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1 DESCRIPTION THERAPEUTIC AGENT FOR PRURITUS 5 Technical
Field The present invention relates to agents for treating or preventing
pruritus. Background Art Many cytokiﬁes are known as humoral factors
involved in the growth and differentiation 10 of various types of cells, or in
the activation of differentiated mature cell functions. Cytokine-stimulated
cells produce different types of cytokines, thereby forming networks of
multiple cytokines in the body. BiglegREI TiGmeostasis is maintained by a
delicate balance of the mutual regulation between cytokines in these
networks. Many inflammato%{(%giseases are thé)r:ﬁ?t to result from a failure

of such cytokine netwber (mdrbeiodEP Q&JJE)Qged 15

<nti-cytokine therapy is drawing much attention. For example, anti-TNF
Tec i?g) les and anti-IL-6 receptor antibodies have been demonstrated to
e highly effective clinically. On the other hand, there are many examples
of THRPENFREFBVEBIPR FAREER eedisiEreaiioe E BFRVRER ZPEMRIGNS-
cytokine, such as IL-4, was blocked alone, due to the activation of

Rack %gur%%%atory pathways in actual pathological conditions. 20 The present
succeeded in isolating a novel cytokine receptor NR10 that was

higHRsirielepRLA e BpYBEs AvEssptérdors ity eiyehinidssrastbnd differentiation
of Var(ﬁﬁt@fﬁ@aﬁtﬂéﬂgmr]ﬁé %Bb%l,axf@tﬁmﬁcﬁ heteradiaied Wiheneas ot Mns.

receptor M and.functions as.an IL-31 eptor, (Ngn-patent
Cxto G R R e R S P B g ngpvorks of
multiplrytoysrepiatdm DooumBinl gy del Bamgogiiei-isanain Bioed e atde)icatrbbalance of
the mtﬁﬂl sshlrégﬂaﬁcﬁimth%@% %’i({ﬁﬁ@ﬂﬁ:@tﬁéi@ HanRAR a.i(c M&@;ﬂﬁﬁ%ﬁfﬁgﬁr&szases are

- S aneous evelop pruriic ermatitis n-patent Qocumen .
though 3 eoB NIl B ALSE R A AT N bt PN A -based
anti-cyiolgte beraponity dioniog ol djeoline infpatislogisaemicENianiibedies and
antidIQ-%Ui%%t_ E@%t@§§@§?ﬁ%%e@i@%f?ﬁ§?ﬁa§éﬂ§?@% ' @ftf@&%a%@x;@n On the
. ﬁnl 0, roauces a Per eulic erect. -or xampile, transgenic mice,

other T AT B b K RTB S CTEREHB G aaere Produced when
a singlderptaltitis, indpontarfeous atogiedelonatifisertiotiel aitef@/Nymipensatory
pathwRlQGH 1R610R:e41 Horkfipgieases with advancement of the

pathological conditions. From these findings, the overexpression of |L-1

8
wabSrRSHRRE P HA™ TEGERT5H e HEbagE AYELAY K vaTPiARNR 10 that was
highlyasiminlstratiote gba3teatradizityy fntibodyiexkmiliteddietberéhettideftentent 1),

NRI1 og‘éﬂﬂépéﬁ%@rg%ﬂﬁﬁmﬁh Setdtalin s Jéh%ﬁ&ﬁljgtﬁgﬂaﬂf) CHPKREHRCUO 1131

oes not necessarily produce a therapeutic
receptor (Non-patent Documhent 1). NR-10 is also known as glm-r (Non-patent Document 2),

GPL (Non-patent Document 3), IL-31R A (Non-patent Document 4), and such. It has also been
reported that transgenic mice overexpressing 1L-31 spontaneously develop pruritic dermatitis
(Non-patent Document 4).

However, it cannot be asserted that forced cytokine expression in mice or a high
concentration of blood cytokine in pathological mice are actual causes of the disease. It is
totally unclear whether signal blockage by an antibody produces a therapeutic effect. For
example, transgenic mice in which I1.-18 is overexpressed in keratinocytes develop pruritic
dermatitis. In spontaneous atopic dermatitis model mice NC/Nga, the blood concentration of
I1.-18 increases with advancement of the pathological conditions. From these findings, the
overexpression of IL-18 was presumed to be a cause of the disease. Actually, however, the
administration of a neutralizing antibody exhibited no therapeutic effect (Non-patent Document
5).

Thus, the inhibition of cytokine function does not necessarily produce a therapeutic
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effect in diseases with elevated cytokine expression. It is thus difficult to

predict from the expression level of a cytokine what disease the inhibition

of the cytokine produces a therapeutlczeffect on. Therefore, it is important

to identify diseases on which the inhibition of signaling of a target

cytokine actually produces a therapeutic effect. 5 Prior art documents of

the present invention are described below: Patent Document 1:
effectW@B@ﬂ&é%W&lﬁ\hiavpmwyﬂdnﬁm@ﬁbﬂsim 311&58(331301&@@1&/&51 Ruthccons the
expre§¥f&9 m@[t@f% rB%Hé\f%ﬁEH%e I?ﬁ’éﬁ%ﬁﬂb]_tfb%l lgf{q} }Blt%ﬁgggcd therapeutlc

ermatltls JAll erg Clin Immunol. 2006 Feb;117

effect Q- ARHH BB SRPOTATHIR, Mk Fisraigher 5@&#&1@&1&@@@ gignaling of
a targenoytokyte scaighialsrqdinlifesatierspantasiivates STAT-3 and STAT-5.J Biol

o L ey

receptor re at |tory actor receptor. J Biol
Patentdppgrmerd 148866075093 Non-patent Document 4: Interleukin 31, a

N on~payéﬁklnec|afﬂemcnd}b33 mstlmtﬁﬁaTe@aUﬁh I&dﬁﬁ@@uﬁ@ﬂgmﬁewﬂlgfat@@om{re skin
04 No D ent nistr t|
homm nt mter aﬁe% 2& at89‘F alls 0|{;1 1Bi ei&%%r%e% e?mga ItIs in

Feb; 1 bichid Heratitis-model mice NC/Nga., British Journal of Dermatology
Non-phéfit 3%4EmefI08 2ablerippeiaoldtiad my@gﬂ@ﬂlﬁ%s@ﬁk@%a &%ﬁ&y&q, signals

by.the Invention] T entl i a hie
pmhf%rl%%um%cgce{s étes cri d§a ove @?I\E% Jge/c?lv&eﬁo e pireés%%\{tv% 8rﬁ%on IS
Non-pggwioviemagehds (@l earnglonpesinemsagppeuritise © [k bis ol Bokdnga
inhibliblﬁy Aol T&emﬁﬁe@ﬁéﬁy%mgoé@m%mdedicated tstudies to

e the objective descri above. The present inven vered
Non- A HIGHeUB s hEU SISO SR o dees
dermagigisfin as%éﬂabbnnmmlpﬁe%@e?é@énts for prurltus thereby completing

Non-ph€nPresenidny 9“)19&&19&%%19@%%ﬁtﬂﬁk\éﬁ%%ﬂﬁﬁ%ﬁﬁﬂ@d%ﬁﬂﬁéqmbn
treating %? (h?reventlng rusitys. More s %Alcally resent |nvent|on
e

develgmngid ABHAVERIGRI R Oty Rk oumal of
Dermgompyidd9 aiPNRI@Mtagonist as an active ingredient; [2] the preventive
or therapeutic agent of [1], wherein the NR10 antagonist is an antibody
havm 5a neutrallzmg activity against NR 10; [3] the preventive or
£ pet [2], wherein the antibody is a monoclonal antibody; 3
[?roblems to be Solved by the Invention]

The present invention was achieved in view of the circumstances described above. An

objective of the present invention is to provide agents for treating or preventing pruritus.

[Means for Solving the Problems]

The present inventors conducted dedicated studies to achieve the objective described
above. The present inventors discovered that NR10 antagonists such as neutralizing antibodies
against NR10 are useful as therapeutic or preventive agents for pruritus, thereby completing the
present invention.

The present invention relates to agents for treating or preventing pruritus. More
specifically, the present invention provides:

[1] a preventive or therapeutic agent for pruritus, which comprises an NR10 antagonist as an
active ingredient;

[2] the preventive or therapeutic agent of [1], wherein the NR10 antagonist is an antibody having
a neutralizing activity against NR10;

[3] the preventive or therapeutic agent of [2], wherein the antibody is a monoclonal antibody;
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[4] the preventive or therapeutic agent of [3], wherein the antibody is a
monoclonal antibody having a neutragzing activity against human NR1 0;
[5] the preventive or therapeutic agent of any one of [2] to [4], wherein the
antibody is a recombinant antibody; and 5 [6] the preventive or
therapeutic agent of any one of [2] to [5], wherein the antibody is a
chimeric, humanized, or human antibody. Brief Description of the
[4] thepravigngseriy thetepsgrapieshohlifly Wemssébeamdiioghis 3 mipmhedenhl antibody
havingSEiRiGHHNEAE haviaty Meak: Earhstadar error. Fig. 2 is a graph showing
5Tth the assessmeFRt of mitte anti erFl]-induced iﬁ@tch@ﬂé%ﬁhaviotr. Me%rt] .
3] the Loy Ry & Yo B e8S %ES?%B ANoWinG el i R
recombypightotibodpsini DSS colitis model mice. 15 Fig. 4 is a graph showing
[6] thel BRUBAG FOMF $Rph R0 qgédpo%§%etﬂ§{2ﬁ1@<(5§§afﬂwﬁ tRiSYlibody is a
. Ghloride-induced acute contact dermatitis model. Fig. 5 is a graph showing
Chlmeﬂ‘fe?ﬁm%@guﬁf)%ﬂﬁ’éf#@ Yof anti-NR10 antibody HOLO assessed
using the number of scratchings as an indicator. 20 Mode for Carrying Out

Brief ﬁé@&@gg@ﬁig@ﬂh@b&&g@g)rotein that forms a heterodimer with oncostatin

M recepior (OSMR) and functions as an |L-31 receptor. NRIOQ is also _
knbiBinlas BIRReP PRSI e B A Yers TR L aLoplayduess sypistype Repqvior.  Mean
+ stan@if8,e48850-9, 2003), IL-31RA (Nat Inununol 5, 752-60, 2004), and such.
Thy .b'%@ﬁﬁéﬂ%ﬁ%ﬁmﬂ@x%ﬁmaﬁBﬂﬂﬁ%é%ﬁi%ﬁlﬁiﬁécﬁé'L%%%%ﬁ@havior.
names. 25 NRTI 0 in the present invention includes those derived from
Mean # a8 GRRERE and other mammals. Preferred NR10 includes, without
paFtigLdais limitagloshdvise tHe tivedcorpeufipansnabedmiceighheiiengee in DSS colitis
Lil!:t' le known splicing variants of human-derived NRIO (WO
/075314). Of the above-described splicing variants, NR10.1 consists of
665 arliforcrid AR Bt terisme (P aHE eﬁfgw%%#awmwi@. thigkgiess in the
picryl sBlulilg:reckptar dikgcpiaiein donsisiibgnadd®2 30 amino acids without the
tr mbrane.dgmain. Meanwhile, known NRI Q- splicing varignts that
o 3 E i e B RS R G R ey oo
assess¢d-BIiRAE. DRebRLM apraeRIDite8 Birdisatftinvention is not particularly
limited, as long as it forms a heterodimer with oncostatin M receptor
Mode R ancbflLlltn‘];ltfi3 ns as an IL-31 receptor. Preferred NRIO includes
: ILRAv4 (Nat Immunol 5, 752-60, 2004)) and
ILSRRAE2 MRG0, 3T @rmsa Raewdsnasisishor Bestaini i meipsopWeBMR) and
functiGY 8¢ a3 14 - NakiamuNohNR i1hR-HQs X088 dnands -3 LRAYBERASIStE Of 87 -6, 2002),

oL (P ALIS b 56655 O N ANt Tt 1S 97400 b04), and such.

Thus, NR10 in the present invention alse includes proteins called by these names.

model

NR10 in the present invention includes those derived from humans, mice, and other
mammals. Preferred NR10 includes, without particular limitation, those derived from humans
and mice. There are multiple known splicing variants of human-derived NR10 (WO
00/075314). Of the above-described splicing variants, NR10.1 consists of 662 amino acids and
contains a transmembrane domain. NR10.2 is a soluble receptor-like protein consisting of 252
amino acids without the transmembrane domain. Meanwhile, known NR10 splicing variants
that function as transmembrane receptor proteins include NR10.3 and IL-31RAv3. The human
NR10 of the present invention is not particularly limited, as long as it forms a heterodimer with
oncostatin M receptor (OSMR) and functions as an IL-31 receptor.  Preferred NR10 includes
NR10.3 (also referred to as ILRAv4 (Nat Immunol 5, 752-60, 2004)) and IL-31RAv3. NR 10.3
(IL-31RAv4) consists of 662 amino acids (WO 00/075314; Nat Immunol 5, 752-60, 2004) and
[.-31RAV3 consists of 732 amino acids (GenBank Accession No: NM _139017). The amino
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acid sequence of IL-31RAv4 is shown in SEQ ID NO: 6, and the amino
acid sequence of IL-31RAv3 is shown in SEQ ID NO: 7. Meanwhile,
mouse-derived NR10 includes protein‘é comprising the amino acid
sequence of SEQ ID NO: 5. In the present invention, the term NR10
antagonist refers to a substance that blocks 5 intracellular signaling
mediated by NRIO activation through binding to NR10 and thus causes
acid sdgemor stippreEsiov of thevbioto el HetNiy 6f 4#he thelleniflveabidlngjoetce of
1131 FeRPYIfY dNGUISS s 19 Rep.limitad do, JakiexADRle. REHMHRSAT MGG Boteins
suppressing the production of a bioactive substance (for example,
comprigRg g BRI MR QOKRD e such), activities of promoting or
supptessiag i amsectietipthofarhib@ctly ensappsisn cefegy oovilvantivitteshat blocks
intraceQRUAEHIRCHEING ABaRGIIiRm Sy ndYel aevlB R, AU ARG MNGRus causes
differentiation-inducing activities, transcriptional activiti€s, membrane i
loss ort§3ﬁg%ﬁ%ﬂ§ﬁg§15}ﬂ% a&&wﬁy&f %‘E@Hﬁﬂic%i@iﬂ%‘cm activity includes, but is
not linptedsph toy ntiongite phosiiee nf atidut agtivitiemposidatiahe peidelition of a bicactive
VAL fe ivities, : lyti ivities, . d [ iyitie .
eSS AR S5, AR A VAN oo
Or SUPPESSHITCR SRS IR SR BYaTHD banr Heenataharbiitisy gretBymducing
activitisowimio dhase:i skl coierdheagidn ot exrr) pliEfadasieampous d CaribRies,

transcr‘li:ot%%ct%%w&@esl,\,l%691 55 éet%:sftfsdg B {I iﬁ%g%%ﬁdl?lé’ha% \rr%iseeg%reﬂgcﬂyﬁc activities,
E;an 0 determine whether intracellular Signal transaducti a

phosph@latcadrrdiesnbeiveiiR cctixiismtsidstenrscd peiinn TRl Hisk inairmdaopetivities,

nucleobaft Retharey raeky daf axasmpigeaceardngriathecmetherdiesciifed in the
reference "Dillﬁln.SR, et at, Interleukin 31, a 20 cytokine produced by

ap()ptog%:sﬁ% %%nﬁgg g,l induces dermatitis in mice. Nat Immunol. 2004 Jul;

5(ThprsaicadiscutoBridakibiitheambeadetrrainsig hilingthedpbndirg to those
skilledtnthi Heandrsxtipaiationaars: Gongidarrcto e MRIL BN RERMNHS0 ERBressed on cell

antagonists of the present invention m e natutally-occurring or, artificial .
surfacg i e presencs O iEAn 16 Ml R e RS HARre LBKE MUk RARistion that
serves gisingsti 1N 28ivaian cornprouml thal tia detbeematiste vminedpeformed, for
examp'l‘@}‘éfc%‘_i‘cﬁﬂé?gfmtﬁ 'ﬁﬁﬁéﬁ&@%@%@%ﬁ@éi@mﬂ%@y& "?ré Interleukin 31, a

.empodiment o e antagonist o e present invention iNcluaes
Cytokig R R CFATS el EABreARABORIE G, g0 Jut
5(7):7 pafitulaGotimiraudhibasubibitihtboties Hnkirspevilical i drontioNR @ Hpand
stimulRiBEsredofsRigiRr s d e R g ey e 30 antibodies that bind to NRI O

includes antibodies having a neutralizing activity against NR10. Inthe _ .
prgﬁaﬂlwam?&ﬁn? e R A TRV E R RAAPRAY G ORGH A8 AhatiNige!
compd@hisfer&itmen awmdivodytsavitg aseddhiviy pfeseppirassitiona biolegisalpossible to use

novel BEMERRSE IR NRI He@%ﬁrﬁh%ﬂ%thﬁ%eﬂ{i&ﬁaé%ﬁ%%‘ﬁ&?vﬂ?‘ﬂ%%ﬁ?e methods

_heutralizing activity against NRI 0" may be polyclonal or monoclo
escribgditR%Es; however, in a preferred embodiment, the antibodies are
manoetobal ideandiibdiBR 10 antagonist of the present invention includes antibodies that

bind to NR10. Such antibodies that bind to NR10 are not particularly limited; however,
antibodies that specifically bind to NR10 are preferred. A preferred embodiment of the
antibodies that bind to NR10 includes antibodies having a neutralizing 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
monoclonal antibodies; however, in a preferred embodiment, the antibodies are monoclonal

antibodies.
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5 The antibodies of the present invention are not particularly limited as
long as they bind to NRIO, and include recombinant antibodies such as
chimeric antibodies, humanized antibodies, and human antibodies. The
chimeric antibodies contain, for example, the heavy and light chain
constant regions of a human antibody, and the heavy and light chain
variable regions of a 5 non-human mammal, such as mouse. The chimeric
antiboaisdedindd Brogtrssatbyvenown arhatiqustiFdrdxdimple] tdong as they bind
to NR?!L&%Q@?:@Q&%@&%&&&% : @Uoﬁ@@'%@?s@ﬁiﬁﬁgﬁét Q%ﬁ@otfd%@] humz}?]ized antibodies,
ridomas, inserting jt.into, an appropriate vector, and introducing the i
end b e ot B BN CAifiA: ! GBS AR E yieht chain
constapbrgigknT RN PEUTHEOMDNOCHOMNAYY ANTIRBOIDHES, RPubdhegionthef a
non—h&ﬁﬁﬂf?ﬁf.dﬁﬁkﬁﬂ“ 9£ﬁl\c|%ya§’ l‘%&ff > !E!—'E%‘h%%iﬂ%@bléﬁﬁﬁ)&i@?&%?g@#&@uced by known
ecifically, c s of the antibody variable regions (V regions) are
metho 8 SEATR i i RUAPOR ) BRI R P, D5 s an e posee o om
hybridDiNgsiesetding thie Yrepgionsrofancantibod infrodteiegtthee ebt@ine thto hosts (see,
for exdhS atellinked with NAS enrading e.cansiantregions e RIRRSEPORAL

esired human antibody. The resulting constructs are inserted into

d
ANTIONES S vRTBTs ARG IBHRR K REPNAPAALI -t BMiBety RS LTD, 1990).
SpeciftedipnsNays bé dinsentéisbiyte aiiressigorky Veeigim sompsigitg: M4 srom mRNA of
hybridSRERHNYNE G {eians afabu ”@Ha@’ﬂﬁ%@yeé%&gé}?eé\ﬁé VRIS t§d mtgcibody of

i expression vectors so that they are expressec e regtlation o )
interesg 2t Qb&UI drd BERG R RS S P emapre dénth Hiscerastand Tsepnstdrgeions) of a
desirediennextasigindiost Tl scsali be ctiansiaynadingtitdaes RIGSs I N Eetrss.

i imerj ihodies..Humanized. antibadies are also
A o TV SRS o

vectorgrggTaRIiFiRg the b misetienaify weternMindvampastizORs) BhaRNAs are inserted

into expRéiRasly velabiesd lemBeneR: Rutitaskslamdenkis e Al @M BEIER, dRpRE8sion
regulafsRREALA MIANAGD AN, Conerel JRREIG LecqBInaion EEALEIS can b
g %orytﬁe%r_ réﬁaraﬁoh‘%ré also Known. petfffca?ly, a BRA sequgh ot cetls can be
transforggid e th she §pres sien C et optABowsurpseasitp oy b diitenl inics.
frameyeikedeaignsi(ERs) afbuaTaRANMLADE B HUAthesIZR A EER, and they are

o arggigp?tr%gsgéimersfhgever 25 o%méc![eotides that .havi ﬁgni hod
PrEPAEVenapping the-ends Orboth CORS SRGFRE#HgEELY ?#g NPAGR FRERCDY
derivefidmpraacibNnasrioading suninaan metbedy SonSiaRsretadnninsenédody.
Gener#?@%ﬁ&@@ﬁéiﬁ&%%%&iﬁ&%%?%?_grﬁiligrﬁtlilﬁﬁ%&anl%r@géfg@r%gi%%eciﬁcaﬂy, a
antibody (see European Pate ation Publication No. ‘
DNA e AR A R A i U BRSBTS e ) brkgmerwork
regionsd Bslimiduvien GBifbedyasseiaibieizsd iy :GDR sfqminacfavenatd 30
oﬁgonaaggﬁaep@Qﬂg&tsoi{mﬁ@g@agﬁmgg ttﬁteltg?glc}gﬁ@?ﬁgg%ﬁm{%ns ¥he resulting
antibody varia ion may be substituted so that the CDRs of the

DNA e SRR AN TR PSP AR FOBREH Sl st o an
expresalynCanter Rsn{helerd 31185118869 Mathod thtcumihadyitgphHmapean Patent
Applicf’a%ﬁqiiisﬁo%{_%ﬁ'ﬁ%,‘ﬁ@x‘é@bJﬁ@fa%ﬁaim@%ﬁaﬁ‘&%éﬁ%{%ﬂméﬁhi?c%%ﬁ%ﬁlwﬁon No.

i en-blndlg\? actl\_/g% can be obtained by sensitizin man
WO 9 %gﬂ&ytgg grpe linked via CDRs are selected so that the CDRs form a favorable
antigen-binding site. If needed, amino acids in the framework regions of antibody variable
region may be substituted so that the CDRs of the reshaped human antibody form a proper
antigen-binding site (Sato, K. ef al., Cancer Res. (1993) 53, 851-856).

Methods for obtaining human antibodies are also known. For example, desired human
antibodies with antigen-binding activity can be obtained by sensitizing human lymphocytes with
antigens of interest or cells expressing antigens of interest in vitro; and fusing the sensitized

lymphocytes with human myeloma cells such as U266 (see Japanese Patent Application Kokoku
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35. antigens of interest or cells expressing antigens of interest in vitro; and
fusing the sensitized lymphocytes Wltlg human myeloma cells such as
U266 (see Japanese Patent Application Kokoku 6 Publication No. (JP-B)
HO01-59878 (examined, approved Japanese patent application published
for opposition)). Alternatively, the desired human antibody can also be

obtained bﬁ\:bgmmunlzm%% transgenic animal having an entire repertoire of
Publicaiigh Al aHioBVIHereS Witlssrpiositerprniyeh) apeacrnemericipal palieptublished

for oppdpRilieaiion Qublieatien, M@lﬁd&é&@@@ﬂ%ﬂﬂ@ﬁ SA/QRIL3, M@ned by
94/02692 WO. 94/255%?1 WO 96/34096, an f%lﬁ/ 3735){1b0d

R R A L D T B S SRS |508lesug‘y DARRRIGRS With 2
d"’s‘mmﬁ@ﬂéﬁ@ﬂnbﬁwwﬁ@@éllmwmlw@wnmlemm@mhwa%mm WO

92/039?%'mmﬁhd@6mmmtmf S ERAESE8d (5% aaﬁm@'d Chaain A P body

S on the suriace or a p e, usin e ay metnol

(S anhe sulace ol phsde,eind 2 Hiage o ﬁb aiaen antibody
phage bbwejestelinvayesl M@wmmmb&mdfmmmmﬁie@@ eRrpressed as
a smgl@%ﬂéiﬁ@tﬂ;@ﬂ&?Qﬁi!?%)teﬁtt@é'@utﬂé@%@E&?@ECﬁﬂng% detemangtyih®od, and

sof scFvs that bind fo the antigen are identifie
phages B e o L B Ao R %%%F%&fed phages, the
DNA seqnstrgstedediobttia tarmia regivbe didsiSa hntibtiiotstatbive itktbnamtigen can

be detdRRIRLANCEGAR BRIASIRLAMQABLA4 L WA QA2 LN 93406413,
WO 93/11236, WO 93/19172, WQ 95/01438, WO 95/15388, and such. 15

appropyigle SWSS&?}?dV%‘éT&ﬁ%ﬁ?}@%%W%? ?F@ﬁ‘?&ﬁﬁ?ﬁ%ﬁﬁﬁ@?&&f&ﬁ hﬁ%’ehman
antibodiesubStitcihi ome thebele ticenwald ditionn. an Bk tasestian bé mmi@tcﬁ%@%iﬂh@? WO

92/207@@'0‘@&51 $BR ARSI HEMENSH GdEo PPA/LY 59)%‘4@@'%@@%591%388 and such.
jon of an antibody whose neutrahzmg activity against NRIO has been’

frTBERVEM SERAFRAP I SRRV YO e HiabeedREIS pPepabe ihe substitution,
deietloamnhbt&mdaﬁ@/qu ameetmﬁﬁbédmmrh ghiiobaicidaitatie mgmrmﬁaequence of the

heavy ?npgr‘gggmé%vg%% are gubs%%ﬂ@éﬁg\dﬁ%%f (P%%% HFlnsert ng gﬁt NRI0 has
been C%?ﬁiﬁ%egc.dhésaw&%é@el}f%ﬂ%%&@%e| P eoh iR A SheDrenTon e @imiee acid

sequenmﬁﬁlﬁmlsﬂﬂfvjmmmlﬂmmwﬁﬁ@ﬂs tegtoprefein anfibs BXample, ath@ﬁﬁ?ahzmg activity
agamsﬁ@#q In tq‘lel(g{t()?l cg)r%rz?mrPUt%(r:]it fuen gltlﬁ] %e%qge\fatlecp L E?delae %?Vlymserted

ht cha|n variabl e region of the ant ody having a neutr%ﬂ?zmg ac |vt

in the egmﬂgfsmwm%ﬁﬁérﬁgvamﬂé@tﬁem (teEiels mame%@wa@@o@s for

mtrodtﬁﬂiglﬁﬁﬁﬁl@hﬁlﬁtb%ﬂ@%ﬁfs||gf§&)@@ﬂﬁ&ﬂﬁé iahlesg %ﬁiﬂ@@fd'ﬂ%%ﬁ@%ﬁﬁfﬁﬁu’caﬁs
o R S U FYI e

neutralngrgeac}wm@ﬂiéﬁ@ﬁﬂ@rhme@m@l@mmmmem&i@némtsdth@rammo acid
Sequen%@%'ﬂﬂ!ﬁ@(ﬁ@ﬂrmw@ 8BS CansityednbltR %@ﬂﬁfd}Mﬂi aSr{E\hﬂﬂallzzng activity

Oligon irected nesi Eg\l l}g‘l one

ageins O R TO PG A6 EA0 T oE 1000 e, K s, Y,
and Naltagawise!, Iéﬂ\ﬂﬁi&rémelﬂgad@ﬂmgfmdmlew%d@md ﬂ-LmJ(ilgﬁm fmélod for
site-dieRpad duplsxRNAapRrach o phgpnusiecfidardiracied my t@t

constr, t| n N clelc Acids R %1%% 3441 9456i Krgmer }01[ ? ritz HJ
Ohgontfg C&Wé]étg% agments cloned info M13 vectors. Methods
Enzymol. 100 468 500 Kramer W, Drutsa, V, Jansen, HW, Kramer, BB, 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 Natl
Acad Sci USA. 82, 488-492) or the like. Thus, the heavy or light chain variable regions of

antibodies that contain one or more amino acid mutations in the heavy or light chain variable
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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 Nafl 35 Acad Sci USA. 82, 488-492) or

the like. Thus, the heavy or light chain variable regions of antibodies that

contain one or more amino acid mutations in the heavy or light chain

variable 7 regions and have a neutralizing activity against NR10 are also
regioninehdded ére el o pdighity clrainsyafildleare gisnsref tieddregeriteavy or light
chain mﬁgymgyg&e@f@e%g%g%%gue is altered, the amino acid is

preferably mutated for a, different amino acid(s) that conserves the

propaThéd BRHNG ARG HAbCRdihEammplasibis siamblysiyisigd for a
differechamipocpéd(iystate:dmyerophhbiprapeitiesacfdad Aminb, dvidFsi R, db4iY, aBdamples of
. . r ili inQ: acids. B , . , D, T, , i
i QIR RS B 6y Bl TS o
hydropljlieaminp Ry & FrotiptedhtRnthdlsiteeiidd kgminaaeidscentieng aliphatic
side cladidg Goataining suiliPantaisingdsidenthiaing (G dodyViyrampioonasids s sic(lje chains
ini ylic acid- nide- ining side chains (D, N, E. and.
. T i e P AR
containitg s BRIk idromd AR s enainingside chains dWNEmind Didadpe acids
comainﬁme;aejmaddomng-(m@i,@@ees)imﬂaa@ﬂmﬁsgﬁb éﬁmﬂ@iﬁgidr?sﬂ&jéim@a%ns H,
ithi G re called conservative substitutions. It is already, . )
E B e e Tcmaapo s
substitjifiges BibiacAbraravn gt sellpdcormaaiive yibsiitetimmn abidssdpadnsoown that a
polypepieid elﬁiﬁt@aiﬁg(i?%oaﬁw&) éfﬁ%ﬂﬁi@ﬁﬂﬁﬁd@%@%ﬁﬂm%é%?ﬁg?%ﬁ%o acid
. .. retain the original biological activit rk, D..F. et rqc. Natl. Acad. .
resido g ) L SR . R O RIS AT e amino
acids qResctpin g anesud hisbuzivwkaniivity evlatk, StiéheedfLdBay Idatl ABad3Sci. USA;
(1984)%9328@6\,&)@5@&@%@&@1 Stri?niﬂ?l[%,N%Qie%@@&i%%%é%?é%%@?%%}soo; Wang, A.
X - tan Vv ino gcid identity of atlea Vo
e . e B TGP FLrch A6 95 SO AR Sei. USA
(1982)mi8redpheispably eth enste8 B2 ve tmronin@ @gpirkideabily af e detd099amere preferably
at leasmﬁﬁgﬁ;ﬁ% r?}é?@iﬁb%gﬁe‘é’ﬁ?@:& Qﬁﬁ‘l_\l(ﬁ&é @Q&?@ggﬁ%ﬁﬁ? "I/os, yet more
regions be e amino acid mutatiqns. Herein, se _ ) )
prefersfilf gL 2 tRe pePSERE T PR AL et e O B TR Srohaain variable
regiong frifiocidid seguentd withtoneavyieham seyizole idegioty & fiefehasnhe percentage
of resi¥AERRIEIRAIAD SIS MIRed AL R RRIEACES AR AUFRRA AR 9805 ¥ G: able
.. appropriately introduced, to maximize the sequence identity as necessary.
region Utk ﬁ%f\}g;‘l-’aélﬁ?ﬁ%rﬁgl%&?8%%@@?%W6éeﬂé‘f‘é’ﬁ?ﬁﬁéa 3iened and daps are
approprieltd:igdnﬂﬂsimbédoahex_'ﬂnﬁ&ém fﬂﬂqeéylpﬂideﬁlﬁmamhd@emendé& @dentity of amino
acid iYL AL ARG iRgianadiakIAYE A-abatiution, deletion,

addition, and/or.insertion of one or more amino acids in the amino acid

SeQHETRE GHh IR S D PHECBHERT TSR BT d b brlep i #ariable regions that
have anabitétiriog detitity, additishNRiDoecdnsbei abtained Homprugteita@its thahe amino
. idi i iti ' id composed of the . .
it S L TS0 U SR v
against NR10 can be obtained from nucleic acids that hybridize under stringent conditions to

nucleic acid composed of the nucleotide sequence encoding the amino acid sequence of the
heavy or light chain variable regions. Stringent hybridization conditions to isolate a nucleic
acid that hybridizes under stringent conditions to a nucleic acid that includes the nucleotide
sequence encoding the amino acid sequence of the heavy or light chain variable regions include,
for example, the conditions of 6M urea, 0.4% SDS, 0.5x SSC, and 37°C, or hybridization
conditions with stringencies equivalent thereto.  With more stringent conditions, for example,
the conditions of 6M urea, 0.4% SDS, 0.1x SSC, and 42°C, isolation of nucleic acids with a
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heavy or light chain variable regions. Stringent hybridization conditions to

isolate a nucleic acid that hybridizes under stringent conditions to a

nucleic acid that includes the nucleotide sequence encoding the amino

acid sequence of the heavy or light chain variable regions include, for

example, the conditions of 6M urea, 0.4% SDS, 0.5x SSC, and 37C, or

hybridization 35 conditions with stringencies equivalent thereto. With more
much kigingdnirconditicns péorgxatmple, THeseqmalitiensfahé Malues), 0:4%6cSDiGs can be

deternfink BPfhe S HLMeiolRlIRAfuCIRIGRCIdF I & 8) M RIgN. vence

omology.can be expected. The sequences of the isolated nucleic acids

h L (
homolpg HeNgdiaiRHifl e BF ¢s KHs W SAAD G d e ehErcts BitBGs. 1FFRi By drfierably 70%
or highrrcteotiderderibén 66 vhoninibgy (@6 thedsglktetaticdehn TdS08R 40881 Q% thigher).
or-j ' i %.. 0r-hi r far.
o A R ARGE AR Bhposed of
the nuglertidic SSERROERSNRYBIAGH2° HIBP S6iA gett st @%h%}h@ﬁ@@t&émn variable
regionseaisedoikdheduslagfiissat|ve tinebocediag e dmiitas itk BROMIE zation
. i in;vasiahl [ an also.be isolate ing, . .
e P AR SO i i primers
synthegigrd baspslinedbe infensios sl sndeody manssecrrindiagdhe iporrid sequence
of the &g primgrsheynthesisrad-giasas on the information of nucleotide

se u&@ﬁgﬂﬁ}r\(e&%ig&ﬁ%&rﬁm% %cgesc%ﬂléence 10 of the.heavy,or li

) ht
0 Cqtence Or AITingG actd sequence ¢ ther
chain vanaole regions. Specitically, the dertity f one RuCleotde 1 oo 0 ano

can begleiermisedoisinis AlsaEEauBATH hrdndinead BitederfiedNaingcad. Sci.
USA (b%@'?g[iﬂygl’a 3%@?%@%&&@@%@@@ M&@W(B{%%Lwdﬁﬁff\&%?(@%loped based on
. - rogram n wer .
this al%[g\l/ﬁe’%gp@%%%séé "Gt 'i@?goﬁi?ti‘riﬂ%@?ﬁ%‘:g? 37 %; Mf%’. %ﬁ%ﬁ'ﬁ%ﬁ%‘md@
sequerzes 2ag3digy. 17 BhAdlY 2bhasedennité A5 Echaancescerortingti6oB EABTNE, as
score@%@%@ﬁﬁ%@ﬂ{hqgar?ﬁQW&ﬁ@ %ﬁid,f ?fa%i?&ﬁ%@u&aﬁfﬁ??ﬁﬁ:aﬂ@ sis of amino
. ana wordie = .onine r n r eters used ior analyslis
scid s Y ST R By B RS e BB Fest s wordlengii=
3. Defrathpreasectas-{@Gaidowpmlerigtused yhefautipather@tess TorelGhpped BLAST
Naﬁow&@@s&@@e@%ﬁﬁﬂa&ﬁ%ﬁﬁ gP él%ff?éﬂn%?&'g%ﬂf&} B ERICsych Tool
(BLABBsiktipoltaiwigimehn Sdagciv)Tool (BLAST),
httRAMMYBED M%ﬁ%a%@oﬂﬁ%rpﬂgﬁun%ﬁmmge@é RWNE REETRA weight

.. invention may be Jow-molecular-weight antibodies. Th o .
aﬂﬁbﬁﬂsw.-mﬁés&&:walawi%ﬂﬁ%}é%me&r%%mﬁ BRSSO FtioRdoatiscagibody
fragmdrag addtss lsmkingostions pbatkuhsl@ﬁgtmh@e(mﬁmdm(@me@éﬂg@),mbe not
particdfi) AAAAIE0h:AR BRNELAMGITIE 33 106 AR IR IRIEIN The

anNR10-neutralizing activity. The low-molecular-weight antibodies of the
low-mg eellAt- ekt BRURRAIFSIP AP RN A FSH ORISRy aRe T agbinkiamigel. as long as
they cpoifinn pbstibolefartitledieshddiesloviFhediscuiastvelghtantiiagiebodies preferably
iR ERANIY, ”&?ﬁb@lé‘ ¥ Cg\%‘é?'i' RieABALQUEIL QIGRT AN par
con alvariat%?églreg&lgln Vi Pga%\i{c_ll}l 7 % C %\éﬁl regl nt(gﬁ Particularly
preferred low-molecular-weight antibodies contain both VH and VL. In addition, preferred
examples 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 low-molecular-weight antibodies of the present invention preferably have a smaller
molecular weight than whole antibodies. However, the low-molecular-weight antibodies may
form multimers, for example, dimers, trimers, or tetramers, and thus their molecular weights can

be greater than those of whole antibodies.



10

15

20

25

30

35

preferred low-molecular-weight antibodies contain both VH and VL. In
addition, preferred 30 examples of the low-molecular-weight antibodies of
the present invention include low-mol8cular-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
low-molecular-weight antibodies of the present invention preferably have a

smailexample cflide Wighbolbam whaleBNIROsRS S HPWRMSHesHIR invention includes
scFv aao{v&rgloelecugﬂli:welgtl%t ﬂftslbagg Iseusl aé/h %51' éf)ﬁ gﬁm%ﬁlgeﬁqgo?: %%rﬁ%eglg a heavy

Imers, trimers, or tetramers, an e g
chain Wg%&béfr t%ﬁﬁﬁ%ﬂbﬁ%@lb@ﬁﬁb@@l efgrlgblﬂzrr@tanﬁﬂéldﬁ the a linker or such (Huston,

J. S. elow-meleowiar A@@m@ntﬂbme§19t;§)egprs§¢915emﬂwmﬁlﬁmé@'ﬁmmology

orvi ARSI SEEL RIS B ST Chan pOUREE ORI

269-3 lrégﬂb%(WL])Tha artiekef be heeky(chaitomd Ji ght ehailn, Rroah | Nettidvea. be linked

&Gk b ik I n 09
et L A B e

arrang%ﬂig;garﬁ OB’p 269-315, (1994)). The order of the heavy chain
[VHAahdKighH¥dRain variable regions to be linked together is not particularly
{VLjiHHI&@ they may be arranged in any order. Examples of the
ngeme are listed below. [VH] linker, [VL] .10 [VL] linker. [VH] The
IMOAIRCRRIT FE RS RE W\ Bhaii Dariakl cagwendin it Ghain variable

regionuaawb&mtaegmbnﬁ@a@mtdaﬁeﬂmb&lﬁlﬂm addletioneadditioFuathdiaiore, the heavy
chain Uﬂ?ﬁ@@?ef Bﬁtgﬁ&rﬂgﬁ?cﬂ%%ﬁ%@r@éﬂn\{ ?x'i':%bggsBeﬁ &%pﬁ]&bﬁ)@ be added

variable reglon may also lack some pOI’tIOI’]S or

with offior BalRARUISS 18 MR SIRRSYHE antgentinding a?aﬁmgym@ﬁ linked together.
Alternttiyethathe tarmbmwmmynﬁgebeaﬂﬁbiamgmﬁmbecchlmerlzed or

h en " nd the va
re%?o%%z%g g@lﬁﬁ i ?/1 mc%ljgélr g%ﬁﬁ)ltrﬁi}(%@%gﬁéﬁersg%a cgn antlbody include
it DA b AU PR SRR ST s s Linkers

such a@lmmdmﬁmﬁem&a@m&m;@@p@@%@@o@@%é’ he preferred
linkers in I ny, ntlon are de linkers. ngths of t
peﬁ%g lin erg lzlr%e?&n%%nptglrtlgm fB ognadreiﬁgg cpel n thgiéﬁ%%%s of the

pepud@bta}@ﬁ.@n@%eﬁéa@%uén@w @éﬂéh@ﬁﬁgkéﬂ%élﬁh@ﬁéfs@ﬁﬁr%mﬁmﬂmly select the
1engthéei@iélﬁiﬁf§&ﬂ@é®xlt%s%mlﬂ@@&&iﬂeﬁéﬁf@ﬁ%@'ﬁr@ t@ 1@@ amiﬂ@ RS pFBRARADbLY 3 to

50 amidg refer gr‘é?g?el erzi yaS%CI% and artcf ular!}/ 1cu thf;%qjg)i}{laﬁlto 18 amino

acids (for exa minG acidsy. Amio a aC| sequen
acids (fiptiiaiikeld %ﬁ@mécifbiﬂexample 25 Ser; Gly-Ser;

Amino acid sequences of such peptide linkers include, for example:
Ser;
Gly-Ser;
Gly-Gly-Ser;
Ser-Gly-Gly;
Gly-Gly-Gly-Ser (SEQ ID NO: 8);
Ser-Gly-Gly-Gly (SEQ ID NO: 9);
Gly-Gly-Gly-Gly-Ser (SEQ ID NO: 10);
Ser-Gly-Gly-Gly-Gly (SEQ ID NO: 11);
Gly-Gly-Gly-Gly-Gly-Ser (SEQ ID NO: 12);
Ser-Gly-Gly-Gly-Gly-Gly (SEQ ID NO: 13);
Gly-Gly-Gly-Gly-Gly-Gly-Ser (SEQ 1D NO: 14);
Ser-Gly-Gly-Gly-Gly-Gly-Gly (SEQ ID NO: 153);
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Gly-Gly-Ser; Ser-Gly-Gly; Gly-Gly-Gly-Ser (SEQ ID NO: 8); 30
Ser-Gly-Gly-Gly (SEQ ID NO: 9); Gly-Gly-Gly-Gly-Ser (SEQ ID NO: 10);
Ser-Gly-Gly-Gly-Gly (SEQ ID NO: 11)1,OGIy-GIy-GIy-GIy-GIy-Ser (SEQ ID
NO: 12); Ser-Gly-Gly-Gly-Gly-Gly (SEQ ID NO: 13); 35
Gly-Gly-Gly-Gly-Gly-Gly-Ser (SEQ ID NO: 14);
Ser-Gly-Gly-Gly-Gly-Gly-Gly (SEQ ID NO: 15); 10 (Gly-Gly-Gly-Gly-Ser
(Gly-GBEQ yisheset (3R dRdNSetB)y: @i Gly-Gly (SEQ ID NO: 11))n, where
(Ser-GlySARL teERY PSR @Itnrasr-1Sypthetic chemical linkers (chemical
crosslinking a (;[(z!) include crosslinking agents 5 that are routinely used
Where%‘ér@%éﬁﬁgeﬁgpﬁr S38Fexample, N-hydroxy succinimide (NHS),
distyodhtivi dibsulse fané B SRy ris{b atfeslickinprigy) S uberate (BS)inking agents

Sl i Ot kin e e
et *Eﬁﬁ%i“%%?@%&%@@g?ﬁﬁ@%%%%ﬁ%%%?%ﬂ%ﬁﬁé&“ﬂ

disuccg{migﬁbsa diedio @%@Fﬁﬁﬁ@%@ﬁgﬁ%ﬁ Sg,ithiobis(sucmﬁimidyl
propiod?ﬁg):@@ﬁrﬁﬁjwh‘ﬂ(euéllsa’@cidiﬁum pespidmathy) (BEGRE )(sulfoldas §)ydd
bis(su%{:ﬂ&ﬁ(iﬁ%%{{?ﬁaﬂg@ﬁ(%?ﬂ'Bdg?%%tE})ﬂL&“&%@&}‘%&Q&%@@g@@&g} (sulfo-EGS),

[2-(sUlfosuccinimidoxycarbonyloxy)ethyl| sulfone (su

disuccirimidyd (gugsiadng TaglisvdiaracenrsmigrLianyate AaieaDPie antibodies of
bis[2-the¢iréseddinvabtian oxsideyiinibadie sBS @O©AIWakr more amino acid

- 1 1 ES} ' [ L n antibody of .. ..

e e ER

agentsfarg SRBBTEisHO @k ke above antibodies and a second peptide or
pratedniginelided incthe piasantimwninendehe fbs@eIriEingGan B8 more amino

acid rdi8R& r.%gv% é!gna g&%eg %OFII){Q ucllencgig(:elae snec%%irrl]c% ar %‘annztiir?t?tg d}g fot%:]%g r?gs?erg}tc invention.
invention an ypeptide

_ I'a' polynucl.eotide encoding a second peptide-or polypepi
Furthey, fusior presrsshisisrsd tdromgfagsi hejusmr oan e idhereagutidodies and a
secon&@pﬁu@cmifuﬁmsaimﬁaes@mﬁégﬁbmﬁm@&ﬁmﬁn tqﬁfﬂs@@@ ' lﬁﬁ%i Ban be
the art.are available far this purpose. The partner peptide or polypeptide t
R R e e
polynysépatis, ¢oresiagnprecPINGPidepp prlvpeei &, iBieareehimotopesthis into an
expres%@@ﬂv%%@g 448 fﬁﬁe@i#iﬁﬁ%ﬁfﬂ '%gr%fc@é% s @ﬁ'd'%ﬁs%%ﬂfé%ﬂ%own to
His, influenza hema ini \), human c-myc fragment, | - X
those R S YA TR R o A B Mo Rpeptide o b
fused b ree antictdn gl theysesinfiagendion may be a known peptide, for example, FLAG
(Hopp, T. P. er al., BioTechnology 6, 1204-1210 (1988)), 6x His consisting of six His (histidine)
residues, 10x His, influenza hemagglutinin (HA), human c-myc fragment, VSV-GP fragment,

p18HIV fragment, T7-tag, HSV-tag, E-tag, SV40 T antigen fragment, Ick tag, o-tubulin fragment,
B-tag, and Protein C fragment. Other partner polypeptides fo be fused with the antibodies of
the present invention include, for example, GST (glutathione-S-transferase), HA (influenza
hemagglutinin), immunoglobulin constant region, $-galactosidase, and MBP (maltose-binding
protein). A polynucleotide encoding one of these commercially available peptides or
polypeptides can be fused with a polynucleotide encoding an antibody of the present invention.
The 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
antibodies. Methods for modifying antibodies have been established in this field (for example,
US 5057313 and US 5156840). The “antibodies™ of the present invention also include such
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25 B-tag, and Protein C fragment. Other partner polypeptides to be fused
with the antibodies of the present invention include, for example, GST
(glutathione-S-transferase), HA (influe]rjfza hemagglutinin),
immunoglobulin constant region, (3-galactosidase, and MBP
(maltose-binding protein). A polynucleotide encoding one of these
commercially available peptides or polypeptides can be fused with a
conjugsitdrimibediss. encoding an antibody of the present invention. 30 The

I:U&I'H;]Bcﬂﬁme, B@Q@f&%ﬁt.b %d_ Efﬂfﬁﬂth@@ &ytﬁe«as%sﬁiﬁtq é%ﬁ%’tgg@gﬁ%ﬁ%ﬁm

. urt ore, the antibadies e presentinventon may beg C

e R R (g B v D CEATES HGRR an 1. T the
presenpatyetitifiendogivooll (REG) dalurgivic ofeid]nadiddstivesutistaiies, 120 (LPAKP to

LENIAYH eRCaRti sy BeanceselLiinganent Srl 8ianegss §iEwmes, &nge“ﬂ%@”aﬁnno acid
Such ce%lgég%e%aml odies can pe obtained by chemically moditying the
t

numberiig is B FAUCRiG GG TR B aigRALESRIIBEdies have been
estaslishiéobiichis Halpfore xaveptin WEE0873 13 antht & R1&6840)e, Thelecular
. 4 "anti iag" ' i ' e a| ted. ;.
AR S RSO OO A B o
cell 0@%85?8&%%%@%@8%ﬂ@&%ﬁm@@@mﬁﬁé@ﬁﬁ&ﬁﬁm@ helptatiomlowever, a
resultingibtbtliety thahcbeigriz e prasént interition prekeptdneniicnfigemainglan NR10
rs iQn ' [ ifi t0.120 (LPAKP to 5. .
a8 SR LA S5 SIS AR i oo
cells, {RmeraR dmfiod cacinnbETRY ds bistd eh thiba dbisaméeumef ey igiaal
antiboé'}gmlimep)ﬁdeseﬁhﬁlwtib@ﬁﬂh&@ﬁlﬁhﬁi@i%ﬁ@lﬁdﬁﬂﬁﬁi@&ﬁ@@&’e@%ﬁ@Iﬂﬂe@ﬂﬂf}p
' lecul [ isoglectric point, pres sence qf .
i P e T
examplgeby s dallorinensormbatcmitiRen morraenpeantbisiesiatpsopied bY using as
an ant¥@sUNRYesiiH ddyrscinchdest hdhe peeisentinye ﬂﬁﬁ&ﬁﬁdpﬁ\%ﬁ%sithﬂ?faﬁ or mouse
functi an 10_ antagonist. For example,.when.an antibo e
by kno%%é%%{t}ﬁ%vsén |§r§}§nea>f%%%seesd |%V6*F§k%?§8rﬁgj '€l 2 grvg%%%fgté\f%éﬁ’aée selected

from thedtris Altainedianie-Nsrddauanertpeahansibordios. of Specificila astvsbedyntigen or
cells cRPMROALHH SEEHIRAGRHBHE ArandbOdies RIRIASIHEGHP & PIESEMization according

invention. Monaclonal antibqdies, havi neutralizing activity, against NR
to Conﬁ%gﬁagé 0 au%%%??o‘?eiﬁ%‘) g&anﬁﬁ%&gg\@%ﬁ‘&%}ﬂ&%@ -CEhPRpIpPared by
fusing therrivarshinantscgids et reparparbytalsintsasian cantigetionit tel bfuaion

methoagmmrééﬁfﬁgmeﬁtf@r%%w&ﬁ%@immﬁéﬁ@wm@mﬁﬁw%%
knpwn methods, and th n.g?r#lbo es having a neutralizing actlv%

converon YR T R red HATATE BB BBEIAEA BRI D SHRBEoRArmals

such agmibadies. Bpbitifichtyp.arediens gntigedookaysllsexpressing theé desiredhe

antigeRBLOBE B HIR 3 A BERANIZINGRAY J@édﬁ%ﬁb@&%% £EAGARdR0ds, for
entlaﬁgmmu |zat|}on,met ods. Anti-NR10 monoclonal antibodies

exampl, DY FRS A0S A5 ORI TS BRSSPI NS R4 Wi known parental
celiybrsitogpesmen rbﬁqnapmu,fﬁai@namaiﬂmqsoﬂﬁdgsnrmmﬁh@ﬁf fdilstein ef al.
(Kohiéi‘,‘@%@N@h&@ﬁﬁ@}’h@éﬁﬁﬂgﬂw&ﬂ@wgﬂ%.a§)ﬁ®f or such. When the

immunogenicity of an antigen is low, immunization may be performed after linking the antigen

with a macromolecule having immunogenicity, such as albumin,

Embodiments of the antibodies of the present invention that have a neutralizing activity
against NR10 include monoclonal antibodies that have a neutralizing activity against human
NR10. Antigens 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
have a neutralizing activity against human NR10. For example, 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
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conventional screening methods. Animals to be immunized include, for

example, mammals such as mice, ra{% rabbits, sheep, monkeys, goats,

donkeys, cows, horses, and pigs. The 25 antigen can be prepared using

the known NR10 gene sequence according to known methods, for

example, by methods using baculovirus (for example, WO 98/46777).

Hybridomas can be prepared, for example, according to the method of
enable/prapamasieg of othedios theh Bave stany relizingtreiins I nEging| hpnosuNR3 0.
Altern@ti48)yonsdanh¥\iaeit e disAU esde! i AthABHBBL BdPWprotein in which

.~ _Jimmunization may be performed after linkin tigen 30 with
et O e e e P A e Bl el =
Immunpgeantidbean of fHé -presmstahperitond iamhanezendenpedparigoaiifgdies that have
an actid@RIBSLMNRHQ tmw%a@g%mmmA ; mi@%@%ﬁ&hh%ﬁieﬁ.utfa:izin?
acluvity against huma N . ANtige us O prepar NOCIQNa
A e e L oy B R SR sased. for
exampharie wlaatyingtbd, ciistbn§ supntesyien disl g prepandtibe Ibf Ahdspdiderthet]] line as

descriSt havie-RBayialiing Aty against human NRI O. For example, it is
knﬁl\gn that there area num@]er of variants of h m,an(i\lRlO and any .
va

R oe BT R SABAISE RE-PiPd bY &b Aminization. DNA
immurgirefardtormutthedibodies izt N ectralizingdstivityagdinsthurmanding an
antige okbin éi&?ﬁ%%éésé&“%%ﬁﬁm% ceRditian AR ?@E&ﬁﬂg%ﬂ%% : animal, and

] 10 or a protein in which artificial mutations have been introduced into
the impunngen 1y RRFE S qrEHR MR Bh s rat R BROMRRSARulaton.  As
compahid 10 @isome iofprefestach mﬁmabgmqaiimpth@qﬁm@tmﬂnmﬁes lihﬁt:i_ﬁlmﬂi gens, the
DNA i AR AGHHEA 9 DIpeing: 09l AeHEalZINGNRAQ in the present invention.

. Furthermore, the neutralizing activity of antibody against NR 10 can be
- It enabyigs SvaHneSHRRAHIRBIF SEaBH R (i sarse st LSRRI RO wRA
- the irofitimoleiBdede pendesi oetklineifisddescribed in the Referential Examples.

M [ lanal aptibndi tained by DN
S R T Y 8 o
immunoestzating SraiEe s gAY ERMding an antigen protein can be

exjr esdaddn baianimabte baadlamitde ¢y M nisterdeateo ) EaRIDNA encoding

NRI0 ?é’éh&ﬁﬁié‘{@@&f noge %?m%% §eSed V%’J%E‘zi-gd‘.hePHQ%&KES%%E@I%AQI@&‘Q@XA A

Inununostimulation. As compared to common Immunization S

syntheized ppknpemaetiids suohasfirBieinhatigaHEneBNINAiseHedizdtien appropriate
expreseXpeaiediahe avanirgaDiesH thatalao teanablesAMMURASRIatiRRors that

while .retaining the structure of a membrane protein; an# - the.i 1no '
e b e e BN P 1S HGEAD Shtime e vector
can bepipimstatedizativnlivine 2adinbnepwairiomiimethedns diretexampte, DNA
immuraghibaniadrbewienda oRtainARRIsiopaLatHerY by RN AN PHRIZHNon vector
into cefllfs?’ﬁ Dg@eencodlgﬁﬁfo N§10 | ministered to gD %nmﬁl\r‘gg be . .

msZRE Fhe ORX EnBBHRY NG ToBkA e Cefls aher DNA immunization is o
preferred method to vield a monoclonal antibody.

Once the mammal is immunized as described above and the serum level of a desired
antibody is confirmed to be increased, immune cells are collected from the mammal and
subjected to cell fusion. Preferred immune cells are spleen cells in particular.

Mammalian myeloma cells are used for fusion with the above immune cells. Ttis
preferred that myeloma cells have appropriate selection 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
deficiency (hereinafter abbreviated as “HGPRT deficiency™) and thymidine kinase deficiency

(hereinafter abbreviated as “TK deficiency™). HGPRT- or TK-deficient cells exhibit
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synthesized by known methods such as PCR. The resulting DNA is

inserted into an appropriate expressi\(})g 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 25 immunization can be carried out by introducing gold
hypoxppthisraraberigripitihyrd iirp ressibRiDedeicimb ahbisy gtateag (HAT sensitivity”).
In HABegsteioysing VR 10-CKREasHIng celiscafies QNAHESIRINRALIONITAS will die.

Howe \%refvev red.me oqﬁo ie(llgla rlrforegclonal antjé)od A Once the mal Ié?? |

Immunized & ‘c’féscrrll%%n aBove and fhe CEHIRT OV B Has et Al BscRf vage

pathwiy ediitirears edlivrd deeticimanome cenlsrarbAdoldettd fronditiee. mammal
andGPrephieqiRAgcR Uei e RrBia R AMMNE £oYSiaIR SRIAEM LRS- Wioguanine

articular. Mammaljan myeloma, cells are used for fysion with the above
s DS YETUHCA ot AyibAees T HaE AR ghte (Ve normal
cells agelaltid dyn sokiorofprretiveeitio: st o seledtionnalogkartrefBitadls lacking these
enzymRESROVREHRah 31O WS LA HARSMAL BN SUNAVA MR IEH PR HSHIR U rimidine

condjtions. Known selection markers include hypoxanthine-guanine
snalogg o s U ARG AT S8 e B R D o EE

2-deoxy4GaRimiefithoyty et tmmidinekioggeldeficitrakdherdinatiatance gene.
VarioRHNEMALEAS stioRficengy G BRTn 8 H K-deficient cells exhibit 13

hyg?o_ranthine-amlnopterln-thymidine sensitivity (hereinafter abbreviated
a

InFpsLom BRIVIEPS IhpEner elicRson yRlsamR b oo esaivalislliyscarried out
accordieg toksywthesideGNBraxditipls, il dighdddyael]avhed Hlidadinviflohler. G. and

MilstelEalERHISa NS CAR CoTY ge;g(f) swnthesize DNA via the salvage

pathway of the normal cells and thus can grow even in HAT selection
medERTPSERSBRTe RittRIdR RIS E ANt EDE ETEERBlF LS d A ture
mediunointaieipg:@tbiogilaoticiBoazaonaning {bereinafiey fablbiepiatadtag agent includes,

N " oy di hile.normal arg.killed due to ..
o e e L T el et gty gent
such ag diaiayl suiatifmveamase benddsdiarmaraverisiansediinispeannot
indaf@mﬁeesﬂwmm@mr@l@gma&rb@th@écs@d@ﬁtmiﬁmsed&%liﬁﬁued ratio.
418 resistance-confers resistance 10 10 2-deoxystreptamine antibiotics
For o B e b ARG R 0 e
media igvha e deniselinsing forlude Aosiorratelapadia tel dusivitaidedesthe cell growth
of myéEBili:B&l Belicehs, ﬁungam?@mmalbsaﬁamnﬁ\ﬁs?%mﬁ{% I@@ﬁﬁﬁﬂrﬁﬂ&l}ltﬁf@ﬁ{éﬂ@used for
.. 1o kno thods, for example, the met Kohler an stein .
s o S B R S e e Bl PO e i seran
supplespadifiedilys Eenlfosibsenan 8K 8arried out, for example, in a common
CUlt@ R MaiR dhBt P EESameenefal RelhlUSIg RO RO G-a98REATRE] in the

fusign-prom agent incjud (éor xample, polyethy| lycol (PEG)
ctor SERORPIR HETILCHIS, 1 Do RSN Qe ).
(hybridenteside Iméieaield freionl dethelifiprovarpkioREffivighoyean molecular weight of
about 1,000-6,000 can be added to the cells typically at a concentration of 30% to 60% (w/v).

2

Then, successive addition of the appropriate culture medium listed above and removal of
supernatant by centrifugation are repeated to eliminate the cell fusion agent and such, which are
unfavorable to the growth of hybridomas.

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, HGPRI- or
TK-deficient cells can be screened by culturing them in a HAT medium (2 medium containing
hypoxanthine, amihopterin, 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
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The immune cells and myeloma cells may be used at an arbitrarily

determined ratio. 20 For example, th]e4ratio of immune cells to myeloma

cells is preferably from Ito 10. Culture ‘'media 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
HAT medigia mayrarss! salsuspleinetheebaihise lumeduppls srepimgeH e fatsiicient
period @@Fﬁ?@rmudlil%m %@Péﬁ@@iemel _ iﬂrliﬁﬁir@dﬂwl a@g@m(ﬁmgﬁﬁmm tca dig.h

. oma ce e mixed.well in the cultyre um, and then mixed wi
Speci T TTah H MATA T A0 SR e B Ghe sy iy severa
days tatseveea! fuiesbn métieod storcaiamiple sipgeagthnaedhrholéouks thasiptadote an
mtibo@b@pinle%@ﬁ@!;@ﬁﬂé&a%@9&%&&&5&&%@!&%@%&&%%@@&
[

30% to 6Q% (w/v). Then, suc jve addition of the appropriate culture | .
Ao AR RO LR VR] b 0 S B b eI et in WO
03/104f3eated to eliminate the cell fusion agent and such, which are

Unfaerahle: R GiR s af By bridomady Tredesuiling hAviHenas £aed8u by

screened using a Selection medium aeccqrding to the selection marker | |
known, R CRURR DB BTG SRR RS EERISE. SF EXATfo a0 antigen is

bound Wwosuﬂ@déﬁaiisnn@éﬂsizmimmeemgdcb)anﬁIuwmrg_dlhrie&ﬂ}im‘aaﬁhh% 06-well
microtﬁé‘?%‘f@sgm%ﬂ%&&@%ﬁ&@cﬁm%ﬁﬂy@ﬁ%ﬁ%ﬁd Next, the carrier

thymidine). Specifically, when HAT-sensitive myeloma cells are used in
el

1s washed apd than cepded BER I HERRETRRASTOPREQNCENY TXiPREYsisthlely When the
culturegropeminaite ddta A dnnedbody dhetesdbicuitetere sinddersbitaingHAiigen, the

secondﬂgm& B{HH&L{SQ}I&Q EQ&M&%S Qﬁﬂ'@&hg'f ti%éﬁfl_{ﬁg\/ s@gcﬁglé?ﬁ%ﬁ%tdy bound
thé desire h%}léildomas (non-fused cells) to die. Specifically, in geheral,

to the ¢aErigeisdaienindriasieiasaing w&%@%é’e@m%a|§aﬂﬁ&%r?é1fc%qr§%8}8§é%%bod? of

interestayBl yoridoanaipaaiiing helasisedeninginnd aibile Chondhgeab hybrgdgeasan be

clonedtggh%’ %ﬁ%é&%ﬁ@ﬁl ?19&%0 férx:'ts%rc S.t %Qt%% ':':eg% %&R )ésf%%rfgf@ﬁ%gmization but
0 y g ai 0

rdinary limit ution methods. Alternatively, anti les that recognize

also anN¥R P qanteie propansialbyame Yalsi dheerie e inr¢irrtd g asgd #s3n antigen for
this pugsseeniRgrand:aislele elaning ekprBiiN®Y 0f thicresieanhe dsiiablyf NR10, or

. carried out by kn screening methoeds based on antigen-antipod
o ol F e R o R TR0 B e bo e
as the pigenof polystyrene or such and commercially available 96-well

migr atiter MlatemAatb e seabiadnaitiadiTe Cpbeei sy peBIatamk o through

; hybridoma. Next, the carrier is.washed and then reacted with .an ]
AR AU 2D 005 SR OORGI TR " el be oblained

by sensiligérahtuntcbrmathecateantibodyaotigrere stpeciévad Yolire, Senwitidimgphocytes are
sensitidEHiggh RN RETRRGIRIN AWiRadY Pinds de e Gapiarviadhie ABlRRMsed with an

Finally, the seconda antlbody bound 15 to the carrier is detected.to ., ...
SPPrORIAE AR AHGHr 11 S PG Gu SUTRACANT FSR BN O GRYBAgP g ebiliy o
divideipcomesteritdyiaddre asqoresiticidgsiod esitoer dseibbippeszssdhiewf Agppdicrgicn Kokoku
PubliclHRRNIIEIPOBNIPE 59878 (examined, approved Japanese patent application published for
opposition)). Antibodies obtained by this method are human antibodies having an activity of
binding to the NR10 protein.

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 NR10-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 constructed based
on the sequence of the NR10-recognizing antibody, inserted into an expression vector, and then

expressed in appropriate host cells (see for example, Co, M. 8. er al., J. Immunol. (1994) 152,
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cloned by the limiting 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 NR 10, the extracellular domain of NR10,
or 20 an oligopeptide composed of a partial amino acid sequence
constituting the domain may be used as the antigen. In addition to the

2968-2806y/Beiiesdribeaditantiiziot dlepdaig Hy/bravmets th8byh7 Sathitndizeitidckthun,
A. end H@RQIUNSH SR BAdHE a1 ﬁiajgeﬂs; agindies ph e s ManRISE 8 mol.
| nsitizin an cytes wit . IT1C ,
R S M s SR el A
and Watkggn BthW.s &rmsiel S iaeipridciABRlare lisetBikh an appropriate fusion
Sarﬁaewed%&rsm%wmmkl)%fbﬂfgmﬁt%xréfw.@m@@ti@w@@l@]&ﬁeiLi%mpCR-script.
vige rmanen can use S (ne partner (see. nese
Alterngy Y O R 16 TR B LB S s g PRS0 [eari e
pGEMapmioVBEQhpamist haneniddpplitationvpeibliskisactoredppositiord)ypression vectors
are paﬂ?&??'%&%ﬁﬁ?ﬁﬁ?@?&lﬁ%@ &Qf&ﬁ@i ﬂl@@?ﬁiggéﬁésh)g:{ﬂ%gé%ent ri]nvention.
acuyity ) DINAING 10 the I rotein. e anupnadaies alne Yy the
For exia{fe AL AR HIOUTOREAH Be DradLEFDY FeoUe: It P ttsand
XL1-Bdud] eokinxpresaronFecexamplenbydsed te thosegaencecdfdimacteristics that allow

vector NRIPHGHRANIZ A% AN ihe dda Bnibody R BePIRAUGRABL SRASHC x pression in
_recombination techniques known to those skilled in the art. Specifi
E. coli i ) S

e BT MO AT A s s A S (1992) 6,

2422-2480ueneB pfcine R BotacagrizBgeant DOBE iddertbeinttidh) eXprassiorer or such.

I XPE:! ' i e ‘
Such VY 1‘%’?‘%%%%%3%%%@92 e S L QAT BITAD or pET

. . O’ X 4 H .
(in this ¢5itae ROT: 1s MRIRERRDER g e  Psyse7 d, 4ol Ae  psERiALIR aAdigag to the
vectorsSkaabal. abdethods Enzymol. (1989) 178, 497-515; Lamoyi, E., Methods

E 121,4652-663; ol Bl Al 9 nol.
%'ﬂ%ggé?%%a%%?%m; e e A e BB R o T soquence
for antyesiy jegretmpn, g s signal Ederach thide M Fhdlctoraciiviel véd s 169, 4379)

may b3 ZhepBlvasetipls sndapaRnioliptE. ABETpativEnWhEhaiRing &an be introduced
. sub e and.excise cDNA, the vectors inclu or example; pGEM-T,
o bR G R e & e S o 8 BT

EXprsidiigrne steroraferpareel s (esérn fonanodsripa/ daersibedies of the present
inventioromietidg theraniibadiepRbihe Reesaul foyentinmnicFeEXABRIEVINMIgH), pEF-BOS

aiming fqt ex [ 'E.?#iu s.J 15a,HB1Q1, and 10 .
el R R BT p S50 R o P B BBl tession
vectoreHaraetaristicshn aBafda-BActbrangyifisatiareaspncoiidsat fhibealB&L) and
pBacPAKIEY, S IRFRAGISEdairéoNe Eiatat R¥Riesa 08, IDVET Colid UK MRial

. chz romoter (Ward et C?#? Natu e éggé$¥34én§44-(§4%g SE J.t$19.9
VIS ST A0S DA el & B Promo e Tae 1P ScleAtE R1988y 9o, FeHovire
expresgion Madas)( forepeombtep S sgoh. ySutbxpecisicnineiiors (GEX®Bp!t, “Pichia
ExpresfOARNaGiR) 1 QRRXHNSS Sysies P (Qingemd a6 s AIRIES expression vectors (for
example, pPL608 and pKTHS0), for example.

When aiming for expression in animal cells such as CHO, COS, and NIH3T3 cells, the
vectors must have a promoter essential for expression in cells, for example, SV40 promoter
{(Mulligan ef al., Nature (1979) 277, 108), MMLV-LTR promoter, EF 1o promoter (Mizushima et
al., Nucleic Acids Res. (1990) 18, 5322), and CMV promoter, and more preferably they have a
gene for selecting transformed cells (for example, a drug resistance gene that allows evaluation
using an agent (neomycin, G418, or such). Vectors with such characteristics include pMAM,
pDR2, pBK-RSY, pBK-CMV, pOPRSYV, and pOP13, for example.
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15 (in this case, the host is preferably BL21 that expresses T7 RNA
polymerase) in addition to the vector tfesoribed above. The vectors may
contain signal sequences for antibody secretion. As a signal sequence for
antibody secretion, a pelB signal sequence (Lei, S. P. et al J. Bacteriol.
(1987) 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
chiordéivem|gutfopordngrmeibtbers: hsrusrdrplstalricagrliticrnt veetomdaene

mplifﬁaﬁieé{,iw@euﬁ%?{@ faRredusing Iﬂ? ﬁﬂél@f@%ﬁd@é&ﬁﬁ@fﬁ%@!ﬂ%@%ﬁ%&oduced

. Inciuae mammaljan esslio Cclors rexa e,.pc .

with 2 iR %3%%8%@@%&%8%@@@8%% g @E%ﬁ%ﬁ?ﬁm
Laboraony PBMB) S dutt celride dvatl ERgessivhickeatorse(fartextomnile dteiency, and

305 s ' XRIRSS! stemiidFRRRIBRE A ¥mg method can b
the vec&%%%ggﬁiggw&ﬁcﬁ FOTRY t B g method can be

erived expression, yectors (for exampl 1 and .
used fo5\fARSIehRTRA TRISHIVEL 2LP s %&2&’5}(@5%%%% on their
chrompidivie ainel tpﬂldﬁ)thdl)wi”étlzov&abldppféssibHucéirt@iél_(fin@éb’(fﬁ}nptéi,c.ation .origin.
Repﬁcg&ﬁ%@fgmz!%@ﬁk\//sﬁf&%%ggﬁmﬁﬁ%mm& boighia, S assiaR K IBPV), and

(Invitrogen), pN and : -Q01), and Bacillus subtilis expression
such YR Elap O RHBE G5B RP b R THED) TIOSKEF I d SR pyFaHon vectors may
furtheradarinGs étaceixpresasien isual mahdebglsock ds €hdEre® GA BHY deitd 3Th3midine

) ecton ) 7 ; Ch e col
e B A O IS RIS, s
dihydrefRlptgAereisss BYE) 8E1%-a promoter (Mizushima et al., Nucleic Acids

Ré&hd 30080 di& 58R2)peeehCiiémiomsint naddbymbeenprbiaiabbsdibydevee can be
. ene for.selecting.tr . ( r iSt :
i S0 R RSB B (U
homoggsetiis wWikh @&W@ﬁé@?&t&ﬁéﬁ@kﬁtﬁg@a&wﬁmbﬁ@ﬁ@@é@f@ﬁ@w used for
isolatif%iﬁr&?ﬂhﬁfﬁﬁ@odgi%ﬁ%é@ Eﬁﬁ'ﬁ:@,t_f@i’egﬂﬂ&ﬂﬁdﬂiﬁ nbit H_dﬂiﬁ@.r(lj, e example, the

. owing method.can be or stable gene expression and.gene

R e e
chrompiagraplyyadtinten vdealiivng ey sdibi RSt cSlpleris SRR FUISREE seiraction,

distill&aioningriehegiieniild, SDmgdiaelakako RN AigsHréa8 Ghcatrofocusing,
dial carries % HFRé(lgen vxlllr&(lzh compensates for the deficiency, and 5 the
1a yS\?eE?SW%ag%ﬁﬁ dalrjlst]g methotrexate (MTX). Alternatively, the following

méthodiram#egiapbietoneiafeidon eeareptsREusivrhoDBeaRPItHo geplkange

| chromﬁiﬁ@ﬁ%ﬁiﬁ%ﬁyﬁ%gbwgﬁ%h% BihCROMASABE, Aed@nsiessadmiiciraphy, and

TR R DR
Laboratody Sochsedvizalen. Fal Udade TR, Mapitigkgared.cOpjdritpribetiathost ebitgatory Press,
1996) thergXRIgssian ¥erisHaw 40 Jutheksany-relartirn marketa sk 8auid

over SRESHEREC ERE L e g e L,
chromdibychplfigl ateludelpotase (dbdhiugenend 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.
The NR10-binding activity of the antibodies can be determined by methods known fo
those skilled 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 (radioimmunoassay), and fluorescent antibody method. For example,
when enzyme immunoassay is used, antibody-containing samples, such as purified antibodies
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
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The antibodies of the present invention obtained by the methods
described above can be isolated fronﬁnsude host cells or from outside the
cells (the medium, or such), and purified to 15 homogeneity. The
antibodies can be isolated 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
plates gedaptineptadd compinashsuumrerzhroatesirashyuditeationitithéirhrbesphate, is
added Sﬁlﬁﬁﬁeoéﬁs&%tfﬁt@t@fﬁ@dst')&!ﬁ%ﬂs' ia8, &%Nﬁ@d%@lﬁf {bﬁlalmgﬁéﬁvity.
unoprecipitation crylamide.gel electro S, .
RO G PR L ERATDRES, AR S [P be determined, for
BXMMbmmmnmm&mmmmWammﬁgmmth inhibition
effect 8?2%@!?9—% IC@éﬁéﬁé&@H{ aphyidavdropiehig chromatography, gel filtration,

ase chromatography,.and adsorption chromatograph
S R AR BT A eV AT ECR TAARS R 10 i the

presenCmumthauméje EstDampet Rnkiter shakeetrsiutC ek SprimgpHaiber  The present
mvent!:ﬂbﬁl%tiﬂﬂtgféﬁ%?m%%d]i&g@v%mﬁmﬁﬁt@ cihpds ﬂ%ﬁ%'ﬁ% 0 to pruritus

above_can be conducted using liquid chromatography, for example,

model Wﬁﬁﬁ%ﬁ@%@%ﬂ?& AR R BEPICS M MATKRTOREXRBGHAS IR Tect

FurtheimotirdenprotetibAdgdiiihd b s@ndomicte mdGilsolarpaste alumms aidicgpnaieinffect
agmnsﬁp%ﬂﬁkﬂgﬁs%s%%ﬁ‘ﬂl%ﬁwﬁﬁﬁ EOROS, and Sepharose FF (GE

Amersham Biosciences). The present invention includes antibodies that

are- W&{Sﬁ%ﬁﬁ%@%ﬁ@%ﬁ%ﬂ&éﬁ@ﬁ%@%@%@%é&ﬁﬁi@{%Quh@d
therapestivigffefitbe pniinadie Daahcatigethiming dvay metiﬂedi shsnwhdacthosentact

demaﬁﬁél%&fgﬁﬁ?%e Mgg]%ﬁef %BHEE%&TQJH} oL da%n&g@% %ﬁ{ &ﬁlgg 84 no

anti include, for example, ELISA (enzym munosor ent
therapﬁ‘é%‘é;‘?ﬁé%&@ﬁﬁ&/%ﬁﬁﬁﬁ@ﬁ%é@%ﬁw Iy (rad|0|mmunoassay) and

qumals@gmsaﬂﬂlbmmmgtﬂmhmemﬁmiﬁmme@ @m&h@mﬁmﬁaﬁswamem of
diseasty usgd i t{@r?}(sj)(hc ntalnln 1$ b}%gr%h I%S Ry H{IS%gSant bgc%%sdab w such as

culture Bernatan SO a Y- roducm Cé| S, are agéeg
afopw&ﬁﬁ@]@ﬁi@o@axéwpra@‘ebemﬁ@ébon FyeApR e theseneutinien Bi¢eamsimnagents of the
presen$igieas alkaline.phesphaiaseriaaddeld and the, kic pltRy ﬁ@tﬂ?@@ﬁ}i@femmg
dzseas@sfter WaShlp?%h {l'%) JrAs, Isiyrbt%ltsratel“ﬁc (%‘ Gpds Itrorp hg\l}l n}?\peog en% tJ ale present
d an e apsor an e IS measure éjvélluae e antgen= Ind

mventm@g/ammﬁv@f} thowEmialzimgdeliliepoian mn@@a@t@@a}ﬁwmﬁor the

purpo@@f %ﬁﬁi@%iﬁ@d@ﬁﬁﬁgﬁj@m@? iy fhe faathosudeser iraskititieor preventing
erence Eg(aagﬁg gs in which the growth inhibition 5 effect on the

d1sea5ﬁ§ ?ﬁd&gﬁ‘é’ lfﬁ?ep f¥38erved. The NRIO antagonists or
anﬂmth@mtrga&déutthmmmnwy@ga: psnl R0 lgly Jreidethtand may be any

type 0 08 capReiissd ApIRERMEHIVRRNR RS ARGIIHIROIS S RN Sion include,

resent inventors ad |n| tered antl odles ha\un% a neutralizin

for xRS FOHRE NS0 0 DFOLE RASA AP e %ﬁ%ﬁﬂ&?ﬁ@@aﬂﬂ%
contaqh@tmhetamubghhaspbmduueljaalmdmuheﬂaqmaﬂnfeeﬁscxemcﬁéménﬁmm

obsmeﬁenaaﬁmgy HiRIA iiagenisnae ARIRNREHBSIR RAVE A AP Bulistits,

effect
urinemia, chronic renal failure, renal dialysis, lymphoma, leukemia, polycythemia rubra vera,

pregnancy, ingestion of drugs (barbiturate, salicylate, ete.), hyperthyroidism, diabetes mellitus,
and organ 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
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
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against pruritus as observed in the Examples. The present inventors
discovered that antagonistic antibodlel? against NRIO 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
may C@ré%mg&k@ﬁé%gfﬁéﬁmﬁélwéafﬁ@medhm@é@é@am sppipeheithariasde
Combl@jﬁﬁmﬁpﬂlemmjgnm@ﬂigeases described below, such as atopic
degmaili A vae . Mebali). Therelars, J1e dnerapenlc SLRIPHENNG  are used
age i the presen mveﬁ?on for praritus targgePprurl us ftse aﬁ%

is not ﬁ?@lﬁ%}@fbf hraddfgeof prevéatisy 2ongibbrnsey sadseyhaptevas mafeeeag@rumus is
prurituld %W%r@l@;m?fa%éﬁ%ﬁkﬁiﬁ\{ﬁ%mmtﬂ qhénQiey %ﬁuﬁé@@é@ ByIE-31 and

. | red to atlen J;r eed of treatment or prevention of pruritus for

prun Utsnm%%(gfe é%’ﬁﬁ’g‘ eventing pruritus, but not for the purpose of
treBhiny B P rategaimgs diskagessantisyrnpomsanat paepagsrasifosmulations

accordBIPEUSiRIRG Hf’eﬁﬁ%@s%e@?d?r@z'éﬁﬂf)]@‘@&?ﬁﬂg%ﬂ@tﬂﬁ%@ﬂkm%ce latest

o R e B S B S ey

acceptpidicetdtiorriier bitdginewmi Stiegrssanyicaliar ammpldaﬂmam Qﬂmaacsurfactants

(for exdBipIAtHSGlGReMRlBRUSxBHiBRR, Qﬁﬁ%‘iﬁt@ QEIBIS; ARRIRIIA), coloring
biliary .obstruction, prlmary biliar cwrhqu }ﬁ%} ) mfectl us hepatitis

agonts oK O AR BSRA rn A il et R Rhosphoric
acid, ciyriephidnapdevtkemiegapalycydae rhelatingagerds 3opregnakc)E Mgestospefiding
agentsdfgaﬂél{@ﬁ{gﬁgéﬁ&s bﬁﬁﬁgyéazﬁaﬁﬁgg&amm%mwf?%ﬁ%ﬁ?ﬁ&ﬁﬁd@é g%ﬁld corrigents.

and or%an cancers. The preventive or therapeutlc agents of the Bresen
Howeyetit %‘%ﬁﬁﬂﬁ}ye6'?:?5%&%%55&&%%?@%%%@% inflammatory discases
of the phovet descriibad MR Eehatitaghristiommoiinodyeb autnigra. netiichli lzangers specifically

includ 8GN &‘Bﬁ& NRAO-JiCIRAIRSE S %Q&Bﬂéecglﬂd%'s?el?«%%? & @{i}mciose

ein edlent means 3 contalnl Pﬁ antagonlst as at eas
calmmanea&aﬁ\’?@ SrigditEnby S see Hee R st dxdivmemrepsimefipotiulose,
po}wlaymmltsbtﬁﬁ&ﬁi@ﬁamat&mﬂwm&pyﬂelaQﬁMSgefam m@;ﬁeﬁi bhuanfinty acid
QF pr r n otheringr, dle romot \/
oS 0 RO S RO G B o

starch fapdVNRERRAE fbikapEDtiAEETBVEINE SRIEAIR @Wﬂﬂféwe@@}ﬁ%%mmalﬁre
polypejseidsprntinaric aslylnmitalbuid naaliie a@&@h@@aﬁd@mﬂm%ﬁﬁmmo acids

ho ever, ferred rurltus is 5 rurltus | Ivm 1 .
such ag invoIvin |ng ﬁ iafmncl’u gp) Bruntus caused'd prurltus wit %ﬁ?ms{ 8
preparégk@ﬁe@smwvglqnmh Mmqﬁlamw&@mgq@#éwm@dm@wm an

1sotonﬁﬂs@¥1§:ﬂﬁf%@1ﬂ§ﬁ@[@‘ WRLRBMACH N JGishnnsiale Mmaiiows seendOsdjuvants.
The a(ﬁéganﬁ se 5%%1&%0 (Sci“ Ié’}paarlirlnlaCButIC%Im[: @%dnlg(t)gg tD 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 80 and HCO-50) may be used concomitantly.

If necessary, NR10 antagonists may be encapsulated in microcapsules (microcapsules
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” &, Oslo Ed. (1980)). Moreover, methods for making
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
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edition, Mark Publishing Company, Easton, USA). Further, they may

contain pharmaceutically 10 accepta?l& carriers and/or additives if

necessary. For example, 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
No. 3, 55eRtS: (W@R%ﬁétGM)l%ﬂgﬁéﬁ@MOaé&ﬁ%iﬂ%@@#ﬁﬂlﬁ@ﬂég&fﬁﬁfﬂymﬂs (1983)
22, 54’b|5r§1%9, disingagrators, lubricants, fluidity promoters, and corrigents. 15

eyer, %uout limi tlon t]g_)rezr& se th%tgge?tt%for reventln or treatbng

reven 11t ent nV
aory eases gf({ e re% inventi ay con ain 0

admmrétﬁ% 6ﬁhﬁﬁgﬁﬂélwrrr@rr§n8tﬁwcwum }@‘;ﬁé@ﬁbbl |§d1am§wéekﬂgmemerally
SpecifiRahydieuscsiicigraciliniaciesel & ﬁ@h@@tﬁeﬂ&j %n@ﬁﬁ&'&%aﬁ&%@hdmzmstxaﬁon

carmelose calcium elose sodium OXYpro ellulose,
RS e e S e
subcutwyvmpytr@mwne szgvéﬂfaun onedidiadohaistfattyracid RO agigiircerpde given to sites

where Bﬁﬁ(ﬁiﬁi@iﬁ)\ﬂ@@&) hdragraaied &aﬁ@c{s%'ﬁﬁguﬁéﬂﬁf e sites by local infusion,
car ﬁlgethglcellulose com and inor anl It The agents ma

intram et YR Rt B me&}w ﬁ?@témga%ﬂya? ected
accordiseg tovilepatiint ge@tm@mﬁ&nﬁwmno@]w@hgleaa@hammmdbwumh he selected,
for ex:MYRNEBHHAMIACHASRYAGITPHRIOTING03AY MsineaYhen heiNR ex kg body

ant onist, |s§£)’ ggared a? an aqueous solution for injection; the N

weight;y ANERer QP RAPSS NS A SRR T ﬁmraawatwms the
dose oéﬂmnpﬂefephgmdiegimhsml s dektirose yatitthee asiigearft8.00he 1,000 mg/kg body
weight2ditHaREAMayIReidR G 8XaMPle. DsRCHRIRL:R; MRS 1&%‘&%@1 'to 50

nd sodium chloride. In addition, appropriate solublllzmg gents, for
mg/ke BodBREH RN SRABPIST. ethiTeTy SBola Rttt oresrhfqpRyeventing or
treatmg)mpylaa@ﬁﬂlyc@b&mnd1E‘@ﬁ$0namdm®imam&a@lﬁie§geﬂm;6m1ysorbate 80

ang GOS0k By R Hﬁsdgﬁ%qg@ i &%gxué’ig i%@%ﬁ%ﬁg%m ich comprise an

antagonists may be enca microcap rocapsules’ ma

%*W&%@Wﬁ%ﬂLﬂ'&%féh@@}atlﬁ@bﬂ}w@tlﬁ%@ﬁ@&ﬁ@t@hﬂ%ﬁ@ﬁﬂ&)ﬁmmd as
long asthdymacisuintancempariehisiohediold alddiug sy oI BYSIeMSHIPAgAnNHES3 1.

Prefen@:pftngq gﬁ%g%ﬂ r%%lJRéC ? )&.Ir%@e anntar]ﬂ @?md Hodh esd(for elxgm%le WG

nano-ca or exam F’ﬂln’&on S armaceutl

20060388 3l Gh2005(58 RSS@&D(:&%@)%O%}%%@ ) metrrasHimaigriios modification,
producsiesiaineiticelioasediiigsuatkanauRndihene fah beappied fanmMRides can be

nta er.et aII J. Bi med M 277,
perforfiEiE0IE %eéhs‘?ﬂ%ﬁbﬂmff NG e R T
EdrlEios mhdasumspiRcaitishivethy Nesess T i fEifinaistintoBspy irsein by
refereni®983) 22, 547-56; EP 133,988). The agents for preventing or treating
pruritus of the present invention can be administered either orally or

parenterally, but are preferably administered parenterally. 5 Specifically,
Exampj¢s agents are administered to patients by injection or percutaneous

admeiRistkalion. tH@J;%EéKtSﬂEJ@Hﬂ% 0N RYABRIR: RUGYRIOMIIRIESHARRs, but it is

not to ’tlaral,tg%rrps CL(Jil 161%| fe%qgereto

[Example 1]

Assessment of IL-31-induced scraiching 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
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
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subcutaneous injections, for systemic or local administration. The agents

maybe given to sites where inflammgHon 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
(n=8) W@ﬂtﬁ@a&t&éﬂnﬁgmémmlpéh«g%w eferatcinnesnativelpetbrabrhmpBye hours
after tmaamm@t@gmt%a@ﬁgm1%&tﬁogm@ﬂm&nﬂ%@é&sﬁm d&ﬁ@l@tm contammg
0.5 % 355;‘@ I%re"'e”t Car}fﬂ §§ déﬁ?@‘ within & cd5BNds Ofra Ovjicoé'n t 5%%ompletely

Yy wel minis ra IOI’] e pre
Suppreisé@dekzﬁm@l@fm@aﬁé@mmm@ﬁ@mw&@wm @ﬁanmﬂm@se NR10

neutralBAROAH t iﬁbﬁ%ﬁl\fﬁiﬁ %tD% g@?ﬁlﬁﬁfﬁfh@ﬁl@ tﬁﬁ @Iﬁg’eﬂt'ngfﬁfs %E%Qﬂl_%monstrates
ruri e present inven s not limited to these.ex es
it KT GH AT FPOURA P St SRS FoF BRI RN pruries,

comprise an IL-31 antagonist as an active ingredient. Such IL-31

Effect 850N 8204 RARIGHIBEY imites, %@ﬁ%@&&@y&%&&tﬁm&s
that |nh|b|t$he biological activity of IL-31 by binding to IL-3 1. 20 erred

ILEAYC ALY SHETARBIRS 67 65?5%19@"%@%&%?&.%%%g(&aﬁfa%%ﬂesm was
adminigPePE0610B88 888z (1 28REI88 D56, Guvwbii @12 KIT 1220 RON (PMNpafatictslj mice

(Char Eégtﬂ%&oﬂa%%qg%'%mg r&gﬂg%’cﬂ@' réfE@HPEhe@ﬂéH{‘Q 'éﬁr@é'ﬂﬂles a week for three
weeks %&#Iatlon and such of anti-|L-31 antibodies can be ﬁerforme

Wi AR OV HRR AHf5aN Faguend ¢ 08: 4T NFORD: arlitgbaierd v control
group fiidd@rs dbolmeanial ciitidd ithelr E3enbapadiftahtion) amm@mmmtafedi on the same

scheduﬂ?{&”‘? DY ERRRISERGR oA AIRPIES tﬁl-?éﬁﬁ‘?x%%‘éé e1BrRSeRhIn: gblﬁiy

9épecmcally described using Exam es but it 1s. not to be construed a

iRREnerTR Bl me Esest pled ke saniiant 65 A3 1 dticbd and 21 (n=8).
Fora mmhmrbewprmmmmmwmmmas@mww 5.5) was
1ntrave?igggi?'§%%%§%r%dlv% @Lqrpggm@d&%% BALB/c mice (Charles River

afories Japan e scratching behavior was 35 monitored and
aneK 23U PR GeesRehichavenartbe aumpRE e hiiontoking 4 wipgtmmgeasuring
time oCOYRGNG: SysiamAMishgl ChichieliapeanamneyiAsanaeA d&NeuroScience Inc.).
IL 2 showed a SL |f| nt mcrea the
The e R R b e

controbgififgi afr afemars! do s aadvens teatgrbeiedrlfnidpm@ePWiR)a vkhibpe
BMO09{RRD ket Rgoch e BAMBICOMRuaeISN Mt k)i fldaia-réduiRdusadmpared to

SC atchl behavior C tely suppressed by intravenous
the vehi %Frﬂgp |%n of éﬁwr%%)/l@lgpé) 95, an anti-mouse NR10 5 neutralizing

ar{fini@dwﬁh@?mmﬁﬂ@lea&mﬁrﬁh@tﬁéﬁbw&iﬂs)e(tﬁirgﬁ@ngmbeém lhas a suppressing
effect SMONSHAMLS.

[Example 2] Suppressing effect of HOLO against 11.-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
intravenously administering cynomolgus IL-31 to 4~ to 5-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 video camera for two
hours. The number of scratchings was counted while replaying the recorded video, assuming
three or more consecutive scratching actions as a scratching.  The result showed that HOLO

reduced the number of cynomolgus IL-31-induced scratchings in a dose-dependent manner (Fig.
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that the anti-NR10 neutralizing antibody has an effect of suppressing
IL-31-induced pruritus. Effect of antlﬂRIO neutralizing antibody in mite
antigen-induced dermatitis model Fivé g of Dermatophagoides
pteronyssinus (Dp) crude extract (Cosmo Bio LSL) was 10 administered
as a mite antigen intradermally to 9-week-old SPF female NC/Nga Tnd
Crlj mice (Charles River Laboratories Japan) on the ventral side of their
5). ThgreshiedemppdratosdbrifdierENRER R AR TEE den atirpprsssingreilect against
pruritudllergy Immunol 2004;133:55-63). In the solvent control group for Dp, 5 |
of normal saline (Otsuka Pharmaceutical Co.) was administered on the
same schedule (n=7). In this pathological model, the anti-mouse NR10

[RefergrdiatrBRamplantibstipi shBrnogbNEdS innd e hyigxadenine St becdblines
mgﬂ%%&am@o%ﬂmq\ﬂ@ 607/7931}11 %E@ﬁﬁmﬁotm@@mpm@km inserted

it A SR SR LA S R i B a8 e

the resa@sgsmweamm p(éOﬁNiEhHéBof @ma@m@sm MinerepeonmEBASW R MR,

GenBaBE‘@c@és%%ﬂ%s}%W%) %@%élﬁﬁwmwi@ﬂéﬁlﬁma%@ipﬁ%ry, and
NeuroScience ﬁ}c é g/&e result showe gdﬁ[at the number of scratchings

the eXRXFiélgTbﬁ?ﬁE‘grR§q STEASENIT RS VRITEICotOF RO R E6 M pd & Garof the

vectorseiver notnoiagray poioe pehkdo00bis i thaé -dsmMagsragroiiisteliedegredmell line

Ba/F3 iR raﬁ&?t@@ﬁassa%ﬁi&mﬂ%wr%@ﬁ@ S COMPARAIRCABE, human

vehic control grou (p<0.05) ( 2) This res Itdemonstrates that the’

IL-31 wigie fo%‘?é&h%ﬁ? PERGISHH aOEtfg;weg > SalRetdyatRgin an
1L-31-gepeitden] Ereansple 24 Smmamsmgrmﬁ,ezznmﬁxbkﬂm hghpsmdmedelhﬁu@ws also
pmducgmaﬁ HL B MO NGBS b8 8liR Eh %éf}Ho%Q@ﬁ\'?ﬂﬁ%Qn%E‘“bOdy

OLO (heavy chain amino acid sequence/SE O:; 17; light chain

aripiB Seiidess Gehicdiaska Y Mot 58y S paimlom dislberplfated.  The human
I1.-31 mmuslylaf&duﬂlst&rmgaoyd@m@m IL-31 tand-dasSsyppresdeld by addition of

human®R30’ 18& égll%”c%ﬁ]‘ﬁﬁs ne%@’ﬁ%@%@%ﬁg@@g%@ endent cell line

|ntrav ous nistered at 0 1, 0.03, 0.06
did notrgrpegs oL dlaftdr mémssmﬁﬁgﬁéﬁ&ﬁidﬂ@ksfdﬁey% IfLrotein
(extrachligihr mani}avenously administered, and then the behavior was

recorded with a video camera for two hours. The number of scratchings

was counted while replaying the recorded video, assuming 35 three or

[Refergptiph Bepmmpte s Brepstatinmhal AtRoRPricinderirarmiglardomeaink showed
th%Hmnmmmh@wbwﬁswmm% lhmplif0dubeehs Ghatabilgsar

N a endent anner Fi s resul onstrates that
domal??]b %ﬁl R? %05 sz'é]l_é as a su%tgfglsgr?g ehg‘gﬁ S uemr‘?tlajtsﬂne ¢
‘Eemlin[ﬁé@réﬁﬁﬁ?éf@ﬁhﬁI@m}%%bﬁghﬁ@@@mbwﬁﬁ@@WMresgng

(pCX B EJcalL fines 5’@%%@%}"% NRARZINAAWY RRCA RS a 5L Pse hamster

ooy SRR e e e 0951 o
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 filtration to obtain a
purified sample, which was subjected to the experiments described below. Mouse NR10
(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 BM(95
Candidate clones were screened from a human antibody phage library by the panning

method using biotinylated mouse NR 10 protein (extracellular domain). Secretory scFvs were
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the resulting vector was named pCosNRIO.3. An oncostatin M receptor

cDNA (OSMR, GenBank accession No. NM003999) was isolated by PCR

from a human placental library, and expression vector pCosl-hOSMR

was constructed in the same manner. 10 g each ofthe 10 vectors were

simultaneously introduced into mouse IL-3-dependent pro-B cell-derived

cell line Ba/F3 by electroporation (BioRad Gene Pulser, 960 F, 0.33 kV).
purificafferinthesrdoons efl t3thovHs Ahdepcadnn thia ddl solare wilitaseay tystem
descrifbidire&ethline thatpeliferatesiireant, |£—§én@%kﬁﬂqﬁﬂ% NIARREE - WB-suppressing

. .S nner, a mo IL-31-dependent cell line was also produced from
cotvitg A e N GRTHEE Nt 0 and mouse OSMIR genes. 15

Bothaatiinesseghibindna EBB0vefigblrarating/(NHrhd/Biprdidaratathble region
(VL) OM%réuiﬁﬁeaqemtigeihﬂ%&@m%&&&%@@y%& b RBGnstant

. Wwas suppresse addition of human NR10 protein (extracellular .
e G oIS TP TRUUEL T SSPUSREHCIAR el I S ABvFedgiiraverce
is shovon 2@ 1D-30) ahdudahnotsepide ssquchy additidmgtimausedNRIdequence is

shownPEPLED (eacellulatdemaimm2QiReiaieniial HampeLkESPBrREAS 0lnd the
R10 protein (extrace%nar domalr;‘() The human NR1 0 cDNA was use

N d
nucleotide, SeHISEE TS ARSI AMMA SR T EBERNGAS ABRTEH by BER Nk 4 The
respecangplifiedivediexpweas therattachedt tinulhAde ey serpdened mittHR@4 cells, and a

cell lid€ @?gﬂé@i%%%@ﬁﬁfﬁ?&i@%g?ﬁ QY RS0 E&%PSA purified sample was
(W02005/005636) 25 (pCXND3-NRIO-flag). Ten g of the linearized vegtor

obtaingrh GG FUBETHIGE HirfeiRaraifRlfef e LRiiSiFR LBz ypyrotein A (rProtein A

Sephaﬁdlm:ﬁ‘ﬂxp dHiatig mmﬂﬁéﬁﬁrﬁi@uimﬂs)%ﬁ;ﬂn&mmﬁmﬁﬂh}eaﬁho&ﬁﬂ@ exchange

(SP-TB@@WM@@[@E'%@@W@&Waﬁ%ﬁﬂg@%ﬁﬁgm fem%\bgﬁgli Etox (Sterogen)
a antibody co

. cultured on a large scale was purified usin tI-FLA umn
resin afditfs) taredyer miessAsBdbtatheal s ied Eaihple, which was subjected

to the experiments described below. Mouse NR10 30 (extracellular

[Refergg{ﬂ?@z{& Q%fﬁgﬁ;%@ oB9IEONBNR NAS bvﬁt%t"é‘%'lgé%t §§~t§c§r@@ Solitis
was also oduced In the same manner. [Referential Example iSO ation

of SEEPRavRg erdicldismairh(bInsnwmal A08 B ckAty ¥HdS préparhiidrhas been
reportéd v epalgl B0 38 GanditatersloncsoneIfiRerRe TERIIIOMaa frdpasel to

.antibo library by the panni thod using biaotinylated,mouse
examnifidh %@%Q% s e A ) i Cous
solutigpoph It/ Blsieas amentiatier dumadlt-GYaledane dremsmBladisgrentivas prepared
using ASERL YR tEEsEEiDRd fikRaler entind Exampieith: gﬁi@liﬁﬁﬁ%@ aglaBRek-old male

i SYAPLES 5 (R AL ARSI AEPY SRS s sl o
solutigsh&ipny aasas|baélgiofer 5qxan) dsyBM O35 hashe Tiskagldsovaousmiy@daand the percent
chang SN HBBLIRORILRNRIH AN 2o CHRIMSPARIPHE 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
loss was assessed (n=10). To the vehicle control group, the vehicle (a 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 | : 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 administration group were
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
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region, 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 sétuence is shown in SEQ ID NO: 2.

The VL amino acid sequence is shown in SEQ ID NO: 3, and the

nucleotide sequence encoding the amino acid sequence is shown in SEQ

ID NO: 4. The 10 respective linearized expression vectors were
resultedimuldgvecasslinitteqriuced bidyDGuzhicalicavehrlcatime efdmrdesirbettisnd, the

BMO09 %JMB%H&!&@&%E&JB' gtﬁbllﬁggl |5Yﬁﬁ§a§%l\i§ﬁtgﬁei éh@ %f{%@g@??ﬁke\g@ﬁgléimg? fo Wwever,
rom supern n ajge-scale culture Q IS Cell lIne y rotein

after T L A D LT v Eie M AT R a B pRFyeat body

weightohae wizsayedpnyand MaH6 pexchengen (8RO He PEMARE G60M, TOBOH)se results,

BM09 S A SR ARAIRT AP SN ASUGIBAR JFRX SISOgRANLS resin was

used to reduce pyrogens below the detection limit, [Referential Example 4]
Effichare Bgb i eresnian SAAERLH (PSSR SRRSO

2004/0D5S e atoalitieminiette] fesnitsnel 2003 1A hESET:HaE S ibbitbshasinst the
molemg%%'%d 'SPRIED %2 Pabolodinel (edetianinlatapatory bowel disease

, was prepared to 20 examine the effect of BM-095, an anti-mouse
NR10 neutralizing antibody. An agueous solution of 5% (w/v) dextran
[Referautifdte aaaples SEldMakof BIVE Bhanpital ] ntilstideshdias P e par eontdstirmatitis
distilled water sterilized by filtration with 0.22-m filter (Millipore).
Six-week-old male Balb/cAnN Crj mice (Charles River Laboratories )
Japemyatises ebinedtenrdeloved EcTHE SN ATERtIPaReRMtECHordusad by picryl
chloridzemsnicais, Higdiady weigiporetcasaastieccanstthirperegphifiel (Clin
Immurf] 2098, 18S9 weldht (elafive (o hat %&‘eth}%eféﬁ;sch‘ﬁ%n IS anti-mouse NR10
adiministration was Gged o assess the 3rug ef icacy. In order {0 tes
neutraljgiegiiatirelpatitbgivarkondiffonds BabheveaN g tiehtsyjes River Laboratories
Japan) Re&Y AUZSRBO06 LapblySHENSHing, dgapicesNR1pauREIRI Inc.) solution

ntibody BMQ95 was _intravenously administefed at. 10 mg/kg on the day ...
et AR A R LA 2074 Ui 8o oo was

elicitedrbytapplehig ROaonu bl Yroupyiedivele ke impderet ofeacdiatebliffer/(20nto the
skin offtipielduSeRivaHasesate, 2QMmnei-ciFoiuReRREdR 8fflence of the solvent on the

. _phagsphate-buffered saline (PBS; GIBCO) at a yolume, ratio of 1 : 5) wa .
curicu S i O CRCHE B GR35 bbb DIl L AP A in of
left augednipf e SOMEwitee(pnoite;sprmceok bod§weifht Shakugssasfod rzhliotod it auricles
were &Qs%&%ﬁféﬁ%?ﬁii&@t? 4 e'i?z;&@%ﬂgﬂ @@’QSF??%d 1 Hﬁ;@ﬁg‘?%efore
, rou re 35 also.monitored (n=1) to evalyate, percent body wejght .
et e RS e A bt P BT AR hdokness
relativshothe thifiges iDSSdaeinistfationdB tiesuttedisadtodessemsbdnithg efficacy.

p%%%@%%@é%ﬂﬂﬁ@%%%wﬁg@@ dbeaaidar hard i which
BMO095-administered glr(%lg%sh wed similar hody weight changes to the

ethanoGaRRRNG FBLRS REWETB it fotit ARY: ety S Bt 4he Brggplicd onte the abdominal
skin aﬁﬁaﬁﬁﬁ@i@ngiﬁﬂﬁnﬁjmﬂtaﬁmrﬁ%dmm prietﬁ'ei%l}l.idyl\ﬁlﬂigﬁﬂa/\mi’mion was
applie§ BREIYRY I ANG RUPAG-RRUR S RIPHE IR LAF (ELNSHR ILRMR ) was

ese results,
applied onto the skin of left auricle, was studied as a control group (negative control group; n=6).

mode

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, n=6),
and a group in which the vehicle (a 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 administered at the same timing (vehicle group, n=5), were studied.
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5 BM095 administration had no therapeutic effect on colitis in this model.

Although IL-3 IRA expression was reported to be enhanced in this model.

(WO 2004/003140), the above exper?r%ental results revealed that

neutralizing antibodies against the molecule had no therapeutic effect

against colitis in this model. 10 [Referential Example 5] Efficacy of BM095

. on picryl chloride-induced acute contact dermatitis model Dermatitis

reJuieitgpfr smveloled hyperderisiivityhamstiorn seNSiiwedviafiecedistion  is shown

in Fig PICTY L GRIQECR SPRIISAHOMIVICRIRAS DL ESRAMRR B5HAR BEWIECRRIREmE points

rmatifjs model (Clin Immunol 2003; 108: 257-262), was created to )

ot 24, S5 R 19 PRHBA5T ENPBUED A ERROAATOE R LGRS FRIBIg) o, shorwing e
establiahtilsotly! BightthdegicitidemuleBalbichnN@ritimiceKCRMIES Ravenp showed
similatBRRYBIAHES, JARRN) VAR ISRAS LR EY BRAY ;R %}o%]é’{?doﬂﬁ@é'no significant

chloride (nacalai tesque, Inc.) solution (ethanol : acetone = 3:1, v/v) onto
SUPPre ORISR SKin. After five days, contact dermatitis was elicited by

apphyisegr2ilts oe 1 qpl chyk SN0 Rieasotitictrfdee tordenpalivmpeiitd afferontainst
acute PFESKLIRAAN ARe(Rdueligpldror a control for assessing the

influence of the solvent on the 20 auricular thickness, 20 | of the solvent

(acetone : olive = 1:4, v/v) was applied onto the skin of left auricle of the
Industsah#eppliceb(piositive control; n = 6). The thicknesses of right and left

f_‘#)ﬂ)?é A %&?&%H%ﬁ%%%ﬁg%@ﬁ%%ﬁ%}ﬁe&%ﬁ% s 19 MG &y the

TD.) immediately before In . ours*after
presenifAERBAN HifeerAhaRthe e wifiet RicHs IR S8R ABVBAB HHE 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 L of 1% picryl chloride solution was applied onto the skin of right
auricle and 20 | 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-NR10
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, n=6), and a group in which the vehicle (a mixture of
acetate buffer (20 mmol/L sodium acetate, 20 35 mmoUL 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.
24 The time course of auricular thickness changes up to 72 hours after
induction is shown in Fig. 4. Auricles were significantly thickened in the
positive control group at all time points of 24, 48, and 72 hours after
induction, as compared to the negative control group, showing the
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15

establishment of the pathological condition. In the meantime, the BM-095
group showed 5 similar time course éfuncular thickness changes to the
vehicle group, and thus no significant™Suppression was observed. These
results revealed that BM095 administration had no therapeutic effect
against acute contact dermatitis observed in this model. 10 Industrial
Applicability NR10 antagonists, such as neutralizing antibodies against
NR10, provided by the present iné&nfibHare useful as therapeutic or
preventive agents for pruritus. 25 CLAIMS 1. A preventive or therapeutic
LA nt fo rltus which COfn rlses an NR10 anta onist W{l active
p’i% atg 1?%%?&98% POt D ’ﬁ "85’5’ 5t Eaivh 17 fHaReRst as an
active therN:RfinO antagonist is an antibody having a neutralizing activity against
NR10. 3. The preventive or therapeutic agent of claim 2, wherein the
antibody is a monoclanal antib (ﬁy 10 4. The p ventive or therapeutlc
2 Theéﬁ%m%’fvagmbgr%&t&ﬁgﬁ%%?ﬁ R SO L AR Mt g ibody
havingweutraliziimng cititytpgganst NRi&n NR 10. 5. The preventive or
therapeutic agent of any one of claims 2 to 4, wherein the antibody is a
15 recombinant antibody. 6. The preventlve or therapeutic agent of any

3. The gREVGRENG s B TBPS IHiRER, A6 AMRSo e dhfriaiRof tharmaggekimal antibody.

human antibody.
4. The preventive or therapeutic agent of claim 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 claims 2 to 4, wherein the antibody is a

recombinant antibody.

6. The preventive or therapeutic agent of any one of claims 2 to 5, wherein the antibody is a

chimeric, humanized, or human antibody.



