO: 34: 34 nucleotide aptamer which is a variant of the
aptamer shown by SEQ ID NO: 26

35 gu{F)ggagc(F)u(F)gu(F)u(F)aaac(¥F)aac(F)aagu(F)gaaaaaaac{F)c(F)
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consensus sequence 300 nM % I nhi bi tion) UGAAAAAAACC 92 UCAAAAAAACC _ O
UgAAAAAAACC 0 UGGAAAAAACC 0 UGaAAAAAACC _ 0 UGAaAAAAACC _ 0 UGAAaAAAACC O
[0136] Tabl e 5 shows the results of the neurite outgrowth 5 inhibitory
experi ment?USi'ng Neuroscreen-1 cel ls. The aptaner shown by SEQ ID NO 35
and a varign fhewsoksweng ﬁqeggo@idé%meﬂ%w i1 di RerRdekegti dgeis a
fluoro-nodified form the capital letters of purine nucleotide show RNA
type, and d@EEEasé&owat bEr SEGhdl BNA 2§pe. The nutation was introduced into

{:gntsgﬁsﬂgqg qéﬁg%glgg%ﬁﬁu([s%g?h@gg%e“ ﬁ@rﬁ@@o%?eaﬁlts r(}sérec(‘?fuenceg «5;1 ;Sear ed

at hi ghsf rEéapJ(eE“n(ayaai n SELEX under different conditi ons such as /5 di fferent

ool s rimner en s dth Exa O the 74 sequences
Dbt e ned BFSEEERO 159 C2 e dReREELoRbHIa TRLEbA D R g a4 LeBhs BReLES

seqguence cgé)gwummvby( §§@ k@ NG 48€7), wherein N is any nucl eotide of

A G Cand U andUmay be T. |sapyr|md|ne nucl eotide. O these, 29
20 sequencEEE@H (&) 5dd) BGRABAARADY2 ¢ SED U (NG (R Egaand) 13 agegaendEs <
cont ai ned GAAACY (SEQ ID NG 111). On the other hand, consensus

sequences sho by the formul as CGAANNAAACY (SEQ I D NO 108) and
AGAANNABAGE(J SEQNICD RE: 3G%huvkeetidensbtansr seguendes anard asequeéneas, 25
respectivel O these,  one_sequence nt ai ned CGAACAAAACY (SEQ I D NG
112), and BHe Edqbnee E’éﬂntggpng m CY (SEQ ID NO 113). They can be

shown by td&@é&@ﬂﬁﬁ)@ @@@ﬁNWN@B@BﬁQﬁ*%D ggau (F)gaaaaaaac(F)c(F)c(F

)
SEQ ID NO: 89: 34 nuclectide aptamer which is a variant of the

15 aptamer shown by SEQ ID NO: 36
gggaagc(F)c(F)u{F}gu{F)aaac(F)agc (F)aggau(F)gaaaaaaac(F)c{F)c/{
F)
SEQ ID NO: 90: 32 nucleotide aptamer which is a variant of the
aptamer shown by SEQ ID NO: 36

20 gggagc(F)c(F)u(F)gu(F)aaac(F)agc(F)aggu(F)gazaaaaac(F)c(F}c(F)
[01286]

Putative secondary structures of the aptamers shown by
SEQ ID NOs: 31 and 36 are shown in Fig. 14 and Fig. 15. The
consensus sequence is shown with a black circle.

25 [0127]

Aptamers with a length of 40 nucleotides or longer were
prepared by transcription and aptamers with a length shorter
than that were prepared by chemical synthesis. Whether these
nucleic acids inhibit the binding of NGF and NGF receptor was

30 examined in the same manner as in Example 6 by surface plasmon
resonance method. As a result, all these nuclelic acids were
found to have an inhibitory activity (Table 1).

In addition, the neurite outgrowth inhibitory activity

against PCl2 cells was examined in the same manner as in

35 Example 7. As a result, a strong inhibitory activity was found
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I D NO 106). Since these consensus sequences are necessary for 38
nucl eoti de chai n-shortened form (Exanple 9), protected by the addition of
NGF in an enzyne di gestion experi nent §Exanp|e 11), 5 and physi ol ogi ca
activity rdr yPd8Eréasls byt hé?i nt? otRfti%rtlof a mutation (Exanple 12),

it is clear tha@h%h%%téhgrigﬂgﬁﬁaﬁ§ £85 iﬁ"ﬂdﬁt§ﬂuhﬁggﬁé%%n%EEQEenEglgg]

Exanpl e 14: Introduction of nutation into chain-shortene o apt aner

Whet her t 8 aoidlgioty deanmbeéentainiag nee aftrgensns chmenge of &hgutation

into a chain-shartened t r confirned., The apt r SEQ 1. D NO
30(6) has%éjr{laénr‘?grt ﬁ%g n4%9nggﬁe%ﬁ%‘s g'nd Iélloggdﬁ"g Ogbngglgnaéé%%%ge%%%‘%n

sequence. dyneat €db dd:i 35/ haaddeent shdhieerped and 33 rerldotdldes The activity
was eval uated using Neuroscreen-1 cells in the same manner as in_Exanple 8.
The resul (¥IAE1E4HEN thE FIBFBNBUS SequeRgr P Hé GRREATMe TABHONE3 PYAPBRU3 1

base pairsd iyd:hg st empathe phsdicl ed B d e MORBWRT 08E2M KB 8o8bSE LS ut ed
by Cl1:041, 20 Ul0: A33, Ul2: A31, the activity did not decrease markedly.

When 020 @wduE2@s st hepbobpnpart hezet stbstIRUtEd NS :AZ0 aavdd 6A23, t he

activity did not, decrea mar kedly,, either. Fraomthe ahove, dJt. .was.shown
Chat "the acti vi & 1ot HEP&ht ARET” SHRGM By S0 T NOB0ES, MadCarft afned
even affera iohaieodutibiraanetl seyaente 26f Mitatipignef G38in [blalng 6D (&0

| nhi bition 300 nM 100 nM 30 nMGL: 41-->C. G 98.1 92.0 19.5 A10: U33-U:. A
98.3 80.8 jpfgwof:@@f_g@gsgnggsosequence, and the activity was

confirmed with the length of 41 nuclectides. These aptamers
were shown to be usable as NGF inhibitors.
[01283
i5 Example 10: Modification of chain-shortened aptamers

Tc enhance the stability of the aptamers shown by SEQ ID
NOs: 20, 32, 35 in blood, variants wherein the hydroxyl group
at the 2’'-position of ribose has been replaced by an co~methyl
group were prepared. In the same manner as in Example 7, the

20 neurite outgrowth inhibition by PC12 cells was examined. As a
result, all these aptamers showed a strong inhibitory activity.
[0129]

The sequences of the modified forms are shown below. The
parentheses in the nucleotides show the 2’ -position

25 modification, F is fluorine atom, M is o=-methyl group, and idT
is inverted dT.

[0130]
SEQ ID NC: 30(1l}:
idT-

30 gggau(F)aaazau(Fla{M)gM)aM)gMu(F)u(F)u(F)gMaMlu{F)a(M)a
Mla(M)c(FlaM)c(F)c(F)u(F)gu(F)au(F)u(F)aaaac (F)c(F)c{F)~1dT
SEQ ID NO: 30(2):
gggau{Faaaa{M)a(M)u({F)agagu{F)u(F)u(F)gau{F)aaac(F)ac(F)c(F)u
{Figu{r)au(F)u(F)aaaac{F)c{F)c(F)

35 SEQ ID NO: 30(3):
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93.1 35.8 (0-4A 98.1 96.1 47.7 3-+A 98.0 91.2 31.0 SEQ ID NO 30 98.6
92.7 28.4 [0140] Exanple 15 Conparison with NG~ aptanmer described in

prior art reference he ap tamers shown Q I D NGs: 30, 32 35 and
NGF apt ane?¥9atedordasedy (F eeeee Ettl FereF epe! ’%/)Bﬁ‘&tﬂ&@a\]:(ét ) A|E) 1 (F1 gos)

Nucl ei ¢ Achds, (8s; (B3 8% wer e, coppargd for NG- binding act|V|ty,
NG-- NGF recept(?::-a bcl}ﬁdl rbtﬁ |qﬁ%tab| tor ?far}(gt:tv?ty and neurite outgrowh

i nhi bi t or ySEEZtIL/ING;. EOd'I@he aptaners described in the prior art reference
were all unmndified RNAs, and the sequences thereof do not match with the
sequences scribed in the present specification. As the aptaners descri bed

in the prigygaaf tr)refer@neaym)dlr) hZMaQ@MLﬁ Mh@mmw’mgmm i gygs)ach) il (Y
wer e sel ected, and 15 transcrl bed with é(merase The bi ndi ng activity

was eval uatg /MR ndDIsdd) 8 (W) F4F) eéFtHéF w« AT 6) NER-NEP Fecéptcor

bi ndi ng |nh§-)ty: Edry(ﬁctlwty was evaluated by a method simlar to that in
Exanpl e 6, and t'he neurite outgrowh inhibitory activity was evaluated by a
nmet hod si ndB@rIk &’Q:hatC (20 :in Exanple 8. As a result, it was found that Hi,
L2 and L6 bé,%td to NG- but the activity is |ower than t he aptaners shown by
SEQ I D Nos*930, 32, 35 (Table 7). Moreover, Hl, L2 and L6 did not inhibit

bi ndi ng;cof @ﬁlm@-%me@hmt adRggdmsa nef g Shpw( s 25) umldam o )acte Vi ty
even when added at 500 nMin the neurite out?rovvth i nhi bi tor @érl nment

(Tabl e 7).) F¥OmA the @H6VE) & #1) wd) snBWA (Fhar [Fhe (Bt Bivet 6 de @ (i the

present spe ﬂnfd td 51@5 her activity than the aptaners descrl bed in
the prior a(r:t rg@erggce 36 0141] [Table 7]
SEQ ID NO: 30(6)

idT-

15 g{MgM)gMau(FaMaa{M)aM)aMiu(F)aMgMa Mg u(F)u(F)
u(FlgMa®™u{FlaMaMaMc(FlaMc(F)c(Flu(F)gu(F)aMu{F)u
(FlaM)a(M)a(Fla(¥F)c(F)c(F)c(F)-1dT
SEQ ID NO: 32(1):
idT~

20 u(F)gu(Flggagc(F)u(F)gM)c(Flu(Fu{faMaMa(M)c{FlaMa(M)g
(M)c{Fla(M)a (M)g{M)u(F)gaaaaaaac (F)c{F}ac{F})a-idT
SEQ ID NO: 32(2):
u({F)gMiu(F)ggagc(Flu(F)gc(F)u(F)u(F)aaac(¥)aagc{F)aagu(F)gaaa
aaaac{(F)c(F)ac(F)a{M)

25 SEQ ID NO: 32(3}:
u(Figu(F)ggagec(Flu(F)gc (Flu{F)u(F)aaac (F)aagc(F)aagu(F)gaaaa (M
ya{M)aac{(Flc(Flac(F)a
SEQ ID NO: 32{4):
u(Fygu{F)gga(M)gc(F)u{Fjgc(F)u(F)u(F)aaac (¥)aagc{F}aagu(F)gaaa

30 aaaac(F)c{Flac(F)a
SEQ ID NO: 32(5):
idT~-
a(F)ygMu(F)gga{Migec(Flu(FlgMc(Fu(Fu{FaMlaM)a(M)c(F)la(M
ya(M)g(M)c({F)aagu(F)gaaaa{M)a(M)a{M)a(M)c(F)c{F)ac(F})a-idT

25 SEQ ID NO: 32(6):
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bi nding wth NG- (Bl ACore) NG~ NGF receptor binding inhibition NG neurite
outgrowm h inhibitory activity (% TrkA P75 500 nM 250 nM SEQ | D NO. 30 ++
100.0 100'0t§EQ | D NO 32 ++ 100.0 97.4
1dT-
ul{F)gMu(F)g(Mga M) ge(Flu(F)gMc(Fu(F)u(FaMa{Ma M) c(F)
aMaM)gMc(F)aM)a(M)gMu(F)gaaaa(M)a(Ma(M)a(M)c(F)c(F)ac

(F)a-idT
5 SEQ ID NO: 35(1):
14T~

ggga(MaM)gM)c(F)c(Flu(F)gMu(F)gM)g{MaMgM c(F)u(F)g(M

je{Fla{M)g(M)g(M)au(F)gaaaaaaac (F)c(F)c(F)aaa-1dT

SEQ ID NO: 35(2):
10 idT-

ggga (Mja (M)g(M)c(F)c(F)ul{F)g(Mu(F)ggage (Flu(F)gM)c(F)a(M)gM

JgM)au(F)gaaaa{MlaM)a(M)a(M)c(FYec(F)c(F)aaa—-idT

SEQ ID NO: 35(3):

gggaagce(F)c{F)u(F)gu(F)ggagc(F)u(F)gc({F)aggau(F)gaaaaaaac (F)c/(
15 Flc(Fla{Ma(M)a{M)

SEQ ID NO: 35(4):

idT-

ggga (Ma(MgM)c(F)c(Flu{F)gMu(F)gMgMa{MgM c(Fiu(F)g(M

Jc(F)aM)gMig(M)au{F)gaaaa(M)a(M)a(Ma(Mc(F)c(F)c(F)a(M)a (M)
20 a(M)-~idT

SEQ ID NC: 35(5):

idT-

g{MygM)ga{MaMig{Mjc(F)c(Flu(F)g{Mu(F)g{Mg{Ma(M)gM c{Fu

(F)gM)c(FaM)gM)g(Mau(Flgaaaa(MaM)a(Ma(Mc(F)c{F)c(F)a(
25 M)a(M)a(M)-1idT

SEQ ID NO: 35(6}:

id7-~

gMgMgaMaMgMc(F)c(Flu(F)gMu(F)gM)g{Ma(M)g(Mc(Fiu

(F)gMic(FlaM)g(M)g(Ma(F)u(F)gazaa(Ma(MaMaMc(F)c(F)c(F
30 )a{M)a(M)a(M)-idT

{0131}

Example 11: Identification of NGF binding site of aptamer by

footprint method

To confirm that the consensus sequence is an NGF binding

35 site, an enzyme digestion experiment was performed in the
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SEQID NO 35 ++ + 100.0 94.5 HL + - - 0.0 0.0 L2 - - - 0.0O0O.0L6 - - 0.0

0.0 [0142] Table 7 shows NGF binding activity, NG--NG- receptor s binding
inhibition, and NG= neurite outgromh inhibitory activity of the aptaners
shown by SESTISNGE Mg, 288 1§5‘g-8ﬁdpfﬁ%e%‘b? aferltSEy1, Wpen' EBedesRPEBEMESI n

non- pat entsdQeEHmNti sl.an NGF binding site, the results should be that
enzyme digestion occurs in the absence of NGF; nuclease cannot
bind to a consensus seguence in the presence of NGF and enzyme
5 digestion does not occur. Using an aptamer wherein a
flucrescent substance (FAM6) was coniugated with the 57
terminal or 3’ terminal of the aptamer shown by SEQ ID NO: 62,
the experiment was performed. The aptamer shown by SEQ ID NO:
62 contains a consensus sequence of UGARAGARACC

10 82).

(SEQ ID NO:

As the nuclease, 3 kinds of 81 nuclease

(manufactured by
TAKARA BIO) that selectively cleaves single strands, V1

nuclease (manufactured by Ambicn) that selectively cleaves

double strands, and T1 nuclease (manufactured by Ambion) that

selectively cleaves G of single strands were used. Each enzyme

15 reaction was performed under the conditions of Table 4 in

reference to the attached specification document. To the
reaction sclution of S1 nuclease was added 0.833 mM ZnCl,.
10132]
{Table 4]
nuclease | enzyme aptamer time temperature
amount amount
(U/uL) (pM)
S1 8.33 8 3 min, 10 min room temperature
V1 0.009 9 1 min, 3 min room temperature
T1 0.81 9 1 min, 3 min room temperature
20
[0133]

In the experiment with addition of NGF, the molar ratio
of aptamer and NGF was set to 1:2, and they were dissolved in
solution B, a binding buffer. Here, sclution B is a mixed

25 solution of 145 mM sodium chloride, 5.4 mM potassium chloride,

1.8 mM calcium chloride,

(pH 7.6).

Tris

0.8 mM magnesium chloride, and 20 mM

After an enzyme reaction, the reaction was discontinued

by a phenol*chloroform treatment,
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The NGF binding activity was eval uated based on the maxi nrum RU val ue
obt ai ned by the bi ndi ng of NGF and SEQ I D NO /o 35 as 100% When it is not
| ess than 80% "++" is indjcated, when is not |ess than_50% "+"

i ndi cat ed, waa%of%‘i’é’r?ﬁetd %95 69 GF N bER bt Th"“—’l”s iChGi 6&?@&!1‘*3%\5??8?%’#\@3%@:
receptor hidi Rgd R0 By atkamﬁﬁléls?t%ls prdn D d O(rmérﬁlﬁftaleeuﬁéd(?ﬁj of not

| ess than 60% and "-" nmeanS an inhibitory activity (% is less than

60% The Wﬁ’éﬁrﬁ&% ou?@@ov\mhymﬁhtltﬁatt@rr@)ntamth tayllqaémﬁephnhpbat@sg
500. nM or 250

activity ( heflnal -6 entr i,on. of t

nM |NDU51”§ N F@RBl 1 TV ‘gof 0143 PréYagt f5en ﬁﬁd Phtﬁ‘éoﬁﬁ%‘ih%‘? t he
present si nyentifoncatdrrbecosekuk . asrlrtm campiles, wiiraganslliyeedgpnt 01
reagents for %é“sea es .such 3 Q i nfl ammatory di sease_and the |ike. The
apt aner arftft cec?rstﬁoék’aé’?y FE a?’e%ﬁ‘tt’?%ﬁ‘?%’rﬁtaﬁ%l $oupEesEensef ul for
the purifidgatdanand s%%@@br qtntaﬁﬁfgétt}%d By eldeAsiaheot Lo andy.
quantification of NGF. [ 0144] his dpplication is based on a patent

appl i cat i o’tfﬁ No X e2008- sz49}82 Ekpéﬁlmﬁn’gap@n@\%@i& |4 g PRPEARBEST eliBer 124,

2008), thg of e.hn n. full rein CLAI 1. An
apt anmer that blﬁdé&to{:ﬁ%kfgﬁd%& ﬁ:‘lblgﬁ&p’g d%%lgéo - NGE an hﬁ% r}?Sﬁ@ﬁ@r 8¥Bpt or.
S 2. An aEmneont hat bthds handGrlandligehidejd srad r:temamtceb@yt gupPkBssed
activity of N tamer accordiing to claim2, having a 50%

i nhi bi t ory*% d:%orﬂf@ﬁtel“é:te 8% FEESO) SFe MY TBHE PRaMIEGGORRAE 45 Fhe apt aner

accor di ng 416:HcAiBA £ 1RaVirRgma SH% 14HH-R LI 0N¢eRkr %‘h'eOEOQEQQ);s of not
nore than 10 nM /5 5. The aptaner according to any one of clains 1 to 4

wher ei n atSe@@EICO M@ rudisesn Heri bingdndisidte. 6. The aptanmer according to

any one of glgiyms 1 to 4, conprising a sequence shown by HGAANNNANCY ( SEQ

I D NO 1065 d wherein N is any nucleotide, His a nucleotide excluding G
Y is a pyrixamtilre l2ucicaetigde, iandcatvieasty oner nubleotdrde fofmithe 1on

af orenentioned sequence is nodified. 7. The aptamer according to any one

of clai ms 4D PPSEESCSSPAYFRGEaPEBuence shown by UGAAANNANCY ( SEQ I D NO

107), CEAANNAAA@Mt@%E@h'Qa%KEn%anu@édAg%%@«%ﬁ¥“€6ﬁ§%ﬁ%d§)é@%ue%g%)pa%@ere'n

N is any nucleotide, Y is a pyrimdine nucleotide and at | east one
nucl eoti deaTst GHe@csSoramshe sabivstHUeRte ¢v2 hafidd ath im0 NeBir cEoreapt-aner

o g A D18l ARl 0 SRS 1) e UERBE AL O
( SEQ | RDoN@ortE2niony GGAAAGAAAGY (8ER:HhE: NTAAAR ARG efsH fb iN®:a 9pyr,i |l di ne
38 nuclectide long sequence shown by SEQ ID NO: 35 was used.
The results thereof are shown in Table 5.
When an aptamer free of mutation introduction was added
at 300 nM, inhibition of neurite outgrowth by 92% was seen. On
25 the other hand, the activity disappeared completely by the
introduction of a mutation of one nucleotide. When A at the
3rd to 5th of UGABAARAACC (SEQ ID NO: 91) was substituted by
DNA type, the activity disappeared completely. From the above,
it was shown that the consensus sequence is important for
30 inhibition of NGF activity.
[0135]
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35 nucl eotide and at

| east one nucl eotide of the aforenentioned

sequence

is nodified. 9. The aptamer according to any one of clains 5 to 8, wherein

t he hydr ox

ro
pyrim dineyiﬁﬁéee i

by an ato

h..at o

BQU1hMe§€rﬂMﬂnﬁmﬂﬁﬁmi

one of cl g

m-an A mit ODENS
[CYNRVINEENCIRAv | A IMCUTTUAN

y
VPR ABARBABC wher ei n

oOr-oHD o—10 Tho-ant
ul UuP- LAY/ LU LAY (APL

the hydrox84 groups at

ri bose of
unr epl ace

5e gcpurine n
of _replaced by an

icT eot1des are the sane
tomor group selected

consi sti nguekraahpdcogen at om

A ]

oA nr

a fluorine atomand &

s at the 2'-position of a ribose of o respective
ides are the sanme or different and

t OMcBhsghaup seheshed
a fluorine

unrepl aced or repl aced
ng of a hydrogen atom
mer according to any
the 2'-position of a
or different and
fromthe group

is methoxy group. 11.
of the nucleotide
onprising a nucleotide
24-55 and 57-90

(b)_.an_aptaner conprising a nucleotide

-55 and 57-90 (wherein

The apt aner—acecordi-ng—to—etatm-1—econrprtstng—any—on

sequences P&ﬁﬁAﬁﬁﬁAﬁﬁd (c) below (a) &n aptaner c
sequence $ gg%ggpg m 20 anohg SEQ T D 1-9, 12,
(wherein H?Ewl nny& e thym ne);

sequence s&GaeradARcom anong BEQ | D NGs: 01-9, 12, 24
uraci | maybe_thynine);—wherefn—t-or-severat—nucteot
del et ed, iH@éﬁE@éABFCadded; and (c) a nlcl eoti de se

i des are replaced, 25

guence havi ng an

identity of 70% or

nore to a nucl eoti de sequence selected fromanong SEQ I D

NGs: 1-9, 12, 24-55 and 57-90 (wherein uracil nmay be thymne). 30 12. The
apt aner acldorifilng to claim 11, wherein at |east one of the nucleotides is
nodi fi ed. 13. ..The aptaner accordin o.claim 12 erein the, hydroxy

groups at the Zmﬁﬁggigigﬁgg? %ggpgﬁ??%ésd%¢i %ﬂ9ﬁ§ﬁﬁuﬁeﬁﬁﬁg 8§t 5 are the

same or sdijfrfftengnicrgnéd xperepkaceds 0figr eph aceer&yn-an celllyn orha gpodfer

selected fromthe

a met hoxy

Hrdth PN

%roup consi sting of a hydrogen atom a fluorine atom and

EQTHE HPf afer 2BEcdr WrhtpRo Cleishiyenthecsied efe 3Ry

dr oxy

5 groups ghy theng' 5poshiliofe Ofud ESHELId W& RUTAING UGB AES B8R t BFeSaME

or different and unreplaced or

repl aced by an atom o

r a group sefl ected from

t he group aagrigiast ileg tefrsaciydrogea atoheohide uprdmelE diind aandréthexy

group. lo

claims 1 t5% an
cl ai m 15, whengidetiiecbupeticgnal
| abel i ng subst ance,
medi canent!

the conpl ex,
conprising the aptaner accor

15. | ex,.co

ALom

AEHY dixng ARGk

]

M 18n0kel1Be iRl 48.c

Ing to any oné of ¢

ST e BNA 8B b L LegCITRET

substance is an aff

an is enzyne, a drug delivery vehicle or a drug.
rising the aptamer according to any one of claims 1 to 14 or
?Arﬁs Sl s p?éc{ﬁ;e%ﬁ;%ét

al 4 or the

ms 1 to

19,4880y 00, of
onplexX accordrng to
a

i nity substance,
17. A

conpl ex accor di Ag tthiel sixpetbmont 16cons¢@suAns aatdndad | appetuedy aagénigh

conprisin

conpl ex accorol é:yt o'

t he apt amer

p
SEtiSRBr ]

one

EATALS

et

aiq; & Lo 14 or the
¥ Hyerft conpri si ng

the aptgnefiffoerd pedle,apyifae ebqteatss dndotdd Dikd hesseomplesx 1accor di ng

to claim15 or 30 16.

21. A

probe for

NGF det ecti on

conprising the

apt aner actor dPAgthbs dAysSsreebFee| Armmined PN LI rERhe T HHAERCEEcording to

claim15 o
conprising t

iR afAanrs0
ejépta§§% accor

y

LdiR
I ng

agec-GALLLED

0O any one O

?

7' Sqibicd

Dt )
L%%‘ﬁ4 or tﬁgY

conpl ex acciEiliy N cl@i)m Mheoeil6N is any nucleotide of A, G, C and U,

20

25

and U may be T.

seguences contained UGARAAAAACY
sequences contained UGAAAGAAACY

Y is a pyrimidine nuclectide.

{SEQ ID NO:
{SEQ ID NO:

Of these, 29
110) 13

111) .

and

On the other hand, consensus sequences shown by the

formulas CGAANNAAACY
NO:
respectively.
{SEQ ID NO:
ID NO: 113).

Of these,

(SEQ ID NO: 108)

68

and AGRANNAARACY

(SEQ ID

109) were found in 3 sequences and 2 seguences,

cne sequence contained CGAACAAAACY

112), and one sequence contained CGAAAGAAACY
They can be shown by the formula HGAANNNANCY

(SEQ
(SEQ



s 23. A nethod of detecting NG-, conprising using the aptaner according to
any one of claims 1 to 14 or the conplex according to claim15 or 16. 24.
A et hod of purlfylng NGF, conprising using the aptamer io according to any
one of cl atf8'X* t{¥%4 or the conpl ex according to cI aim15 or 16 SEQUENCE

LI STING <110> RIBOML+hNGe SRHaBAGs&EQuenddd. 20 Aptaners f,03gNGE and
use t hereof <130> 091461 <150> JP2008-244982 <151> 2008 09-24 <160> 128

<170> Pat emtd¢Ipaterds opa3dn3dsapiOengd<f4tm TRxaRIR> SQNAp@mm itfyi ¢chal

Sequence <220> 223> ei c acid havin di ng acti nst NGt <400>
1 gggaagccu%cg)utglgoélgcoug ggaugiadad Aac (%aqafg Oélaaeé‘é’%ﬂ éiaa%&ﬁﬁlﬁ’&%él
Cauuguc@%mmﬁlﬂloaczWZ&Q:%&ﬁké&L?MMa@elé’%yﬁrﬁﬂé i cial Sequence
<220> <223> nucl eic acid having binding act|V|t%aaga|nst NG <400> 2

gggaagccugHggtiiged @icécﬁ‘%é@lﬁﬁué%%ﬁ%e SARFLU GG hey
auugucacca, Ac a8 <459 i3hibiting NGF function.

[0138]
Example 14: Introduction of mutation into chain-shortened
10 aptamer
Whether the activity can be maintained after introduction
of a mutation into a chain-shortened aptamer was confirmed.
Thé aptamer of SEQ ID NO: 30(6) has a length of 41 nucleotides
and does not contaln a consensus segquence. Inverted d7 is
15 added to the 5’ and 3’ terminals. The activity was evaluated
using Neuroscreen-l1l cells in the same manner as in Example 8.
The results are shown in Table 6.
When the G1:C41, A10:U33, Al2:U31 base pairs in the stem
part predicted by the MFOLD program were substituted by C1:G41,
20 UG10:A33, Ul2:A31, the activity did not decrease markedly. When
G20 and G23 in the loop part were substituted by A20 and A23,
the activity did not decrease markedly, either. From the above,
it was shown that the activity of the aptamer shown by SEQ ID
NO: 30(6) was maintained even after introduction of several

25 mutations.

[0139]
[Table 63
{2 Inhibiticn)

300 nM 100 nM 30 nM
G1l:C41—C:G 98.1 92.0 19.5.
Al0:U33—U:A 98.3 80.8 1z2.1
Al12:U31—-0:A 96.0 93.1 35.8
G20—A 98.1 96.1 47.7
G23—A 88.0 91.2 31.0
SEQ ID NO: 30 |98.6 92.7 28.4
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<211> 79 <212> RNA <213> Artificial Sequence <220> <223> nucleic acid
havi ng bi nding activity agai nst NOF <400> 3 gggaagccug uggagcugca
ggaugaaaaa aacccaaaau aaguagaaau gacagaaugg60 cauugucacc aacaacugg79 <210>
4 <211> 79 <212> RNA <213> Artificial Sequence <220> <223> nucleic acid
havi ng bi ndiiglacti vity agai nst NG- <400> 4 gggaagccug uggagougca 29 <210

augaaaaa, aacccagaua ugacaaauaa aacggoaacg60 cauugucacc aacaacugg < >
gg<2g1> 79 %%A CQ%PS‘ilF\Pfli Vi e al CBejpieifesr @Ry 1EemB s mpdione 2aéi d
havi ng bi ndimng-&cld vity agai nst NG- <400> 5 gggaagccug uggagcugcu
uaaacaagca agugaaaaaa accacagcaa auguaaaaag60 cauugucacc aacaacugg79 <210>
6 <211>579 <2123hRNAptamers shown by SEQ ID NOs: 30, 32, 35 and NGF

aptamers described in prior art reference (Binkley J et al.,
{1885} Nucleic Acids Res. 23, 3198) were compared for NGF
binding activity, NGF-NGF receptor binding inhibitory activity
and neurite outgrowth inhibitory activity.

10 The aptamers described in the prior art reference were
all unmodified RNAs, and the sequences therecf do not match
with the sequences described in the present specification. As
the aptamers described in the prior art reference, H1l, 12 and
L6 showing high binding activity were selected, and

15 transcribed with T7 polymerase. The binding activity was
evaluated by a method similar to that in Example 1, NGF-NGF
receptor binding inhibitory activity was evaluated by a method
similar to that in Example 6, and the neurite outgrowth
inhibitory activity was evaluated by a method similar to that

20 in Example 8.

As a result, it was found that Hl, L2 and 1L6é bind to NGF
but the activity is lower than the aptamers shown by SEQ ID
NCs: 30, 32, 35 (Table 7). Moreover, Hl, 12 and L6 did not
inhibit binding of NGF and NGF receptor, and did not show an

25 inhibitory activity even when added at 500 nM in the neurite
ocoutgrowth inhibitory experiment {(Table 7). From the above, it
was shown that the aptamers described in the present
specification have higher activity than the aptamers described
in the prior art reference.

30 [0141]

70



<213> Arti

ficial

Sequence <220> <223> nucl eic acid having binding activity

agai nst NGF <400> 6 gggaagccug uggagcugca ggaugaaaaa aacccaaaau uaaauaaaaa

jaaa

gua

auagacggugpfcalugucacc aacaacugg/9 <210> 7 <211> 79 <212> RNA <213>
Artificial--Seguence <220> <223> nucleic acid having binding activity
agai nst NGF <400> 7 gB@ﬁé@@@ucIﬂﬁﬁéﬁﬁhgﬁﬁfggéﬁgadﬁﬁ%Iéa@@déaaaﬁguagaUac
auagacggug60 cauugueaticcradtEHaqugg79b«2ding8 <2101 > & AL REAt4Z13Y
Artificiall Sequence| <22Bsox223> nuaiteild tacird hayvi ng bi ndi ngjactivity
agai nst NOF <400> 8| gggaagccud uggagcuycg pgguaapaamy gaguuugays @AagacCl
uuaaaaccgebG@iugiicacca acaacyggr8 <ZIP>"9 2TIF 79 <ZIZ5 RNATI213>
Artificial Sequepce; <2205 + + 100.0 100.0
gg‘? gg ++ i + 100.0 97.4
;g? ?5) ++ + + 100.0 94.5
H1 + - - 0.0 .0
L2 - - - 0.0 0.0
L6 - - - 0.0 0.0
[(0142]

Tabie 7 shows NGF binding activity, NGF-NGF receptor

5 binding inhibition, and NGF neurite outgrowth inhibitory

10

15

20

25

activity of the aptamers shown by SEQ ID NOs:
the aptamers HiI,

Lz,

30,

32, 35 and

L6 described in non-patent document 1.

The NGF binding activity was evaluated based on the

maximum RU value obtained by the binding of NGF
35 as 100%.

when it is

50% or bel

binding inhibition,

not less t

ow, Wl 4y

W

When it is not less than 80%,

han 50%, “+”
indicated.

+II

is indicated,

As for NGF-NGF

\\++II is

re

means an inhibitory activity ({

and SEQ ID NO:

indicated,

and when it is

ceptor

}

o

(=]

of

not less than 60%, and “-" means an inhibitory activity {%) of

less than

60%.

The NGF neurite cutgrowth inhibitory activity is the

inhibitory activity (%) when the final concentration of the

aptamer is 500 nM or 250 nM.
INDUSTRIAL APPLICABILITY

[0143]

The aptamer and the complex of the present invention can

be useful as medicaments, diagnostic agents or reagents for

diseases such as pain, inflammatory disease and the like.

The

aptamer and the complex of the present invention can also be

useful for the purification and concentration of NGF,

as detection and quantification of NGF.
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<223> nucl ei ¢ aci d having binding activity agai nst NG <400> 9 gggaagccug
uggagcugcu ccacaaggau gaaaaaaacc caaauaauau auuuaaucag60 cauugucacc
aacaacugg? Of@§P> 10 <211> 79 <212> RNA <213> Artificial Sequence <220>
<223> nucl eic aci d having binding activity agai nst NG <400> 10 gggaagccug
uggagcugca ggaugiaisnas meciotaaaii iaaagagellugh ac gaaacal i) Icaliigueacs: .
aacaacuggzg igé£> %é <211> 80 <212> RNA_<213> Artificial_ Sequence <220>
<223> nucl &Y 7 I KadingbiRdPAGRCH FV i) IagaFRst SRPECEREE>241 §§§8agccug
uggagcl i gcth&CasRRagas JAARMBAAAC, £ CAAAGM A, (e LU agcab O, geatigucac
caacaacugg80 <210> 12 <211> 79 <212> RNA <213> Artificial Sequence <220>
<223> nucl eic acid having binding activity agai nst NG- <400> 12 gggaagccug
uggagcugcg aaacagugaa acaaaccaca gacugagaaa gcaguaacag60 cauugucacc
aacaacugg79 <210> 13 <211> 82 <212> RNA <213> Artificial Sequence <220>
<223> nucl ei ¢ aci d having binding activity agai nst NG
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<400> 13 gggaagccug uggagcugca ggaugaaaaa aacccaaaau uaaauaaaaa
aaaauggacg60 gugcauuguc accaacaacu gg82 <210> 14 <211> 77 <212> RNA <213>
Artificiaggéﬁgygnce <220> <223> nucleic acid having binding activity

agai nst N 400> 14 gggaagccug uggagcupu gaauuggaua cagauaguug aaaaaaacca
augaucagca60 uugucaccaa caacugg77 <210> 15 <211> 79 <212> RNA <213>
Artificial_Sequence <220> <223> nucleic _acid having binding activity

agai nst NGF éﬁb@ﬁmf§@§g§§&§cE&Qdﬁgéﬁgﬁﬁﬁua%%aﬁﬁﬁéﬁg@ pladdagaeé ¥ehaaaduau
auuugaucagg g raacaacugg79 <210> 16 <211> 80 <212> RNA <213>
Artificial Sequence <220> <223> nucleic acid having binding activity
agai nst NGF <400> 16 gggaagccug uggagcugcu ccacaaggau gaaaaaaacc ccaaauaaug

uauuuaaucas0 cac caa g80 0> 17.<211> 79 <212>.RNA <213>
Awtificia?§3é%§e ce%5%26%%32%§§8%ug eﬁéga%? ?ék#?ﬁfﬁﬂﬁuﬂ%ﬁf%%ﬁivity
agai nst NGutghifirtH & dgdage efgNgggagougca ggauggaaaa aacccaaaau aaguagaaau
gacagaaugg60 cauugucacc aacaacugg79 <210> 18

3. The aptamer according to claim 2, having a 50% inhibitcry

10 concentration {(IC50) of not more than 100 nM.

4. The aptamer according to claim 2, having a 50% inhibitory

concentration {IC50) of not more than 10 nM.

15 5. The aptamer according to any one of claims 1 to 4, wherein

at least one nuclectide is modified.

6. The aptamer according to any one of claims 1 to 4,

comprising a sequence shown by HGAANNNANCY {(SEQ ID NO: 106},
20 wherein N is any nucleotide, H is a nucleotide excluding G, Y

is a pyrimidine nucleotide, and at least one nuclectide of the

aforementioned seqguence is modified.

7. The aptamer according to any one of claims 1 to 4,

25 comprising a sequence shown by UGAAANNANCY (SEQ ID NO: 107),
CGAANNARACY (SEQ ID NO: 108) or AGAANNAAACY (SEQ ID NC: 109),
wherein N is any nucleotide, Y is a pyrimidine nucleotide and
at least one nuclectide of the aforementioned sequence is
modified.

30
8. The aptamer according to any cne of claims 1 to 4,
comprising a sequence shown by UGAARAAAACY (SEQ ID NO: 110),
UGAAAGAAACY (SEQ ID NO: 111), CGAACAAAACY (SEQ ID NO: 112) or
CGAAAGARACY (SEQ ID NO: 113), wherein Y is a pyrimidine

35 nuclieotide and at least one nuclecotide of the aforementioned
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<211> 80 <212> RNA <213> Artificial Sequence <220> <223> nucleic acid
havi ng bi ndi ng activity agai nst NG- <400> 18 gggaagccug uggagcugcc
gaaauggacu_guaaagcalg aaaaaaacca uucaaucgag60 gcauugucac caacaacugg80 <210>
19 <211> 89 %\ﬁ%ﬁ%}\%rﬁ SAttificial Sequence <220> <223> nucleic acid
havi ng bi nding activity agai nst NG <400> 19 gggaagccug uggagcugca
ggaugaaaaa_aacccaaacu aaaguuuaaa acugauacgab60 gcauugucac caacaacuggd0 <210>
20 <211> 78- Bhe-2pdenen epcoyding dcarnSequeneéd «Rabss <223> hucieireiaci d

havi ng bi ngj LYLtY, i 400> .gggaaggec agougca
ggaugaaaaagggggggggﬁﬁi5%aa éﬂ%ﬁ%%%ghgcagﬁéégbggagga%cgggg%%g <210> 21
<211> 80 <P4Zpre®Nive 28> mirdiirfd civall eSeqdencere<PRO>s =22 3or ndtct £4 €eraci d
havi ng bi nding _actiyvity. agai nst. NG= <400> 21 gggaagccug uggagougca
ggaugaaaaaaﬁga%%€§%%(x%%égéd§%§§c Ga&ﬁgé&uﬁ@@g 8 droup sefected trom

the group consisting of a hydrogen atom, a fluorine atom and a

methoxy group.

10 10. The aptamer according to any one of claims 5 to 8, wherein
the hydroxyl groups at the 2’-position of a ribose of
respective purine nucleotides are the same or different and
unreplaced or replaced by an atom or group selected from the
group consisting of a hydrogen atom, a fluorine atom and a

15 methoxy group.

11. The aptamer according to claim 1, comprising any one of
the nucleotide sequences (a), (b) and (c) below:
(&) an aptamer comprising a nucleotide sequence selected from
20 among SEQ ID NOs: 1-39, 12, 24-55 and 57-90 (wherein uracil may
be ;hymine);
(b) an aptamer comprising a nucleotide sequence selected from
among SEQ ID NOs: 1-8, 12, 24-55 and 57-90 (wherein uracil may
be thymine), wherein 1 or several nucleotides are replaced,
25 deleted, inserted or added; and
{c) a nucleotide seguence having an identity of 70% or more to
a nucleotide sequence selected from among SEQ ID NOs: 1-9, 12,

24-55 and 57-90 (wherein uracil may be thymine) .

30 12. The aptamer according to claim 11, wherein at least cne of

the nucleotides is modified.

13. The aptamer according to claim 12, wherein the hydroxy
groups at the 2’-position of respective pyrimidine nucleotides

35 are the same or different and unreplaced or replaced by an
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gcauugucac caacaacugg80 <210> 22 <211> 79 <212> RNA <213> Artifici al
Sequence <220> <223> nucleic aci d having binding activity agai nst NG <400>

22 gaagc u au ugaagaa aacccaaaau uguccacaga aa gauug60
CaulgUeace” BB AT T SIS T2 1043 a0 11017618 21 SO LT i (15 i al
Sequence <@P@rog?3stamyclaeifQuaciidehaybngahingi mer oty \@ﬁcM_z;ﬂ.gal nst NG- <400>
23 gggaagccug uggagcugcg aaacagugaa acaaaccaca gacugagaaa gcaguaaaag60
cauugucacc aacaacugg79 <210> 24 <211> 69 <212> RNA <213> Art|f|C|aI

Sequence <P20>Tie? 235 Sl %ic%o%@ilﬂghew B9a bk ndb NG ACtd M T2 G- <400>

24 gggaagccug uggagcugcc uacaCuUuag uaugacaaac cuagagugua aa gcuu gc60
auugucadbGQIQQEQiNQBjKQﬁi>P@$lt2@2>ORNAe3263b1¢¢tpdrxneﬂndﬁ&ﬁﬂﬂuﬂEs<&2@>

<223> nucltekllec acl d i}a\ﬁlr}%et%le%% 3@%%!8;%03 %gs;gféjel:%ﬂ 3}; a%gf%% gcugccu

acacuuuagu” augacdaacc Uagagagia

<213> Artidigialp Sequencel $220>t8223rolpcltehsi aei sy hawinghimndidg aac%trd vity

agai nst NGF <400> 26 %ggcugugga gougcuuaaa caagcaagug aaaaaaacca cagcbc46
fluerine atom and methoxy group.

10 15. A complex comprising the aptamer according tc any one of

claims 1 to 14 and a functional substance.

i6. The complex according to claim 15, wherein the functional
substance is an affinity substance, a labeling substance, an

15 enzyme, a drug delivery vehicle or a drug.

17. A medicament comprising the aptamer according to any one

of claims 1 to 14 or the complex according to claim 15 or 16.

26 18B. An anti-pain agent comprising the aptamer according to any
one of claims 1 to 14 or the complex according to claim 15 or
16.

19. An anti-inflammatory agent comprising the aptamer
25 according to any one of claims 1 to 14 or the complex

according to claim 15 or 16.

20. A diagnostic agent comprising the aptamer according to any
one of claims 1 to 14 or the complex according to claim 15 or

30 16.

21. A probe for NGF detection, comprising the aptamer
according to any one of claims 1 to 14 or the complex
according to claim 15 or 16.

35
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<210> 27 <211> 45 <212> RNA <213> Artificial Sequence <220> <223> nucleic
aci d having binding activity agai nst NSF <400> 27 gggaagccug uggagcugca
ggaugaaaaa,.aacccaaa aaau45 <210>_28 <211> 40_<212> RNA <213> Artificial
Sequence i§§0> 5§§§§Hﬁﬁ@ﬁgiEaéé?athQFh% | i g SRt ¢ORg AR P INGRe<400>
28 gggaagcopgiriiggageigedngdaudangasndase capaaid O 121072 23 €2blzo6h15212>
RNA <213> Artifjcial Sequence <220> <223> nucleic acid having binding

activity dﬁ&FH§F1N8¢O< 83m295ggtigyhgcug cggauaaaaa uagaguuuga uaaacaccug
uauuaaaacc gcauugucac60 61 <210> 30 <211> 41 <212> RNA <213> Artificial
Sequence <220> <223> nucl eic acid having binding activity agai nst NSF <400>
30 gggavaaaha Auagadudugd datacatcggNGBRUUa@aaaccs o4l w310p t3k «pthmed4 <212>

RNA <213>-£gééf4fﬂ anSe uence <£20 <223 nu;%gic 3:id havi_.ng bi ndi ng
activity againstsEC<£08>C3% § gﬁg%ﬁﬁﬁ uAachdyc $§b6§§§&§ a ace34 <210>
32 <211> 3ecdngRWs <243 Astbhiteal Sequence <220>

24. A method of purifying NGF, comprising using the aptamer
10 according to any one of claims 1 to 14 or the complex

according to claim 15 or 16.
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<223> nucl ei ¢ aci d having binding activity agai nst NSF <400> 32 uguggagoug
Cuuaaacaag caagugaaaa aaaccaca38 <210> 33 <211> 36 <212> RNA <213>
Artificial Sequence <220> <223> nucleic acid having binding activity

agai nst NGF <400> 3§g@%nggg@§g cuaaacagca agugaaaaaa accaca36 <210> 34
<211> 34 <212> RNA <213> %rt|ficial Sequence <220> <223> nucleic acid

havi figP>bRIBAM G GCact j vi ty agai nst NGF <400> 34 guggagcugu uaaacaacaa
gugaaaaadi Bt s 910> 35 <211> 38 <212> RNA <213> Artificial Sequence
<220%2622 28amentre N6 endasd chehratvi Nng bi ndi ng activity agai nst NG- <400> 35
gggagg%FHQ dggagcugca ggaugaaaaa aacccaaa38 <210> 36 <211> 35 <212> RNA
<213> rtl?lcial Sequence <220> <223> nucl eic acid having binding activity
agai fist, MERs-2408> 36 gggaagccug uggagcugca ggaugaaaaa aaccc35 <210> 37
<2119°74%%0%8%% RNA <213> Artificial Sequence <220> <223> nucl ei ¢ acid

havi aigo>bitzadi ng activity agai nst NG <400> 37 gggagaacuu cgaccagaag
uuugaaagaa acccaaaggu gaaacaacaa uaugugcgcabO

2100 1

Q211> 79

212> RNA

213> Artificial Sequence

2200
<223> nucieic acid having binding activity against NGF

<4005 1
EEEAagCcoUg UEZagougca ggaugaaaaa aaccoaaaaa caaagacaau gaulgaguag 60

cauligucacs aacaacugg 79

Qi 2

2%1> 78

212> RNA

<213> Artificial Sequence

Q2200
<223> nucleic acid having binding activity against NGF

<400> 2
gEgaagecug LEZAgCUECe Uacacullag Ualgacaaac cuagagUELa aaugouucge 60

auugucacca acaacugg 78

210> 3

Q211> 78

<212> RNA

<213> Artificial Seguence

<2200
<223> nucleic acid having binding activity against NGF

400> 3
gE2a8ECC0UE UgEAgOUgca ggauganaaa aactsCaasal aaguagaaay gacagaaugy 60

caUlUgucacs aacaacugg 7%

Q210 4

Q11 1

212> RNA

213> Artificial Seguence

{2207
<223 nucleic acid having binding activity against NGF

<400> 4
BEEaagecUg UEEAgCUgea ZFAUfadsas 4acccasaua UEacaaauaa aacgEcaacy 60

CaUUZUCAss aacaacugs 79

216> 5
Sy 719
<212> RNA
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uacauggauc cuca74 <210> 38 <211> 74 <212> RNA <213> Artificial Sequence
<220> <223> nucl eic acid having binding activity agai nst NG <400> 38
gggagaacuu cgaccagaag agaaugaaac uccacaaagu acauaaaaca uaugugcgca60
uacayggaug; GueaTens210> 39 <211> 74 <212> RNA <213> Artificial Sequence
<220§§§223> nucleic acid haV|ng bi ndi ng activity agai nst NG <400> 39
gggagaac u craaauaa aacaacaaug uaugugcgca60
uacauggaﬁ%‘%%%gg%gﬂ%%ﬁHgﬁg ilga§}'&§12> RNA <213> Artificial Sequence
<220@m2223> nucl ei ¢ acid having binding activity agai nst NOF <400> 40
gggafaat ﬁi%ﬁéé%ﬂdﬁ@ﬁ“ﬁﬁﬁﬂ%ﬁﬁﬁ&ﬁ“ﬁ@@@éﬁﬁﬁﬁ?gaug aagacg uaugugcgcabO
uacauggaee suedfd <210> 41 <211> 74 <212> RNA <®13> Artificial Sequence
<220> <223> nucleic acid having binding activity agai nst NG- <400> 41
gggagaaceu cgaccagaag uuugaaagga acccaaagcg aaacaaaacg uaugugcgca60
uaca cuca74 <210> 42 <211> 74 <212> RNA <213> Artificial Sequence
<22d§%% é%ﬁhngcggk&eacid havi ng bi nding activity agai nst NG-

{2207
€223> nucleic acid having binding activity against NGF

<400> 6
gegaageclg UEEAECUECA f5aUganaaa aacccaaaal Uaaaliaaaaa auagacggug 60

galugucacc aacaacugg 79

Q210> 7

211> 19

212> RNA

213> Artificial Sequence

220>
<223> nucleic asid having binding activity against NGF

400> 7
EEEAAgCCUE UERAgouUgca Zgalgaaaaa aaccsazaau Uagauaasaa auagacggug 60

CAUUBUCAce &acaacugg 78

210> 8

21> 78

212> RNA

213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

<400> 8
EEgaagcoUg ULEagougog EaUaaaaaus gagullgaua aacacougua ulaaaaccge §0

aLLEUCAcca acaacugg 78

i 9

Qi 1

<212> RNA

213> Artificial Sequence

<2205 .
<223> nucleic acid having binding activity against NGF

400> 8
£EEaAECOUE UEZARGUECYU CCacaaggal £aaaaaaacc caaalaauay auuuaaucag 60

CalupUcact aacaacugg 79
QI 10

Qi 79

272> RNA

213> Artificial Sequence

220>

<223> nucleic acid having binding activity azainst NGF

2



<400> 42 gggagaacuu cgaccagaag uuugaaaaaa acccaaaaga gcagcagaga
uaugugcgca60 uacauggauc cuca74 <210> 43 <211> 73 <212> RNA <213> Artificial
Sequence <220> <223> nucl eic acid having binding activity agai nst NG <400>
43 gggAagagacuu cgaccagaag cuugaaaaaa coccaauaug agaaucauau augugcgcau60
acaudgeratce el €210%mad dacst2ibli>aadidzcsig ldmadoNA <283> Artificial Sequence
<220z,5693 %1681 € acid having binding activity agai nst NG- <400> 44
ggggaacuuc gaccagaagu uugaaagaaa cccaaaauua gcaccauaau augugcgcau60
acauggaucc uca73 <210> 45 <211> 74 <212> RNA <213> Artificial Sequence
<2202115223> nucl eic acid having binding activity agai nst NG <400> 45
gggqﬁé@c@m,cgaccagaag agaaugaaac ucccaaauca aggacaauga uaugugcgca60
uscadggalfé féueaSPaeee10> 46 <211> 74 <212> RNA <213> Artificial Sequence
<2202205223> nucl ei ¢ acid having binding activity agai nst NG <400> 46
gggadg@ac il eegmet kg ragindinel getaava@aiagdaaguu acgcacaaaa uaugugcgcasO
uacayggauc cuca74 <210> 47 <211> 74 <212> RNA <213> Artificial Sequence

EEEadgooUg UZgagoUgcy csacaaggall gasaaaaaac ccasauasua uauuuasuca 60

goaUUguGac caacaacUgg 80

210> 12
Q11> 718
<212> RNA
Q13> Artificial Sequence

<2207
223> nucleic acid having binding activity against NGF

<400> 12
gEgaagocug UEgagcUgog aaacaglgaa acamaccaca facugagasa goaguaacag 60

Cauugucacs aacaacugg 19

Q210> 13
211> 82
<212> RHNA
<213> Artificial Seauence

220>
<223> nucleic acid having binding activity against NGF

<400> 13
£EERAZCCUE UZEAgoUgoa ggaugaaasa aacccaaaal Uasalasasa aaaaugEace 60

ZUECaUUELC accaacaacu gy a2

<2100 14
ARV
<212> RNA
213> Artificial Sequence

2200
223> nucleic acid having hinding activity against NGF

<400> 14
EEgaagooug UEFAgcUgclU gagUUgEala cagauaguug aaaaaaacta augaucagea 60

LLUEUCACCaa caacugg 17
Qi 15

Q1> 719

<212> RNA

213> Artificial Sequence

<2200 .
<223> nucleic acid having binding activity against NGF

<400> 15
£8g3ag0CUE UBZAECUECU ccacaaggal gaaaaaaace caaaUaaual aulugaucag 60

CaUUgUCace aacaacugg 79

)



<220> <223> nucleic acid having binding activity agai nst NG- <400> 47
gggagaacuu cgaccagaag aaguuugaaa agaacccaaa augagcaaaa uaugugcgcaéo
uacauggauc cuca74 <210> 48 <211> 74 <212> RNA <213> Artificial Sequence
<220> <223> nucleic acid having binding activity agai nst NG <400> 48
gggaga@acuél cgaccagaag uuugaaaaga acccgaaaaa cgcauaauaa uaugugcgca60
uacagg agﬁ cuca74 <210> 49 <211> 74 <212> RNA <213> Artificial Sequence
<2202z15522a>indckBichceaci d havi ng binding activity agai nst NGF <400> 49
gggag&gcuu cgaccagaag ugaaagaaac ucccaagacg guagggaazg u?ugugfggaGO
uacakkgga < e 12> <213> Artificial Sequence
Hggﬁﬁgg g?g%§gﬁééggvﬁﬁé wﬁﬂﬁﬁg activity agai nst NG <400> 50

ggg accagaag lUgaaaaaacc uUcccaauaca aacacaaaaa uaugugcgcabO
uaca mgm%l@% ERFY éﬁ% B3 Bipangang wasppelepwusagRiA <P13> Artificial Sequence
<220@NMQ@SXEW&EMEIC acid having binding activitsg agai nst NG <400> 51
gggagaacuu cgaccagaag uuugaaagaa acccaaaaaa acaacauaug aacuaugugc60

Q10> 17

211> 78

<212> RNA
213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<400> 17
£ggaagoous UgEagcugea ggauggaaaa aacccaaaau aaguagaaall gacagaaugg 60

CaUUgUCacs aacaacugg 19

210> 18

Q211> 86

<212> RNA

Q13> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

<400> 18
gEERagCoUE UZEAgCURss gaaaugeacy guaaagcalg aaaaaaacca UUCAAUCEag 60

ECAULZUCAs Caacaacugg 80

210> 19

211> 80

<212> RNA

213> Artificial Sequence

<2205
223> nucleic acid having binding activity against NGF

<400> 19
gggaagooug UEEAgCcUEca ERaUZassaaa aacccasacy asaguulLiasa acugauacga 60

goalugucas caacaacugg 80

Q210> 20

2y 73

<212> RNA

213> Artificial Sequence

{2200
<223> nucleic acid having binding activity against NGF

<400> 20
gE£EAAgCCcUE UEEAECUECA EEAULAAAaE 2a0C0aaaUl aaaaacuUge CEAageatuigy 60

caccaacaac ugg 73

210> 21

<211 80

<212> RNA

13> Artificial Seguence

(4)



gcauacaugg auccuca77 <210> 52 <211> 73 <212> RNA <213> Artificial Sequence
<220> <223> nucl eic acid having binding activity agai nst NG- <400> 52
gggagaacuu cgaccagaag uuugaaagaa acccaaauau acaaaacacu augugcgcau60
acauggaucc uca73 <210> 53 <211> 74 <212> RNA <213> Artificial Sequence
<2202255223> nucl ei ¢ acid having binding activity agai nst NG <400> 53
gggagaqcuwldygad e agargidinageaddagg@amecfiaaaac acaaaauguc uaugugcgca60
uacayggaug cucar74 <210> 54 <211> 74 <212> RNA <213> Artificial Sequence
<220z ug LR | sfau6dasl adddodhabdachdapdiangaidgldavi t o agai nst NGF <400> 54

ggga %%qgggggqgcagaag ucgaaaguga aagaaacucc aacggaagca uaugugcgca60

uaca CUER A <210> 55 <211> 72 <212> RNA £213> Artificial Sequence
<220> <223> nucl ei ¢ acid having binding activity agai nst NG- <400> 55
gggafi§cél cgaccagaag uuugaaagaa acccaaaaau gaaugcaacu augugcgcausO
acauggeceis ca72 <210> 56 <211> 74 <212> RNA <213> Artificial Sequence <220>
<223hudltdigalagigndaavi ng bi ndi ng activity agai nst NSF

220>
<223> nucleic acid having binding activity against NGF

400> 22
EEEaagooug UgEagougca ggaugaasaa agccraaaal uguccacaga aaauggauug 60

callgucacs aacaaclgg 19

210> 23

211> 19

<212> RNA

213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

<400> 23
EEEaagcoUg UZZageUEsy aaacaglgaa acaaaccaca gaclgagaad goaguagaag 60

CaBUUZUCACC aacaacugg 79

> M

211> 68

<212> RNA

213> Artificial Sequence

{220
<223> nucleic acid having binding activity against NGF

<400> 24
£2EaagCLE USEAgCUECce UacaculLag Uatgacaaac Cuagagugua aaugcuUuscge 60

auUgucace 69

210> 25

2 47

<212> RNA

213> Artificial Seguence

220
€223> nucleic acid having binding activity against NGF

<400> 25
EZAECUECOU aCacULUagU augacaaacc uagaguguaa augcuuc 47

Q10> 28

Q211> 46

212> RNA

213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

400> 26
gEECUgUgEa goUgoUUaaa caagcaaglug aaaasaacca Cageco 46

&



<400> 56 gggagaacuu cgaccagaag ugaaagaaac ucccaacaca aaugcacaac
uaugugcgca60 uacauggauc cuca74 <210> 57 <211> 75 <212> RNA <213> Artificial
Sequence <220> <223> nucl eic acid having binding activity agai nst NSF <400>
57 gggagaacuu cgaccagaag uuugaaaaaa acccaaacac cgaagcacaa auaugugcgc60
auacauggau ccuca7b <210> 58 <211> 74 <212> RNA <213> Artificial Sequence
<220211%223> nucl ei ¢ aci d havi ng binding activity agai nst NSF <400> 58
ggg&@ﬁ@cﬁﬁﬁgggc §g%gg uuugaaaaga acccaaauac agaauaaaug uaugugcgca6O
uacauggauc cuca <210> 59 <211> 74 <212> RNA <213> Artificial Sequence
<22082%223> nucl ei ¢ acid having binding activity agai nst NSF <400> 59
gggdaggcﬂﬁm&bgﬁ%ﬁﬁ@ég”ﬁ@ééﬁﬁﬁ&hﬁ“ﬂﬁdﬁﬁaaaac ccaaggagga uaugugcgcaéO
uacaugigaeic cuca74 <210> 60 <211> 74 <212> RNA <213> Artificial Sequence
<22 (REeP 93 JegqEfegcR ER R 2dapedariguabiindi ng act i vi t4 agai nst NGF <400> 60
gggagaacuu cgaccagagg auuugaaaaa aacccgaaua aagauaacag uaugugcgca60
uacqgg?ag? cuca74 <210> 61 <211> 74 <212> RNA <213> Artificial Sequence

<212> RNA
<213> Artificial Sequence

<2205
<223> nucleic acid having binding activity against NGF

<400> 28
gEZaagccug UEEagcUgca ggaugaaaaa aacccaagay 40

Q210> 28

211> 61

<{212> RNA

<213> Artificial Seguence

2200
<223> nucleic acid having binding activity against NGF

<400> 29
BEUgEagCUL ogEauaazaa Legaguuuga Liagacaccug Lauuaaaacc Ecauugucac 60

¢ 61

210> 30

Q11> 4

<212> RNA

<213> Artificial Sequence

<220>
<223> nucleic acid having binding activity against NGF

<400> 30
Eggauaaaaa UagagUuLga Uaaacaccug uaulaaaacs ¢ 4

210> 31

Q11> 34

<212> RNA

<213> Artificial Sequence

2200
<223> nucleic acid having binding activity against NGF

<400> 31 .
gE2EaECUECU iaaacaagca agugasaaaa acco 34

210> 32

Q211> 38

<212> RNA

213> Artificial Sequence

<220>
<223> nucleic acid having binding activity against NGF

400> 32
UgUFLAECUE cuUaaacaag caagugaaaa aaaccaca 38

(6



<220> <223> nucleic acid having binding activity agai nst NG <400> 61
gggagaacuu cgaccagaag gucguaacga auaaaacucc ugcacaaaaa uaugugcgca60
uacauggauc cuca74 <210> 62 <211> 74 <212> RNA <213> Artificial Sequence
<220> <223> nucleic acid having binding activity agai nst NOF <400> 62
ggg éc cgaccagaag uuugaaagaa acccaaauua aagugaacag uaugugcgca6O
uacaggare cuca74 <210> 63 <211> 74 <212> RNA <213> Artificial Sequence
<2208128 38 ftlcieewse aci d havi ng bi nding activity agai nst NGF <400> 63
gggaga@cuu cgaccagaag auuugaaaga aacccaaacu aagcacaaaa uaugugcgca60
uacadgpgauc!eccusdd dev @ OB nb 4ot k2 1azaiifst N6R12> RNA <213> Artificial Sequence
<220345243> nucleic acid having binding activity against NG- <400> 64
gggagaadtld CoaeRagangsdliigaaagaa acccaaaaca uuagcacaca uaugugcgca60
uacauggauc cuca74 <210> 65 <211> 74 <212> RNA <213> Artificial Sequence
<2203s223> nucl ei c acid having binding activity agai nst NGF <400> 65
ggg%g%§cgﬁ cgaccagaag ugugaaaaaa acccaaaucg agcacaaaau uaugugcgca60 (12)

<213> Artificial Sequence

<2200
<223> nucleic acid having binding activity against NGF

400> 34
BUEZAgCUEU Uaaacaamcas gugaaasaaa coad 34

Q10> 35

211> 38

<212> RNA

213> Artificial Seguence

220>
<223> nucleic acid having binding activity against NGF

<400> 35
gEgaagecUy UEZAECUECa EEaugaaaaa aacccaaa 38

210> 36

211> 35

<212> ENA

213> Artificial Seguence

{2200
€223> nucleic acid having binding activity against NGF

<400> 36
EEgaagccUg UEEAECUECA EEaugasaaa aacce 35

Qi 37

211> M

212> RNA

213> Artificial Seaquence

Q200
223> nuclieic acid having binding activity against NGF

400> 37
gggagaacil cgaccagaag UULgAsagaa accrasagEu Faaacaacaa uaugugcgea 80

Uacauggauc cuca 74
Q210> 38

QY 4

<{212> RNA

213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<400> 28
gggagaacul cgaccagaag 4gaalgaaac uccacasagli acauaaaaca Uaugugcgoa 60

Uacauggauc cuca 14

o



<210> 66 <211> 74 <212> RNA <213> Artificial Sequence <220> <223> nucleic
aci d having binding activity agai nst NG- <400> 66 gggagaacuu cgaccagaag
uuugaaaaaa acccaaagca agcacaacau uaugugcgca60 uacauggauc cuca74 <210> 67
<211> 74 <212> RNA <213> Artificial Sequence <220> <223> nucleic acid

havi ggp:bhndi ng activity agai nst NG- <400> 67 gggagaacuu cgaccagaag
ucga@aacga acaaaacucc caaaggaaua uaugugcgca60 uacauggauc cuca74 <210> 68
<2112L34A% 43 §NQM§213> Artificial Sequence <220> <223> nucleic acid
havi ng" bi ndi ng ac I'vVity agai nst NOF <400> 68 gggagaacuu cgaccagaag

ucga %gcga aagaaacucc,caaaacacag uaugugcgca60 uacauggauc cuca74 <210> 69
<211%°83MeF{ DT IPRKINE P 1d0e Aty Y pigFt Mequence <220> <223> nucl ei ¢ acid
haviag>bendi ng activity agai nst NG- <220> <221> misc_feature <223> DNA/ RNA
bi noAgFr§aanty| e EAEEE LRIerReReE FogperyRfgacrgwalsagaacergggciiccaget gaaa aaaacct gga

cgt agae&al d&gccgagecgb0 ggt gaagaga agagacatta gga83 <210> 70 <211> 82 <212>
DNA <213> Artificial Sequence

10> 40

1> 74

<212> RNA

213> Artificial Sequence

<{220>
<223> nucleic acid having binding activity against NGF

<400> 40
gEEagaacul cgaccagaag UUUZaaaaaa acceaggasa aliggaagacg UaUgugcgea 60

Uacauggaus cuca 14

Q10 47

21

<212> RNA

<213> Artificial Sequence

<2200
<223> nucleic acid having binding activity against NGF

<400> 41
EEEAZAacUL CEACCAEAag UUUZABABEa acccaaagsg aaacasaacg UalgUEcgca 60

Uacauggaus cuca 74

Q210> 42

211 74

<212> RNA

<213> Artificial Seguence

Q20>
<223> nucleic acid having binding activity against NGF

<400> 42
£EEagaacul Cgaccagaag UUuUZaaaada acccaaaaga goageagaga Ualigugogea 60

uacauggauc cuca 14

210> 43

211> 73

<212> RNA

213> Artificial Secuence

2205
<223> mucleic acid having binding activity against NGF

400> 43
gEgagaacuy CZaccagaag cuugaaaaaa ccccaaualg agaaucauau augugcgeal 60

acauggauce uca 13

210 44

VARPIK

<212> RNA

213> Artificial Seguence

(8)



<220> <223> nucleic acid having binding activity agai nst NGF <220> <221>
m sc_feature <223> DNA/ RNA bi ndi ng nol ecul e <400> 70 gggagaggca agaat agggc
t ggaaat aga accgcgctgt cttcattaag ccoccaaog60 gt gaagagaa gagacattag ga82
<210> 71 <211> 82 <212> DNA <213> Artificial Sequence <220> <223> nucleic
aci deelpavi ng binding activity agai nst NGF <220> <221> m sc_feature <223>
DNA/ RNA bichvth méd melnedUbiee <400 aédinggBigaggca agaat agggc actt gaaaaa
aaccggpajs taccgtotto agcgtogggt60 gt gaagagaa gagacattag ga82 <210> 72

<21 lgzee8adus ZdodapaddNAueseddede cofabdufad GhdduaanQgeRGe <2¢0> <223> nucleic acid

havi ng bi ndi ng activity agai nst NGF <220> <221> m sc_feature <223> DNA/ RNA
bi nd"FE*W81"&ul e <400> 72 gggagaggca agaat agggc’t ggat gggca gt aacct gaa
aaaa(g&}c):ag:so cacctctacc60 gt gaagagaa gagacattag ga82 <210> 73 <211> 81

21> 14
<2127 RNA
213> Artificial Sequence

<220>
<223> nucleic acig@ having binding activity against NGF

400> 45
gegagaacuy cgaccagaag agasugaaac {cccaaauca aggacaauga Liauglugogea 60

Uacauggauc cuca 74

210> 48

Q11> 74

<212> RNA

213> Artificial Sequence

{2207
<223> nucleic acid having binding activity against NGF

<40C> 46
gggagaacull cgaccagaag UUUEaaacas acccaaaguu acgeoacaaaa Uaugugogca 60

Lacauggauc cuca 74

<210> 47

Q1> 14

212> RNA

<213>  Artificial Sequence

<2205
223> nucieic acid having binding activity against NGF

<400> 47
EEfagaacuu cgaccagaag aagulUgaaa agaacccaaa algagcaaas uaugugogeoa 60

dacauggauc cuca 74

210> 48

211> 74

212> RNA

€213> Artificial Sequence

<2205
<223> nucleic acid having binding activity against NGF

<400> 48
Eggagaacuu cgaccagaag UUUEaaaaga acccgaasad Ggoalaalaa Ualgugogoa 60

uacauggaug cuca 14

16> 49

21> 74

<212> RNA

213> Artificial Sequence

{2205
<223> nucleic acid having binding activity against NGF

<400> 49
9



<212> DNA <213> Artificial Sequence <220> <223> nucl eic acid having binding
activity agai nst NG <220> <221> m sc_feature <223> DNA/ RNA bi ndi ng

nol ecul e <400> 73 gggagaggca agaat agggc aott gaaaaa aacccaaaga aagaatactt
acco % @ ma a; %qg % acattqﬁ% a8l <210> 74 <211> 82 <212> DNA <213>
Artifi eﬁ LSO EFEERNEEE CUHEFG hath ng binding activity
agalwgmﬁm@ﬁww<220> <221> m sc_feature <223> DNA/ARNA bi ndi ng nol ecul e <400>
74 gggagaggca agaat agggc at agtgtaga ccoctotcaa gataccccat gaattoccc60
gtga@g§gaa gagacattag ga82 <210> 75 <211> 78 <212> RNA <213> Artificial

Sequ el&220> <223> nucleic acid having binding activity agai nst NGF <400>

75 gggAgAactl . C8AGGAJAAaY Ugaaagaauc uccaaagaca agauaaaaac aaccguauguéO
gcgcauacau ggauccuc78 <210> 76 <211> 78 <212> RNA <213> Artificial

Sequ%ﬁgenmagcm”§%§% el eic cid.gqﬁ&ng bi ndi ng activity agai nst NGF

:ng act|V| ¥ again

<400> 50
gEEagaacuu Ccgaccagaag UgAaaaaact Loccaalaca aacacaasaa UaUEUgegca 60

Lacatggauc cuca 74

210> 51

CARD IS

212> RHA

<213> Artificial Sequence

{2200
<223> nucleic acid having binding activity against NGF

<400> B1
Eggagaacuu cgaccagaag UUUgaaagaa acccaaasaa acaacauaug aacualuguge 60

gcauacaugg aucouca 71

20> 52

A1 13

<212> RNA

213> Artificial Sequence

<2205 _
223> nucleic acid having binding activity against NGF

<400> b2
Eggagaacyul cgaccagaag UUUgaasgaa acCoaaaual acaaaacacu augugegeau 60

acauggauce uca 73

210> 53

Q1> 14

<212> RNA

213> Artificial Seguence

2205
<223> nueleic acid having binding activity against NGF

<400> 53
gEgagaacuu cgaccagaag UUUEAaagga acccasasaC acaaaaUguc UauRuEcgea 60

uacauggauc otica 74
<210> 54

Q> 14

<212> RNA

213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<400> 54
gggagaacliu Cgaccagaag UCLdaagUEa aagaaacuss aacgaaagca Uaugugegea 60

vacauggauc cuca 74

(10



<400> 76 gggagaacuu cgaccagaag gauaaacgca uguauuugca guauuaaaaa
ugccuuaugub60 gcgcauacau ggauccuc78 <210> 77 <211> 78 <212> RNA <213>
Artificial Sequence <220> <223> nucleic acid having binding activity

agai $ <400> 77 gggagaacuu cgaccagaag ugaaaaaauc uccaguugca agacgaaaca
aaccguéu 60 gcgcauacau ggauccuc78 <210> 78 <211> 78 <212> DNA <213>
Artifizei 814 Sequence <220> <223> nucl eic acid having binding activity

agai st N&F<alptyserg gggagaacuu cgaccagaag uguguauugu ucagggugug cccagocuau
aacca@pmmugub0 gcgcauacau ggauccuc78 <210> 79 <211> 78 <212> RNA <213>
Artif2t%i alolsBeerie hwee 42200 2222 8>aemingd] ¥F ¢ aci d havi ng binding activity
agai gt NOF <400> 79 gggagaacuu cgaccagaag gauagccaug uggaggugaa
gacugaaatid aceat allgiift: gogeatlogaldcagolasditd8 <@l0> 80 <211> 78 <212> RNA
<21§5mﬁ%tif£cial Sequence <220> <223> nucleic afid havi ng bi nding activity
againsﬁgﬁﬁﬁ <400> 80 gggagaacuu cgaccagaag ugaa&acaac cucccaauaa ugaucacaga
aauccuaugu60 gcgcauacau ggauccuc78 <210> 81 <211> 78 <212> RNA <213>

Art ié%]?@;i Sequence

<212> RNA
213> Artifisial Sequence

{2200
223> nucleic acid having binding activity against NGF

400> 56
EEEAgAAcUy CEacscagaag UZaaagasac UCCcaataca AaUECacaac Uaugugcseca 60

uacauggalc cuca - 74

210> 57

211> 78

<212> RNA

Q13> Artificial Sequence

{220
<223> nucleic acid having binding activity against NGF

<400> 57
EEEAEAACUy CEaccagaag ULUZaaasaa accCaaacas Ggaageacaa auaugugces 60

auacauggau couca 75

<210> 58

211> 74

<212> RNA

Q13> Artificial Sequence

{2207
<223> nucleic acid having binding activity against NGF

<400> 58
EEEagaacul Cgactagaag uuugaaaaga acccaaalas agaauaasug Ualgugcsca 60

uacalggauc cuca 14

210> 58

Q11> 74

<212> RNA

3> Artificiai Sequence

220>
<223> nucleic acid having binding activity against NGF

<400> 59
EgZagaaclu Cgaccagaag Ucgaascguu Lgaaaasaac ccaaggagga uaugugogea 80

uacauggauc cuca 74
210> 60
QN> 74

<212> RNA
13> Artificial Sequence

{1



<220> <223> nucleic acid having binding activity agai nst NG- <400> 81
gggagaacuu cgaccagaag gagaugacug uguaaccaca guaugaaaua aacucuaugu60
gcgcauacau ggauccuc78 <210> 82 <211> 78 <212> RNA <213> Artificial Sequence
<220%,5223> nucl eic acid having binding activity against NG <400> 82

0UgagasC it £0a5EAMARGIA0PI0EUG, HUIGRUUACA ageugaaaga aaccuuauguso
gcgcauacau ggauccuc/8 <210> 83 <211> 79 <212> RNA <213> Artificial Sequence

<22Ogggggzg;aggﬁfogﬁgaﬂggIaEuu%galaéj aa@%véagagaagalugagg nt.gu QCtGIaVI t é} agal nst NG: <400> 83
gggagaacuu cgaccagaay uugaageuuy aaadaadcce aggauuaaac agacaguaug60
ugcgéeadyered Ugigauccuc79 <210> 84 <211> 78 <212> RNA <213> Artificial
Sequence <220> <223> nucl eic acid having binding activity agai nst NG <400>
84 ¢ gagaacuu cgaccagaag ugaaagaaac ucccgaugaa agauguaaca aaccauaugu60
gcgcgldcaly ggauccuc78 <210> 85 <211> 78 <212> RNA <213> Artificial

Sequense acd203 sequence

220>
223> nucleic acid having binding activity against NGF

<400> 61
gEEAgaacUl CEaccagadg gucguaacge alaaaacuct UZcacaaaaa UalgUgogoa 60

Uacauggauc cuca 14

210> 62

211> T4

<212> RNA

<21 Artificial Seguence

{2207
223> nucielc acid having binding activity against NGF

<400> 62
Eggagaacuu cgaccagaag \lugaazagaa acccaaalla aagugaacag Uaugugcgea 60

yacauggauc cuca 14

210> 63

Q211> 14

<212> RNA

<213 Artificial Seguence

Q220
<223> nucleic acid having binding activity against NGF

400> 63
Eggagaaclu cgaccagaag auuugaaaga aaccsasacu aagoacasaa uaugugogca 60

uacauggauc ctca 74

210> 64

Q211> 14

<212> RNA

213> Artificial Seguence

220>
<223> nucleic acid having binding activity against N&F

<400> 64
gEBagaacUl Gcgaccagaag UUUZaaagaa acCCaasaca uuagoacaca UAUgUZcgea 60

uacauggauc clca 14

<210> 65

2> T4

<212> RNA

213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<40G> 65
gggagaacul GEaccagaag UEUZaaazaa acccasausy agcacaaaal Uaugugcgea g0

{i2)



<223> nucl ei ¢ aci d having binding activity agai nst NG <400> 85 gggagaacuu
cgaccagaag cggaagccug cguaaccgca ggaugaaaac aaccguaugu60 gcgcauacau
ggauccuc78 <210> 86 <211> 78 <212> RNA <213> Artificial Sequence <220>
<223> nucl ei ¢ aci d having binding activity agai nst NG <400> 86 gggagaacuu
cgacgagaad gaguagccag ugaaccugga auaugaaaaa aacguuaugu60 gcgcauacau
ggauccuc/78 <210> 87 <211> 71 <212> DNA <213> Artificial Sequence <220>
<223z,Mugl ei ¢ acid having binding activity against NG- <400> 87 gggatcgaca
gggcdgscage actggcgtag gttggaatat gggtattttt gtggtccgag60 tcgtgccatc t71
<210212838RM211> 33 <212> RNA <213> Artificial Sequence <220> <223> nucleic
aci dKaviiy Y ntfsgeact i vity agai nst WOE <400> 88 gggaagccgu ggagcugegg
augag®aaaa cc33 <210> 89 <211> 34 <212> RNA <213> Artificial Sequence <220>
<2233 ueHe kil cacat hay vk &l ing adi vithi asginefchSF vi ty agai nst NGF <400> 89 gggaagccug
uaaag@gcag gaugaaaaaa accc34 <210> 90 <211> 32 <212> RNA <213> Artifici al
Sequemercix 2240 xR DB aattC hoetacageuCagchodvaani vagudoicadi Nng activity agai nst WOE

uacauggauc cuca 74

210> 67

211> 74

<212> RNA

<213> Artificial Sequence

<2200
(223> nucleic acid having binding activity against NGF

400> 67
gEEagaacul CEAccagaag uCEALAAcHEs aGad3acUCC caaaggaatia UaUgugogea 60

uacaugeauc cuca 74

210> 68

Q211> 74

<212> RNA

213> Artificia! Sequence

2205
223> nucleic acid having binding activity against NGF

400> 68
Eggagaacuy ogaccagaag LCZagagogs 2agasacics (aagacacag UaUgugcged §0

uacauggauc cuca 74

210> 69

211> 83

<212>  DNA

213> Artificial Sequence

220>
223> nucielc acid having binding activity against NGF

<220>
<221> misc_feature
<223> DNA/RNA binding molecule

<400> 69
geoagaggca agaataggge ccagoigaaa aaaacctgga cgtacacegt togocgageg 60

geigaagaga agagacatta gga 83
Q1 70

211> 82

<212> DNA

<213> Artificial Seguence

220>
223> nucleic acid having binding activity against NGF

220>
(13



<400> 90 <210> 91 <211> 11 <212> RNA <213> Artificial <220> <223>
consensus sequence <400> 91 ugaaaaaaac cll <210> 92 <211> 11 <212> RNA
<213> Artificial <220> <223> consensus sequence <400> 92 ugaaagaaac cll
<2103%,83 ;rg¥dz,d1 <212> RNA <213> Artificial <220> <223> consensus sequence
<400z2293 Dnghaagaaam sk <210> 94 <211> 11 <212> RNA <213> Artificial <220>
<223ggiog§ensus sequence <400> 94 ugaaacaaac cll <210> 95 <211> 11 <212>

RNA é?gfcapﬁ’gﬁaitgg&ggit@éaaaﬁ%gQ&:gcﬁ%ggﬁt&%zﬁeﬁﬁgéao%equg‘Once <400> 95 ugaaaagaac cll
<210> 96 <211> 11
gtgaagagaa gagacattag pa 82

210> T4

211> 82

<212> DNA

213> Artificial Sequence

<220
<223> nucleic acid having binding activity against NGF

<2200
<221> misc_feature
<223> DNA/RNA binding molecule

400> T
ggeagageca agaatagggc actigaamaa aacccaaatt taccgictic agegtogegt 60

gipaagagaa gagacattag ga 82

10> 12

Q11> 82

<212> DNA

213> Artificial Sequence

2205
223> nucleic acid having binding activity against NGF

{220
221> misc_feature
<223> DNA/RNA binding molecule

<400> T2
gEgagaggca agaataggec tggatgppoa ghaacctgaa amaaaccace cacctotace 60

gtgaagagaa gagacattag ga 82

L1073

Q211> 81

<212> DNA

<213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NBF

<220
221> misc_feature
<223> DNA/RNA binding molecule

<400> 73
gggagageca agaataggec actipaaaaa aacccazaga aagaatactt accoggogog 60

tgaagagaag agacatiagg a 81
Q1 74

211> 82

<212> DNA

213> Artificial Sequence

<2200
<223> nucleic acid having binding activity against NGF

(14)



<212> RNA <213> Artificial <220> <223> consensus sequence <400> 96
ugaaaaaacc cll <210> 97 <211> 11 <212> RNA <213> Artificial <220> <223>
consensus sequence <400> 97 ugaaaaaacc ull <210> 98 <211> 11 <212> RNA
<213z, 4rtificial <220> <223> consensus sequence <400> 98 ugaaaacaac cll
<21027199ms2kehimrdl <212> RNA <213> Artificial <220> <223> consensus sequence
<400220 9D GaaBindeamclld <210> 100 <211> 11 <212> RNA <213> Artificial <220>
<223zgs0psensus sequence <400> 100 ugaaauaaac ull <210> 101 <211> 11 <212>
RNA gg2idzre Abdatakiz€ atakt 1622 @0toteaa gatacoecat gaattzccce 80

gtgaagagaa gagacattag ga 82

Q210> 75
211> 718
<212> RNA
213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

400> 75
gegagaaclil cgaccagaag LUEAaagasuc UCCAaagaca agauasaaac aaccgualigy 60

gogecadacay ggauccuc 18

L2 76
211> 718
<212> RNA
213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<400> 76
Eggagaacuu cgaccagaag galaaacgea UgUaluugoa guauuaasaa dgccuUalgl 60

gcgoauacaly ggauscuc 18

Qi 77
21> 18
212> RNA
213> Artificial Sequence

<2200
<223> nucieic acid having binding activity against NGF

<400> 77
gEgAgaacuu cgaccagaag Ugaaaaasus Lccaguugca agacgasaca ascouuaugy 60

Ecgcauacal ggauccuc 18

210> 78

211> 78

<212> DNA

213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

400> 78
gggagaacull cgaccagaag UGUEUAUUEU UCagEgUgUE CCCagosual aaccalalgl 60

gogoayacay ggauccus 18

<2105 79

211> 78

212> RNA

213> Artificial Sequence

{220
<223> nucleic actid having binding activity against NGF

400> 79
{15)



<223> consensus sequence <400> 101 ugaaaaaauc ull <210> 102 <211> 11 <212>
RNA <213> Artificial <220> <223> consensus sequence <400> 102 agaaugaaac
ull <210> 103 <211> 11 <212> RNA <213> Artificial <220> <223> consensus
sequence <400> 103 cgaacaaaac ull <210> 104 <211> 11 <212> RNA <213>

Arti PIFEEET" S35t LA5ESME JFraBHR T 82O LB e TfE8 ' L#00>5% 04 cgaaagaaac ull <210>
105 sRdedssaldac@d2> RNA <213> Artificial <220> <223> consensus sequence
<400> 105 ugaaaggaac cll <210> 106 <211> 11 <212> RNA <213> Artificial
<2203§§?§22§]§8> consensus sequence <220>

<212> RA
213> Artificial Sequence

220>
<2237 nucleic acid having hinding activity against NGF

<400> 80
EE£agaacul cgaccagaag UZaaaacaac CUCCCaalaa Ugaucacags aauccuaugu 60

gogoalacal ggauccuc 18

<210> 81

211> 718

{2125 RNA

213> Artificiat Sequence

2205 )
223> nucieic acid having binding activity against NGF

<400> 81
gEEagaacuu cgaccagaag gagaugacug UEuaaccaca guaugasala aaclucuaugu 60

gogcauacal ggausclc 18

210> 82
Q211> 18
<212> RNA
213> Artificial Sequence

{2200
<223> nucleic acid having binding activity against NGF

400> 82
Eggagaacuu Ggaccagaag aggaugcuug uuugguuaca agoUgaaaga aaccluaugu 60

gCEcauacal gEauccus 78

210> 83

Q211> 719

<212> RHA

213> Artificial Sequence

<220
223> nucieic acid having binding activity against NGF

400> B3
gEEREBACUU Cgactagaag UUgaagoulf aaaaadaccec aggauuaaac agacaguaug 60

Ugcgrauaca UggaLcolc 79
<210> 84

211> 78

<212> RNA

213> Artificial Sequence

{2200
<223> nucleic acid having binding activity against NGF

<400> 84
Eggagaacuu cgaccagaag Ugaaagaaas Ucocgalgaa agauguaaca aaccauaugu §0

gcgcauacal geaucslc 78

(16



<221> m sc_feature <222> (5).. (7) <223>nis a, c, g, or u <220> <221>
msc feature <222>(9).. (9) <223>nis a, c, g. or u <400> 106 hgaannnanc
yll <210> 107 <211> 11 <212> RNA <213> Artificial <220> <223> consensus
sequengce <220> <221> m sc_feature <222>(6).. (7) <223>nis a, ¢, g, or u
<220%;%5240> nisc_feature <222>(9).. (9) <223>nis a, ¢, g, or u <400> 107
ugaaaimﬁitarﬁrdﬁ.fylll <210> 108 <211> 11 <212> RNA <213> Artificial <220> <223>
cons&hBudrtiieyaletreene220> <221> nisc_feature <222>(5).. (6)

220>
<223> nucieic acid having binding activity against NGF

<400> 85
£2gagaacull cgaccagaag CEEAALCCUE CgUaacogca ZZaugaaaac aaccguatpu il

gogeauacay ggauccuc 78

10> 86
Q21> 18
212> RNA
213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

<400> 86
EEgagaacuu Cgaccagasg EagUagccag Ugaaccugga alaugaaaas aaccliuausy 60

gCECalacal ggauccuc 78

Q210> 87

Ci>oNn

212> DHA

<213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<400> 87
gggatcgace gggotgoape actgpogtag gitggaatat ggptatitit gtegtocgag 60

togtgocate t Al

210> 88

211> 33

212> RNA

<213> Artificial Sequence

220>
<223> nucleic acid having binding activity against NGF

<400> 88
£EEAASGCEY ZEARCUZCEE augaaaaaaa ooo 33

Q1% 88

211> 34

212> RNA

213> Artificial Sequence

220>
€223> nucleic acid having binding activity agzinst NGF

<400> 88
gZEaagocUg Uaaacagcag gaugaasaas acoo 34

210> 80

Q1 32

<212> RNA

213> Artificial Sequence

220>
223> nucleic acid having binding activity against NGF

<400> 90
an



<223>nis a c, g, or u (400> 108 cgaannaaac yll <210> 109 <211> 11 <212>
RNA <213> Artificial <220> <223> consensus sequence <220> <221>
m sc_feature <222> (5).. (6) <223>nis a, ¢, g, or u <400> 109 agaannaaac
y11l <210> 110 <211> 11 <212> RNA <213> Artificial <220> <223> consensus
sequBhce L4005 ¥ 0Py a8%8%aac y11 <210> 111 <21%> 11 <212> RNA <213>
Artificial <220> <223> consensus sequence <400> 111 ugaaagaaac yll <210>
112 3‘11 }11 <212> RNA <213> Artificial <220> <223> consensus sequence
<40q%%>1A$%gaﬁcaaaac yll <210> 113 <211> 11 <212> RNA <213> Artificial
reiticla

220>
<Z223> consensus sequence

400> 91
Ugzaaa3aac ¢ 11

210> 92

211> N

212> RNA

213> Artificial

{220>
223> consensus sequence

<400> 92
ugaaagasac ¢ 11

210> 93
AR

212> RNA

L1 Artificial

{2200
223> consensus sequence

<400> 93
ugaaagaaac U 1

210> 44

L1 1

<212> RNA

213> Artificial

<2200
223> consensus sequence

<400> 94
Ugaaacasaac o 1%

<210> 85

211> 1

<212> RNA

213 Artificial

<220>
{223> consensus sequence

<400> 95
Ygaaaagaac ¢ N

<210> 96

211> N

<212> RNA

213> Artificial

220>
<223> ¢onsensus sequenhce

<400> 96
Ugaaaaaact ¢ 11



<220> <223> consensus sequence <400> 113 cgaaagaaac yl1ll <210> 114 <211> 79
<212> DNA <213> Artificial <220> <223> tenplate DNA <220> <221>

m sc_feature <222> (21).. (60) <223>nis a, ¢, g, or t <400> 114
ccagitgt g gtgacaatgc nnnnnnnnnn nnnnnnnnnn nnnnNnNnnnn. nnnnnnNnNnn60
gcaggtpcac aggettocc79 <210> 115 <211> 36 <212> DNA <213> Artificial <220>
<223%214r ffer <400> 115 taat acgact cactataggg aagcctgtgg agctgc36 <210> 116
<211$'9045193! DNA <213> Artificial <220> <223> prinmer <400> 116 ccagttgttg
gt gaga@t gc20 <210> 117 <211> 74 <212> DNA <213> Artificial <220> <223>

t enpli?éP e cONASUE3PPC<221> mi sc_feature

400> 87
Ugazaaaace U 11

210> 98

Q1> 11

<212> RNA

213> Artificial

220>
(223> consensus seguence

400> 98
Ugaaaacaac ¢ H

210> 99

ity 11

<212> RNA

213> Artificial

220>
{223> sonsensus sequence

400> 99
tgasauaaas ¢ 11

<210> 100

Q1> 1

212> RNA

213> Artificial

{2207
223> consensus sequence

400> 100
ugaaauaaac U il

<210> 101

L1 11

212> RNA

213 Artificial

<2200
<223> consensus sequence

<400> 101
tgaaaazalc u 11

210> 102

211> 11

212> RNA

213> Artificial

220>
<223> consensus sequence

<400> 102
agaaugasac u 11

<210> 103
QI N
<212> RNA

{19



<222> (25).. (54) <223> nis a, 0, g, or t <400> 117 tgaggatcca tgtatgogca
cat annnnnn nnnnnnnnnn nnnnnnnnnn nnnnettot g60 gtcgaagttc tonv4 (22) <210>
118 <211> 45 <212> DNA <213> Artificial <220> <223> priner <400> 118
cgga%m{%@tiaﬁgactca ct at agggag aacttcgacc agaag45 <210> 119 <211> 24
<2123 D135 Artificial <220> <223> primer <400> 119 tgaggat cca

t gt aﬁgg@gca cata24 <210> 120 <211> 82 <212> DNA <213> Artificial <220> <223>
t enplat’e “BRISIES9HL<221> nisc_feature <222> (23).. (62) <223>nis a, G g,
or t<4e060 120 toctaatgto tcttctcttc acnnnnnnnn nnnnnnnnnn nnnnnnnnnn
NNNN¥EATTPAIRFG0 11

210> 104

Q11> 1

212> RNA

Q1 Artificial

220>
<223> consensus sequence

400> 104
¢cgaaagaaac U 11

210> 106

LA NI |

<212> FENA

<2135 Artificial

220>
223> consensus sequence

400> 105
ugaaaggaac ¢ 1i

<210> 106

211> 1

<212> RNA

13> Artificiat

220>
<223> consensus sequence

220>

<221> misc_feature

22 @..(MN

223> nisa ¢ g oru

<2207
221> misc_feature
Q22> (.. (9

223> nisa ¢ g oru

<400> 106
hgaarnnanc vy 11

210> 107

1 1

212> RNA

213> Artificial

220>
{223> oconsensus sequence

<2200

<221> misc_feature

222> (6)..(h

<223 nisa ¢ g ortu

2200

221> misc_feature

Q222> (9. (9

223> nisa ¢ g oru

(20)



nngccctatt cttgectctc cc82 <210> 121 <211> 37 <212> DNA <213> Artificial
<220> <223> primer <400> 121 taatacgact cactataggg agaggcaaga at agggc37
<210> 122 <211> 22 <212> DNA <213> Artificial <220> <223> primer <400> 122
tocta%g%g tcttototto ac22 <210> 123 <211> 75 <212> DNA <213> Artificial
<220za5% > tenpl ate DNA <400> 123 gaggat ccat gf;at gogoac atagggtttt
tttcatcctg cagotocaca gottcocct60 tctggtcgaa gttct75 <210> 124 <211> 45
<2123;fMNA,<213> Artificial <220> <223> primer <400> 124 cggaattcta

at acgact ¢a ct at agggag aacttcgacc agaag45 <210> 125 <211> 23 <212> DNA
<213§22}§§\rg’i"f<g.ciial <220> <223> prinmer <400> 125 gaggat ccat gtatgcgcac ata23
<210%™128102995 71 <212> DNA <213> Artifici al

2200
223> consensus sequence

220>

221> misc_feature

22> (5)..(B)

22 nisa ¢ g oru

<400> 108
cgaannaaac Yy 1

210> 109
VAR

212> RNA

213> Artificial

220>
€223> consensus sequence

220>

221> misc_feature

222> (B}.. (B)

223 nisa o g oru

<400> 109
agaannaaac y 11

210> 110

< 1

<Z12> RNA

213> Artificial

<2205
<223> consensus sequence

460> 110
1233a3a8ac ¥ 11

L1

Q21> 11

212> RNA

213> Artificial

220>
{223> consensus sequence

<400> 111
Ugagagagsac vy 11

Q2100 112

Q211 1

<212> RNA

213> Artificial

220>
223> consensus sequence

400> 112
cgaacaaaac y 1

21



<220> <223> tenpl ate DNA <220> <221> mi sc_feature <222> (16)..

(55) <223> n

isa ¢, g, or t <400> 126 gggatcgaca gggct nnnnn nnnnnnnnnn nnnnnnnnnn

nnnnnnnnnn nnnnncogag60 tcgtgccatc t71 <210> 127 <211> 15 <212> DNA <213>

Artificial <220> <223> prinmer <400> 127 gggatcgaca gggct15 <210> 128 <211>
<220> <223> primer <400> 128 agat ggcacg

16 <212>1BNA <213> Artificial

act et

213> Artificial

220>
223> consensus sequence

400> 113
cgaaagaaac Y

210> 114

LA1> 19

<212> DNA

213> Artificial

<220>
223> template DNA

{2205

221> misc_feature

222> (21).. (60)

223> nisa ¢ g ort

<400> 114

1t

ceagtigtte glgacaatge nnnnnrnnnnn nannnnnenn ninnnnnpnn noRRoRRnDA 60

gcagetocac aggeticeoo

<210 115

211> 36

212> DNA

213> Artificial

Q20>
223> primer

<400> 115

taatacgact cactatagge aagcotgige agotgo

210> 116

211> 20

212> DNA

21¥ Artificial

220>
<223> primer

<400> 116
ccagtigtte gigacaatpc

Q210 117

iy 14

<212> DNA

213> Artificial

220>
223> tempiate DNA

220>

221> misc_feature

222> (25).. (b4)

223> nisa, ¢ g ort

400> 117

tzaggatcca tgtatgogea catanmnnnn nnnnnnnnnn nnnnnnnann nnnncttots

gtogaagtte toco

79

36

20

(22)

60
74



<210> 118

211> 45

212> DNA

213> Artificial

220>
223> primer

<400> 118

cgeaattota atacgactca ctatagggag ascttcgaco agaag

210> 119
211> 24
<212> DNA
Q13> Artificial

220>
<223> primer

<400> 119
tgaggatcoa tgtatecgea cata

210> 120

Q211> 82

212> DNA

213> Artificial

{2200
223> template DNA

Q220>

221> misc_feature

222> {23).. (62)

<223> nisa ¢ g ort

<400> 120

toctaatgtec tottetette acnnnnnnnn rnnnnannan ronnonnann nhnBnnRnng

nngecotatt cttgectote oo

Q10> 121
Q1> 37
<212> DNA
213 Artificial

220>
223> oprimer

<400> 121

taatacgact cactataggy agaggcaaga ataggec

2100 122

211 22

<212 DNA

213> Artificial

220>
223> primer

<400> 122
toctaatgte toettototte ac

Q10> 123
2> 16
<212> DNA
213> Artificial

(23)

45

24

60
82

37

22



<2200
223>

<400>

template DNA
123

gaggatocat gtatgcecac ataggpttit tttoatcotz cagotocaca geettoocst

totgetcgaa gttet

Q2107
Q1
212>
Q13

<2205
223>

<400>

124

45

BNA
Artificial

primer

124

cggaaticta atacgactca ctataggeap aacttogacc apaag

<2107
Q211>
Q12
<21%

220>
223>

<400>

125

23

DNA
Artificial

primer

125

gaggatocat ptatgcgeoac ata

<210
211>
L1
Q1%

2200
223

220>
Q221>
222>
223

<400>

126

T

DNA
Artificial

tempiate DNA

misc_feature

(16). (55)
nisa ¢ g ort
126

gggategaca gggotnnnnn nannnnnnnh RNRNARRANN. KNNANNRNND nnnNncogag

tegtgocats t

216>
21>
212>
213>

<2202
223>

<4005

127

15

DNA
Artificial

primer

127

geggatcgaca geget

<2105
L2i
212
Q213

<2205
223>

<4007

128

16

DKA
Artificial

primer

128

agatggeacy actope

(24}

60
75

45

23

60
71

16



