DESCRIPTION THERAPEUTIC AGENT FOR PRURITUS 5Technical Field The present invention
relates to agents for treating or preventing pruritus. Background Art Many cytoldnes are known as
humoral factors involved in the growth and differentiation 100f various types of cells, or in the
activation of differentiated mature cell functions. Cytblcine-stimulated cells produce different types of
cytokines, thereby forming networks of multiple cytokines in the body. Biological homeostasis is
maintained by a delicate balance of the mutual regulation between cytokines in these networks. Many
inflammatory diseases are thought to result from a failure of such cytokine networks. Thus, monoclonal
antibody-based 15anti-cytoldne therapy is dr&%ﬁﬁ@lﬁlﬂimtention. For example, anti -TNF antibodies
and anti-IL-6 receptor antibodies have been demonstrated to be highly effective clinically. On the other
band, there are many examples affaiurepyhere netherapautis, effagisqvere produced when a single
cytokine, such as IL-4, was blocked alone, due to the activation of compensatory pathways in actual
pathological conditions. 20The present inventors succeeded in isolating a novel cytokine receptor
NRIO3thathsdsisadligkiomologous to gp130, a receptor for IL-6 signal transduction (Patent Document
1). NRIO forms a fpderodimersmifanensiainMAecepial(he MR ard iHpsHansas an 1-31 receptor
(Non-patent Document I). NR-10 is also known as glm-r (Non-patent Document 2), GPL (Non-patent
Document 3), 1-31RA (Non-patent Document 4), and such. It has also been 25reported that transgenic
mice overBrgkeraing At 3| spontaneously develop pruritic dermatitis (Non-patent Document 4).
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on. Therefore, it is important to identify diseases on which the inhibition of signaling, of a target
cytokine At IRFRoUCKeR o TR S3ETRB AL C B BTG BRI 11 QR IO 4P
described ey, Widsne Dol atdht 4 WADD0rked 2iongodnpdecie BotwirmeficemBnsgagsociated with
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752-60, 2%%4#0 n-patentsgocument 5: Administration of anti-interleyldn 18 antibody fails to inhibit
developm LFRAERRCHIB I Hethattié: b aar e Reesags Rrb A SBuribi=d PR Asf3tology
149:239-45:1%008 PeésentDisclosur e {Rrobtessingdlbé ISplvedheousiY devstes entriisclosuagtinas
achieved inndiepaehthessireematances described above. An objective of the present disclosure is to

provide agents fot freating.or preventing pruritus..[Means for Solving the Problems] . . , The present
inventors conductgaufgggéﬁg%g Gﬁfi"eas? G <'51F“=’Léh|ea\%_eftg C%%ﬁé’gﬁ%e&gg‘%ﬁﬁ’éﬁ%‘ﬁ%‘{}?&ﬁ%}@ esent
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presgpt disclashiie dslalenio.AReTIS bl e i@%%@{ﬁf@%@@ AU N snssllcplihe present

disclosure rovides‘:%% a preventive or therapeutic agent for pruritus, w comprises an NR10
antagonisCEEEH etV RGREANETHS gopthdpreiismadsh lhigeafisiepfronsrEreiond NR10
antagonisflis dnantized yhavihgraaeetr alizirgathiti af nintsi foR4 0; Fidhthiee prévditiee the therapeutic
agent of [2}, whereir; the, ANtiRedy.is,2-0a12a6lonak RRLRAM e disease. Actually, however, the

administration of a neutralizing antibody exhibited no therapeutic effect (Non-patent Document
35 5.

Thus, the inhibition of cytokine function does not necessarily produce a therapeutic



_[4] the preventive or therapeutic agent of [3], wherein the antibody is a monoclonal antibody having a
“neutralizing activity against human NR10; [5] the preventive or therapeutic agent of any one of [2] to
[4], wherein the antibody is a recombinant antibodyzand [6] the preventive or therapeutic agent of any
-one of [2] to [5], wherein the antibody is a chimeric, humanized, or human antibody. In afirst
aspect, there is provided a preventive or therapeutic agent for pruritus, which comprises an anti-NR | 0
antibody having a neutralizing activity against NR10 as an active ingredient, wherein the anti-NR 10
antibody regognizes domain 1.(amino_acids at positions 2.1-120) in the amino_acid.sequence of
moman NPT i S T B e R 10
antagonisExpEERely peslipicp & viekinarapliteasniba denmitinmof Gomarieking Mupdeagre: GRBRPEGEN for
preventing: g 8alingHFeies i WhigrsiniheiaeNR! @ aatbosly wecagniz emilomaib tifaminedcids at
positions %ﬁdég)cglgomeamé%%ye;&ggag ue&cgagwlucrg%g NR10 of SEQ ID NO:7. In a third aspect,
nan ntibo

there is provided an iR tibody havin a neutralizing activity against NR 10 for use in the
prevention or treafMeETRTbIGSHEREE ke SRR iﬁﬁ%ﬁ@c%@ﬁﬁégéé?ﬂ‘éﬁn 1 (amino acids at
positions 2tz dehenaminmacidssequence of human NR10 of SEQ ID NO: 7. Brief Description of
the Drawin@s _ . Fig. 1 is a.graph.showing.the. ssment ofIL-3l-induced scratching hehavior.
Mean = standar é’ﬁ%ﬁ““me%%:a%zq?ra%%hov%%ﬁgfhe aégsleg%gﬁ? o}q m%t% Sht er%—%nduced

scratchinghgragibreltdnrelitatidard gnpr dermafiies s igrap FindmmerHeXithe course of percent-”
body weightighangeslig-4955 colitis model mice. Fig. 4 is a graph showing the time course of

changes ‘%ﬁh%%%téﬂ%@&%%'}?%ﬂ&gi‘ E}BBéCfXWMH&%%E%ﬁé#EeMb%%&%@giﬁr[ﬂ?del'

Fig. 5 is a graph showing the pruritus-suppressing effect of anti-NR10 antibod LD assessed using
the numb R SEF ARG S S AT SR RTO RS Mbie BPEHSMG Gul Shelrvéion  NRLO s a
protein thatermea: DeteraditrGlih oncesdtayiolitscespton (EISMRY &Fd 3inoidaskamian 11-31
receptor. %ﬁ,ﬂg&&q@g&&s o Bigl Ghem ¢kgh.d.6834-6, 2002), GPL (J Biol Chem 278,

49850-9, 2003), IL-31RA (Nat Immunpol 5, 7 2-60, 20043, and such. Thus, 1Q, in the present
invention éﬂéﬁlﬁ%ﬁ?&&m@%@ﬁé@%ﬁi&%@g.Rro%uﬁ%@%’WYﬁE%\ﬁ?%ﬁ fition includes
those derivieehfetitiy humianSyahioepand 5iA8246mRAMAlS. preferred NR.10 inebvies, without particular

limitation, tagse derveshfromm: Rumans aadwics: hhsis-Aa . iplekpowrsplicingugriants of
human-der vegg_\alR.lo g\g{é) 00/075314), %theéabove-drfscrlb ;%!élng varlazpts, N P%O.l consists of
662 amino GEHPTRE" Co REATRE S A MR hﬁ‘ﬁﬁtﬁwgf-‘ R0 1885 s Fﬂ%ﬁ]é r%%%%ig -like protein
consisting Beascdeminttacie4RitHBidt the transmembrane domain. Meanwhile, known NRIO splicing
variants that function. as transmembrane receptor proteins include NR10.3 and IL-31RAv3. The human
NR 1 0 of the presgntinygntion is not particularly limited, as long as it forms a heterodimer with
oncostatin IVI’recept‘_“—Gr_(ﬁéMRiiand functions as an IL-31 receptor. Preferred NR10 includes NR10.3
(also referrétfabioss FEIQ?B\WV(?Q t Immunol 5, 752-60, 2004)) and 11-31R.Av3. NR 10.3 (IL-S1RAv4)
consists of 662 amiRQAGASIANRPORER3Ld I at Ytamoiibk SirA5261;:2064)bmh 81 RAST3 consists
of 732 amino, acjds (GenBank Accession No: N [ itbsegugnce of IL-31RAv4 is
shown in Sﬁ’éj‘i‘ﬁﬁ\? %%?léeﬁ%ﬁtﬁ]é’cz%%% Satgi rg\g%%%gg %Zf)ﬁé%l%@ﬁ ig %ﬁown in SEQ ID NO: 7. ‘
Meanwhile, mouse-derived NRI 0 includes proteins comprising the amino acid sequence of SEQ ID
NO: 5. In thipresfntSsivantiha Flebditenrs) NRIO antagonist refers to a substance that blocks :
5intracellular signafing-mediaies by NRIQ actvatian hiough hinging 10 NRI0-AeIDys causes loss or
suppression of the biological activity of the cells. The hiological activity includes, hut is not limited to,
for exampl&°&Etivittes Bﬁ??aﬁEiﬁﬁ“ﬁ%%Gﬁﬁ?ggﬁﬁ&ﬁ&g@d%ﬁém%%?ﬁmm%&ample,
chemolcinegzinflaiRid coryrsyfio in Serarmisuch)r ettt sgshir fmptims; Sieppressinpjdtegsberetion of
a bioactive subsiapsexghowth activities, growth-inducing 10activities, survival activities, differentiation
activities, differentigfion o ping aciies anserieienal achdige MemBrANe ggsport activities
binding activities,'prot%o?ytlc activities, phosp oryslatlon/de%no p%orylai n activities, '
oxidation-rextedifien activiereserirdsdRSESAIORIES: nucleolytic activities, dehydration activities, cell
death-induging pesidiien antapeniasisdndieipamel)itashbtheinese Muel ofthe-antagenistic activity
can be detea%rﬁ{,ned b d{l‘n%th()ds known to those skilled in the art. For example, a test compound can be
contacted With NR expressed on cell surface in the presence of a ligand to determine whether the
intracellulal S PR EFsE HORRE S v A AT hthcabsTor RS HE AU REoR B A8 grsaBibrsly PRTdng
determinationsanibénpatformettdandRsiyle, according to the method described in the reference
‘Dillon SR. &b al, nierlanie: 4. 220 eiokne pracused anaebiaied el dachices degiaits in
mice. Nat Immunol. 2004 Jul; 5(7):752-60". Compounds that inhibit the intracellular signaling
responding to the ligand stimulation are considered to be NRIO antagonists. The antagonists of the
present invention may be naturally-occurring or artificial compounds. Known antagonists can be used
in the present invention. It is also possible to use 25 novel compounds that have been determined to
have an antagonistic activity by the methods described above. An embodiment of the NR10

antagonist of the present invention includes antibodies that bind to NRIO. Such antibodies that bind to
NR10O are not nartictilarivy limited: howevver antibhodiece that eneacificallyy bhind ta NNRIO are nrafarred A




for example, Carl, A. K. Borrebaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL
"ANTIBODIES, Published in the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990).
10Specifically, cDNAs of the antibody variable regi%ns (V regions) are synthesized from mRNA of
-‘hybridomas using reverse transcriptase. Once DNAs encoding the V regions of an antibody of interest
are obtained, these are linked with DNAs encoding the constant regions (C regions) of a desired
human antibody. The resulting constructs are inserted into expression vectors. Alternatively, the DNAs -

encoding the antibody V regions may be inserted into expressign 15 vectors comprising DNAs
encoding HL e ERTOHENB S REMR A ARGELR, PIcORAS 16 TISER1 A 0 PRBGRRIBrs oo that
they are expregserturdmithevagatansdhthereirédsion regulatory regions, for example, enhancers
and Prometerse B?%ﬁ@(&zsﬁ%&ﬁ&%%%gﬁt%@Q@%ﬁ@%@fmﬁw&ﬁéﬁ%ﬁﬁgrm@&&‘&@‘itors to allow
expression of chimeric a%t)jé)o_die . Humanized antibodies are also referred to as reshaped human
antibodies' fﬁ%%}ﬁ?&l 3{0 ared by transferring the complementarity determining regions (CDRS)
of an antitiebipeipdveriirom GeropeiimagenhedmmnabsudhHstafowersio theagiiRdyosa human
antibody. Genekal Bansticsecembinatipmisshniques for their preparation are also known. Specifically,
a. DNA sequence designed such that the CDRs of the mouse antibody are linked with framework:
regions (FRs) of human antibody is synthesized by PCR using, as primers, several 25oligonucleotides
that have portion€ BYEHIAHSHG e ERERY BFHAINTCDIRG Shd e e T ot ionAtickhen ligated to a
DNA encodingradyamar-aiRtibadyboon staiigr e giomlinseriedvinteane ression ¥astor, and introduced
into a hos : ' U, ate ication Puplication Na, . EP 239400 and
Internatioéé%ﬁ%%ég#ﬁ E%%ﬁc%%%%gl% icaae}%}lgbr% ﬁ%g%%%%%@% %ﬁgsn?oagég I?ﬁﬁgﬁg\?ﬁs ]DRS are selected
so that the EDREFGRIR 1fcrEIBraseAktgan WirdingSsetNeeted, amino acids in the framework
regions of antibody variable region may be substituted so that the CDRs of the reshaped human
antibody form a igen-hinding, site Q, K. et at, Cé Res. (1 9? 53, 851-856).

Methods for obtz;%?r%gggﬁ%?ngg% ght%%éf%%ggr% g?sﬁg nown' S%qé&g%p gafg elé?r%n 01%1%67 ‘ahtibodies with
antigen-bih8fGAEHERFEAY pEaHRIREY B PeanarbigirsphiphoeyRe e thi3ginntigens of
interest orpeetisexpEessing antigrRNs ofinieresiimviiaranth lusingiheisensitiaeshlymphorytes with
human m [ Il U266 (se a it Application Kok.oku 6 Publication No.
(JP-B) Hoxﬁlté{g;%]él %e%é%n%%\é%?cgé)%gv%a?jgggﬁggggpgﬁr%?gpplication published for opposition)),
Alternatively, the desired human antibody can also be obtained by immunizing a transgenic animal
having an entire kepeitdisepedthtienan potitedyoanesrithradasired antigen {sas: mermational Patent
Application Publication Nos, 12227 592/03918, WO 94/02602, WO 94125585, WO
96/34096,%%%%%%6 §§%§31§\)/¥199 ?gi/?ﬁ%‘t ﬁe%n%é%?%%ﬂ?rﬁau&zﬁss’tg obtain e&%fgﬁdgﬁ?ﬁﬁ)gaﬁéess by panning
with a hurfigfahtisey il @tirseaiona e URBWh Tremisaraid| ecapracsaiabreardgicd of SERUman antibody
is expressenngs: & single chain antibody (scFv) on the surface of a phage, using a phage display
method, and phages that bind to the antigen can be selected. By analyzing the genes of selected
phages, th§ %(%gi\léisg%epgesoernco%ng the variable regions of human antibodies that bind to the
antigen ca & . equences of scFvs that bind to the antigen are identified,
appropriate expre§itoh e ErBlcBIRIRG M BreevBeR RINEed i et srakbie a%rvisiin Meanan
antibodies+Suehrdatheds are well known. Reference can be made to WO 92/01047, WO 92/20791,

acid sequence of Aais ot O ChSI SBaHlE Touion M ot Foliioton, Joedors aidion,

and/or inséAi8h BFGR.ABT $8Fe amino acids in the amino acid sequence of the heavy or licrht chain
variable region of aiyahiiogyeyibseine uheatizingomety ity payadns bOdR Meihs dhesgec oniidSedlibtethods
well know gdgj%gékilled in the art to prepare the amino acid sequence of the heavy or light chain
variable region of an antibody having a neutralizing activity 20against NRIOin which one qr more
amino acids are stbStititeEaRieta RgdRet &R?Fﬁ?éérfﬁa%% DGR DaReitE Bthe heavy
or light chajitaérihlotedeebidm;chetmtecontatiobtsrhetiftoddriing mutations into proteins. For example,

those skilled in thef%r,@m@&%mww@% fensienaliyeguivalentiothebeavy erdighi,chain variable
region of the anti&o y having a neufralizing activity against NR10 by introducing appropriate mutations
into the anfiiG5¢ @%@3&%@%‘?‘8‘69&%@@@ So?ﬁi%h’f%%%%%ariable region of the antibody having a
neutralizing activity against NR10 using site-directed mutagenesis (Hashimoto-Gotoh, T, Mizuno, T,
Ogasahara, Y, and Nakagawa, M. (1995) An oligodeoxyribonucleotide-directed dual amber method for
site-directed mutagenesis. Gene 152, 271-275, Zoller, MJ, and Smith, M.(1983)
Oligonucleotide-directed mutagenesis of DNA fragments cloned into M13 vectors. Methods
30Enzymol. 100, 468-500, Kramer, W, Drutsa, V, Jansen, MW, Kramer, B, Pflugfelder, M, and Fritz,
HJ (1984) The gapped duplex DNA approach to oligonucleotide-directed mutation construction.
Nucleic Acids Res. 12, 9441-9456, Kramer W, and Fritz HJ (1987) Oligonucleotide-directed
construction of mutations via gapped duplex DNA Methods. Enzymol. 154, 350-367, Kunkel, TA

(1985) Rapid and efficient site-specific mutagenesis without phenotypic selection. Proc Nati 35Acad
CrlIRA Q2 A992_102) nr the like Thiie the haaww or licht chain vvariahle reaione nof antibodiaece that



5amino acid side chain properties are: hydrophobic amino acids (A, I, L, M, F, P, W, Y, and V),
hydrophilic amino acids (R., D, N, C, E, Q, 0, H, K, S, and T), amino acids containing aliphatic side
chains (G, A, V, L, I, and P), amino acids cont%ianing hydroxyl group-containing side chains (S, T, and
Y), amino acids containing sulfur-containing side chains (C and M), amino acids containing carboxylic
acid- and amide-containing side chains (D, N, E, and Q), amino acids 10containing basic side chains
(R, K, and H), and amino acids containing aromatic side chains (H, F, Y, and W) (amino acids are
represented by one-letter codes in parentheses). Amino acid substitutions within each group are called

conservat%ggl%%tm 5&§ﬁg%ﬁown that a polypeptide containing a modified amino acid

sequence’in wnich_one or more amina acid residues in a given amino acid sequence are deleted,

added, and/or sudthitdtamtrttbaitime abseadingm vathirrmetdinartbiegieaBivag (Mark, D.
F. et al., Plonthatlashanll,-Stieki5is (15BANaL HEGR6Zaleyii: 7. Riot GV, 1 Su3aleCouys Res.
(1982) 10:668 (79808] Wan0sFx, alsoICiRs, (98M 2241433 Ralbpdighv: @iéaggd %ﬁﬁal" Proc.

Natl. Acad. Sci. USA (1982) 79:6409-13). Slich mutants have an amino acid identity of at [éast 70%,
more pref AR BRI YRR SR SR REAEIBIoH ey iRGPE PFefsrably at least 85%,
yet more 20preferalBly ainl =spre09s, invehhoosnphater dixlseatdoust 9586 hwitinthexkeasydantlight chain
variable regigns hefors-the-aming acidimutationsyHeseinnseduanesdentinyisidefined, asthe.

percentage af residues identical to those in the. ariginal aming,acid seque of t eavy chain
variable re %rllmocr@ ligh (ﬁ%%?ﬁev%lﬁfa%ﬂﬁg?%a%%?&%@%ﬁ%@gﬁ%g%%%%gﬁgmlzﬁﬁéned and gaps are
appropriatéfyintrdduicetdbmebdmifieshdabpiaies vaormis XEhbosssiss TheSieniny afidminb 25acid
sequences e detaintissby hiemethotkgdesciedabmy ceptorbiter paliMal¥otiRMpino asid
sequences gl.neayy.qrgh hain.yariable fecions hat favs g sibstilutiogedeletion, addiion, and/or
insertion of one or more amino acids In the Amino acid sequence’o %Vénheavy r’hé]liﬁ Chah variable
regions an@FeiaRtMR ASCTRRENERETBRSTAAF BRI SINR 1T lugls D& Ubtane dLrdiihvieid B losasat
hybridize uRled sfrihgerdseridittons:ts3Bnuectriciatidiedmposadpf ihp fuelestidesauensaencoding
the amino agi mﬁg I invariable regions. Stingen idization conditions
to isolate éﬂdﬁjgé%?gl La%?tgﬁgﬁgﬁybridiz s%%ggﬁég%%ggégr% é%ﬁtgllt%%@%%é n%g%ﬁr:egci %Qa‘fafr%@ﬁsdes the
nucleotide &4t AEE LIREEHRAGHE LR 4o SEGtoNte- o #ieheR0 bra R éhBifrdaridtielfedions
include, fofi®xa1Rples thersotmiticitd ahBM arida(Wa%BDSE DoKX B Biivand 337G @thybtitization
35conditions witustingengiesregyivalsntihiereteWith more stingenteendiions, forgxample, the
conditions of 6M urea, 0.4% SDS, 0.1x SSC, and 42C, isolation of nucleit acids'with a 8 much higher
homology can be expected. The sequences of the isolated nucleic acids can be determined by the
known methods described below. The overall nucleotide sequence homology of the isolated nucleic
acid is at least 50% or higher sequence identity, preferably 70% or higher, more preferably 90% or
higher (for example, 95%, 96%, 97%, 98%, 99%, or higher). 5 Nucleic acids that hybridize under
stringent conditions to a nucleic acid composed of the nucleotide sequence encoding the amino acid
sequence of the heavy or light chain variable regions can also be isolated using, instead of the
above-described methods using hybridization techniques, gene amplification methods such as
polymerase chain reaction (PCR) using primers synthesized based on the information of nucleotide
sequence encoding the amino acid sequence 100f the heavy or light chain variable regions.
Specifically, the identity of one nucleotide sequence or amino acid sequence to another can be
determined using the algorithm BLAST, by Karlin and Altschul (Proc. Natl. Acad. Sci. USA (1993) 90,
5873-7). Programs such as BLASTN and BLASTX were developed based on this algorithm (Altschul
et al.,J. Mol. Biol. (1990) 215, 403-10). To analyze nucleotide 15sequences according to BLASTN
based on BLAST, the parameters are set, for example, as score= 100 and wordlength= 12. On the
other hand, parameters used for the analysis of amino acid sequences by BLASTX based on BLAST
include, for example, score= 50 and wordlength= 3. Default parameters for each program are used
when using the BLAST and Gapped BLAST programs. Specific techniques for such analyses are
known in the art (see the website of the 20 National Center for Biotechnology Information (NCBI),
Basic Local Alignment Search Tool (BLAST); http-//www.ncbi nlm nih gov) Alternatively, the
antibodies of the present invention may be low-molecular-weight antibodies. The low-molecular-weight
antibodies of the present invention include antibody fragments lacking some portions of a whole
antibody (for example, whole IgG), and are not 25particularly limited as long as they retain an
NRIO-neutralizing activity. The low-molecular-weight antibodies of the present invention are not
particularly limited, as long as they contain a portion of whole antibodies. The low-molecular-weight
antibodies preferably contain a heavy chain variable region (VH) or light chain variable region (VL).
Particularly preferred low-molecular-weight antibodies contain both VH and VL. In addition, preferred
30examples of the low-molecular-weight antibodies of the present invention include
low-molecular-weight antibodies containing CDRs of an antibody. The CDRs contained in the

low-molecular-weight antibodies may include some or all of the six CDRs of an antibody. The
loww-maoleaciilarawweinht antihaodiece nf the nrecent invventinn nrefarahhy have a emallar molaciilar weiaht




269-315, (1994)). The order of the heavy chain and light chain variable regions to be linked together is
“not particularly limited, and they may be arranged in any order. Examples of the arrangement are
listed below. [VH] linker [VI] 10[V1.] linker [VH] The amino acid sequence of the heavy chain
.variable region or light chain variable region may co‘htain a substitution, deletion, addition, and/or
insertion. Furthermore, the heavy chain variable region and light chain variable region may also lack
some portions or be added with other polypeptides, as long as they have antigen binding activity when
linked together. 15Alternatively, the variable regions may be chimerized or humanized. In the
present irﬂfé‘ﬁwﬁﬁiﬂeﬁﬁﬁéfs[%ﬁ}gﬂ‘xﬁﬁﬁ thevm rdgiIRE B 1A BRaBoes ARE SeeErsiPAry peptide
linkers thal.cERBedntraddweeth GERJDeHRtE eldineetiiig, nnsyntheatied NS sukhlasstbasesdisclosed

in Proteinclggggﬂﬁgéigg, AR %88'&%@&&%@83&?2@?@?@@ linkers in the present invention are peptide
linkers. The lengths of the Z%E%%tide linkers anr’%rl;énl}%articularly limited and those skilled in the art can

appropriately selébt @I TgHY FEEh R §oR BERIHISIEL] (8 AGHRS RSO IE 6B amino |
acids? prefgratiliBacEoadingne-disidd bl Sreferatiy: St @ dmitogeoi R Hhehddrticatarss preferably
incluce, o, e T e e ey 30
include, for example: er; Gly-Ser. Gly-Gly-Ser.. Ser-Gly-Gly; Gly-Gly-Gly-Ser : 8);
Sor- G-l e S R o E B P ok T e S B B0 A DA (S0 1D
NO: 11); @}95@%@!@1@%@%@?@@@Dmé/@ﬁw}psmmya@iw@w,@m@@fmmm);
35Gly-Glysfhypftysialy (6 weSet (8 b Q: Bobivd 4)b St lyr GGGy sGhoGiy-(SRQIP NO: 15); 10
(GlyZGly-Gly-Gly-S NQ: 1 : -Gly-G qe EQ 1D NO:11) , Where n is an
integ}gr of%%ﬂagrs ) éqr{.ré S%%%ce%é@ﬁeﬁ%q%%é%%%%%%a%{g%éﬁéﬁﬁﬁ%e%tL ) Fﬁéﬁ%}g crosslinking
agents 5tHAPEP AR 1EEY ?&e%%ﬁﬁ%?ﬁg@é{vﬁﬁéﬁﬂﬁ% AR P RYOKRIEHGAFHEHRIHS),
disuccinirplehgbsuhértte/ (BB 8ipbisyitlfosutsiniesidy)dstibarai{ B3 ikl mbis{ssfecmitividiys,
propionatg), {51k dithiakis(Ruiasuccnimidyl Rrapipaaie) iRl SnhkRiRkeqaglycol bis(succinimidy!
succinate) (EGS), ethylene glycol bis(sulfosuccinimidyl succinate) (sulfo-EGS), disuccinimidy! tartrate
(DST), diSHFBEL 61‘%%9%‘?&% ?g 4i&(sulfo-DST), 10bis[2-(succinimidoxycarbonyloxy)ethyl] sulfone
(BSOTOES), andbispeetsuthosiibe niamioxsisarboniyiosy) bthgdesuliorebis BB ABRES) ivese
crosslinkingi RaeR!eakeCoIexaial avaliabiepounddie Bptbadiesialinaum esentisnentigrdnclude
antibodies in.which.two or more.amino.acid _[esiduesg%\:{e en added to the amino acgd sequence of
;ﬁa;i% Euﬁﬁg}z’z?gw giher fhe inty e;i rger Ssa%l% transguciion %eij

. éurfafc in the gres nee O a
an antibo y O the presen mvenﬂo Sion protelnsw IC om a rtusion ween

one of the'@yevadptisaicDRNE Hsstivwippeptier ot proteiftis fsiuaagtinnsangreserpimesniion. The
fusion proseimspbgndee:preparad hy-ligatirgestpalynusieolidenenchiliog $R, antihoely:dbiepresent
inveggon 9&9&9%‘8&%@&&%@9*f‘geﬁfs??&m@so&%%%f iﬁgx&?gﬁ%ﬁiﬁﬁg&%dﬁéi&lng this into

an expression_vector and expressing the_ fusion construct in a host. Some technigues nown to

20those skilléd A-tle- ark ARPAYASS IR fehipitdhs s slne siaiins reparins BoRfisde to be fused
with an arstibodytiohthe presdetihicehiibi Maptaeoaikisown peptide, for example, FLAG (Hopp, T. R et

at, BioTecimologyr, ;2R4ch3ACLABRN A s ASGsiain okt s esidugs, 10x His.
influenza hemagglutini A), human c-n%X%frageglen{hVSV-GR fragment

) , .8I—{IVfra ent, T7-tag,
HSV-tag, BRI E0a0 MR, BT R B B DO G T o 5E A SEPBYBIGH &2
fragiient. Ot epaPRIEKp igbeptidestd Perfised itk thancatitrsaisScofotid thres et imgeedion include,
for examples&ibdd wathione-S-transferase), HA (influenza hemagglutinin), immunoglobulin constant

region, "'Qa'acmsl%%%%bécﬁ‘%&bé'@gf @e‘%ﬁ?f@ a it%giorr‘@s%’é?%g%r‘él}e%e%t‘?i}{%‘n%ﬁgﬁig Scoding ane.of these
commerua_lly avallable pept es_org;o ){gaep'q es can be fused with'a po ¥_nu_c epﬁde encoglng an
antibody Wé%@ﬁt inveh fipibodies that bind to NR10 are not particularly limited; however,
antibodies that specifically bind to NR10 are preferred. A preferred embodiment of the
30 antibodies that bind to NR10 includes antibodies having a neufralizing activity against NR10,
In the present invention, the “antibody having a neutralizing activity against NR10” refers to an
antibody having an activity of suppressing a biological activity based on NR10. In the present
invention, “antibodies having a neutralizing activity against NR10” may be polyclonal or
monocional antibodies; however, in a preferred embodiment, the antibodies are monoclonal

35  antibodies.



30The fusion polypeptide can be prepared by expressing the fusion construct. Furthermore, the
‘antibodies of the present invention may be conjugated antibodies which are linked to any of various
molecules including polyethylene glycol (PEG), hyaluronic acid, radioactive substances, fluorescent
substances, luminescent substances, enzymes, and toxins. Such conjugated antibodies can be
obtained by chemically modifying the obtained 35antibodies. Methods for modifying antibodies have
been established in this field (for example, US 5057313 and US 5156840). The "antibodies" of the
present invention glso include such conjug,ated antibodies. | In addition, a preferred embodiment
of the anti-NR10 ﬁgﬂgé) i (5 BESHRTHVERTER SFortidernthelt Iﬁﬁﬁ?@&éﬁﬁﬁiﬁﬁ%‘?ﬁ Ynfibodies
that recogni>®Rdomadriticiitreqorebentinuehtiding dormainchinefersatoithdicediomoaf amina: beits, at
positions 244teuk: d=RRER 40 THENLALIR therrmineanichsearence el iuman NRH:eE SER,ID NO:
7, where tchoe Sa%énnitr}g aé:rilgl é}uar%begg%§ bagsed an tk:ﬁ seql%e,gﬁe in%udln‘%éhgésignal pepiide. The
antibodies of the present invention mé&f} SRR T 8L VRBRIR SR RIR, isoelectric
point Spre S6Adalapa aifeens stighae mings. anthe shitetia o hskrsrdin beanatieced bokost producing
the antiboglytbsdhe Paritication ethashas deserheg-halovs lHQNRVES -a AQiesutingaptibody is
included i resent invention.as long as it has a function as,an NR10 antagonist..For example,
when an fgﬁtl gggff%f {ﬁse&p)g{rge%ﬁe%ﬁ%%%ﬁﬁ%%o é‘%é%’r%"s%"éé%{ 16% %Uf(i}gﬁgl ge‘f%@ﬁ‘%%ﬁ?n%?@@%%il, a
methionin@}&&mitRIGs i éad fo Besrbaethniltaevrihd Srighd ARRVS S 4rtnd Qi@ cbgdbree. Such
antibodie A ETROMER] Tubkishpdaseht idukadisiinddonds!aval @riibDdiRPhaMingHERSLEDZ g @Ctivity
againgt NI eambe oRtaingeh oL 15, eXAmRIe 1 DY %W%Qx%r%%%%&:}g DUNR glonal

antibodies are prepared by using as an antigen NRg(g) or a fragment thereg ?ﬁat 5 cjhé)rrfrl\?gaﬂ?rom a
mammal SIER R AR OF WORSE e n TGO AS I AEBMIOL SEOREONE ATbaB N ing
activity againstENRl Obtrassk ibete drfy bink tideniiu ©bltaimeddingi iINRI@ monegional @ntidodiest a
Specificallyssadasiresh antisssy or saisexprassinghadesied.anliges &gﬁéﬁ%ﬂ as@aensitizing antigen
for immunﬁ@ég%%gpggéﬁégstongggve ign%im{mbnization metgods. nti-NRIO monoclonal
antibodies can be prépared by fusing the obtained immane cafs With KRGHH SRt tIs using
conv@ntioﬁ%@@lcﬁié%ﬁ?ﬁ@%ﬂé caendiserBeringaivamefor ewsciohaedntibowyivédacingsestd
(hybridomiag) &spessivenitonat screening metioassanimals e baimmmizestipghuigdor example,
mammals;sHa AR I8 (245 (ABRIR, SHESR.UANKEYR.gRALS. dORKENS, COUS, foresR anq pios. The

25 antigen can b€ prépared using the known gene sequence according to known methods, for
example, BFHetREaSTEIRG BERIGSIRPICHEr R RIe 9814 Eyperic fi¥démas can be
prepared, for exabiyderaccodibgdethe nisthoftotdMdsteiaskhpdd (KahieaGbatiek Milgteiey Ge, Methods
Enzgyol. (RIS 2:AGker4Eh MhAHIRTUACISRIGI AR RASAENJBION, Igyinization may
be performed after linkin tge antigen 30, with a macromolecule havm%I immunogenicity; such as
albumin. Eﬁﬂyg iﬁ%ﬂ%’%?f’f 8 i‘%ﬁﬁ%ﬂ@ﬁ?&@ﬁ%@eﬁﬁ%ﬁ? A PEHeR &R ng activity

against NRegemthsdetimmsonibnationtisddieusthir Haieracpeutiali irnplotiritragaifistdificain NRIO.
Antigens used teqprapaiRRanoslonahANtDoties Sratdaved RAHERNZINgIAREN It AgRiRsihyman NRIO

are not partjcularly limited, as Iorrll as.they epable pre ion of antihodies that 35have a neutralizing
activit agrgﬁ%g?%é?%gloﬁ%ﬁnﬁog EQ%EM%%%% e & EWIBEFS! variants of human
NRI&® an8'gapvasriitcaiay hevsautiosopvmlanumegbn astioriets EDBsendBiBs prEparetidingf
antibodieiatibave: 8§ pesdraliz Dy AetiviiaoainshavmapdRichshAlieraativelysamndanihesame
condition, i rotein. i ' tificial mutatiens have been introduced
into the néﬁjﬁgﬁ&v%ﬁgé@s%g%ﬁ c{:?éfﬁrlér!l%%%ig %%egdk? égﬂ gtonBlrr}r%\grs\{l%\1 gﬁée%nglﬁﬂ?ﬁz%e%%qr@ﬁ% Igar?%n%f preferred
immunogétRPHFBIEp ARG SRbD i At ARG HHARRARADF Birttifgriisaion fatnistioad RRIO in the
present inWEREOH}2576) Furfeimberénitbéd vie (itRizing abtiviy af hatitheSDagainst b R1Orase be
mea@@re%ﬁ@%@%&m& $ie obgepdngithe:sffecs &f suppressing.he Yot aking i-31ggpendent cell

line as described in the Referential Exa Meanwhile, monoclonal antibodies can also be obtained
by DNA ifiuRiZation. D R%%%%ﬁ.ﬂ{%eﬁ?f g%ﬁgg%ﬁe&ﬂ}gﬂ&g FILRBADIR CORSREcted such that
the gene enpésviiryrainantigéPeprdteir! ebrllsacexBress§EP ) Ah &hlnBalo be immunized is administered

to the animal, andvbdairsmpeeniis axpressesbydibinihg ey, AhtherapiRahinPRVIAR humen

inmmnostimuilation. red to common immunization.methods.based on.the administrgtion of
i B e e D L ra A
immenostiEsToATTHAE Feta i ctEcsH s fdesP ot iataIsm e rotaind Smine the semtimsgen does not
need to béymyfifiegtes withQnithe sifwshanelstsisHiiciitio cembine:RIVAdmmppization néthan
immunostimulating means such as an adjuvant. In order to obtain a monoclonal antibody by DNA
immunization, first, DNA encoding 20 NR10 is administered to an animal to be immunized. The DNA
encoding NRIO can be synthesized by known methods such as PCR. The resulting DNA is inserted
into an appropriate expression vector, and administered to the animal to be immunized. Expression
vectors that can be used include commercially available expression vectors such as pcDNA3.1 . The

vector can be administered to the living body by conventional methods. For example, DNA
FY'Rimmiinizatinn can he carried ot by introdiricina aold narticlee coated with the avnreccinn vvaectar into




Mammalian myeloma cells are used for fusion with the above immune cells. It is preferred that
“myeloma cells have appropriate selection markers for screening. The selection marker refers to a
phenotype that allows (or does not allow) survival L@der particular culture conditions. Known selection
-markers include hypoxanthine-guanine phosphoribosyltransferase 35deficiency (hereinafter
abbreviated as "HGPRT deficiency") and thyrnidine Icinase deficiency (hereinafter abbreviated as "TK
deficiency"). HGPRT- or TK-deficient cells exhibit 13 hypoxanthine-aminopterin-thymidine sensitivity

(hereinaftgr.abbreviated as. givity In HAT selectiopn medium, HAT-sensitive cells cannot
ynineszt BRAHS i Bl o o TIREh REE SR Ra RS U LA BOTURMGE to
synthesizEDMPROGRCHE sdWisgapetiinhy &bt hormaraaibodnertscdae§rineéven in HAT selection
medium ShGRRIn0x tHitdefitientasiis.can be seircied HsiRg:E Madiv Baiaking Girigguanine,

8-azaguaglopdhgipinafierahieyinied Ba-RAGH6S: Biomeregaidns ol hogal cells are

killed due to Iincorporation o s into DNA, cells lacking these’ enzymes can

survive ingﬁ{gj’gé%&f@ngﬁ{g%ﬁg%e%%fgégg%ﬁ@%Qﬁﬁ%‘iﬁ%érﬁé@aﬂﬁ?&@ﬁ%ﬁfnidine analogs, Another
selection marker tatlech041:8 trekistare coadnder duesistantedo:d B deoiystrebh taminenaatibietics

]gg:_r;tr? r;rigj %%@ﬁ?gﬁ) QE%I{I%‘%% bet &gﬁf&%ﬁ?}&ﬁc s ar{gé?n&- elomaéﬁgellsil ce?r? 'éiééﬂé}fé%?;al% r gglrlr'ed
usi : W immu : my ially i
out accorBNBAS RRHHIRHOHE ToP A B el eBE By RohRFERA MR (ROMES. G. and
Milstein, @hatethodsErighiointizes tiyBe Sitekd SNpmnshebiichhseoel dlstbriedpipecathied out, for
example, yNa GeiEAes: eutisie Bnadivmdndhepiesenae-tha.aall JusionRemating-a080tn the
fusion-prometiag. agent ingudes. Jor.example balvelinlene,glygol (EC) and.Senda virus (1-1V.1). I
required, an-auxihary’ agent'such as dime .y?su oxide may also be a ed to improve fusion efficiency.
The immFHETBETI3!R AEPFAYAMENYECEERS PRIy HBa IS8eF Spaieagbitean Dedensimpstieaisaindrmeaaxample,
the ratio ehitboditie celishtemenyalona wellis preferaifia dn toe Hade wtwe yEdia4o, raised for cell
fusion Inchinsurlor, XBBBIEs MEKPA ADBNADG: 06 hs SphUraNh:g! pysiameae b, sHch as

RPMI 1640 and MEM, and othér common cuilture media uSed for this type of ce tare. In"addition,

the dditure medial Af57HSLA6H SERpRTHERtsaWNith Let rhadn spriabledreveniay hets LambsdiinyrCs).
25Predetérained adioontsf emimeriecelsand myslemncelisdanie tirxednweltit theardturétmedium,

and then mixed Witha RESspULiO RIS Reated iB %%m%@&&%f%g%c%%{? %gﬁ%’ﬁ@gﬁdﬁ tf;e“

fusion method, for example, PEG with mean mglecular weight of abou
the cellset:?/%‘?%a‘fﬁ?{é?‘ée onCEABAToR %@%ﬁﬁmﬁ%&e TR BESE PSR fle appropriate
culture meiuenckstéthabese andizbhebsial wiHgdsupeieraed aniapidertyinyatpn wrrdpaateditoteliminate
the gell fusiomAoaaLERCSHEH oM e mare ey rrbladaibeiaewhalhyrdemasd/or indthegesulting
vbridomae gen e ceernediang s eslecion medm accardindiothe saigction marker possessed
by myeloma cells used in %ﬁe’_ce usion. For exa pfe, GB - or _%l%ﬂnelﬁuen cells'can be screened
by culturifgfRERiNE BT BERRFCtE e iR F st IRE skiiRdEr e AL carmERnate mpLtare
thymidinefurfspecificadtysivehen +dAFE-Bensitiréi ghy elaimaceds aregisedrimceltugiohaclisasuccessfully
fused wit ol Gel5:6ap B SIRGHY I GIRUR. 0%, 0 HAT medim. e cel sl
R

%chdjsmg the
above HAT mediug Is continued for a sufficient perio t

] tg allow all cells except the desired
hybridomSRTBFE Risel WEIS) b 8t SHECIEAIF TRERS R A1cRIaRSIBE MR Ha e PHE 68 ected
by culturingainet b8l forise verallidenisd o sgenativddieifhtnGetvbehiih amd, SinGimclonin ¢ of

hybridomasdhalBseacer an sy Py ehiisrest fRAscaTied AULAY Resiorming prdinary limiting

dilution methaods. Alternatively, antibodi t jze 1O can be d by the method
described’ f%e"\?\i)fsc 71 .eé%rgéeﬁ?nggg’r% i?%ﬁe%@ﬁﬁn%%@ﬁﬁ%%ﬁﬁﬁ rest can be suitably
carried oU?bgrriewAiderdiariied mensstesisaddhoh mamepsrisaneinsdyirebdtioreckos. ddetmple, an antigen
is 1@b]|ourm§mpamgréswva§sm@@ﬁ§ Wgﬁﬁ:ﬁﬁﬁp@'%&ﬁl}z’éﬁpﬁm Sushand, gﬁlﬁﬁ?ﬁ%@ﬂ&, axaﬂaﬁ&g

96-well mjgrotiter, plat n n.r wit cylture rnatant o ridoma. Next, the carrier
is washeoz[§ ggg%&ﬁﬁg@g‘ﬁ@gﬁ%ﬁ? fl%%ggl%eod(%ég%ﬁd%%ééﬁtlgw e_dolr%sﬁl?c 0.. n(_asr?u‘t(f'uheo Culture
supernatantasitAridsditanih da§ 0P hitordstaraaciiens Eﬁ’ézs%%/ﬁt?ﬁmm@éﬂ?ﬂ*ﬂéeséﬁéﬁ%ry antibody
binds to themsatmenviaf thigsitibody g fpadlyptie: S¥sandaryodntibodydaousd, 15t 1he Banriet.is detected

to determine whiaier the.cHllie SHPEINARNKEQNRINS IR %HQ%?U}S&E&%@S%;WBE}[%&{“UC'“G
a d?;?glr\(lad %ntg)gﬁl%ﬁa@eﬁgggc&ng o the anigen %;In be cloned by the limiting dilution method or
such “Not‘oF§ 1k aritigbn He&E et i atiort Bui SIE6AH REFIER RS Y SRbLtaREaN dquivalent
thereto camniteopiesiriigriaindescamartigeiméociiinpationsén For easynpl dgat cblitineriressing NR
10, the extracellular domain of NRIO, or 20 an oligopeptide composed of a partial amino acid
sequence constituting the domain may be used as the antigen. In addition to the above-described
method for preparing hybridomas through immunization of a nonhuman animal with an antigen,
antibodies of interest can also be obtained by sensitizing human lymphocytes with an antigen.
Specifically, first, human lymphocytes are 25sensitized with an NR10 protein in vitro. Then, the

sensitized lymphocytes are fused with an appropriate fusion partner. For example, human-derived
mvaloma calle with the ahilitvy 10 divvide nermanenthvy fcan be 11ced ac the fiicinn nartner (cee 1ananace




The antibodies obtained by the above-described method can be produced by methods known to those
“skilled in the art. For example, based on the sequence of the NRIO-recognizing antibody, the antibody
can be produced by genetic recombination techniques known to those skilled in the art. Specifically, a
polynucleotide encoding an antibody can be constrdcted based 350n the sequence of the
NR210-recognizing antibody, inserted into an expression vector, and then expressed in appropriate
host cells (see for example, Co, M. S. eta?., J. Immunol. (1994) 152, 15 2968-2976; Better, M. and
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496; Plucicthun, A. and Skerra, A., Methods
Enzymol. [A58%) g2 p eeriraliZing e iEitvetne N E L ors 6l seiogisadin, hs begBgoRigiiseaux, J. et
al., Methods:iEnzyiaiot. €2986)cf 21 fiG3A6ayBitdnR E. and Walker, B. W., Trends Biotechnol. (1991)

5, 132-157). SThewgalarsinglydeMLIHRoORRY GO LRRSSRAINCAAIRLARY PCR Script
Alternatlv%l. when almln%:]tg%?Ii bclone and}%;(mse cDNA, the vectors Include, for example, pGEM-T,

pDIRECT “BREP TR thesFecto @é@%‘?’fﬁ%"gﬁ%m@gﬁ&ﬁ?‘ Bors Brepirilarly
usefuf whemiasiagd/esderkaiomproeiticing ¢hey drapbobliesnaith eqpie sent. ihyih O R, Wok axaiple, when

s onguaEIORyn o % MADH B HRAOD AOILL S e smmsn
vectors nat pnly have.the - ribed characteristics that allow vector amplification in E. coli, bu
must alsoséf%rc}{%mgr%%t‘eef??f;fe gﬁ%m aéﬁf%?e%?%x%?%@ﬁ&ﬁ%%’@?%v{%’f"@')?ﬁﬁff DB dSter (Ward
et al., Nat({e 2989} atinomeids comtmgEpsulipTgonpmina sEodens frambimungBetier et al.,
Science (k@ﬂﬁiﬂ@kﬁ&&@i@&ﬁﬁrIﬂdm&@tﬂ@t@hﬂiﬁﬁghﬁd@@&iﬁ@@lﬁ,fﬁfjﬁ@'&ﬂ%@%f b?zcﬂdéPhﬁrmacia),
"QLlAgXpr (o] : kP, T 15(in.this e, the host is prefer. BL21 that
eXpr%gssesgérﬁ RN %gf%%%?a%s?gl%?%clﬁl%i%gnﬁt%%h%%é%é@s%?@s%?%%ﬁ%%%@ %%&%}%%51 y’contain
signal seﬁ%@ﬁ%?ﬁ@ﬂﬂ%ﬁ?%@@fﬁ?ﬁ‘?%&%ﬁ%ﬂ%‘?‘é@tﬁﬁé’:ﬁ’é@%’r%ﬁ%ﬁ?@ecr@ﬂéﬁ? akIB signal
sequencg%lb@i.itﬁidﬁs etidid eBacteris afd o8 kGas8AN)ensashatised Wherabdqdyteidisansreted into
the E. coilpgriplasi.JiayastRtrRnrRe AtasiueadA0ito. heshels iy salgiim.chiorids or

electroporation methods, for exampje. In ad %)n to vecéi:)rs for E. colt, the vectors for producing
the antibodies 67 1hé BradeP iRt &Rt IRERSa A TR PO e MQF&H‘%@%‘?@ iR BSSRANEIHCDNAS
(InvitdgeAyidsErpersn(Neclitnachiciomies) 42990y (8E7) Ih3322)/ pEkc Adetlp CBN S)1insest
cell-derivedas4prasséan-vegtars, (far pxampeidiher BagtoBAGabacylevins %ﬁ@%ﬁ%-%ﬂ

(Gibco-B 5 ) Plant-derived ¢ Ssio ctors (for ex le, pMH1, pMH2),
animal vi%%sz-}gg#\}% %@%%2%? 'ch ors f%%{ae%‘é?r%%%rﬁﬁ%ﬁ 5 F’, glf%‘pgé%;&%%l?é’ﬁ val
expressiokt V8EIGRAIBY dxampleshhreals drvpenareineresisidfevem ot forse XabapleoreRiviraaBipression
Kit" (Invitregiesy, Ts’/ 2-4sramd:S Br&293)  panddBadivs subtilisresprrssionvestarsséorexample, pPLE08
and pKTHSO) 191 eXAmplehs30AER & @&J@%@J&%@%"&rﬁﬂ'ﬂiéhgs&k%&%m@%&'ﬁ%%?e& and

NIH3T3 cells, the vectors must have a promotet essential for expression’in céfls, for example, SV40
promoter [REATSEREEARS REBPAPFOPEIEE95S 1 BSTMEYRERSR Iraiatisdeion Hriineraseniigtishima
et al., NuctéieskbidsiRetic¢l 800 48in582 2)izamd £ prisineternandimereepreferably-hsyave a gene

for selecting #ansiprmeraele-{lola¥ampie. Bigresistance grnethat allgns %M&'égéigﬂe?’s;sén nga”
y PBK- )

agent (neomycin, 0418, or such). Vectors with such chayacteristics include pMAM, p
pBK-CM\/%pé%]ﬁE?&% B %‘5‘15 > FRPRRATR S SCRBerCe 1S A At Ao oy BT AL Be used
for stable Hehecanpiession ntrgonwediplifieatiehdd desizitedidaalls deficient in a nucleic acid
synthesis pathwayigse:selguerdwitl ackeaigidiosxarie.- B ¥a-ciliis (MalpsuiarGloning 2'd edition,

Cold Spri rbar. afory Press 1989 hat.carries a DHFR gene which cqmpensates for the
deficienc&gﬁg é?fﬁsé%aegcgtg’ri%rlﬁ&i%%%%hoﬁh%%%thngffg% g%ﬁﬁ?ﬁf.%f&aﬁ%\%ﬁaﬁfg ﬁ(?Wfﬁa method

can be usBdFsFERS TR Bk préighiorhaoyeriablessainng yuhstainfiesesgbviag Etitigen on their
chromosomeiateRadsfaried-witied feetandetanssschybuitizanaM4d replicationsigin Replication
origing efyaehd'Rm Bghifite: Wi AASIMME RDAOE,BRINATE MR, (BRI Ak syshgan also be

used. To %%fé gi,%?ﬁﬁ Oopy number in host cells, the expression vectors may urther carry selection
markers stith A8 A SOTVESEHE f SRR h se tARES! e P dirsHA SRR g RS d FRipeRiate Koil
xanthine-gaidrie phositrribdsy trmsfer esel fioogpt) gereicand diay trdfdlatehraduttasée(dhfr) gene.
The antibagligeret hedHesent iRveRtienabiained huibemeathe ﬁ%@%@ﬁ@%ﬁ&& hRiselated from

o
inside host cells or.from outside the.cells (the mediym, or.s , and_purified tq 15homogeneity. The
antibodiezf’t{gaaﬁ( %Iépﬁgqé%ec %36%0516r‘?ﬁéyb“é?%e({ﬁé%gﬁgugﬁéiﬁéeﬁnfgﬁ%ggra‘ﬁﬁé’ PBhifRing
antibodie$oaAHIgRE WlesbMemeistae it srhifetetFor Bxdnmies sringeniboaibs cantbecisotated and
purified byiepprepiaietf seiactagand SDR)bINYXOwmnchromaemFaphy:dlratians wiagitration,
salting out, solvent precipitation, solvent extraction, distillation, immunoprecipitation,
SDS-polyacrylamide gel electrophoresis, isoclectrofocusing, 20dialysis, recrystallization, and such.
The chromatographies include, for example, affinity chromatography, ion exchange chromatography,
hydrophobic chromatography, gel filtration, reverse phase chromatography, and adsorption
chromatography (Strategies for Protein Purification and Characterization: A Laboratory Course
Manual. Ed Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 251996). The

chromatnnranhic mathode decerihed above fan bhe candiicted icina licdind chromatoaranhyy for



immunoassay), RIA (radioimmunoassay), and fluorescent antibody method. For example, when
enzyme immunoassay is used, antibody-containing samples, such as purified antibodies 35and culture
supernatants of antibody-producing cells, are added to antigen-coated plates. A secondary antibody
labeled with an enzyme, such as alkaline phosphatase, is added and the 17 plates are incubated.
After washing, an enzyme substrate, such as p-nitrophenyl phosphate, is added, and the absorbance
is measured to evaluate the antigen-binding activity. Moreover, the neutralizing activity of an
antibody against NRIO can be determined, for example, by the method described in the Reference
ExamplesaHF WHEH O BRI R Sffbct SRFHRITERS oA eisalidcatcife a8 Surarbed. The
NRIO antdgemﬁtsa@)bﬁﬁtﬁdomm hattingsalewetitralizingractiVity agaiistidRiOdastoagmkesent invention

gﬁ:bboedlues aving a neggﬁ&{e@%@gﬁ%ﬁ@g%méﬁggng gj[ 0 m&ggg@ﬁt;ﬁﬂ%ﬂgﬁ@wd
demonstrgf%’(ﬁgﬂﬁg’tﬂ?éea‘ﬂ%f)#g’%gz &ﬁg q EREY & Béjtﬁ:%g‘;‘fégt% 1%8I’—4hr%ﬁé‘i’rﬂ6§ég}i‘?&1 -antibody
NR10 antagonist$iasteialesdsipaichabi tdi travaler ttergpauindifocs dgamstipraiidsasmissénied in the
Examplespe nuczzdstm@@@g@a{d@y@wﬁgdﬂﬁ%ﬁ@w@é@é@w%@aﬁp@él@@@aﬂﬁ%{&!@ had a

therapeutlc effect on pr [itus. the other hand. jt was re eale that i e acut tact dermatitis
model and the DSS ai?:f%’é" s%rﬁlcsiﬁlé’f %Sr'%f: ﬁl%té aargt%\@eéé?ss ic antb %ﬂ ﬁ%ﬁ%@%@%ﬁ raﬁ‘éutlc effect
against th@é%ﬁ@q%mﬁgn methqdstslhpe sehtRvaRtRIR IR TSR otRE MR TsS
distinguisbedisindhestéatmenindiciadases anttsyteptoientiaicatisg preiius  onexample: the

diseages Q%%rﬁéﬁgﬂﬁj Eﬁt%ﬂggmﬁﬂg%gg;#@atltls and type C hepatitis). Therefore, the therapeutic

or preventive agents of the present invention tor pruritus target pruritus itself, and they are not for

treating or preventRf§ Dok UEALRHE &F FRABHHCHTIE SSUREBF R RS h S EGH O BH&Tentive
agents of thelprésentinstution hrsponinisBrad 10 pakieriis imdaddabbin@atmeéntioApadyBeition of

pruritus foréhe PPRsE of EeAling Rl PIeNeningREUIk BN NeT I06 HReAHERQSE ﬁé&%@é@&r
yt

& noxpar AR AL, g ob K9 25018 8 DA Sy Lbiie S ERES A s o b

ftus to be

treated bysthecpresasroriemtioRlindlldie; #@dewampiéTp?hmmmmq@e@mmm bsIg bites and
stings, urtigayia, m@%maﬂgwta@ﬂﬁ%ﬁlﬁ%ahﬁhﬁﬁkm M%m@%ﬂmﬁ%hﬁmﬁlfmws

xerodenngmg rﬁgeggst ucﬁ%ﬁﬁﬁ[@é@'“ C)S|§u chg. mfecilous he_p%ltlscfuch ?Sﬁpe C

hepatitis, urineniia, c Ric fenal Tailtire ren aIyS|s oma, Uiemla po ycyt?leml ubra vera,
30pregnafcy DRRLRIREBI ST BRebRIAERD %lé%ﬂé’ %W%H@r%ﬁeﬁléﬁﬁi @Grapedddlnéifitus, and
organ cangegsams. Jheifitexehilie-arithetapeauilsageanttaithapresent sy eriieiokpiutitus
compyise RumnadirdnaiairaLha s sseRed Saniadanis pLARKhAbR g 2
neutralizin act|V|ty agalnst NR hrase "comprise an NR10 antagonist as an active ingredient"
means 3 8%3 ﬁ‘fgt%’g)at least one active ingredient, and does not limit the
content of the N%ﬁmagﬂnlﬁm Eh@bmgpéﬁm@msmemmmgwﬁsedbmm@s@ﬂm@mion for

pruritus l&ﬁa@ms@ntmmﬁda@&%&e@@gﬁ%ﬁﬁm&m@% \ERLQDAR LS HNRRLAEREAYIUS, In

combinatign with the NRIO anta onlst urity her pr ventlve agents of
the prese RSN s SO0 TS hab et TRHER, CRGTHERFE UROGdBEY By 2Fp Whuse:

howeéver, %@P@%ﬂdi@#ﬁﬁsﬁ@%@ﬁtﬁﬁ Fieivisy MR Brrauntipng rogviivolvihg 1L-31 includes pruritus
caused bydt-gibiaoaprusipe witthbdgh expressiahohilendbn are ndheMBIQBNRARAISIS Iﬁfléhﬁ present

Rty RERIERALAL AN AL G IR SIRCAI MRIINNR RGO SHOMRS,

Remington's’Pharmaceutical Science, latest edition ublishin n Edéion

Further, t58Y /A W%ﬁ?%ﬁgﬁ%ﬁééﬁ?%ﬁﬂ;{vf@ ﬁﬁéébféh?ér‘c‘éﬁﬁ@?é%%r &dltlvgﬁFﬁ@éﬁssary For
example, thelgrmdyosontaiscslarfaciahtsuffindxamplenPicGhand Wedn), éxaiplemts, mefddants (for

exargple, ascorhic AckDiSIONNG AERS ﬁ%%{m@gsm%e Bressatves,siagllizers, buffering agents
(for exam Iee%8 ﬁfs“)‘ oric acid, cl ric. acid, and other grganic amgs) chelatlg%agents (for example,

EDTA), suSpe e ‘?Qfﬁﬁcﬁﬁg’h‘i?% POl FRiMREGPSors | SR Laita ‘Br\]}fhoters
and corrigemtsndBHseveghivithibotianitaionciodh eses trealigents for GieRenfiag aritredting

inflammatory diseagef ol thaepresantil eamigsdr@@&sﬁﬁgwéb&lh%e&mm@ﬁéﬂdg@dﬁ@é%ﬁa@fch
carriers Specilfl%ﬁl ly it |nclﬂg%§ywtha{1ha¥l S'“Cﬁ acelgérl tose, cr tglulL ine “(?:e%l‘%%iﬁy%%?u%i starch,

carmelose caffmum “Can e so um roxypropylcé ogg ydaroxXypro

polyvihy|afsTa ey R iD SeEnas, @@anmmmnmﬁﬁdmméh@wmm&w can
20triglycetid erqacdy thayeftugdeapdhdcegabadas. castor oil 60, sucrose, carboxymethylcellulose, corn
starch, and inorganic salt The agents may also contain other low-molecular-weight polypeptides,
proteins such as serum albumin, gelatin, and immunoglobulin, and amino acids such as glycine,
glutamine, asparagine, arginine, and lysine. When the NRI O antagonist is prepared as an aqueous
solution for injection, the IN-12.10 antagonist may be dissolved in an 25 isotonic solution containing,
for example, physiological saline, dextrose, or other adjuvants. The adjuvants may include, for

example, D-sorbitol, D-marmose, D-marmitol, and sodium chloride. In addition, appropriate solubilizing
anante for evamnle aleohole (for evamnle athanoll nolvvalecohnle (faor evamnle nronviene alvvenle and



made of hydroxymethylcellulose, gelatin, polymethylmethacrylate, and the like), and made into
components of colloidal drug delivery systems (liposomes, albumin microspheres, microemulsions,
nano-particles, and nano-capsules) (for example, see "Remington's Pharmaceutical Science 16th
edition" Sc, Oslo Ed. (1980)). Moreover, methods fdt making 35sustained-release drugs are known,
and these can be applied for NRIO antagonists (Langer et al., J. Biomed. Mater. Res. (1981) 15,
167-277; Langer, Chem. Tech. (1982) 12, 98-105; US Patent 19 No. 3,773,919; European Patent
Application (EP) No. 58,481; Sidman et at, Biopolymers (1983) 22, 547-56; EP 133,988). The
agents for preventingrenpbatirfepawitusofithe prégdenniiveiitionfchnbesadministerechelitier orally or

parenterafyppriiassiRielesably adnimisiarediRacrantarai R enesitical D sagants arg.agministered

to patients;by injection or.per eoys administration, Jnjections.include, for example, intravenous
injections, Fr%?a%ﬁg%?ﬁlaﬁn?e@o%@%ﬁ gﬁ i %lﬁlevériﬁléablfrﬁer(e: '8&5&#’35%9’&&%&%? B AP A RSt ation.
The agents nélhelgrfeN 48 ditsd Wiere-MflamAtatidh. isOonEB 88ptrsédan ‘OFharBharsaendegiding the
sites by lagalintusion intraspaset st inextion. R pamicukand RS HsHaionmethess van bs.
properly ( rok lant’ ndition, The.single-admijnistrati ose can
Do Selocta oy BT 1 e b e A DBt R por kg
body weidREeRRE AT dR SR Wﬁeﬁg‘?ﬁ@%éﬁ%‘:&%%m@% totHmBlERitiéats, the dose
of the actiareainggrechéntedatebddeatected from within the range of 0.001 to 1,000 mg/kg body weight.
The single-ﬁd;g@iﬁg@mpose preferably contains, for example, about 0.01 to 50 15 mg/kg body
Wei%tbt of ag\}% i}o an nist. However, the dose of an agent for preventing or treating pruritus of the
present inven g) ’i%eﬁ imited to these examples The present invention also provides therapeutic
agents for pruritu$hevireincendpriqucanc bf Stedetyehian asmablotgeingrédiemnh8uchrikbBd antagonists
are not pagicstatyyliitas aslonsasiheyam sustencasdibatiohiihthe-hinlagical agtivityQf IL-31 by
binding to Jr"%lv' zogrefenred 1 -%%antagonistg%n;lude for gﬁagp!% anti-ILr-i31 antigod{%%s (for
example, W 2608 668%65% cfgfé 5%%, and%% 2 .%38&?%%?{ it aifon,
modificatiB¥TSeuRHERCHifthcationE a8 MmiSratenti gerhingingn, anmtysysthet Bnkefli@zthetibodies can
be pefformédrastasidinbetoatiilaboyenieseyptehireghding liamantellR10 antibodies. All prior art
documents cited i ' icﬁ'ﬁgg? | t I Sreference. Examples
Hereinbelow, the%r@féﬁ%giﬁggéﬁﬁ%%%pem fcia%%/%%%cri ed%gé%%géééxmrélgf%uﬁl|§QEr{o]tntCr§'%%
construedPRBERRFRREIEE . 80 belaimpieed winkaspstneaeincaing piuvatiedsdiekarg behavior
Ten ug of rduseibs8difiohalise)waim iBtrgivesdus|§(AD EM9iSETebEs 9-week-old normal female

BALB/c mice (CharlesRiusidipheraionies lepan) Thsscmatohipadeshavior was 3amaaiteied and
anal%ed f%r éL% hours |mmeg|e;a'[1§t%¥ ?ft?r dmln%%@l?on using a scratching counting System (MicroAct;
Neurosciéfice %gﬁk.é RE B BLLRATHTE DS e o égéflﬁﬁ{i B S 8 B h PP A Gh lthtif crease
in the nuneibsidspradininers thethuappeak divaiselictighhagrenafter ieandministsaorfemblydrpared to
the group sackninisteies] Witk a-¢ahich RB Scantainite D P BALBIE IS5 UM (N Shifdis
IL-31-indL%§% %ﬁ)rraéggtl@ eb?gavior was ompletely suppressed by intravenous administration of 350
mg/kg BM095, ‘an anti- ofuseaﬁlﬁl(i& nedtralizing antibody, prior to IL-31 administration (n=8) (Fig. 1).
This result demor{SiaR acHseaensRYoK D Pratigs ke ainsbslsy ngameifect of suppressing
IL-325indusied pruritus. Effect of anti-NRIO neutralizing antibody in mite antigen-induced dermatitis
model Fivg.@;geggc Dermatophagoides pteronyssinus (Dp) crude extract (Cosmo Bio LSL) was 10
administelrg?‘@ %ia mite antigen intradermally to 9-week-old SPF female NC/Nga Tnd Crlj mice
(Charles > ya"tgfff)"r’atories Japan) on the ventral side of their ears three times a week for three weeks
to induce Serfatifidytint Arch Allergy Immunol 2004;133:55-63). In the solvent control group for Dp, 5

ill of normeh patipediQisuesdasmeeeytical Co.) was administered on the same schedule (n=7). In this

pathplogical r g§ t_%a j= \NRIO neutralizing antibody 15 BM-095 was intravenously

adm%istecrszearé%z l%g g@l@%ﬁw 77, 10, 14, 17, and 21 (n=8). For a vehicle control group, 200

mmol/L NSty riiyolty swaiiih@éethie:diier (pH 5.5) was intravenously administered on the same

schedule §eE8)ly-Gly-The-prunismsvasassessed by counting the number of scratchings during the

measuringtime, 9f-12 AQuUFs, O i0g, & s¢ratching counting system (MicroAct; NeuroSciencc
B e e 0%

Inc.). 20The result er of s¢ratchings was significantly increased in the vehicle

control gra6h &Y €Irparda o the SBRER iBnidkgroup for Dp (p<0.005). In the BM095-administered
groups thepntibeGof-Sdyatihitis BeasSignificaily: sieduced as compared to the vehicle control group
(p<0.05) (§ig.cA-cly-Gly-dRis: el deprpnstases 4hat the anti-NR.10 neutralizing antibody has a
suppressing 25effect against pruritus. [Example 2] Suppressing effect of BOLO against 1-31-induced
pruritus in cynomolgus monkeys



The effect of anti-human NRIO antibody HOLO (heavy chain amino acid sequence/SEQ ID NO: 17;
‘light chain amino acid sequence/SEQ ID NO: 18) on pruritus induced by 30 intravenously
administering cynomolgus 1-31 to 4- to 5-year-o|d§ nomolgus monkeys was examined. PBS (vehicle)
or HOLO was intravenously administered at 0.01, 0,03, 0.06, 0.3, and 0.6 mg/kg. Twenty-four hours
after intravenous administration, 1 g/kg of cynomolgus 1-31 was intravenously administered, and then
the behavior was recorded with a video camera for two hours. The number of scratchings was counted
while rep?&%gétpe recorded video, assumin%ﬁfthree or more consecutive scratching actions as a

scratchin LS SHEREE TS BOYS 1848eé8¢he number of cynomolgus IL-31-induced
scratchind§dn@lgdésg-Gépehd SEBhNEY: (Hipn.21 5). This result demonstrates that the anti-NE]O

antibody H@LEhRs.2:s1pRressipgaliect against pruritus. [Referential Example 1] Establishment of
NR10- and OSMR-expressing Ba/E3 cell lines 5The h NRIO ¢cDNA (WO 00/75314 SEQ ID NO:
1/SEQ ID NO: 16%%@%“%%%‘&6 %"%ﬁés&%?‘é’é%%ﬁ%ﬁﬁ%@:@%@%&%ﬁ@ﬁ&ﬁh&?&. FRELS Commun.
228, p838imt aro9glinghicithe tresuhiiglvembiwwabneimen pOosNRILO; 3usanonsbsfilits M receptor
Ic;kEJDNA (O%Mﬁégﬁgﬁaﬂmm@@qﬁgsém#ﬁggﬁ%%aﬁm?g isplaiad @sﬁ,@ﬁﬁfm@&eﬁiﬁ% Ecentalh f
ibrary, and the e N Yector - R, Was const 1.1he e manner. g eacho
the 10vec%?§1\c/’v%%r%g)r ?ﬁtﬁéﬁ%ﬁ%ﬁ%‘r@% ﬁ%lggrf%gygg 1%1 %ﬁ%ﬁggﬂéﬁ%& ggﬁl-derived cell line
Ba/F3 by Bigstesyumakivh usioneia Gere. pihelencogepibis(sa fowyccimiar ditrasbtisn), iuifeafOE)31 was
added, antisheinatisivieseretd D8W) el phlineckdthlie thratkpr oifgsatesin an IL-31-dependent manner.

In thensa I . - i duced from Ba/F3 cells expressing
e B e o

the mouse. nd mouse OSMR genes ited an EDS50 of several ng/ml and
well prolifGrs e T e AR S R B R AR SHHE g GSHEP TSRS FR molisea erassiakiagvas
suppressegednys additomathaiipanalild protein (extracellular domain), Meanwhile, the mouse

IL-31-d%pF§|rgent tqqau Hﬂ@tbgiﬂerﬁgffﬁée%e!nm%?gﬁ lhﬁﬁ%le?a%@i%@ﬁﬁl@ﬁf &Hf&lﬂ%&t%@xﬂé{ﬁ@\%ﬁ}%@ 0{ _
mouse ratein (extracellu in). eferential Example 2] Preparation o ) protein
(extracell R TR b R AL OGS RGBS 8 R BT SR IFERicn
extrdéellufarrdsmEirdyprins Hdchrsifidiore giSisiwabsiversmterhbthit el 7t AGHedesegdence at the
C terminu%]ami ipgeitedphieexessien ﬂﬁg@ﬁ@@?&ﬂ&%ﬁ%@?%ﬁé@é@ﬁ%ﬁ%@? R10-fiag).
Ten jig of inear vector was introduced into Chinese hamster ovary .cell line DG44 by -
electropo g%%g%?éé%%% né)%gérﬁ) ﬁl%pog{g%(%a‘ %é%gfﬁiég S B_Wﬁ?‘g‘),!ﬁ?gﬁﬁg% "e%qa)‘ression was
obtained. Mi&StseHdsterrcdm®ma wsmhecetida e n Sapaninseping ddsusinganti-FLAG
antibody eoiprewsi¢Sigria), and getdiiiagde tibiaiceatpotifiedisamplesmdiethwias-sibjestad to the

expemme Gl I elliar i) dgahi : equence
has%ggn%géi‘e:%g%fﬁg %%ﬁu%%ﬁv%gﬂ gli% %%gj%%%h 'tﬁ% es%grﬁéég?aéﬁ\gg %e%ﬁ%%%g%mple 3]

Isolation BLLE RO R ML BRIt AN Brapdrati e sehmekt G BM095
35Candidétertoicl were BivEevmadifiant.al B A0tREGAY GhaGedipsmnigyofreixdindingidheshod using
biotinylatadsmasise MHREE) proieinextacalian dPmaiN BacSlopfsehIvere, &P pupfied; from these
clones and%g_ﬂ%df}é) thgﬂ}ﬁgewem %%fFS yé%owth as %égsgste%n described in Referential
Example £ As"d reStlt & clonigfexhi iy X SFong G v@ﬂjilgﬁb% G Sty CBRAEES fggaent,
succ“egsfuﬁy%twﬁé’d@tm@s%%ﬁm%es Ot e polEnemideatitebecljiend (i) tmaniighdichafh variable
region 5 (YHe)ot BMOAGWeradikes for BeugHd 0GR cRRslaphscoiomiaiiae( H) andAghain constant
region, re i by PCR 19 ruct an expression vect Lo his V. ino acid seguence is
shown in %@E%%\éﬁ%%?}% ]agﬁldl%ﬁé%%%ﬁgoé %t ag;é%% lﬂ%’éﬁ encoc Png fhe gnr_r?i@ g::%{asé%sﬁe%ﬁ?é%% shown in
SEQ ID NB5°5 e A/PoLrRTSSfidd GG R BTR SrSERrIB Ny 2Ba i @piédat MTeotide sequence
encoding thévaepiitzacid sefjuedcaiisaghdwmieSHR dRMNOE 40 BhebtbOres pectinadingarizgenexpression
vectgps wete simuliapgushaintaduced inia RO44 calls Apd a.gell line expressing the chimeric IgG at

a high level was selected. A purified sample was obtained from the supernatant of a large-scale
culture of this ceﬁﬁfﬁ'ﬁﬁ?‘%t %%*%ﬁ&g?ﬁf RERITATGSE R M%@%‘Fgﬁﬁ@%}%ciem%)

column chbinaese iy trahcafiveroxemariga|SETIOYQ@RERRLGSEN] TASENS) cofahmmnic
chvometodaphibhenAcibiaas ok Seroasohise snas e D ishcebers belon e

etection limit. erenti a icacy of, Bl op dextran sulfate sodium (| -induce
colitis lcﬁﬁzést). {fﬁ 8%&%%%%%%%%7 fﬁﬁ‘?ﬁ’&%&?&go%%? %%@f@éﬁ% F%v%‘i%ﬁ%g%een reported
as a-pathéihedishoddetsrdnfiermedilposnibpdischse hebesivhlbrdpaibe heRbExaminplthe effect
of BM-095,) a5 GrIrhense S RIS sventralizinczantibudy: Antagueausigobstion ok5%dudydextran
sulfate sodium salt (Wako Pure Chemical Industries) was prepared using distilled water sterilized by
filtration with 0 22-km filter (Millipore). Six-week-old male Balb/cAnN Crj mice (Charles River
Laboratories Japan) were allowed to freely consume the solution from water bottles for seven days.
The body weights were measured, and the percent 25change in the body weight relative to that on the
first day of DSS administration was used to assess the drug efficacy.



In order to test whether the pathological condition is improved in this model by neutralization of IL-31
“signaling, the anti-mouse NRI 0 neutralizing antibody BM095 was intravenously administered at 10
mg/kg on the day before DSS administration, and tf} weight 30loss was assessed (n=10). To the
vehicle control group, the vehicle (a mixture of acetate buffer (20 mmol/L sodium acetate, 20 =oUL
sodium chloride) and phosphate-buffered saline (PBS; GIBCO) at a volume ratio of 1 5) was
intravenously administered on the day before DSS administration (vehicle group; n=-10). Furthermore,
percent bod we f? t changes of a Balb/cAnN Crj mouse of the same age and sex as those in the DSS
administratft U‘S?b Pe%%also monitored (n=1) to evaluate percent body weight changes of normal
mouse. The time boedduiof.raeyovaighntedinyes of Shown-NFIg.281D8Bantinisttation 93 resulted in

a decreasgigthemReEnent hoﬁyewaﬁwamw@dﬂi@lﬁ SRS QNHNe LNBERANL NG 1n the
BMO095- admlnls ereéfjnt%rou show ga{ bod we| ht changll,}gs to the vehlg:i t89nlt%§p however, after

four and five da A mllﬁlgﬁa |gn |can a%ePSF‘Er‘.% %%ﬁ’ fit was

observed #E%ﬂ m@%agrmFafaé mbrﬂ@méﬁ lﬂ@nmi VBHiB I fYBRUITRNSM Theseresbe ms@m!gs
administrationbhrierio hexapeticseffeatomealiiszmihismogepide. Although IL-31RA expression was

reported to be enhange cﬂgg&gjssqmg 4&\%@11%9% 4/00 14 «ihe above experimental restkult revealed
that neutralléﬁ}%antlbo 1es agalnstt e molecule erapem?c effec a&ams? iti5 i1 this model

10[RefereAfra EXEM 31Wﬁ%?@fﬁ@@@cﬁﬁﬁéﬁﬁGhﬂiﬁ%}éﬁ?ﬁ&%@ﬂfﬁ%téﬂé eensrEng enflitis model
Dermatitisedsulting frodudekaitedutipehsengiti vityi fieaitio s dneitiz ddénibadad oy pidivehlerige

appligation,syiich HasREaR. FRARIe t | in,!mmunel, 2003; 108:
257-262), &%el : %Qﬁ@ﬁgw%g%%@aﬁn%ﬁ%i%%%%%eutral|zmg% antibody.

cre,[ateg to asse effect é

Eight-weele %I%D Tal (ga%?@& FARREEH |8%“?Wé?ﬁ?%’&?§f&i@§%%ﬁﬁ%{ﬁ5%%@@%@i¥% by

applying 58l fareranpieryl ehliboAdeliatakaitsdued dddsiolitdn tethiansbf deetaigimal 3:1, v/v) onto

the abdonamaicﬁiymmédteﬁdw@quy&ecoma&t Qﬁimalmaﬁmwgl @ye Ryineholhd i of 1% picryl

chloride solution etone oI|v 4hv/v onto skln of r ht aurlc ucti orac troI for
ikt TR0

i aurlcuf%tgr ?ﬁl s%a% ne olive

i
assessmg the mfluence o? he JoRvent on

Sviv)EHEERED RO e BRIACGATES el B wgawm@mumwm hy ﬁseyg Fhe
thicknessas aftfighthaRi0leftoluitesmigiesntasy ek with faoghial ﬁhﬁ&l&ﬂﬁ%@ﬁ&@ﬁa&éé@n%@ CO-,

LTD,) mmediaiel hefaradnducion and i ABh A1t | K%Jagaﬂ el ngigion. N hangsin he

auricular thickness relative to the thickness imme T WAS Used 10 assass the drug

efficacy. 258 hedBuS ?h@‘@%%ﬁé%é%%ﬂ?é%ﬁkﬂ%‘l@@%&ﬁco§8?ﬁbﬁf33§39 rodiFinsdvmiceen or
ethanol-acetisres priseuksbiudioird@abtighr) andthaudt ssierydnshiniideanasafpliedmnteathe. abdpmigal skin at

the time ofssensitialionianialiaiiuednie 204k @@%&5}{@1&1&9&@%@9 o wasapRiagpnto the

skin of rlg?u aurlgl %nd 2(3 ul of the Ive acetone : olive =1:4, v(v) was appl |e onto the skin of left

auricle, was Stadied as a contror §rot 1%%?%? s “W%?O%@F‘éﬁa?ééég fRei®¥ect of
adm|n|stra¥ﬁ@‘il$%iﬂa?ﬁi1Wﬁﬁ@b@@%ﬁﬂ%%ﬁﬂ@@hﬁb’cp@@mwndlh%ihmbd@iu&sgmp in which

acute cont@@trel&man&&wﬁs@h@twdby thﬁxmm%@m{@ﬁ%@zﬁa%@ RSy geniaharayp and 10
mg/kg of é%%g gyy@g rrgirtra uslg admln ered on e)}g{beci)ore ens%lstlza &on and the day before
mducUon? an a gjrou If?WﬁlCah the VR (’5 mixtore Ot ddétate Biiffer (20
rmatL séaﬁﬁ?PaCéét‘a%éﬂ M%@m%m%%mg@éﬁ%ﬁ%wfé%mk@mm@g%@@BCO)
at a volumeatite 0fvirigthvels exdngihistdoethat(foe campldiming (yabicieigroup, n=5), were studied. 24
The time course qifw&a&ag ms@smlaan@ﬁ%%ﬁe?%% Snidsin g i rio- 4

ﬁgﬂ::sle;teﬁ{ﬁea%g% time points o and 72

rﬁﬂg I thlck(;:-jged in the’ osmve contro at al
;‘i%sftr‘?ﬁh el%elfh%dﬁ c@r?t%? QB RHEE th%@?&@ﬁshment of the
pathologlmmwlt}mﬁmlmwnmwmmmmwwﬁmm&mmﬁgamcuIar

thickzgess @hﬁ@gﬁ&@ﬁ%gﬁl@gﬁg@% gmﬁyg@@gg@@gﬁﬁyppressmn was observed. These
results revealed t%atB 095tad%nlstr |%n F(:[i o thera eutlc effect agg{;ésunst acut contact dermatitis
il S

observed in this madal TOTRadStrs P RABpICS © Presyy iR f?é%%raa‘lfﬂ’ﬁé
antlbodlesf‘l&@a%ﬁmﬁi@hﬁ#@%é@b@&th@mﬁééﬁt&@émﬁm rretgleiug agittisrapausiciompreventive

agents folRaOitusAn®Bens used to prepare monoclonal antibodies that have a neutralizing activity against
human NR10 are not particularly limited, as long as they enable preparation of antibodies that
35 have a neutralizing activity against human NR10. For exampile, it is known that there are a

number of variants of human NR10, and any variant may be used as an immunogen as long as it



CLAMS S 1. A preventive or therapeutic agent for pruritus, which comprises an anti-NRI O antibody
"having a neutralizing activity against NR10 as an active ingredient, wherein the anti-NRIO antibody
recognizes domain 1 (amino acids at positions 21-120) in the amino acid sequence of human NRIO of
SEQ ID NO: 7. 10 2. The preventive or therapeutic agent of claim 1, wherein the antibody is a
monoclonal antibody. 3. The preventive or therapeutic agent of claim | or 2, wherein the antibody is a
recombinant antibody. 15 4. The preventive or therapeutic agent of any one of claims Ito 3, wherein

the antibod a chimeric, hum man anti oL 5. Use of an anti-N 1.9 antagonist
antibody hé}:/?zg R RBUHAN %lga%c é%at%%¥ﬁﬁ‘?lﬁr ﬁﬁ{egfﬁ%%ﬁ%ﬁ al’g Sént for preventing

or treatln@bﬁ%ﬁ%&?b@ﬁé@hﬁﬁé%@ﬁm@mmm@ﬁ?mgfﬁﬁ ArE @Mﬁmla(mﬂ!s:ht positions
21-120) im@ﬁ@mmmﬁb%quemﬁm%a@mﬁﬂ@@h&m@m NQifenbe 129 bSe:0l ﬁ!@ém 5, wherein
the anub%an%ggnog& % @pgj}/s r&% Jclalr{}% %U%%/Q V\éheé%ﬂ% 1{t%he ahnt t\{xai?'hav

n the

recombinant anti %f. & U3e of any brie of claims R &S5y 18 8%imeric,
humahized: Bitvihahbaitipeayd . ‘%&W&HWM@%%BW‘PF@@M@%%@&MMng activity against NR10
for use in the pre%%emrﬂ%mnﬁbﬁ;pmtuswﬂfemhd&e@ﬂﬁﬁﬁdﬁkﬁ@&i&gmi@&mﬁé& ok (@amino

acids at positions 3342004 ag@eme&mﬂ&e&&mﬁ of humanNRI0 g da%ﬁ%é ‘e 46 10. The

preventive or therap ent of alm 1, wherein the anti-NRIO antib eavy chain
amino a0|8€§%rﬁfgﬁeel/% chain amino acid sequence/SEQ ID NO: 18). S 11. The
preventive or thelﬁpewblbgmmoﬁota?ﬂmlbwﬂmmﬁhémhﬁmx&éhnm& tomprisesthe Rdgyy or light

chaingvarighe.reeion-at HQLGWilane, araese mﬁn&aﬁﬁa&@%ﬂ&% ﬂe?&e%@%&&' ion, and/or
insertion, arjud has r%neutr zm actle{it%/ alnst NR uwaler;r&ﬂo HQLO. 1Q12 The preventive or
therapeutft agent of elarm erein't r%ﬂ%ﬂlrﬁ I%%m% ShipASRPERENR Biamghtehaitvariable
region hathfgramEaeass ﬁ@@rseﬁﬁwimmeégdge%hmwmel e prgy o lighntestudaiable région of
HOLO, anghps-einedtiakizingrasiivibsegainshdtiz toseq uiy e Al $BprbReniayentiveor

therapeutﬁﬁggﬂ%%lﬁg%més\é%% wgeog&%gﬁa?ﬁggﬁgt&%rom the group 15 consisting of pruritis in

scabies, pedic ites an stln s, urticaria, atopic dermatitis, contact dermatitis, lichen

plandss, milthFaERRsy Fﬁ%’ﬁ’t’i‘é‘)ﬁ%‘?ﬁ%ﬁf%l‘ﬁ? S ETRHRR STITAI B S A BRI ARTEAFBMART cirrhosis (PBC),
infectious-hbpatitis:sogin dedypet Gehbpdtitisyifiedemia, chronic renal failure, renal dialysis, lymphoma,

leukemia, polycytharmia SuRra ¥eia: RIGSHANCY éB&%%&@ﬁﬁM&HQ%&%% ssalicylate, etc.),
hyperthyroidism, djabetes mellitus, and orga;%cancers 20 14. The use of claim 5, wherein the

anti-NR1GERHBS E@‘Wé\lf}‘? i RS heid sequence/SEQ ID NO: 17; light chain amino
acid sequence/SEQeiteNOoh8in 2 mendhenaise bafyihy @Mmmmtwmmmmﬁbo@@mprises a
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use of claitn B e%j ih'the ant ﬁfﬁ Sug}h%s %Eﬁcorcr"?g{rls}{gsgrgl3£u lﬁgavly\/% 6’% HaA AR ABREREF SN having
an amino %@%ﬁtﬁ%@?&%ﬁé%ﬁ%@ﬁﬁﬁ%ﬁ@ REEA) erb@merﬁedar@@;ewmewm«em&@to and

has a neusalizingeaciiviiylagainatNRIQ eailidenpiosdon @ctdrk sttleaugemialim Srwhesein the

prrive > Beltatahliomde auneansing PLARHA M FsRIEs, Podlpulalion, Ry Rites and stings,

urtiearia, atoplc dermatitis, contact derm en planus, miliaria, dermatits herpet|form|s

xeroa%nngnﬁim%%ﬁmhsﬁ%ﬁﬁnm.H&ﬁ@ﬂeﬁ%ge%a@eem LS epRErRsiSucIT A type C
hepatitis, urimestibxBronigurendbfaiigresrenbifdidysiscdympbedimafite ke miampalyeyibeaia rubra vera,

pl’egnanChé@%l%@&@{gQ&@@%ﬁ%@%@%ﬁﬁ@ etc.), hyperthyroidism, diabetes mellitus, and
organ cancers. 27 ABSTRACT sent r ted clone 3M095 from man antibody
phage library, whichfad® d"$ton ’ar1 Hri’r‘vrﬁ #;/S 15%9?{)? ﬁ‘fﬁ@q{%‘isa%’ﬁelﬂgm%%%%rﬁ‘ell growth
assay 5systBbediheprdminisidradasasedritusmedelimice coisdstiimoube NRIGalendralizing antibody
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antibodies are u a tic agents for E LISTING < 0> CHUGAI
SEIYAKU KABUW ﬁ%\ I gﬁﬁ#‘?ﬁ‘ @lf ‘Bﬁﬁ‘ﬁ%@} '£1-A0713P

preferred that myeloma ce}ls have appropriate seiec’tmn markers for screening, The selection

marker refers to a phenotype that allows (or does not allow) survival under particular culture

conditions. Known selection markers include hypoxanthine~guanine phosphoribosyltransferase
35  deficiency (hereinafter abbreviated as “HGPRT deficiency™) and thymidine kinase deficiency

(hereinafier abbreviated as *TK deficiency”™). HGPRT- or TK-deficient cells exhibit



<150> JP 2007-315144 <151> 2007-12-05 <160> 18 <170> Patentln version 3.3 <210> 1 <211> 125
<212> PRT <213> Homo sapiens <400> 1 GIn Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro
Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Se1 Gly Tyr Thr Phe Thr Gly Tyr 202530 Tyr Met His
.Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Méet 354045 Gly Trp lle Asn Pro Asn Ser Gly Gly Thr
Asn Tyr Ala Gin Lys Phe 505560 2 Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Glu Asp Val Val Pro Ala Ala Met Ser Phe Tyr Tyr Gly Met 100105110 Asp Val Trp Gly
Arg Gly Thr Leu \{ff" Thr Val Ser %%20125 <210> 2 <211> 375 <212> DNA <213> Homo

sapiens <4005 2 CA0GCeAGE gt GTRAY GiERh ARGt ddtghstisdvidetgcaagg

cttctggataledétcaissigyorsstana. tiédergyii gogdlsagguel 2 drieabdayagdatigagty gatgggatgg

S0 oA St O O )

Craetatgt e o bl A HACDR0T 78 <2105 3 <2115 109

<2123 PRT <2 13@@»%%?0 YaifefelienpbseBsican Proclestacbusisra@indbr PootEeny aHSegvalklia Pro

Gly GIn 3B-azaguanine (hereinafter abbreviated as “8AG™), or 5°-bromodeoxyuridine. While normal

cells are killed due to incorporation of these pyrimidine analogs into DNA, cells lacking these
enzymes can survive in the selection medium because they cannot incorporate these pyrimidine
analogs. Another selection marker called G418 resistance confers resistance to

10 2-deoxystreptamine antibiotics (gentamicin analogs) due to the neomycin resistance gene.
Various myeloma cells suitable for cell fusion are known.

Cell fusion between immune cells and myeloma cells can be essentially carried out
according to known methods, for example, the method by Kohler and Milstein (Kohler. G. and
Milstein, C., Methods Enzymol. (1981) 73, 3-46).

15 More specifically, cell fusion can be carried out, for example, in a common culfure
medium in the presence of a cell fusion-promoting agent. The fusion-promoting agent includes,
for exampie, polyethylene glycol (PEG) and Sendai virus (HVY). Ifrequired, an auxiliary agent
such as dimethyl sulfoxide may also be added to improve fusion efficiency.

The immune cells and myeloma cells may be used at an arbitrarily determined ratio.

26 For example, the ratio of immune ceils to myeloma cells is preferably from 1 to 10. Culture
mediz to be used for cell fusion include, for example, media that are suitable for the cell growth
of myeloma cell line, such as RPMI 1640 and MEM, and other common culture media used for
this type of cell culture. In addition, the culture media may also be supplemented with serum
supplement such as fetal calf seram (FCS).

25 Predetermined amounts of immune cells and myeloma cells are mixed well in the
culture medium, and then mixed with a PEG solution pre-heated to 37°C to produce fused cells
(hybridomas). In the cell fusion method, for example, PEG with mean molecular weight of
about 1,000-6,000 can be added to the cells typically at a concentration of 30% to 60% (wiv),
Then, successive addition of the appropriate culture medium Hsted sbove and removal of

30 supernatant by centrifugation are repeated to eliminate the cell fusion agent and such, which are
unfavorable to the growth of hybridornas.

The resulting hybridomas can be screened using a selection medium according to the
selection marker possessed by myeloma cells used in the cell fusion. For example, HGPRT- or
TK-deficient cells can be screened by culturing them in a HAT medium {a medium containing

35  hypoxaothine, mﬁxopterﬁl, and thymidine). Specifically, when HAT-sensitive myeloma cells
are used in cell fusion, cells successfully fused with normal cells can be selectively grown in the



151015 Thr Ala Arg lle Thr Cys Gly Gly Asn Asn lle Gly Ser Lys Thr Val 202530 Tyr Trp Tyr Gin Gin
"Glu Pro Gly Gin Ala Pro Val Leu Val Val Tyr 354045 Asp Asp Thr Asp Arg Pro Ala Gly lle Pro Glu Arg
Phe Ser Gly Ala 505560 Asn Set- Gly Asn Thr Ala Thr Leu Thr lle Ser Arg Val Glu Ala Gly 65707580

.Asp Glu Ala Asp Tyr Tyr Cys Gin Val Trp Asp Ser éer Thr Asp His 859095 Gly Val Phe Gly Gly Gly
Thr Lys Leu Thr Val Leu Gly 100105 <210> 4 <211> 327 <212> DNA <213> Homo sapiens <400> 4
ctgcctgtgce tgactcagcec ccectoggtgtcagtggocc caggacagac ggccaggatt60 acctgtgggg gaaacaacat
tggaagtaaa actgtgtact g ggagcca gchO cccctg tgttggt gt c gatgat accgaccggce
ccgcaggadt i lfj’(’:lgc i? 5%5% O HEE G Q@éﬁ Ej?%‘gaagccgggmo
gatg aggcpqmgfmm@tmwgt@g@htmmm@améﬂ@@ggmg @n@@@md cells) to die.
ggaggga@@%ﬁféﬂgﬁ@ﬁfg&i@@ﬁ&%ﬁ%&ﬁ&ﬁ@ﬂ@ﬂ%ﬁ@&@%gr cﬁ%&ﬁﬁgl\éhesc@m@%sykéseﬁow 5

Met Trp Thr L u Alaleu T he Ser Phe Leu s Phe X% 1015 L a Ala Val Leu Pro Thr
Lys Pro o ixs nfie- WE‘ieys Va{ ?8%35% }‘%e,& %%0 XEIE %3 EPﬁ‘acﬁ Arg Pro Glu
Lys Glu Wﬁ@éﬁﬁmﬁ§@ﬁ¢r®é¥e Mqrm%gmamykrs%mwmyw@twmsn 505560 Tyr
Ser Asp Aﬁﬁb&b’kﬁé’iﬁ,@ﬂﬂz%}d@;@Qhéxry&cﬁgm%ﬂf@oﬁdi@@@fewﬁﬁw L8 Ra et Bradsp lle Cys

Ser Val Gl gl fzin Ala Gin Asn Gly 859095

Screening and single cloning of an antibody of interest can be suitably carried out by

known screening methods based on antigen-antibody reaction. For example, an antigen is

10 bound to a carrier such as beads made of polystyrene or such and commercially available 96-well
microtiter plates, and then reacted with the culture supernatant of hybridoma. Next, the carrier
1g washed and then reacted with an  enzyme-labeled secondary antibody or such, When the
cultare supernatant contains an antibody of interest reactive to the sensitizing antigen, the
secondary antibody binds to the carrier via this antibody. Finally, the secondary antibody bound

15 to the carrier is detected to determine whether the culture supernatant contains the antibody of
interest. Hybridomas producing a desired antibody capable of binding to the antigen can be
cloned by the lmiting dilution method or such. Not only the antigen used for immunization but
also an NR10 protein substantially equivalent thereto can be preferably used as an antigen for
this purpose. For example, a cell line expressing NR10, the extracellular domain of NR10, or

20 anoligopeptide composed of a partial amino acid sequence constituting the domain may be used
as the antigen.

In addition o the above-described method for preparing hybridomas through
immunization of & nonhuman animal with an antigen, antibodies of interest can also be obtained
by sensitizing human Iymphocytes with an antigen.  Specifically, first, human lymphocytes are

25  sensitized with an NR10 protein in vitro. Then, the sensitized lymphocytes are fused with an
appropriate fusion partner.  For example, human-derived myeloma cells with the ability to
divide permanently can be used as the fusion partner (see Japanese Patent Application Kokoku
Publication No. (JP-B} H1-59878 (examined, approved Japanese patent application published for
opposition)). Antibodies obtained by this method are human antibodies having an activity of

30 binding to the NR10 protein.

The antibodies obtained by the above-described method can be produced by methods
known to those skiiled in the art.  For example, based on the sequence of the NR1 O-recognizing
antibody, the antibody can be produced by geneti-c recombination techniques known to those
skilled in the axt.  Specifically, a polynucleotide encoding an antibody can be constructed based

35  onthe sequence of the NR10-recognizing antibody, inserted into an expression vector, and then
expressed in appropriate host cells (see for example, Co, M. S. et al., J. Immunol. {1994) 152,



Asp Gly Lys Val Lys Ser Asp lle Thr Tyr Trp His Lea lle Ser lle 100105110 Ala Lys Thr Glu Pro Pro lle
lle Lea Ser Val Asn Pro lle Cys Asn 115120125 5 Arg Met Phe Gin lle Gin Trp Lys Pro Arg Glu Lys
Thr Arg Gly Phe 130135140 Pro Leu Val Cys Met jeu Arg Phe Arg Thr Val Asn Ser Ser Arg Trp
145150155160 Thr Glu Val Mn Phe Glu Asn Cys Lys Gin Val Cys Mn Leu Thr Gly 165170175 Leu Gin
Ala Phe Thr Glu Tyr Val Leu Ala Leu Arg Phe Arg Phe Asn 180185190 Asp Ser Arg Tyr Trp Ser Lys
Trp Ser Lys Glu Glu Thr Arg Val Thr 195200205 Met Glu Glu Val Pro His Val Leu Asp Leu Trp Arg lle

Leu Glu B, ! Asp Met Asn Asp Ar, s Val. Ar. uJrp Ly la
2252302&3%%%%%%;%@%‘9\% Té%’&ﬁyg%?dg%@?ﬁlaﬁ#ﬁéygiﬁ %9‘?%?%%??@’Phe Ala
Glu Asn Senrheisidbu MphalyHromael ASteHe Ry - 260168270 BhMstophBommser Leu Gly Lys
Ser Gin Glygdpilie, l530-668; ke 20205300 RraAsH¥aidisail Les@HhnPhes Gasd witle kys Ser Met

Lys Ala S%Mﬁg&gqg yp(l%?dg\@ QluPro f_)egu M?Ll\@)tAsn Trp Gin Ser Ser lle Pro 325330335
alGluTr '

Ala Val Asp Thr TrpTle Val ¢ pl) Leu Pro Glu Ala Ala'Met Ser 340345350 Lys Phe Pro Ala Leu Ser
Trp Glu Ser Val S8F GiRaIHd&d Pricess3eb56atArH e Bid Bin REEsEyaiL &Y P{RPgiPhe Thr Cys
Tyr Asn |1418en87a876B80 atiEyn Bibclsak ad GijstiDnIY, el @i irBiaid yoiSerteigin

385390392440 Al e, Lyd (Y, G dBE R MR kS S e EE Gl Unte Arg N alssion vectors
are particularly useful when using vectors for producing the antibodies of the present invention.
For example, when aiming for expression in Z. coli such as JM109, DHSa, HB101, and

16 XL1-Blue, the expression vectors not only have the above-described characteristics that allow
vector amplification in £, coli, but must also carry a promoter that allows efficient expression in
E. coli, for example, lacZ promoter (Ward ef al., Nature (1989) 341, 544-546; FASER J. (1992) 6,
2422-2427), araB promoter (Betier ef al., Science (1988) 240, 1041-1043), T7 promoter or such.
Such vectors include pGEX-5X-1 (Pharmacia), “QlAexpress system” (Qiagen), pEGFP, or pET -

15 (in this case, the host is preferably BL21 that expresses T7 RNA polymerase) in addition to the
vectors described above.

The vectors may contain signal sequences for antibody secretion.  As a signal sequence
for antibody secretion, a pelB signal sequence (Lei, S. P, er gl 1. Bacteriol. (19873 169, 4379
may be used when a protein is secreted into the E. coli periplasm. The vector can be introduced

20 into host cells by calcium chloride or electroporation methods, for example.

In addition to vectors for E. coli, the vectors for producing the antibodies of the present
mvention include mammalian expression vectors (for example, pcDNA3 (Invitrogen), pEF-BOS
{Nucleic Acids. Res. 1990, 18(17), p5322), pEF, and pCDM8), insect cell-derived expression
vectors (for example, the “Bac-to-BAC baculovirus expression system” (Gibeo-BRL) and

25  pBacPAKS), plant-derived expression vectors (for example, pMH1 and pMH2), animal
virus-derived expression vectors (for example, pHSV, pMYV, and pAdexLew), retroviral
expression vectors (for example, pZIPneo), yeast expression vectors (for example, “Pichia
Expression Kit” (Invitrogen), pNV 11, and SP-QO01), and Bacillus subtilis expression vectors (for
exampie, pPL608 and pKTHS0), for example.

30 When siming for expression in anima! cells such as CHO, COS, and NIH3T3 cells, the
vectors must have a promoter essential for expression in cells, for example, SV40 promoter
(Mulligan ez al., Nature (1979) 277, 108), MMIV-LTR promoter, EF o promoter (Mizushima et
al., Nucleic Acids Res. (1890) 18, 5322), and CMV promoter, and more preferably they have a
gene for selecting transformed cells (for example, 2 drug resistance gene that allows evaluation

35  using an agent (neomycin, G418, or such). Vectors with such characteristics include pMAM,
pPR2, pBK-RSYV, pBK-CMYV, pOPRSYV, and pOP13, for example.



405410415 Glu Asn lle Gly Leu Arg Thr Ala Thr lle Thr Trp Lys Glu lle Pro 420425430 Lys Ser Ala Arg
"Asn Gly Phe lle Asn Asn Tyr Thr Val Phe Tyr Gin 435440445 7 Girt Cys Asp Leu Glu Ser Leu Thr Arg
Arg Thr Ser Tyr Thr Val Trp 465470475480 Val Met,Ala Ser Thr Arg Ala Gly Gly Thr Asn Gly Val Arg
-lle Asn 485490495 Phe Lys Thr Leu Ser lle Ser Vgl he Glu lle Val Leu Leu Thr Ser 500505510 Leu
Val Gly Gly Gly Leu Leu Leu Leu Ser He Lys Thr Val Thr Phe 515520525 Gly Leu Arg Lys Pro Asn
Arg Leu Thr Pro Leu Cys Cys Pro Asp Val 530535540 Pro Asn Pro Ala Glu Ser Ser Leu Ala Thr Trp

Ao 505570575 VAMULITR Ty BRS S RIOAVASrd ) KEp L0 HEASR o0 Db 480805500 Val Va
Asn Phe Gtpiiraiinen el GEEbEYaldedgiTHiGINGleiA 53560066 BB iy BeimiesiSeEs Arg Pro Asp
Y it S I 1 s T >
GEISSO6656 ﬁ@g‘?ﬁ r% é%,%sé% %it'hér%ae%s E?u@%%% Brocg;%m&ge?rﬁn é{ﬁ? g{? ﬁ%%a%%%%%ﬁ%é% G?rr1 Asn
Pro Tyr L& rsemdnaamiifed mirgmeharoricthe Beu ValtgoabuyobeHinionipasieePidnatu His Ser
Lys Gly Glue¥ &l AQmékT ims2lfesfon: COS cells with 2 gene expressing SV40 T antigen on their
chromosome are transformed with a vector (pcD and such) with an SV40 replication origin.
Replication origins derived from polyoma virus, adenovirus, bovine papilioma virus (BPV), and
such can also be used. To amplify gene copy number in host cells, the expression vectors may
10 further carry selection markers such as aminoglycoside transferase (APH) gene, thymidine
kinase (TK) gene, E. coli xanthine-guanine phosphoribosyltransferase (Ecogpt) gene, and
dihydrofolate reductase (dhfr) gene.
- The antibodies of the present invention obtained by the methods described above can be
isolated from inside host cells or from outside the cells (the mediurm, or such), and purified to
15  homogeneity. The antibodies can be isclated and purified by methods routinely used for
' isolating and purifying antibodies, and the type of method is not limited. For example, the
antibodies can be isolated and purified by appropriately selecting and combining colwnn
chromatography, filtration, ultrafiltration, salting out, solvent precipitation, solvent extraction,
distillation, immunoprecipitation, SDS-polvacrylamide gel electrophoresis, isoelectrofocusing,
20 dialysis, recrystallization, and such.
The chromatographies include, for example, affinity chromatography, ion exchange
. chromatography, hydrophobic chromatography, gel filtration, reverse phase chromatography, and
adsorption chromatography (Strategies for Protein Purification and Characterization: A
Laboratory Course Manual. Ed Daniel R, Marshak er al., Cold Spring Hatbor Laboratory Press,
25 1996). The chromatographic methods described above can be conducted using liguid
chromatography, for example, HPLC and FPLC. Columns that can be used for affinity
chromatography include protein A columns and protein G columns.  Columns using protein A
include, for example, Hyper D, POROS, and Sepharose FF {GE Amersham Biosciences), The
present invention includes antibodies that are highly purified using these purification methods.
30 The NR10-binding activity of the antibodies can be determined by methods known fo
those skifled in the art. Methods for determining the antigen-binding activity of an antibody
include, for example, ELISA (enzyme-linked immunosorbent assay), EIA (enzyme
immunoassay), RIA (radioimmunocassay), and fluorescent antibody method.  For example,
when enzyme immunoassay is used, antibody-containing samples, such as purified antibodies
35  and culture supernatants of antibody-producing cells, are added to antigen-coated plates. A
secondary antibody labeled with an enzyme, such as alkaline phosphatase, is added and the



<211> 662 <212> PRT <213> Homo sapiens <400> 6 Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn
Leu Gly Met Met Trp 151015 Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala
202530 9 Lys Asn Leu Thr Cys Thr Trp Ser Pro g/ Lys Glu Thr Ser Tyr Thr 505560 Gin Tyr Thr Val
.Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn g 707580 Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn
A g Ala Ser Cys Ser Phe 859095 Phe Leu Pro Arg lle Thr lle Pro Asp Asn Tyr Thr lie Glu Val Glu
100105110 Ala Glu Asn Gly Asp Gly Val lle Lys Ser His Met Thr Tyr Trp Arg 115120125 Leu Glu Asn
lle Ala Lys.Thr Glu,Pr e Phe Arg Val Lys 130135140 Pro Val Leu Gly ]Jle Lys Arg Met lle Gin
o Glu TrB ML S R PHE SR T B RIS G M PR TP K TSROl Arg Phe
Arg 16512045 Frisrtiatiserb®er FhirSswTigovienlGiis Vel axigfHentiad seisién Arg 180185190 Lys
Asp Lys Asn Gin ThgdbyeAeR matm@m&@mmer@m;ra 983000510, 2LAFEA Ser ASp

e B et L B e e A e Bl oo T
Ala Pfo v&ff%@%@z%%éegﬁueévﬂﬁk L%@WSFW@Asn lle Trp Tyr Tyr Pro Glu Ser Asn 275280285
Thr Asn Leu Thr Ghs Wil Meitsnisthbd s €sinaGit henedblalikelg activity against NR10 in the

present invention can be used as preventive or therapeutic agents for pruritus.  The present

inventors administered antibodies having a neutralizing activity against mouse NR10 to prurifus

mode} animals and demonstrated that the antibodies produced a marked therapeutic effect.

10 Furthermore, non-antibody NR10 antagonists are also expected to have a therapeutic effect

against pruritus as observed in the Examples. |

The present inventors discovered that antagonistic antibodies against NR10 had a
therapeutic effect on pruritus. On the other hand, it was revealed that in the acute contact
dermatitis model and the DSS acute colitis model, anti-NR10 antagonistic antibodies had no

15 therapeutic effect against these diseases themselves.

In the present invention, the treatment of pruritus is distinguished from the treatment of
diseases and symptoms that cause pruritus {for example, the diseases described below, such as
atopic dermatitis and type C hepatitis}. Therefore, the therapeutic or preventive agents of the
present invention for praritus target pruritus itself, and they are not for treating or preventing

20 diseases and symptoms that cause pruritus. The therapeutic or preventive agents of the present
invention are administered to patients in need of ireatment or prevention of pruritus for the
- purpose of treating or preventing pruritus, but not for the purpose of treating or preventing
diseases and symptoms that cause pruritus.

Pruritus fo be treated by the present invention is net particularly limited, and may be any

25 type of pruritus.  Specific examples of pruritus to be treated by the present invention include,
for example, pruritus in scabies, pediculation, bug bites and stiﬁgs, urticaria, atopic dermatitis,
contact dermatitis, lichen planus, miliaria, dermatitis herpetiformis, xeroderma, biliary
obstruction, primary biliary cirthosis (PBC), infectious hepatitis such as type C hepatitis,
urinernia, chronic renal failure, renal dialysis, lymphoma, leukemia, polycythemia rubra vera,

30 pregnancy, ingestion of drugs (barbiturate, salicylate, ete.), hyperthyroidism, diabetes mellitus,
and orgarn cancers.

The preventive or therapeutic agents of the present invention for pruritus comprise as an
active ingredient the above-described NR10 antagonist or antibody having a neutralizing activity
against NR10. The phrase “comprise an NR10 antagonist as an active ingredient” means

35  containing an NR10 antagonist as at least one active ingredient, and does not limit the content of

the NR10 antagonist. The therapeutic or preventive agents of the present invention for pruritus



290295300 His Leu Gly Gly Glu Ser Phe Trp Val Ser Met lle Ser Tyr Asn Ser 305310315320 Leu Gly
Lys Ser Pro Val Ala Thr Leu Arg lle Pro Ala lle Gin Glu 325330335 Lys Ser Phe Gin Cys lle Glu Val
Met Gin Ala Cys Val Ala Glu Asp 340345350 GIn Ley Val Val Lys Trp GIn Ser Ser Ala Leu Asp Val
“Asn Thr Trp 355360365 1 Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr lle Gin Gin Asp Lys
385390395400 Leu Lys Pro Phe Trp Cys Tyr Asn lle Ser Val Tyr Pro Met Leu His 405410415 Asp Lys
Vai Gly Glu Pro Tyr Ser lle Gin Ala Tyr Ala Lys Glu Gly 420425430 Val Pro Ser Glu Gly Pro Glu Thr

Cly 45045 HE e By MR IR PRA f B RACAT SR LR $58 70475480 Phe
Ser Lys TW%F?&@S@%%W@@@@QWr Gly Leu Glu Ser 485490495 Leu Lys Arg Lys Thr Ser Tyr
lle Val Gin Val M@tdde:Spr Which e DBeRRea 0o sdodyi Gy é@éﬁ@&ﬁﬂ%ﬁﬁfﬁffﬁ@%@%&%& Ic?rlz
222585%5%%8?}3 %E}gc Q‘L%%gT %‘Eﬁé{‘?ﬁ%‘g%&, 14:%%@%,- p%lérggaT hrf?%%% u‘r%ﬁé@?ﬁ%%% 70575 Ser lle
Ala Thr THYRGIY Aspads Phe Ty Aepitdpdralvingthail Bubuisspoerityseaeshy Bsplesg Ser val
Asn Thr Giovitsp Wity Hight expleysidirof3R5600605
The NR 10 antagonists of the present inveniion may be prepared as formulations
according to standard methods (see, for example, Remington’s Pharmaceutical Science, latest
edition, Mark Pubiishing Company, Easton, USA), Further, they may contain pharmaceutically
10 acceptable carriers and/or additives if necessary. For exampile, they may contain surfactants
(for example, PEG and Tween), excipients, antioxidants (for example, ascorbic acid), coloring
agents, flavoring agents, preservatives, stabilizers, buffering agents (for example, phosphoric
acid, citric acid, and other organic acids), chelating agents (for example, EDTA), suspending
agents, isotonizing agents, binders, disintegrators, lubricants, fluidify promoters, and corrigents.
15 However, without limitation to these, the agents for preventing or treating inflammatory diseases
of the present invention may contain other commonly used carriers. Such carriers specifically
include light anhydrous silicic acid, lactose, crystalline cellulose, mannitol, starch, carmelose
calcium, carmelose sodium, hydroxypropyleellulose, hydroxypropylmethyleeliulose,
polyvinylacetaldiethylaminoacetate, polyvinylpyrrolidone, gelatin, medium chain fatty acid
20 wiglyceride, polyoxyethylene hydrogenated castor oil 60, sucrose, carboxymethyleellulose, comn
starch, and inorganic salt. The agents may also contain other low-molecular-weight
polypeptides, proteins such as serum albumin, gelatin, and immunoglobulin, and amino acids
such as glycine, glutamine, asparagine, arginine, and lysine, When the NR10 antagonist is
prepared as an agueous solution for injection, the NR10 antagonist may be dissolved in an
25  isotonic solution containing, for example, physiological saline, dextrose, or other adjuvants.
The adjuvants may include, for example, D-sorbitol, D-mannose, D-mannitol, and sodium
chloride. In addition, appropriate solubilizing agents, for example, alcohols (for example,
ethanol), polyalcohols (for example, propylene glycols and PEGs), and non-ionic detergents
{(polysorbate 8G and HCO-50} may be used concomitantly,

L2
<

If necessary, NR 10 antagonists may be encapsulated in microcapsules (zﬁicrocapsules
made of hydroxymethyleellulose, gelatin, polymethylmethacrylate, and the like), and made into
components of colloidal drug delivery systems (liposomes, albumin microspheres,
microemulsions, nano-particles, and nano-capsules) (for example, see “Remington’s
Pharmaceutical Science 16th edition” &, Oslo Ed. (1980)). Moreover, methods for making
35  sustained-release drugs are known, and these can be applied for NR10 antagonists (Langer ef al.,
J. Biomed. Mater. Res. (1981) 15, 167-277; Langer, Chem. Tech. (1982) 12, 98-105; US Patent



Cys Ser Thr Pro Ser Asp Lys Leu Val lle Asp Lys Leu Val Val Asn 610615620 Phe Gly Asn Val Leu
GIn Glu lle Phe Thr Asp Glu Ala Arg Thr Gly 625630.635640 Gin Glu Asn Asn Leu Gly Gly Glu Lys
Asn Gly Thr Arg lle Leu Ser 645650655 Ser Cys Pre Thr Ser lle 660 <210> 7 <211> 732 <212> PRT
.<213> Homo sapiens <220> <221> SIGNAL <222>(1).. (20) 13 <221> TRANSMEM <222> (520)..
(543) <400> 7 Met Met Trp Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe 151015 Ser Leu
Ala Ala Leu Pro Ala Lys Pro Glu Asn lle Ser Cys Val Tyr 202530 Tyr Tyr Arg Lys Mn Leu Thr Cys Thr

Trp Ser Pyo Gl Iy Thr 35 45 Ser Thr la Phe Glu Lys
505560 His A%ﬁ%ér}%% "’m ‘?’é’r Eﬁé‘ gglﬁs%é /gr%f‘ﬁ %5!1 E‘;S% Phe
Phe Leu Iﬂ?@sﬁﬂgsﬁe h??mﬂfeﬁﬂﬁé Asp Asn Tyr Thr lle 859095 Glu Val Glu Ala Glu Asn Gly Asp Gly Val

lle Lys Ser His M&hd bgeh@0L0 pid Onhiyg Efmré&ﬁgxg@mﬁﬂ&sMﬂthlep%aehyﬁﬁdﬂh@dtbﬁre&ro Lys lle Phe
1151201 2D AHNELLYRRIR! LeH NS r%%a%b VISR ERIS0 14

145150155160 Arg Phe Arg Thr Asn Ser’ Thr
Specifically, the agents are administered to patients by m}ec‘hon or percutanecus administration.

Injections include, for example, intravenous injections, intramuscular injections, and
subcutaneous injections, for systemic or local administration. The agents may be given to sites
where inflammation is to be suppressed, or areas surrounding the sites by local infusion,
intramuscular injection in particular. © The administration methods can be properly selected

10 according to the patient’s age and condition. The single-administration dose can be selected,
for example, from within the range of 0.0001 to 100 mg of the active ingredient per kg body
weight. Alternatively, for example, when the agents are administered to human patients, the
dose of the active ingredient can be selected from within the range of 0.001 to 1,000 mg/kg body
weight. The single-administration dose preferably contains, for example, about 0.01 to 50

15 mg/kg body weight of an NR10 antagonist. However, the dose of an agent for preventing or
treating pruritus of the present invention is not limited to these examples.

The present invention also provides therapeutic agents for pruritus; which comprise an
IL-31 antagonist as an active ingredient. Such IL-31 antagonists are not particularly limited, as
long as they are substances that inhibit the biological activity of I1.-31 by binding to IL-31.

20 Preferred IL-31 antagonists include, for example, anti-IL-31 antibodies (for example, WO
2006/688955, WO 2006/88956, and WO 2006/122079). Preparation, alteration, modification,
production, purification, administration, formulation, and such of anti-IL-31 antibodies can be
performed according to the above description regarding the anti-NR 10 antibodies.

All prior art documents cited in the present specification are incorporated herein by

25  reference.

Examples
Hereinbelow, the present invention is specifically described using Examples, but it is
not to be construed as being limited thereto.
30
[Example 1]

Assessment of IL-31-induced scratching behavior

Ten pg of mouse IL-31 (in house} was intravenously administered to 9-week-old normal
female BALB/c mice (Charles River Laboratories Japan). The scratching behavior was
35  monitored and analyzed for 12 hours immediately after administration using a scratching

counting system (MicroAct; NeuroScience Inc.).  As a result, the IL-31-administered group



165170175 Lys Asn Arg Lys Asp Lys Asn Gin Thr Tyr Asn Lou Thr Gly Leu Gin 180185190 Pro Phe
Thr Glu Tyr Val lle Ala Lou Arg Cys Ala Val Lys Glu Ser 195200205 Lys Phe Trp Ser Asp Trp Ser Gin
Glu Lys Met Gly Met Thr Glu Glu 210215220 Glu QI@\ Pro Cys Gly Leu Glu Leu Trp Arg Val Leu Lys
Pro Ala Glu 225230235240 Ala Asp Gly Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala Arg Gly
245250255 Ala Pro Val Leu Glu Lys Thr Leu Gly Tyr Asn 1 e Trp Tyr Tyr Pro 260265270 Glu Ser Asn
Thr Asn Lou Thr Glu Thr Met Asn Thr Thr Asn Gin Gin 275280285 Leu Glu Lou His Lou Gly Gly Glu

erPheTrg er etlIe§er29029530 51l Glu §erPheG| y IIe lu Val Met Gin
aln Gy VA SR BT AT o Qi DA B S R P S, SR o Fo3as3m0

Asn Thr BieMbe HénGhstTapophs m@ms@%mmﬁﬁ@um%m%@@s%@%@a@@mmp Glu Ser
Val Ser Girs Al Huplsmdug Thidlg G 370375380 Gindsal h&ﬁtbﬁiﬂé—y&ﬁ’m)ﬁb@'%ﬁz@y&ﬂ}yr Asn lle
Ser Val Tyr Pr M A Pro_Tyr Ser. Ala Tyr Ala
4054104%%*’?85%?5%9%%/25??%% §g’5 o i %np‘%?é%@n\réﬁ( @X@% tgn ife 42%’%@430 GK/ val Lys
Thr \Aal Tﬁ?%@hwa-@m%xam%ﬂp% ?;yéd@éw@ratw SRR Ly%ﬁ?fét@w%ﬁswr Thr lle

Phe Tyr GintAla £ati G AbO4ARGAGQ Giytoys ly Rh&Sentyspphusiial AsAlSedSed feukews.Gln Tyr Gly
465470475480

Effect of anti-NR 10 neutralizing antibody in mite antigen-induced dermatitis model

Five ug of Dermatophagoides pteronyssinus (Dp) crude extract (Cosmeo Bio LSL) was
16 administered as a mite antigen intradermally to 9-week-old SPF female NC/Nga Tnd Crli mice
(Charles River Laboratories Japan) on the ventral side of their ears three times a week for three
weeks to induce dermatitis (Int Arch Allergy Immuno] 2004;133:55-63). In the solvent control
group for Dp, 5 pul of normal saiine {Otsuka Pharmaceutical Co.) was administered on the same
schedule (n=7). In this pathological model, the anti-mouse NR10 neutralizing antibody
15 BM-095 was infravenously administered at 20 mg/kg on days 0, 3, 7, 10, 14, 17, and 21 (n=8).
For a vehicle control group, 200 mmol/L NaCl/20 mmol/L sodium acetate buffer (pH 5.5) was
intravenously administered on the same schedule (n=8).
The pruritus was assessed by counting the number of scraichings during the measuring
time of 12 hours on day 21 using a scratching counting system (MicroAct; NeuroScience Inc.).
20  The result showed that the number of scratchings was significantly increased in the vehicle
control group as compared to the solvent control group for Dp (p<0.005). Inthe
BMO09S5-administered group, the number of scratchings was significantly reduced as compared to
the vehicle control group (p<0.05) (Fig. 2).
This result demonstrates that the anti-NR 10 neutralizing antibody has a suppressing
25 effect against pruritos.

[Exampie 2] Suppressing effect of HOLO against IL-31-induced pruritus in cynomolgus monkeys
The effect of anti-human NR10 antibody HOLO (heavy chain amino acid sequence/SEQ

ID NO: 17; light chain amino acid sequence/SEQ ID NO: 18) on pruritus induced by

30 intravenously administering cynomolgus IL-31 to 4- to S-year-old cynomolgus monkeys was
examined. PBS (vehicle} or HOLO was intravenously administered at 0,01, 0,03, 0.06, 0.3, and
0.6 mg/kg. Twenty-four hours after intravenous administration, 1 g/kg of cynomolgus IL-31
was intravenously administered, and then the behavior was recorded with a videc camera for two
hours. The number of scratchings was counted while replaying the recorded video, assuming

35  three or more consecutive scratching actions as a scratching.  The result showed that HOLO

reduced the number of cynomolgus IL-31-indueed scratchings in a dose-dependent manner (Fig.



16 485490495 Ser Thr Ser Ala Gly Gly Thr Asn Gly Thr Ser lie Asn Phe Lys Thr 500505510 Leu Ser
Phe Ser Val Phe Glu lle lle Leu lle Thr Ser Leu lle Gly 515520525 Gly Gly Leu Leu lle Leu lle lle Leu
Thr Val Ala Tyr Gly Leu Lys 530535540 Lys Pro Asp Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn
Pro 545550555560 Ala Glu Ser Ser lle Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys 565570575 Leu
Asn Leu Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg lle 580585590 Leu Lys Pro Cys Ser Thr
Pro Ser Asp Lys Leu Val lle Asp Lys Leu 595600605 Val Val Asn Phe Gly Asn Val Leu Gin Glu lle Phe

62563063950 "L LR BT S BT E W P AT LS BT B AF 560888670 Ser

Ark Met FFGRS-Gly Thr Arg Pro Glu Ala Lys Glu Gin Leu Leu 675680685 Phe Ser Gly Gin Ser Leu
Val Pro Asp His Leu Cys Glu Glu Gly Ala 690695700 Pro Asn Pro Tyr Leu Lys Asn Ser Val Thr Ala

Arg Glu i%ﬁ%?e%tx a?bl%éﬁéq %Cla?l %%gtlgé\ygﬁeu Pr% le 'L%:é_é%%ﬁl O}Ial 725730 <210> 8

<211> 4 <212> PRT < An artifi C|aév? zed eptl e sequence <400>
8 GI\°Gly Gly Sertbedviepn §&D4 sDANAOYOIPRP b FEQ Aptiéral /[SEQ ID NOY 16) was inserted
into the expression vector pCOS1 (Biochem. Biophys. Res. Commun. 228, p838-45, 1996), and

the resulting vector was named pCosNR10.3.  An oncostatin M receptor cDNA (OSMR,
GenBank accession No. NM003999) was isolated by PCR from a hwman placental library, and
the expression vector pCos1-hOSMR was constructed in the same manner. 10 pg each of the

10 vectors were simultanecusly introduced into mouse IL-3-dependent pro-B cell-derived cell line
Ba/F3 by electroporation (BioRad Gene Pulser, 960 pF, 0.33 kV). Afier infroduction, human
1L-31 was added, and the cells were cultured to obtain a cell line that proliferates in an
IL-31-dependent marmer. In the same manner, a mouse IL-31-dependent cell line was also
produced from Ba/F3 cells expressing the mouse NR10 and mouse OSMR genes.

15 Both cell lines exhibited an ED50 of several ng/ml and well proliferated. The human
IL-31-dependent cel] line did not respond to mouse IL-31, and was suppressed by addition of
human NR10 protein {extracellular domain), Meanwhile, the mouse IL-31-dependent cell line
did not respond to human I1.-31, and was not suppressed by addition of mouse NR10 protein
{(extracellular domain).

20
[Referential Exampie 2] Preparation of NR10 protein (extracellular domain)
The human NR10 ¢cDNA was used as a template to amplify only the extracellular
domain by PCR:  The amplified region was then attached to 2 FLAG tag seguence at the C
terminus and inserted to the expression vector pCXND3 (W02005/005636)

25 (pCXND3-NR10-flag). Ten pg of the linearized vector was introduced into Chinese hamster
ovary cell line DG44 by electroporation (BioRad Gene PulserTl, 25 uF, 1.5kV). Acell line
showing high level expression was obtained. The supernatant of the cell line cultured on a
large scale was purified using anti-FLAG antibody column (Sigma) and gel filfration fo obtain a
purified sample, which was subjected to the experiments described below. Mouse NR10

30 (extracellular domain) in which a FLAG tag sequence has been added at the C terminus was also
produced in the same manner.

[Referential Example 3] Isolation of scFv having anti-mouse NR10-neutralizing activity and
preparation of chimeric IgG BMO095

35 Candidate clones were screened from a human antibody phage library by the panning
method using biotinylated mouse NR10 protein {extracellular domain). Secretory scFvs were



<220> <223> An artificially synthesized peptide sequence <400> 9 Ser Gly Gly Gly 1 <210> 10 <211>
5 <212> PRT <213> Artificial <220> <223> An artificially synthesized peptide sequence <400> 10 Gly
Gly Gly Gly Ser 15 <210> 11 <211> 5 <212> PRT 5213> Artificial <220> <223> An artificially
-synthesized peptide sequence <400> 11 Ser Gly 62[9 Gly Gly 15 <210> 12 <211> 6 <212> PRT <213>
Artificial <400> 12 Gly Gly Gly Gly Gly Ser 15 <210> 13 <211> 6 <212> PRT <213> Atrtificial <220>
<223> An artificially synthesized peptide sequence <400> 13 Ser Gly Gly Gly Gly Gly 15

purified from these clones and added to the IL-31-dependent Ba/F3 cell growth assay system

described in Referential Example 1. As a result, a clone exhibiting a strong growth-suppressing

activity, BMO0935, was successfully obtained.

The sequences of human H chain variable region (VH) and light chain variable region
5 (VL) of BM095 were linked to mouse IgG2a constant region (after CH1) and ) chain constant

regton, respectively, by PCR to construct an expression vector.  This VH amino acid sequence

is shown in SEQ ID NO: 1, and the nucleotide sequence encoding the amino acid sequence is

shown in SEQ ID NO: 2. The V1 amine acid sequence is shown in SEQ ID NO: 3, and the

nucleotide sequence encoding the amino acid sequence is shown in SEQID NO: 4. The

10 respective linearized expression vectors were simultaneously introduced into DG44 cells, and a

cell line expressing the chimeric IgG at a high level was selected. A purified sample was

obtained from the supernatant of a iarge-scale culture of this cell line by Protein A (rProtein A

Sepharose Fast Flow, GE Amersham Biosciences) column chromatography and cation exchange

(SP-TOYOPEARL 650M, TOSOH) column chromatography.  Then, ActiClean Etox (Sterogen)

15 resin was used to reduce pyrogens below the detection limit.

[Referential Example 4] Efficacy of BM095 on dextran sulfate sodium (DS8)-induced colitis

The DSS-induced colitis model (J Immunol 2003; 171:5507-5513), which has been
reported as a pathological model for inflammatory bowel disease (IBD), was prepared to

20 examine the effect of BM-095, an anti-mouse NR10 neutralizing antibody.  An aqueous
solution of 5% (w/v) dextran sulfate sodium salt (Wako Pure Chemical Industries) was prepared
using distilled water sterilized by filtration with 0.22-pm filter (Millipore).  Six-week-old male
Balb/cAnN Cyj mice (Charles River Laboratories Jepan) were allowed to freely consume the
solution from water bottles for seven days. The body weights were measured, and the percent

25  change in the body weight relative to that on the first day of DSS administration was used to
assess the drug efficacy.

In order to test whether the pathological condition is improved in this model by
neutralization of IL-31 signaling, the anti-mouse NR10 neutralizing antibody BM095 was
intravenously administered at 10 mg/kg on the day before DSS administration, and the weight

30 loss was assessed (n=10). To the vehicle control group, the vehicle (2 mixture of acetate buffer
(20 mmol/L sodium acetate, 20 mmol/L sodium chloride) and phosphate-buffered saline (PBS;
GIBCO) at a volume ratio of 1 : 5) was intravenously administered on the day before DSS
administration (vehicle group; n=10). Furthermore, percent body weight changes of a
Balb/cAnN Crj mouse of the same age and sex as those in the DSS adminisiration group were

35  also monitored {n=1) to evaluate percent body weight changes of normal mouse.

The time course of body weight changes is shown in Fig. 3. DSS administration



<210> 14 <211> 7 <212> PRT <213> Atrtificial <220> <223> An artificially synthesized peptide
‘'sequence <400> 14 Gly Gly Gly Gly Gly Gly Ser 15 <210> 15 <211> 7 <212> PRT <213> Artificial
<400> 15 Ser Gly Gly Gly Gly Gly Gly 15 <210> 16.<211> 2969 <212> DNA <213> Homo sapiens
23
-<400> 16 cgcttataaa tgaatgtgtg cttaggaaca ccagacagca ctccagcact ctgcttgggg60 ggcattcgaa
acagcaaaat cactcataaa aggcaaaaaa ttgcaaaaaa aatagtaatal20 accagcatgg tactaaatag accatgaaaa
gacatgtgtg tgcagtatga aaattgagacl80 aggaaggcag agtgtcagct tgttccacct cagctgggaa tgtgcatcag
gcaactcaag240 tttttcacca cggcatgtgt ctgt%gatgt ccgcaaaaca ttttaacaat aai}gcaatccSOO atttcccagc

ataagtggdtBNGTTC AL 6 SRt AR G TS 360 4550ty c 4 g dRa SR8ty BSaacac
tcccacatcBldgfgtgdmirastattdaagis 20ccoabattdgtrditcstgoghy abttggeciiglyggagdt gyagttheet ver,
ttgatgcaagd8isritigas 0aaca0RARR I INgaRaR AlECE GigalAcalaRaack CintarcragR40 6altcalgty

ttaacctgg atgtgg acctgggea tgct cccctcactcB00 tgcaaattca gectggcage tetgccaget
gt SO T e B A A8 By R MO OB e AAe Saghi
tacccagtaelFiY nedgirstdiombrdae fermryiagasdancalyirarahigtaeab caatagttct780 acaagtgaaa
atcgtgctic gtoctcitlfiseHtas JaalaaseniaeragaiBaiS R ipinsaRliv-AJs EeARNEgIaalgga Jalggtgtaa
taaatcica alogeaiaco o, 21 19990aAg ASRRTIALS SRAPRSIRA SERSFIARRRIHEC Rl gapgccagtioso

molecule bad no therapeutic effect against colitis in this model.

10 [Referential Example 5] Efficacy of BM095 on picryl chloride-induced acute contact dermatitis

model _
Dermatitis resulting from delayed hypersensitivity reaction sensitized/induced by picryl

chloride application, which has been reported as an acute contact dermatitis model (Clin

Immunol 2003; 108: 257-262), was created to assess the effect of BM-095, an anti-mouse NR10

15 neutralizing antibody. Eight-week-old female Balb/cAnN Crj mice (Charles River Laboratories
Japan) were sensitized by applying 50 pL of 7% picryl chloride (nacalai tesque, Inc.) solution
{ethanol : acetone = 311, v/v) onto the abdominal skin.  After five days, contact dermatitis was
elicited by applying 20 pL of 1% picryl chloride solution (acetone : olive = 1.4, v/v} onto the
skin of right avricle (induction), For a conirol for assessing the influence of the solvent on the

20 auricular thickness, 20 pl of the solvent (acetone : olive = 1:4, v/v) was applied onto the skin of
left auricle of the same mice (positive control; n= 6).  The thicknesses of right and left auricles
were measured with a dial thickness paunge (OZAKI MFG. CO., LTD.) immediately before

induction and 24, 48, and 72 hours after induction. The change in the auricular thickness
relative to the thickness immediately before induction was used to assess the drug efficacy.

25 To assess the establishment of the pathological condition, a group in which
ethanol-acetone mixed solution (3:1, v/v) without picryl chloride was applied onto the abdominal
skin at the time of sensitization, and after five days 20 uL of 1% picryl chloride solution was
applied onto the skin of right auricle and 20 pl of the solvent (acetone : olive =1:4, v/v) was
applied onto the skin of left auricle, was studied as a control group (negative control group; n=6).

30 "~ To assess the effect of administration of anti-NR 10 antibody on the pathological
condition in this model, a group in which acute contact dermatitis was elicited by the method
used for the above positive control group and 10 mg/kg of BM095 was intravenously
administered on the day before sensitization and the day before induction (BM095 group, 5=6),
and 2 group in which the vehicle (a mixture of acetate buffer (20 mmol/L sodium acetate, 20

'35 mmol/L sodium chloride) and phosphate-buffered saline (PBS; GIBCO) at a volume ratio of 1:5)

was administered at the same timing {(vehicle group, n=5), were studied.



ttgggcatca aacgaatgat tcaaattgaa tggataaagc ctgagttggc gcctgtttcal020 tctgatttaa aatacacact
‘tcgattcagg acagtcaaca gtaccagctg gatggaagtc 1080 aacttcgcta agaaccgtaa ggataaaaac caaacgtaca
acctcacggg gctgcagcect 1140 tttacagaat atgtcatagc _;’gtgcgatgt gcggtcaagg agtcaaagtt ctggagtgac 1200
tggagccaag aaaaaatggg aatgactgag gaagaagctc catgtggcct ggaactgtgg 1260 agagtcctga aaccagctga
ggcggatgga agaaggccag tgcggttgtt atggaagaag 1320 gcaagaggag ccccagtcct agagaaaaca cttggctaca
acatatggta ctatccagaa 1380 agcaacacta acctcacaga aacaatgaac actactaacc agcagcttga actgcatctg

1440 ggaggcgag ctttt ggt gtctatgatt aatt ctc a gtctccagtg 1500 gc accctgag attccagc -
tattcaagaa aaatc gi‘ CAt Gé%’d’&f gaé' é}ggﬁs E‘fé&j&‘@ Hﬁf 35%5%&5‘ lesiep ad@f‘ §%%aa
gctctgctcﬁa@é@gtgaa@riﬁmqggat@aangmag@m@tgg@@@gmmagbgzoap@aascm@mgggaa 1680
tetgtgtete @%%Wﬁ%@%&m@a@ 8@ MickeptaceliAe ialaseatel sigigtatcc

aatgttgcat gtagf:\am% g{f@ggc&%a aﬁ%tgcfgon ng{ﬁttat%cctam ag{;\?g%%%;ga%tcgg}?%gtcctgaga
i gtga

ccaaggtgga aa gacgg cacgatcac a ggaaagag altCccaaga-gtgagagaaa
gggtaicatéasgé@’ fgé&ﬁ@t‘&%%@@é’éﬁéﬁlﬁé Sielagetgaansgigo dansthisinetesnanhdayeasgScatcageatct
tgcagtacog:setggagicact@aaaegaa agacctctta cattgttcag 2040 gtcatggcca acaccagtgc tgggggaacc

aacgggacca gcat%%é&ét £aaacalg.4 100 toaileaqig Iettoagal Ialesicata ac ?9 pag cetictiatt
2160 22 ctcattatcc tgacagtggc atatggtictc agaaaaccca acaaattgac tcatctgt tg cccaccg
ttcccaaccécﬂ&&&éfﬁ%‘g ﬁ?‘éf&&dﬁ’éeé&?ég%ﬁﬁﬁb‘%@ﬁgatttc 2280 aaggataagc taaacctgaa ggagtctgat

gactctgtga acacagaaga caggatctta 2340 aaaccatgtt ccacccccag tgacaagttg gtgattgaca agttggtggt

gaaq@tgggn%gtgﬁ%tg‘gggg&@@gaaatttt cacagatgaa gccagaacgg gtcaggaaaa acaatttagg 2460
aggggaaaag aat atictgtc ttectgacca acttcaat tgg O taaa gaaaggtgtc
ctgtggtcta tgcaaa gﬁﬁj @ %%%5&% %ﬁﬁﬁﬁ%%é@%ﬁﬁﬁgaﬁgﬁéﬁ tB%\gaaccatc
tccgaagacrefgytanytyg@6ate m@a&a@a@@am@mmg@a@naﬂmgma@catgtgca tgagaagtct 2700
gttattaagt agagtgtgaa aacatggtta tggtaatagg aacagctttt aaaatgcttt 2760 tgtatttggg cctttcacac
aaaaaagcca taataccatt ttcatgtaat gctatacttc 2820 tatactattt tcatgtaata ctatacttct atactatttt catgtaatac
tatacttcta 2880 tactattttc atgtaatact atacttctat attaaagttt tacccactcc aaaaaaagaa 2940
aaaaaaaaaaaaaaaaaaaaaaaaaaaaa 2969 <210> 17 <211> 447 <212> PRT <213> Artificial <220>
<223> an artificially synthesized sequence <400> 17 GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys
Lys Pro Gly Ala 23 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr 202530
lle Met Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Leu lle Asn Pro Tyr Asn
Gly Gly Thr Ser Tyr Asn Gin Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Glu Ser Thr Ser Thr
Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Asp Gly Tyr Asp Asp Gly Pro Tyr Thr Met Asp Tyr Trp Gly 100105110 Gin Gly Thr Leu Val Thr Val Ser
Ser Ala Ser Thr Lys Gly Pro Ser 115120125 Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Glu Ser
Thr Ala 130135140 Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 145150155160




Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala 165170175 Val Leu Gin Ser Ser Gly
Leu Tyr Ser Leu Ser Ser Val Val Thr Val 180185190 Pro Ser Ser Asn Phe Gly Thr Gin Thr Tyr Thr Cys
Asn Val Asp His 195200205 Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Ser Cys
210215220 24 225230235240 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr
245250255 Pro Glu Val Thr Cys Val Val Val Asp VAl Ser His Glu Asp Pro Glu 260265270 Val Gin Phe
Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys 275280285 Thr Lys Pro Arg Glu Glu GIn Phe Asn
Ser Thr Phe Arg Val Val Ser 290295300 Val Leg, ThypMal Val His Gin Asp Trp Leu Asn Gly Lys Glu Tyr
Lys 305310315320 Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro lle Glu Lys Thr lle 325330335 Ser
Lys hr Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 340345350 Pro Ser Arg Glu Glu Met Thr
Lys Asn GimViabeefites Thipysit apd3bhsendadsVahlcystalyRbehyunBrer8erAspolie lanyal Glu Trp
Glu Ser Asin:37837 53BMGlyu BN GduuAsnivksngfadidnyswibreThhP ot P8 Mehtieul \spoSares -
385390385440 AsprBly Bes Phm#lied el T Seiht yolrewndidstfabispl snB8e Mt §0405EIDUL5 Trp
GIn GIn GF:Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu 420425430 His Asn His Tyr Thr Gin Lys
Seffeu Ser Leu Ser Pro Gly Lys 435440445 25 <210> 18 <211> 214 <212> PRT <213> Attificial

2. The preventive or therapeutic agent of claim 1, wherein the antibody is a monoclonal antibody.

3. The preventive or therapeutic agent of claim 1 or 2, wherein the antibody is a recombinant
antibody.

15
4. The preventive or therapeutic agent of any one of claims | to 3, whetein the antibody is a chimeric,
humanized, or human antibody. '

5. Use of an anti-NR10 antagonist antibody having a neuiralizing activity against NR10 in the
20  manufacture of an agent for preventing or treating pruritus, wherein the anti-NRI10 antibody
recognizes domain 1 (amino acids at positions 21-120) in the amino acid sequence of human NR10 of

SEQ ID NO:7.
6. The use of claim 5, wherein the antibody is a monoclonal antibody.
25
7. The use of claim 5 or 6, wherein the antibody is a recombinant antibody.
8. The use of any one of claims 5 to 7, wherein the antibody is a chimeric, humanized, or human
antibody.
30

9. An anii-NR10 antibody having a neutralizing activity against NR10 for use in the prevention or
treatment of pruritus, wherein the antibody recognizes domain 1 (amino acids at positions 21-120) in
the amino acid sequence of human NR10 of SEQ ID NO: 7.



<220> <223> an artificial ly synthesized sequence <400> 18 Asp He Gin Met Thr Gin Ser Pro Ser Ser
Leu Ser Ala Set Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Thr Ser Glu Asn lle Tyr Ser Phe
202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Asn Ala Lys Thr
Leu Ala Lys Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser
Ser Leu GIn Pro 65707580 Glu Asp Phe Ala Thr T%Tyr Cys GIn His His Tyr Glu Ser Pro Leu 859095
Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg Thr Val Ala Ala 100105110 Pro Ser Val Phe lle Phe

Pro Pro Ser Glu GIn Leu Lys Ser Gly 115120125 Thr Alg Ser Val Yal Cys | eu | n Asn Phe
Tyr Pro 3%@?[?&@‘?%8@@% Li”zfc%@%qﬁé%ﬁgﬁ }?’%ﬁﬁ%’gﬁﬁsﬁ%ﬁ@@E{%%ﬁs@égg@ﬁe%r Gin'
145]5501§ 60"81a Ber VA Th In Asp’'Ser Lys ,&sp Ser Fe‘qulr Serteu Ser 165170175 26 Ser
Thr Leu Thr kg é@%ﬁ%ﬁl@tﬁéQpIyacGJgewgfléigalkyﬁ, Wby h8OLENIRRAlRICMS GpYalsThe His Gin
Gly Leu %@I@Qﬁ @N@hﬂ%%&m&s&%@&ﬁ&@ﬁ%ﬂﬁ Rhr AN QddYafahb Q¥R 2L0stitution, deletion,

addition, and/or insertion, and has a neutralizing activity against NR10 equivalent to HOLO.

10 12. The preventive or therapeutic agent of claim 1, wherein the anti-NR10 antibody comprises a
heavy or light chain variable region having an amino acid identity of at least 90% with the heavy or
light chain variable region of HOLO, and has a neutralizing activity against NR10 equivalent to HOLO.

13. The preventive or therapeutic agent of claim 1, wherein the pruritis is selected from the group
15 consisting of pruritis in scabies, pediculation, bug bites and stings, urticaria, atopic dermatitis, contact
dermatitis, lichen planus, miliaria, dermatitis herpetiformis, xeroderma, biliary obstruction, primary
biliary cirrhosis (PBC), infectious hepatitis such as type C hepatitis, urinemia, chronic renal failure,
renal dialysis, lymphoma, leukemia, polycythemia rubra vera, pregnancy, ingestion of drugs
(barbiturate, salicylate, etc.), hyperthyroidism, diabetes mellitus, and organ cancers.
20
14, The use of claim 5, wherein the anti-NR10 antibody is HOLO (heavy chain amino acid
sequence/SEQ 1D NO:17; light chain amino acid sequence/SEQ ID NO:18).

15, The use of claim 5, wherein the anti-NR10 antibody comprises a heavy or light chain variable
25  region of HOLO with one or more amino acid substitution, deletion, addition, and/or insertion, and has
a neutralizing activity against NR10 equivalent to HOLO,

16. The use of claim 5, wherein the anti-NR10 antibody comprises a heavy or light chain variable
region having an amino acid identity of at least 90% with the heavy or light chain variable region of
30  HOLO, and has a neutralizing activity against NR10 equivalent to HOL.0.

17. The use of claim 5, wherein the pruritis is selected from the group consisting of pruritis in
scabies, pediculation, bug bites and stings, urticaria, atopic dermatitis, contact dermatitis, lichen
planus, miliaria, dermatitis herpetiformis, xeroderma, biliary obstruction, primary biliary cirrhosis

35 (PBC), infectious hepatitis such as type C hepatitis, urinemia, chronic renal failure, renal dialysis,
lymphoma, leukemia, polycythemia rubra vera, pregnancy, ingestion of drugs (barbiturate, salicylate,
efc.), hyperthyroidism, diabetes mellitus, and organ cancers. '



