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DESCRI PTI ON THERAPEUTI C AGENT FOR SPI NAL CORD | NJURY
COVPRI SI NG | NTERLEUKI N- 6 ANTAGONI ST Technical Field
The present invention relates to a therapeutic agent

for spinal cord injury conprising interleukin-6

(IL-6) antagonist as an agtivgrpngeedi ent.

Background Art In today's society, a person may

suffer spinal cord injury due to a notor vehicle

acci deMHERAPEHILC aGENmeeR sam@prC@RDHJ{NUMR@HQOM?QISING
l'ike. I'n Japan, the the i njured

peopl e i s about 5, 006 g ber of
patients possibly anounting to 100 OO Synptons of
spifaly, cord c# are very severe |nclud|ng

pernaneﬁ% quadripl egia, notor paralysis and sensory

par al ysﬂﬁie mmt anrrdferreumnnnialgo:ra:berts:; a resd@herie agent

s§g g%%? abff dJtlon reg%ngg%gﬁne t thereof (IL-6)

beﬁbﬁraegq}”rleﬁﬁerﬂ?r o étd’relwmrﬂamm:mem:f def ecat i on and

ur il Py @t fhe like. As therapeutic regimens for

spi nal cord Injury, no ef fective nethods of

treat ment? AT eindiptavaid Jisius candahend fame sgrilngl cord
SYMH B idud retdams i RAUANG dQ6en St api ﬂahzlat 2 tumble,

such as surgery. In order to prevent the ' aggravdti

of Fat Hquto?gllc%ﬂu%rﬂﬂq iG¥fs, L id¢cer oﬂdSJr@é\ﬁél kté@nannual

admuitsgered ine |1@fjﬁ.ﬁ:é1:lﬂ}f§dﬁl'ee%.s RO 5 &9 LSith a
havelggfq:obtw éﬁﬁthat indi cate recovery from

parat h&t A snfumcss s pmguntiay to

i nj oGy, AqarJ rrEErWnptldMsUrd&‘) Eﬁiﬁ.rﬂﬂ dre! Nl umchall Galry severe
actlo qu 8 ss furth t.i ssue destructlon

(secon ary ﬁﬁ%ﬁﬁﬁﬁnwWﬁ%ﬂﬁmﬁﬁ¥Q%¥%%ﬁaand
I | \ﬂergsdmd;paﬂatﬂeym,y Hragidfrorandigedtun /itiddidddis,t he

econdar i_njuries js,meth
pre n|s one %?ﬁas bgény éﬁﬂﬁ@ﬁé&g&ylmﬁﬁagement
quats ngads Ja’sﬂltaiﬁt}e r@”lairadnltyatﬂl@ﬁﬂO magiplrlattdi@s rkeeRement ,
reprd £ohe W&(ﬁl&hattﬂéﬂnﬁaﬂ% %fa%se%?elcaattel%n and

with side effects such gravation 0o
di abetes st iand @l lddeunoni a.

As therapeutic regimens for spinal cord injury, no

effective methods of treatment are currently available
and there are only symptomatic treatments including local
stabilization such as surgery. In order to prevent the
aggravation of pathological conditions, steroids have
been administered in large quantities, but no results
have been obtained that indicate recovery from paralysis.
Many spinal cord injuries start with an injury (primary
injury) by an external mechanical action and progress
further to tissue destruction {secondary injury) through
reaction pathways in the living body. The only drug for
use in inhibiting the progression of such secondary
injuries is methyl prednisolone, which has been
administered in quantities as large as nearly 10000 mg.

It has been reported, however, that this method is
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In the beginning of the 19th pentury,"RanDn ytca{al,
a neuroanatom st, stated in his book "The cendra f
nervous system (the brain and-the-spinal porh) obeen
mammal s i s incapabl e of regeneration once it has

i nj ~ &8y since. i hen i s has been believed. In
Ilgjsﬁbgf%%loweverb?iﬂt?hsel |errp<?ga$etcatﬁ SHDF FFetishégairavation of

' ) [., J.

VES e % piaval i ooy dand mjreyncpAa Aguayo et al .,
e Y e Y
fetus spinal cord (Bregman B.'S. oBraity - Regiy; '
34: 765! ANBIER)L Hay & tede riepdritsethookd MheateR8 ral nervous
thétsy&\t@m aftrey Rl iRala P9, ryg ) therd;e I%ner %&%gg ‘s
of i.njured.axons can be observed it &f-“approfAm
onvi'T SRR s Hé@WGeﬁﬁﬁd@@c@@catithhaerpu@adiﬁﬁh@ed," and

. inp lihgl f 0 : xon |
egenaratian have bean megecbbdi8ReBi Ty 4980/ n bpuever,
reggﬁgr%ﬂpgﬁngﬁ i uPdd PE¥dRE ey Insarvesophicc shaakor Sord

(CailniDryet(2al Agublgwr e, a32; 89- 199;%1%?%’ 59328}63\%, 1981)

( IDxryet( gor e, o8
(o KF8 B el oA, 5305 ekGa. aponazoo0ydantrebaan 5.5,
fik@?%-sﬁggégtRéé.thau:ﬁhe—zegﬁn@9@ﬂ'9Ha9£kg§%§;§gported,

[ - I DR YLy become a. reality. HOv
the gl ereard ShEY sIB ATEPT At hrpl antdtiohasy the

f et GUSISPFrRAFiedraf isjveey dikbhicubt Beeobeth€d i an

. hical propl ens.
o peacoetadencno 2l FIL Bt PRt slbredcat the

undi P 8T Bt PhEed cBlFe, of mhktihpl oty systemdhed SaMxonal

| f-replicating,
prppagameraﬂdoﬁeﬁgﬂéege@ﬁf@@%%ﬁ%égﬁéa?hﬁ@% Q@&ﬁﬁéﬁﬂn of

' ., Si mulLt aneous .
?2: %%&é/%%]g% %)%llg, O%s{?b‘éﬁ‘éséx@w d@demhmtynthﬁ-)uf %ctors
constaiute. ehealentmahrogl VOLSs SYS] ’mﬁ%%c/b)dfzthe y

. in the dul t. spi nal cord, t _
e L L8 o RS Rbal (420 G w1 AcresLasowt

I A
SRR W IS AS GO N

r epttE oy thAqanes & e Medy i n e A I s

i ndilfﬂlﬂi%ﬂ#%ﬂ%}ﬁhﬁ}i?@lﬁéﬁé{ﬁoglogéﬁ:\e &8itue spinal cord
Ijgzrilitsvze"gee?fldjrﬁft%@ttr i%tee tsodyheofshm mmadge SFretddsdridt @ng +o

newtdns4ls gyapmdgd by brai n-derived neurotrophic

factor

Furthermore, neural stem cells are (pluripotent)

undifferentiated cells of the nervous system that can
propagate and repeated passages (self-replicating
ability) and simultaneously generate three types of cells

(neurons, astrocytes, oligodendrocytes) that constitute

the central nervous system and, as they also occur in the

they are assumed to be capable of
repairing injured tissues,

adult spinal cord,

In fact, however, they do not
differentiate into neurons after injury, and all
differentiate into glia cells thereby forming scars.

There are sporadic reports on cytokines involved in

differentiation induction in heural stem cells. Weiss et
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(BDNF) (Ahnmed, S. et al., J. Neurosci. 150:5765-5778,
5 1995). CGhosh et al. also reported that the

differentiation of neural stem gells derived fromthe
cerebral skin of a rat fetus into neurons is pronoted

h, A et al Neur on
o7 goc EBRbR8yCERat ng) at EPOPne (i Fon ot Hagutb Toen
di f fetdat ﬁarmadofrnmuthda stemeel bsdgest V@Olm&ﬁﬁénu%g@us into
f f I nstructi ve i
o ReGEIRYC L8] pRaklt by Rt R SR 1 Eoh Rt F i b Factor
( PDNBPNE} nt(BhlasdroSyt et @;1 cidi aM%uﬁ@MEDI rmiﬁmso'fa?va
ro es yr
fact gps) gC’\EE%%hagg 411 0n PL ORLSDON OEVE S0, DM, &

hor none
10: 81Pbenan }atlFDr@ﬁenﬂ@r@l §B@n.@¢lk¢ deecend | from the

di f e f raI stem
CoPPEt b bot e oA B Sl 74 onprea by

nDUQ%u¥%FE%PFh$b3aéNTO%yté@h0$@fp%onﬁleﬂlby N eukemi B5 : 8 9-
i nhibBf oryospct OMchgFét and, bone, 20, forphogani c

kashi ma et al . SC|ence

2845%1%6’21%’%“%9%‘51 OEoRPRAE oSt dRsee Fepaiamivad fien the

so- hnlaﬂ:d)eaimﬂ)th.s 605 URersanidyusucd 'a&sQ\FLFc&RF’eH'F induced
nal via | 30, which is a subunit of

cyto@?%eﬂ g%%%t%¥ Eg C okt el Yo i hRiRE 1qRhic factor
di f {ePER}j atnon métﬁ&cﬁ@@daéySimeéK¥|ﬁédfﬂﬂkophlc factor

rature that
o OEHEED AIBIRHEL ol S iR P e chte Hbhamane (T3)
by, M‘éﬁedlfﬁf@‘@mlatl@me n&iLmetv.omm-f?)mwaaM@)tem

cel |5 byrugyiokides; 0 P BB Shat the
also called B st Ia |n fac
i ntetFsomppation GOﬁvarseumﬁJsm ezk ldss a:lerlved from the

di f tian . of
B| l}ﬁ/ﬁjbﬁlt :?%ﬂﬁi@&{lﬁ%in%é’%f’eéj rﬁdlrstehefetﬁg l\{‘& %ocytes

32415 WEoRgte egmig tlribezslonftmw fias e 3(543'5) and bone

rrulmoafpmgermalplﬁcyﬁ@kmme - gnfehtéﬁgbf&ﬁr%ag{/éto%ﬁ Science

f he I (Akira,
| bt 0By 1909 84 - 1 G (s s shurapansgor the so-
t 0 q:mbllm IIheG rmn;mzafammpfsuT:H WAt 68 13 f Lot a

(1988) 1 1253 1258) e 6
tran?nt3|% i 0 d@yﬁﬂdﬁ ﬁl QN$@§“6

of PrGARIMS oks thel oeltdd t@ﬁeLm:fudehe:md Siﬂﬂfe&entlatlon of
neural stem cells into astrocytes.

However, there is no literature that demonstrates
that spinal cord injury can be repaired by the
differentiation induction of neural stem cells by
cytokines,

IL-6 is a cytokine which is also called B cell

stimulating factor 2 (BSF2) or interferon B2. IL-6 was
discovered as a differentiation factor involved in the
activation of B-lymphatic cells (Hirano, T. et al.,
Nature (1986) 324, 73-76) . Thereafter, it was found to be
a multifunctional cytokine that influences various
functions of the cell (Akira, S. et al., Adv. in
Immunology (1993) 54, 1-78). 1IL~6 has been reported to
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5 receptor, a ligand-biding protein with a nol ecul ar

wei ght of about 80 kD, to which IL-6 binds (Taga, T.

et al., J. Exp. Med. (1987) 16§, _967-981; Yamasaki,

K. et al. Sci ence (1987) 241, 825- 828). TL-6

recept or occurs not only in the menbr ane- bound form

t hatlPerfetilr aea turatuign 1O dhd imphexpireessdd son Idte, M. et

celd mempr ang, byie Al s @512 1 EP Lﬁ%ﬁ Al % receptor

consi sti ng mal nly of e ext race g| on. The
ot her i slla GretribiaaTel to Ui ﬁirldlleim@ilg@lthamtwg through two

I kD t IS d N
ggn%%@lbﬂ\?n%mbﬁlﬁ’gﬁ ﬁﬂp%h%g%ltlr ans uctqsfor?%\éﬂ\i% IIL

e ety o Tor A A T 20 hee it oL ar Height
whuccm akaifdtﬁf80 h-tmdltrtg WO AP B30, 6 tyiasdT tm%gﬁrhe'r et al., J.

IV IL-6 to the cell
O%e%?? EHs)y 3-9Gg 98 Ly ameaak 16 é%t égorfﬂls-tr
l s Scisrist ahmm ham nmztaiéasza)he mL@ﬂ&@d;etpb QO Q:fccurs not
t L ere have been kno
o(# a%} aa}} %gd;/n\{ eacr} rfJ;"\t e thg Wetrlalf'e@ through
antarbtbdg@ emaiﬂnﬂ/ ati rtdm ecelalgaaemirdéie gawte@metooras a
a e b nt i ba ir
Lo TET D SR Reill: IRy AN B Vel
| L- %’itwﬂ]&llq}em&q}l@lof IL-6 or IL-6 receptor and
the l'ikepne AHed Lid 4 qt?e@mﬁneaﬁi)w %ﬂ%gbac%l%e%li%o having a

descrj bed in several reports
Hy B3 Tefstrbl 31 o ohtp o f 1@mt4613mu@19tha\t i iewodlved in non-

Wblllquilfﬂi—dllﬁﬁa’) 12,921 3B het el n@ﬂ—%n%l Fatery
Publ i cat.i on %ﬂ} -09873, French Patent Application

FR 654767, e H Y Btk e 99 t B peBYlex which, after
Hurtﬁtrnctle'd; FEMrJg}ﬂLFHO bathanas tabtidned dibgical activity of

E%@péo?t”é'nt o T Hon P frouse Shnid acy B 1 A aeR, 573
Y. Bbllet al. . Innunology (1989) 143, 2900 2906) ,
tF’Sblal Ie]zlj\tl ori Iv%‘ 9%9%\{%47%33% IlnF'?ta?(reﬂstatb ki nt%thf".t inhibits the
W 9508 Te-t iyt et diochawsinta 12:adiR 2694 737 IIPdt.entThere have
dogimNtyc s ISR %%%P%l%%%%% ]1t 8‘@ 6 {(anti-
AguaﬁIOG eefntallbody) antlbody Io{lrected against IgL 6 receptor
'
(anti-IL-6 receptor antibody), antibody directed against
gpl30 (anti-gpl30 antibody), altered IL-6, partial
peptides of IL-6 or IL-6 receptor and the like.
Anti-IL-6 receptor antibody has been described in
several reports (Novick D. et al., Hybridoma (1991) 10,
137-146, Huang, Y. W. et al., Hybridoma (1993) 12, 621-
630, International Patent Publication WO 85-09873, French
Patent Application FR 2694767, United States Patent US
521628). Humanized PM-1 antibody was obtained by
transplanting the complementarity determining region
(CDR) of one of them, a mouse antibody PM~1 (Hirata, Y.
et al., J. Immunology (1989) 143, 2900-2906), to a human
antibody (the International Patent Publication WO 92-
19759).
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Non- pat ent document 2: Bregman B.S., Dev. Brain Res.
34: 265- 279, 1987 Non-patent docunent 3: Cai, D. et

al ., Neuron 22:89- 101, 1999 105Non-patent document
4: Chen, D. et al., Nature 403:434-439, 2000

Non- patent docurrent 5: Ahned, S. et al., J.
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C et a : p.
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document 16: Hirata, Y. et al. J. 35 | mmunol .

(1989) 1NN -pHpMDlEUNe dourhmsid t e latyent.i,on .

Thuseutdes £, 1 55 @ eel -07g a {dwey apeuti c neans that
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spi nal Ry AU & dhasdoover et lid pr dsaton
i ntham@jt,erﬁsfgsam and provi des a pharnaceuti cal
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theli ¥E23hE140, 1996
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(1987) 241, B825-828
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Disclosure of the Invention

Thus, there is a need for a therapeutic means that
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provi o) R%S]C%ﬁﬂ— |L§$Q‘fgll Ei:i &ﬁ‘lgﬁ% Qh%lge?hg.pr esent
stem cel ke J nar edi ent . )
ant agoni Sﬂf&ferarlrrﬁféovi N eaﬁ%%ﬁxglepéﬂvgf studies to resolve the
iDVe@@oﬁgig%%%ﬁgmhtﬁhglp&e&ehksiﬁQQHEb§Enﬁ?vg found that
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| e, a npnoc 9ﬁi*gﬁnal“”ﬁ”dI%ﬁfﬁﬁfggggggﬁing

Z)rig orbey biat 6 amif’@)dafgﬁaﬁénelsousa?%@rhmve ingredient.
Y agai ng%%ﬁ%ﬁ%%‘fwi%md lprf?ovri%%%pta??rggbxl?_tor of
thert arc%{?itj@éii{mntdﬁ)mﬂaqlff N M A A
and iagt el 81266i-f4 C(nlg)j?gp:aﬁl_t%gp@éém es, ahh&b@ﬁ@r@?r%?gredient.

tione oPT&R&RE énvERt6oh é@%bbggévgdggtag inhiEitor of
neng'ff ceptaaribRefgegag, be menti ohed a Cifterleukin-g
as 8affe Pd nst | L 6 3094A8 BBdYs ?@mpexaﬂﬁ% idterleukin
rﬁ?gg?%g?g% %6889?55 ﬁananiaediv@nl?Qfg%%% y
FiLe, thﬁhehaBObeenL?gL§%9$?%$¥%Fﬁ%ﬁéﬁﬁQﬁﬁﬁably an antibody
en?%nzﬁﬁxgégglo%agfﬁgc%@m{doﬁm Iﬁfétefphl?(@ng tta?antnﬁ)féloclonal
?Eearﬁ.ial%)%s 3F5s FE%L?:h |a5;61?i3nlgalcglgc%fagl ?e\ptll}mrb%ﬂyof there can bpe
remmMHioﬂEaJQQnaeégﬁp e,

a4 monoclonal antibody against
human I1-¢ Teceptor and

mouse II,-6 receptor.

mouse IL-g receptor,
MR16-1 antibody.
6 receptor,

antibody, for example,

antibody, and the like,
artificially engineering

antibody—producing hybriqg

a chimeric antibody, a humani zed ’

that has been obtained by

@ gene cloned from a monoclonal ’
oma.
Brief Explanation of the Drawings

Fig.
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. . . . 1L-6 the
infjured mce that received y is an anti-IL

gg{ﬁai nJL 6 receptor - 7 antibody (MR16) as conpared
to the spinal cord injured mecei(eontrol) that di df
not receive the above antibody in Lhe e;a!uaglg?agh

1Ed foit I% iyhs. Fig. I S ( h
gﬁg\ﬁ%ﬁ t a% O%Eg?)egﬁsver oafljg Tt iTOF S8 n&Pren injured
afté?l‘gepi NiGHd itjal ylics npteateere i vien thie agpiv@akint 1body in
cor dhienjaneelth 4% 16 Idratndieaeisgd (an antd _t:h%_ lgﬁpﬁallimbs.
recept or Eanti ody (IMR16) as conpared to e _ )
cord inj drgedtzﬁlcgea(&d?ﬂpﬁbls)h%m ¢thd tnaher eeeggeéy ef
315 A g AR Shonng That o Arpaatibbrd §fbupy 15 Greater

[ i a [ t .

zp: flia tgl(rﬁa?gg%iﬁﬁh ng’%ﬁ tiéljhlg?db@éﬁei khibi redeimetthen anti-I1-
spi rfalreasprtasi iurieddyl qer! steeshyedoan BNLhal Lid o) oorg
r eceptfre t_Lic%O ¥ I\/Rl% as_conpared to the sprn
cord ijnjruerdeg1 i 3e°%‘$6ﬁ oltiﬁ‘thgﬁ-ddP@tnéﬁfZﬁeEel et Above
abo@étdkodyody. the Eogarddi sraagmnaph §ng'n?néraf:ord
i ured orte nithd DLAPRaPRERtaci fPadl i cBoBsation at the
Lo o |
Icgjn%iﬁﬁé‘ésilt §°FHe ipijvsedshany hhhabebAvenRobLsPEAAl n cofd spinal

. = i sz bl ot of a .,
'nlﬂbﬁd EPnggdgii%get¥%§;ﬁ%gfﬁaggh%? fREL-IL-6 receptor
B ant ey

admi g¥i §HRyE) apsafiempared tecept ospinal i BOEY iniured

h nPhREt t I ]z i gnal ascade ai
tho Spi nat cora Lntired ot oot BESEeRber 1o RaTE YT gt body
out the Thdenti b Lgealaht%@wmwstm@y@%umdmo% has
prebean erpeassod a@Sthayspenof @Qﬂ%oﬂgﬁl{‘%%asn%%wrb’the

and.gae 0 ag_long as. they exhibit herape
ef f gg{ﬂb{%% ég}f%afn%ﬁ%dlrﬁ}%? V25 | $QreP e chfomi tetes niol axc k( sham)

i ghBAtthane duet spindy ¢drd imneey nhibit the
E: gl 0gi cal yac ii’étéfhé’f | L-éi lRl;l 6 ant agohnl sts arleated S7ATS
pr ef er abl yg'su%st ances THare Havl e o adthasrhp f
i nhPRPY g it b Ieli s irol simys tofor lo6,ad L i-11,-¢ receptor

lL-6 ant nists, there
o b Tont e ra Sl ¢ HR A T oy anaL

antT2T13E° 3lecHi ot Ml buhd iamhiregpls3Gcant i body,

al tBeed Ndod, foldanak spldhl ¢d-§ /5RO @
parti al PLepéi de of IL-6

antagonists for use in the Present invention

may be of any origin, any kind, and any form, as long as

they exhibit a therapeutic effect on spinal cord injury.
IL-6 antagonists block signal transduction by IL-6
and inhibit the biological activity of IL-6. IL-6
antagonists are bPreferably substances that have an
activity of inhibiting the binding to any of IL-6, IL-6
receptor, and gpl30. As the IL-§ antagonists, there can
be mentioned for example anti-IL-5 antibody, anti-IL-6
receptor antibody, anti-gpl30 antibody, altered IL-6,
altered soluble IL-6 receptor, a partial peptide of IL-g

or IL-6 receptor, and a low molecular weight substance

having the same activity as these.

Anti-IL-6 antibodies for use in the present
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35 or IL-6 receptor, and a | ow nol ecul ar wei ght
substance having the sane activity as these. .
Anti-1L-6 antibodies for use ingthe present invention
can be obtai ned as pol ycl onal or nonocl onal

anti bodi es using .a known nethod. As the anti-IL-6

ant FBGG ERoF or g o8 (AT 6 iC MRAMA lorp” monoclonal

nmonact dinadli e aint s hogli @Skr@cﬁwn i nife tragdt Cuisartbheg aﬂ‘ﬁﬂﬂgﬂ—@
ori gj 5 preferred nocl onal_anti badi es a
e gﬁPibgﬁfes P Qr u%%lﬂaew$ C?QE}Q¥’ monoclonal

ran ori
hy bai tibihed bes mépomblpmmttlcmlmr b@dyneﬁﬁzﬂiﬂica@-d dl}igan, are
hos j as d w t expressi o

vec E%P%gﬁ?gl m”?‘gﬁg%%‘g Y, eondgﬁehseeor ed Al origin

gentsclyfiesehease |Ebmhhets¢d bea dimdimiglond0 aral Idedmmbinant
bl ogﬂft}ﬁ@dyb EE%(?}QC@& b st bdh c.rhe%eapé %D aﬂ:rans‘formed

t hereby bloc sigmal trans ion o
act VitRyapfexpressinn ‘ﬁ'fétcclel dOHtBGaTW%SJaﬁetsuxdily

t c Mt
?%ﬁ%ﬁh@fﬁ%gsé%%l 956) ZH%%SKz t%%o e 3; fa binding
(Sat®, Tk Cetblck fhr 1231%‘111‘!@ o Werfe ki gdkke r@@lﬂpé;lor, and

(Geméaébwa@mag @i e t higgnapAY TN QFY @%%twacal
Acade Reco 8{31&16991% 21, 166) and the l'ike.

ant"f1 J6 At 38/ doma can be
basi cal | Fxaonbé s ust @Jdkﬁla'l’g:la)mw QGRS 18% 2Matsuda

d d | Th as

sgﬁsrlﬁggl nge oﬁv]fgeynsawtﬂo nannfl}%eafj ]1d8n 9@3 956) and SK2
convehibotal (Petdodk ofet iamnyniTiat 2kt Mdm@mklgakkal
Cel%éukgys @ﬁé%&fqmégéa{dl t\@tjg kno gngghEOC1ety

S In t e conventi ona USI
t hePCaBRIBES ORREoBtht | bbRy- p%loddcﬁfﬂg acei Itshearla]ééﬁ

screenedpby ﬁﬁgi
prepare Al?haéﬁgggfl:%wd%ﬂb oynéﬁr pec:lq-%{ r@}k{ﬁ%otm% can be
ant P2F1Cal nt F oy wele b phithicndihawn ripsdaiteowisng

manaesc r Hgsd exsngt e, chB”nﬁLJéfﬁﬁj‘HéLﬁ%%d,%% %h%en51t121ng
sensitijzi g antJJt%en to obtain anti body can

obt A e UsTHY hel TIUE: 2R iadiltfo %V&@é@y@%@etmd of
d| sthosetzanidur . Bae am&hﬁtmc(ell&&?)thl@&ob'i%%n%@p,arb fused

1988 40, 1 154 or Agr. Biol. (1990)
DO A B b it CELLE, i Trseian yonad Ce11 fusion
t r ams@mmd doyd 3themsesidcigridie dritifh @B IRUMERRE cells are

intQc@egﬁgwmbfx@m§séﬁégéntional screening method to prepare

the desired hybridoma.

Specifically, anti-IL-6 antibody may be obtained in
the following manner. For example, a human IL-6 for use
as the sensitizing antigen to obtain antibody can be
obtained using the IL-6 gene/amino acid sequence
disclosed in Eur. J. Biochem (1987) 168, 543-550, J.
Immunol. (1988) 140, 1534-1541, or Agr. Biol. (1990) 54,
2685-2688.

After a suitable host cell is transformed by
inserting the IL-6 gene sequence into a known expression
vector system, the IL-6 protein of interest is purified

from the host cell or the culture supernatant thereof,
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vector system the IL-6 protein of interest is
purified fromthe host cell or the culture
supernatant thereof, 9 and the pgurified IL-6 protein
can be used as the sensitizing antigen.
Alternatively, a fusion protein, of the IL-6 protein
andaadother pprofeed, Iha§ beousiad @sn tihe ussnsdd itZiag

neSERBL LD AR shiifeh eooR ORI PO 0% TRISUSF pilcein, of

t he present nventron can
or AoéLohabrosainbaniesnoshay mr&rmim mahde Wsed as the

theggRtkehL1B égggaggr anti bodies for use in the
pr esent |nven?| nmonocl onal anti bodies of, in

parti cul Apta- ﬁﬁnﬁarﬁﬁﬁpl@ro@m@imoda¢% foefese eth the present

Monegkenah oanthRodie Re ﬂ%ﬂ@&i & | éjcgfo
thoseFErodace by a ﬁbg%fdaﬁa %%&éié%f%%d@%{ nal

a h8g Rﬁﬁ&ﬁShaélBaeﬁ ksagw@fra@%@d wi A @w@@wm@rﬁu

vecmr;epaet_»aantmgog@egt £628l hye engi ﬂe@ Sd¥d boyent ion,
genes. vi a_bi ndi n to IL-6

Ahi BRELpRAL 7
rec@ﬁ?8? Opﬁ i BIE-PRELBP naf ngl BfP {F¥F?%ﬁﬁlﬁfﬁammallan
r eceptgnn, andet peeebyrbhockl\quﬂn@cldsmsoumﬁiwdi)és the a

ot B8RS TiaRobuLY; Ror LoaS hilvda Bediioes Y Taduri dona
T.,asd ahosePpoodunbdlbyAaansEmWh1¢E%?4§£Eé?n 260 ormed
miael 2o 58r 148600 deoeh B G reaTly

ant Epgdpeeradkent rhadyi gedys or WUKlaﬂIBtnEO@mshbosdya binding
gLnE?rEELEOB@EepE)@EenmlnEHQi’cgﬁ%%015] dé/éﬂﬁ& 3@715@_)6«':\@9 IL-6
e

S™ nost

Ano
pr eF@FP@aorzsanﬁcFa@ﬁﬁlaw plO@Eetmbﬁ@mﬁu@@cpn |9fethe

Whl5Bombgﬂd§$3acek%it§nbfb@ﬂ¥6hﬁﬁt@eﬁﬁb cell.
|nternatbonal#é osited under . the provisions of

t he Budafy8&tP ¢ChrRRt Bhediey dpcludediRlftrh antibody
t he (Patert, Mrcy oetgamtsnPB@@osma@:[y Diadatg®nalusa (1993)

O bbl 01808 -4 1GYB] | Bl POLRTCE AR TEENNS 30V e a1, .
| badakinplef . 19893pém3 a29FEF®®BP}2998 AUKEQ#@@Namkﬂﬁbdy,
CelhUk%@e7mghEEboggogycﬁ§ Mrd614 Elggél Efs b%§$tlonal

i nternationa under e pr onsr
thePBGGaEeBﬂbiﬁéatyOasWORﬁi h%b%%)h@@dl@bﬂalﬂﬁaﬁ 1Ay

Mar g Reh3, pﬁQQ?aﬂkggogP l§5mg§£eg£e%g§fggrganlsm
Dep05|tory of National Insti
Incidentally, the hybridoma cell line which produces

PM~1 antibody has been internationally deposited under
the provisions of the Budapest Treaty as PM-1 on July 12,
1989 with the Patent Microorganism Depository of National
Institute of Industrial Science and Technology, of Chuo
6, 1-1, Higashi l-chome, Tsukuba city, Ibaraki pref.,
Japan, as FERM BP-2998. The hybridoma cell line which
produces MR16-1 antibody has been internationally
deposited under the provisions of the Budapest Treaty as
Rat-mouse hybridoma MR16-1 on March 13, 1997 with the
Patent Microorganism Depository of National Institute of
Industrial Science and Technology, of Chuo 6, 1-1,

Higashi l-chome, Tsukuba city, Ibaraki pref., Japan, as
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I ndustrial Science and Technol ogy, of Chuo 6, 1-1,

Hi gashi 1-chonme, Tsukuba city, |baraki pref., Japan,
as - 10 FERM BP-5875. Hybri doggs_producing anti-IL-6
recept or nonocl onal antibody can be basically
prepared using a known procedure as described bel ow.
'HuEﬂRMlBﬂfﬁﬁQéeptor is 5 used as a sensitizing

anti gen ;angd a’t?ggﬂ'o%ﬁf&%%‘:%rn@'lﬂgLJGOﬁEEi%ﬁ]t%Sﬁemonoclonal

conventlonal I muni zati on
celdand itngy G@tf’alh@e@aérléafldéfe@r\ﬁpﬁﬁeﬂneﬁﬁnﬂaﬁe#ﬂowél s

I N pidiefoy ey IQnalr igRld Jdighan @%9%93§L—%ngeEQ§Qor is
nnnoclonal ant i body- produ0|ng cells my be screened

by 43 BF oAt toifaings @nddiicong amet Ad 1Bupiegsr @ccording
t heedeagid Qﬂ)nd@fhfﬂcﬂﬁ[ﬁ metﬂ&f)'off' Qﬂﬁn'tﬁ‘mz@‘ﬁ&bh' L- Q‘he immune

receptor antib prepared in the follown

ma
ma 1s fdusg @eydc REhivesd FELE <BeHpt 8Prﬁ’§§dC§§1$ in
t hecrsensdrveri g radt icgan. frars ibh @ﬁb@re@smg aqdl ikhedy meaclonal

be Q d usi the |L- rec r_gene

AR SR B s 8 B8 S5aBRed By GB6an
Patcerﬂveﬁrpqmlorma]t i sorr e i3Rp At hoand ot erepause the- Gesired
re Lra&an be obtained using the IL-6 receptor gene

sequence, amino acid sequence disclosed in Japanese
20 Unexa?ﬁerreidfiﬂa?tlelm RuUE! ii-ddi-tor ecikpkair) a3-Lti55dg5may be

o fod WO, tARESE Of1 by rrr%(h%%tror Rt %'xgrﬁplleL &he human

ree@gtor expressed on the cell menbrane,

r eceptorrefariche A F9bm rrélebeqeln%réﬂd@rlarge anddlogl| &or

| L-&bt 4 BCeR ont ib k@é’i@ B¢ Btalned hsiBlOeheMIz -6
(1990 108 25 673-676 ol ubl e I L-6 receptor

anti HRRE TS T R SIHAHRG A9l seqprgce disclosed in

exthwaeeidan arattagd CA’ppDI:.dd’iﬁ.dd- P 30segEt ohnkOWhE kduse IL-6

e, eell JETBEANE SN0 LSl el ool Hherent Lo e

I ackesyidrecd & amsm‘oercmnie sreezgiecrrteordﬂ:smﬂm@fd time J&@anese
2ﬂ§%2%precep §%£§$o c&tég%l ntr re ept&P%%gﬁn

used dBhe¢onpss wo clarpetm Qfséld--aﬁ sEnsiptiozi pgoteins: IL-6

UGS SIAEIA ), Ud I S SO0 O

t hergeiet s irrehed frog ﬁffe?tékﬁldr m@hn@g@rt@@luble IL-6
receptor) (Yasukawa K. et al., J. Biochem. (1990) 108,
673-676). Soluble IL-6 receptor antibody is composed
substantially of the extracellular region of the IL-6
receptor bound to the cell membrane, and thereby is
different from the membrane-bound IL-6 receptor in that
the former lacks the transmembrane region or both of the
transmembrane region and the intracellular region. As
the IL-6 receptor protein, any IL-6 receptor can be used,
as long as it can be used a sensitizing antigen for
production of the anti~IL-6 receptor antibody for use in
the present invention.

After the gene sequence of IL-6 receptor is inserted

into a known expression vector system to transform an

appropriate host cell, the desired IL-6 receptor protein
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into a known expression vector systemto transform an
appropriate host cell, the desired |IL-6 receptor
protein - 11 nmay be purlfled from the host cell or a
cul ture supernatant thereof u5|ng a known net hod,

and the purified IL-6 receptor protein may be used
as Mehe bes @wsiitfiizidng rant itgen hoaltt eeAdt Pvekycutthke
th%hg%&%a% ‘?ﬁpﬁ:%%%‘e%ﬁf hls3Bq" GCRRLAR %tﬁoﬁus'aﬁﬁ the
protéin of t receptor protein and anot her

pr ot iy e ugegens orh@rofensi fpyi R BAefgan. the
Es GReldiaNia nePlantliferco! ) thhahthas1d, pbéimbdthat are
pl Bl BSF2R cont_ai ni ng cDNA encodi ng human I L-6
re@%ﬁﬁ@ﬁSlF@'HésEbé@ﬁqgﬁpéfﬁét@oﬁ&ﬁﬁ?“d€68§?#§doﬁnagﬁ IL-6

LE?E?f Ié?ESFZtQﬁJi?&dBQ%@Qg%& ?gggbinaﬁayhbepused as the
n January 9, with fhe Patent

aﬁg%ﬁ [%‘% Sory of National Institute of

Indust rigdchsaiiende and iTqehneloddy, tbhtChue abpliasmid

Hi ILd=hone,. Tsukuba city, araki pref. 15

e g A e S 2l Ypsedi Rt sb-Poregertor

i n Rawe hrﬂeesemtenrmrermﬁdycmmelabﬁamndéra$he provisions

ol o a_kn

p Cﬁ§4 Aslgﬂ ant i %ﬁ% 0° &{ % %B% g?@&seﬁlgﬂﬁﬁary %
pré&&ﬂ wzm}remheon‘.’atrmﬁodh@mor@@naﬁm Degioed tofy pff National
partd GUlafr 2 @st?{h%ﬁ' gslcﬁen%re ank & %Hh%QOﬁg 8f Chuo

Monocl onal anti bodi es a manmal i an origin

t hdve prlodUtieth Mt al-tﬁmmedoﬁae%@at Ké4¢ r pibayakd pﬁyf
a rgggaﬂMuégwﬂgynkgyﬂpgggansforned W th an expression

vect or contaln genetlcally engi neered antlbody

genes. badﬁj&o A% fﬂ"hdisﬁg o @ﬁl ggesent

i nMrb}etnﬁhfn Eta‘rdlbbw O}:ﬂfakﬂri.ecﬁ/dd_ pﬁ)lrygg_emaqr o&gmh@xglbaal
gp130 t here ck the trapsdyction of  .the

P S R S g, 2 ek Mo s AL uPe Saringipag0

of &Hut:ibmﬁeéacﬁllewsmalmdﬂi%mmtl bmdq;entﬁ@n, monoclonal

21 GHBR O Tt | ok At U i BB Lapiayafe
B- 1ot ant¢dodyMare: B rrRgl mume(smp‘a@es@mmallan origin
Unexaai figd tﬁ@é@%r@d{%é&% an n;)%a o8 a%%l:)c?l% e oduced

the IT1ke. An antl-g1 30 noriocl o nt 1 body uci ng
35 My bt i Reda wakrb dahiesn |SrrdR@edsiitg arksgRyession

vector containing genetically engineered antibody genes.

The antibodies, wvia binding to gpl30, inhibit the binding
of IL-6/IL-6 receptor complex to gpl30, and thereby block
the transduction of the biological activity of IL-6 into

the cell.

Examples of such antibodies include AM64 antibody
(Japanese Unexamined Patent Publication (Kokai) 3-
219894), 4Bl1l antibody and 2H4 antibody (US 5571513), B-
S12 antibody and B-PB antibody (Japanese Unexamined
Patent Publication (Kokal) 8-291199) and the like.

An anti-gpl30 monoclonal'antibody—producing
hybridoma can be basically created using a known
procedure as described below. Thus, gpl30 may be used as

a sensitizing antigen and is used for immunizing a
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procedure as descri bed bel ow. Thus, gpl30 nay be used

as a sensitizing antigen and is used for inmunizing

a - 12 conventional nethod af jiymuni zation. The

i mune cells thus obtained are fused with known

parent cells in a conventional cell fusion process,
andcaieEn trnab vt oo f dmuitudatgrasduciTig immune cells

hytﬂ'ﬂ@%@fﬁe&%ﬁ?gﬁ%&y hﬂ.ﬁ] %‘E} ?a%ﬂt 2En88Ni;ng 5

method to prepare th esire
SpeQ T JrCXﬂal*rd?ﬁ)]ch ml@htﬁw Sﬁa)arb'?e téisnaitied momoclonal

t hesrfol by Neir c_%orrF an%mm &rdIRE3Q aed RS A he

sensi tizing antigen ti1 body generation ca be 10
bt HERP st Ry tHer PP LI Fd Sk diket@Patiendhgcidgsired
sequancridhscl osed in European Patent Application EP
411946. fter a suj tabl e host cell is transforned by

i nserti ’gé‘?’f@%@ﬂ?&c@q Lifwdy msupe obtained in

exp:rireazﬁ@:r&ovd;&mg/eﬁmfelsystm dﬁb@a;@@lﬁ@pﬂw @iskOfas the
interest is. purified fr mth o;{ cel | orfromth

cuﬁeunrseltsluzp Dt Hntoeh orreoal’ can be
rnﬂdhﬁhlﬂ%mamﬁnm4|thbgyﬁEﬂD genﬁﬂﬁeqqudﬁﬂamin?aﬁdma
rn ely,
USSAAle SeRsidlad oo, MLIGRL, AUSLASY: s o po

gpﬂﬂﬂ%ﬁ tein and another protein, may be used as
the sensigizing mw&% hTJboy%flh%mﬁs%o&%te%eby

i muni zed wth t sensitizing antigen are no

spedt§¢Eatty W?n‘ﬂé]d” tHREE  SRBIPIEE amdlsl @ dalosiet egpression
l n mﬁ%@ét&ﬂ ofhd hﬁimo%p&%aéﬁ id¥ liios rMgteh tsh%urlfled
rent c use in cel u5|on They gener al
ERE LS TR O ST TR SIHLE VAR

| | kithe teafini iz a4 | @hwdnt@itnel wedidy.a SeRSidirdifMéd gpl30
is carried out .usi %(g known net had., A

geﬁgg PHEt ooy Y R ag W PEOSd z1ng antigen.
[ nt}khqmrma‘@ne&alyprcslﬂmdmngﬁjcﬁﬁﬂmla)mfa dusion

Seﬂé éﬂ@iﬁg @Ptﬁﬁgﬂ]ééﬁ ég% n and(éﬁo Ifgpalg%EIH, may be

iZI'ng antigen has vedt
squ@ﬁﬁe@B|hh@n8%mﬁwtxﬂlﬁﬂeﬁqﬂmgﬂn of phosphate

buff er edpisgh e k& 1P AGal: A8 W 1g 33l C-

is mxed, as desire an approprlate anount
sensitizing antlgen are not specifically llmlted they

are preferably selected in consideration of their
compatibility with the parent cell for use in cell
fusion. They generally include rodents such as mice,
rats, hamsters and the like.

Immunization of animals with a sensitizing antigen
is carried out using a known method. A general method,
for example, involves the intraperitoneal or subcutaneous
injection of a sensitizing antigen to the mammal.
Specifically, a sensitizing antigen which has been
diluted and suspended in an appropriate amount of
phosphate buffered saline (PBS) or physiological saline
etc. is mixed, as desired, with an appropriate amount of
a common adjuvant, for example Freund's complete

adjuvant. After being emulsified, it is preferably
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a comon adj uvant, for exanple Freund' s conplete

adj uvant. After being enulsified, it is preferably -
13 administered to a nmanmal for several times every
4 to 21 days. Alternatively 18 suitable carrier may
be used at the tinme of immunization of the

SEnel 1 L0 AN L ae oA £r e imBUy Al afliend dhary 4 to 21

I'rmation increase in the desire
amY@OdyAl‘@Q/Em@tWe}fheas%‘t‘h%ﬁ‘b]t%&alﬁﬁﬁﬁwé‘aéfedqe uges 2t

;eﬁgnt %}5 omaﬁl%ﬂn&h SN0 188 esersathy ectrey dr&mﬁd
usri on. erred I mune cells to be ecteqftgh
cel | fhEten LpERDyEatianpahdi Lt a‘fonlfh%“ms Len €

celilbsead TﬂetHE”HEEh@@dn}iﬁtﬂlﬂ@dpelé\selasm h@@tmum, the

parent cel | f d h
|hﬁﬂﬁ@ecéﬁﬁés 6F@f§?%gpygﬁﬁcF€%% %%%?ous ﬁd%ﬁfgi {ed

|bﬁ?§e§ﬁ§? +8ScB3X63Ag80653 PKefieneyd Immineegehls to be
(éypgggggﬁoﬁpcgegﬁ) 1%%P 154§1 ééo)in §%§§f9§$5£ the

robrorogy and® I nmunol o
(18718kn8tells?), NS-1 (Kohler G and Nllste|ngyc.

Eur. J, | |
(Ve gulthEs e et Ave1%eg P18 e agsr gy o

Sk/1Q 5( Smﬂdhiamrd\/lfuaedalmthl\l&hﬁr abpygrgpnszgned immune

269-270), F e |
SShBoR e e B Sl i e

JasE>aja><63mﬁ 6(51397@§ea1r4@yr3173 23T BP0 Ccal W@noé
et ]1%791}&1% uries {gl97%R0)27 HE3xe3bgb3R)L A rireat! Topics in

on ‘bet ween the above II d
nﬂ@lcm@b & 10 DBl {3 i diet dg g Mo
degg{rgp&g:l e e %2%7ﬁtmﬁsm met I .sukh Iarsnur@l (1976) 6,

[
M3 5tes ho) CMP%}SL fjta ‘i@%ﬁﬁ ﬁ?%sfﬁt an%e4161) alngd76) o
th@oﬂr,u(gs vasez,s@ecsmmbmmy Mtr%tafbbme Natture Ui oP)i €76
éé% gg%outhn gongggﬁﬁo | putdd ent bnptrmmﬁhnol

hte for a cell fusion
aCM@tE@dEOK19&B tﬁércéfﬁlfus$ %4aEE%@%W%&Qﬁe'f%T r J. EXp.

eﬁ@§$ %anyeﬁggleg§3gbggpl rEPFClcaBeRgpiGVigtisal.,

e used, and,
adNaVane émaﬁ9as2a7me§ﬁ9r1§é fé&?d%h%tifkggg;tkgn an

added ag.desi,8dhopenhanaethheapbirecimieyeofells and the
myeloma cells may be essentially conducted in accordance
with a known method such as is described in Milstein et
al. (Kohler, G. and Milstein, C., Methods Enzymol. (1981)
73, 3-46) and the like.

More specifically, the above cell fusion is carried
cut in the conventional nutrient broth in the presence
of, for example, a cell fusion accelerator. As the cell
fusion accelerator, for example, polyethylene glycol
(PEG), Sendai virus (HVJ) and the like may be used, and,
in addition, an adjuvant such as dimethyl sulfoxide etc. .
may be added as desired to enhance the efficiency of
fusion.

The preferred ratio of the immune cells and the

myeloma cells to be used is, for example, 1 to 10 times
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35 fusion. The preferred ratio of the i mune cells

and the nyelom cells to be used is, for exanple, 1

to 10 times - 14 nore inmmune_cgils than the nyel oma
cells. Exanples of <culture nmedia to be used for the
above cell fusion _include RPM 1640 nedi um and MEM

cul FeFe HAHRDM 88l tabfkanfbhe thee bpmav ¢e bis t heExdawkes of

nye&@ﬂ@uﬁ@'ﬁe&199§® Bad, L be §o§0@N§n$b@@@lcéy%tﬂﬁglon

um use or IS cul ture

bes+@%§u%¢s%?%%%@%%pW%%%%@ R MEN gelipre qpedivpripitable

( FC& ¢ meye bgragegdsf | ﬂhéeéﬂm\?élsrh)‘@é"lor@é e@@Ifrmr‘ﬂ@Q and the
amounts_of . t he. above i mmune cells and the nyel onm

cel FRNEPREFPRRY QREFUFS PRl un ugedveCr T his etYRe e f, cell

to a\dillt:llilr@ P Siod $1i o8 @r@yr@wswpﬂm@ﬁ@fdtt@@b% fetal
37C PEG solution. with a mean

exanpl
nDIecu a?eﬁ%TgEfC% ARSI 1o 6000, is added at
a concenimatebh bﬂsﬁ@ntcpféﬁﬁﬁ%mmlmwmiamountécbf(xm& above

brid Th

repiafiite FRLl ¢ LR BT Y AT T T 31° SRutNd i B in the
cuI@Q@%el¢qht@r@nbl@@ndrlt@gmml©m aoPEQnmwbutimn previously

[ | t re. \
SUPEERPLATL, EELLs 400 ¢ AR s WIS o vicn
r enoezn . mShe cu hybr i elbgit neg &mbwelk@%@dt@y?@QOItﬂér&ﬁded at
[ h i u or
. A5 S EPRERR OPely B Sl D TFAT %, o oen e
condes hied ﬁw@na@n¢@lh@ hybﬂrmmm&ﬂlrlThﬂmiby repeatlng the
thygé&ﬁgﬁﬁlafl%a#{{fg%lgfsgl %&L%ﬁfgéké #&%uentand

conti1 hued genera ra perio i me suf
to e¢reetfRgatioy b@ rérmoee| the (sepe2Batarsi oncekl | §)sion

ot hggehbanetbe GeSER eQrQYQﬁdic—.dé’fPabf@dfoQ% aéfcngkpr?f the

several ,days to several weeks. Then the conventiona
I|n?Y@ﬁb@?W?u??%hb%e¥?mﬁW¢% conducted to effect the

scr eeni Nga 8 th ¢ o Hfa Oha § NSe YD & Sod@SH§ hal1 £ ¥ Ciih the
the desired an IboPg? 30 In ddltl n to obtaining

abo%R Ry 3 e 98 gt in ?ﬁrﬁﬁamﬁ*ﬁw ﬁhﬁuﬁAT
thechhnmnewmeﬁlmn (an&mg@mxelIlqﬁlﬁh&mﬂam%ﬁﬁﬁEhﬁpbxanthine,

SeUBHAGE DURY ARG BRI T AN AL B 05l B

andcmhbux@shiqun@ is continued generally for a period of
time sufficient to effect killing of the cells (non-
fusion cells) other than the desired hybridoma, and
generally for several days to several weeks. Then the
conventional limiting dilution method is conducted to
effect the screening and cloning of the hybridomas that
produce the‘desired antibody.

In addition to obtaining the above hybridoma by
immunizing an animal other than the human with an
antigen, it is also possible to sensitize human
lymphocytes in vitro with a desired antigen protein or
desired antigen-expressing cells, and the resulting
sensitized B lymphocytes are fused with human myeloma
cells, for example U266, to obtain the desired human

antibody having the activity of binding to the desired
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35 sensitized B | ynphocytes are fused with hunman

myel oma cells, for exanple U266, to obtain the
desired human antibody having;the activity of

binding to the desired - 15 antigen or the desired
antigen-expressing cells (see Japanese Post-exani ned
Pateitigrablirc aheodegKokdkantNgentexpo8¥8)ng cells (see

Fub% %aggée@o@ttggaggﬁeacpgﬂbﬁﬁlgnax&egtéonr$ﬁsk59h5emo -

hunman ant i enes can be | mruni zed
thé9§r718| gen F@Fftﬂ’lﬁémémelrgéntéﬁﬁﬁ§§§ﬂﬁga6émﬁé having a

Ob&%b%rEggr@e%ErQQIhHﬁﬁBnaBBkQBQMy'Behgg Hﬁhhgg immunized
descri bed above (see International "Patent

PuBiitdatthen andigsnl oxothe Antigrn39¥Breppiog) 62648, to
VO30 &Pe ﬂ@s&@%@4@%ﬁaﬁngnwgboa§/@3735b méQhEHedescrlbed

nmonocl onal ant.i body- pr.oducin
cor&Figet! é@ecéﬁltﬁé”é‘&&é’ﬂ‘latlurpg&epﬁ ?Hslesmf/é% BRaP3/12227,

culmmﬂamlsd, wor oaamn 2o 2st aoed 4f/05585pr @bonged4096 and WO
gﬁ% tlne inliquid nitrogen. In order to

obt imdcl onal antibodies fromsaid 15 hybri doma

a nmet hodheamdmedisec 1i anwhibel ysairddugbngdayeridema thus

gﬁl%ﬁ{gruéléfe Conve%%g %¥ 'E?hq%_%ﬂ% %% ventlonal

ar € “Obt Al e e “supernat an
metchdd-une vhicghid her oy |hr$or$9;qr§dac£mrn|aspef|oé@mg@da@@riod

@yﬂ £ Wth said hybridoma and
thgﬂgﬁ?ﬁggd' gﬁnbtég%ed as the ascites. The .
former ngt Kodlas tsmqhavalél mfagNC CaistngiLn s Hiogh-esudinop said

anty \podi R%na, V"fhern@?e%dch%alrﬁtﬁeeruséoﬁ isUdhakine sfaq.rd %ybrldoma
| arge scal e productlon of ant. bodi es. For exanpl e,

hy br3 d%hld:‘b?%d& ﬁd“earﬁqmﬁnteloqaécé‘kﬁt&o r?tni%&ﬁ&? @éﬁlbOdleS
be £ONSIPHECT el Usd ngqé hegeihatnt25 oi schesedd in which the
a ese. Unexan n Pat ent blication (Kaka

onRg Iy rzsloﬁqts%fr t&y A F Gd i3 "I
t heccEMa]tﬂﬁIé bmd:;h ma‘lld:i.ld‘uytg:m:;cma donh ttheatant@ddodies are

I nt rnatl aIIy posi.t.ed un t ro 0
Buo%pesjtnel‘yea? ythas q’—%ﬁl\ﬁ PO J‘Pelr \f@ho%gé%r tl{lﬁcable
t hef @0 Mattaiming dmghgam:stny Eaep:@smctmre;ﬁ ,ofwmeamatihe latter
Insgit rq C C ke | ogy.

e 6 AL S A e S T e Ggodies-
pref . J%sp}arﬁxar@lqema dpery tdntem| p5Pquiatg e ttig IL- 6

BALlBéeeﬁ[Mle 10 D@ Ncdh&e asGl 4 esudt QM #He method
PM 1 antibody is_purified, or a
disclosed 1n Japanese Unexamined Patent Publication

(Kokai) 3-139293. It can be constructed by a method in
which the PM-1 antibody-producing hybridoma that was
internationally deposited under the provisions of the
Budapest Treaty as FERM BP-2998 on July 12, 1989 with the
Patent Microorganism Depository of National Institute of
Industrial Science and Technology, of Chuo 6, 1-1,
Higashi l-chome, Tsukuba city, Ibaraki pref., Japan, is
intraperitoneally injected to BALB/c mice-to obtain the
ascites from which the PM-1 antibody is purified, or a
method in which said hybridoma is cultured in a suitable
culture medium such as the RPMI1640 medium containing 10%

bovine fetal serum and 5% MB-Condimed H1 {(manufactured by
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35 nethod in which said hybridoma is cultured in a
suitable culture nmediumsuch as the RPM 1640 nedi um
contai ning 10% bovine fetal _sggum and 5% MB- Condi med
HL (rmanufactured by - 16 Boehringer Mannheim, the
hybri doma SFM nedi um (manufactured by d BCO BRL),

t h&cRPRNINge mdinghe ifvan dhac mbgddbyiaeﬁsﬂonlm)mand

the(rdama@metdﬂ%ﬂ%@u@a%dyt%@np MRYT mﬁ inrom

super nat ant recombi nant anti

pr ddFded asFuteel e SIMSIOTERE) gane ﬂlé@hﬂré gy arnﬁl \‘Ml‘ilreclﬁ’l“l 1

anaaﬁtlmgz/ GENS NG r i1 QREE Hhommihe uByhhi %%% and
i nt egrl into a SUIrtlaI;] e \J/:ector \/\,'nluc[hv:bﬁé vvgs t hen

i nt r oduded ST IR AIEARBY HEeEh A St e ogiiesehby the
I NI ras e aRdhndlidglodys (Heeh %@ralebody gene was

T ERAPEL G oV ICONAL RGP BOF) B8 SBaBIEFheation % A table

Univtect di ngdam byas MY thNoBMBbHSHEEF LTRost9%@h. be used

Speci flcall NRNA encqdi ng the vari.a

of ‘the c?e?ryést?nz}\:nﬁnﬁ’e o4 BSoMRPes 8‘31 %V)tl Eﬁ’ggiyy r}§ee’

pr mmni@,c@drs:mms: & .ybr iacoimarHiek golat i GHERAPEUTIC
p [, RNA U f qr.

exa q L no&ﬁﬁﬁ%%ﬁﬁ%@ gﬁﬁﬁgs %ﬁalnugﬁﬁdﬁthed %&ngdom by

ul tMPéTé@HtIrAN Ry LetHEed (T -r W99, .J. M et al.

Bi OChemsﬁiéd’lﬂljc%agﬁy,lganﬂ%g%%c%ﬁ%% thie ‘,%@P%ffg[%7 hedg region

20 (Chom:z nski, P. Bi ochem

162f 18 C{%‘@L)redar@dittlrk@simmn@lmt@;ﬁiarfé@w @@mWy—
tOt};ﬁlocR{\iAid‘!;yS'dbngsI @Jdﬁ% %JerHrci@dn%n k'Tthe isolation of
( manuf act ur ed armaci a) and

W EBRRACH ST URIGA i FHERAT S 5 e faPedt s agimg ox

t hea@mlﬂ@Pr @ VA E’wﬁrfdccaiud}n 49 tehgyuahactiveed 25
armaci,a nti body may

i.on
oo ARG S ot robt-ATnGT G 4
r evBsrcsghentirsnger { it exe. 1 8, DR 9113352359 )SY nthee SIGRED rastihagl
the cﬁ'M‘é: arse Jr I pt Fir, t JAn _
esis Kt andP 3?¢ﬁa{r§l 1 Ek}]gqealAl thLrna Vel F d 1t6h2 156
Syn]tEh%)Srl sal’ailcth%'rrmm‘fﬁ clat irprerofresDNont Heves' todmil iRNA using

[
R MO S0 S ) an

Aca*'fhe Sehke UsA gyt iwEly 8gBliooEn tBeldigpsily Rrepared
et @ding NUG ehi6i Al REWA Purification Xit (manufactured

by Pharmacia).

CDNA of the V region of antibody may be synthesized
from the mRNA thus obtained using a reverse
transcriptase. cDNA may be synthesized using the AMV
Reverse Transcriptase First-strand c¢DNA Synthesis Kit and
the like. Alternatively, for the synthesis and
amplification of cDNA, the 5'-Ampli FINDER RACE Kit
(manufactured by Clontech) and the 5'-RACE method
(Frohmah, M.A. et al., Proc. Natl. Acad. Sci. USA (1988)
85, 8998-9002; Belyavsky, A. et al., Nucleic Acids Res.
(1989) 17, 2919-2932) that employs polymerase chain
reaction {(PCR) may be used. The desired DNA fragment is
purified from the PCR product obtained and may be ligated
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35 (1989) 17, 2919-2932) that enpl oys pol ynerase

chain reaction (PCR) nay be used. The desired DNA
fragment is purified fromthe RCR product obtained
and may be ligated - 17 to vector DNA Moreover, a

reconbi nant vector is constructed therefromand then
i s GntiesthdeNint o MRregyIsr, @t &2 comodmantti @I@C@@IroniseS'

ar ecyaltaciadd o HIRRE e ﬂW@ﬂ red iheGRERIRAN G nto E. coli
vector. The base sequence of the 5 _desired DNA nmay b

coiGmed I FNIFOWrTHIHES Sifeh sadeciire diodesepare the

metdrad. r NG ddid i teReRdidr] t heeV bhel %réq%fentag»eof the
degjﬁred ti body has been obtained, it my

My B iG96 HLFESED st &ntkhiouig; awt(ned such as
r egilen)diefed4ie nd@sigced 10 antibody, which is then

the DA iRty T regith tF % REHR By npap e red

i ntaegnaioeiy iratso k:weremrtesme@n \zLe;Ctmary b@ontl@iame@g tBNANA

en n of the anti I n order

prgeuce r}iecahﬁét |C%g}j°’y c% r s ST (t(ﬁg T sfd%the desired

i nvadyitlicedy .t heh iaoit |1kﬁod5hegven&1tlegnartte@gr1att©d a@s expression
desgrddpd bel Q"éfrﬁg & Xth(;%?sd ne\ﬁ%%tcﬁrgs%h%svt%e%elon of

EXDFESSEd un er e expres
r eduieatadYi badsginsy, %rlr@mwt@danr@mw@mb@rxpmwsapna vector

Pr Bt in i e RBEOUSIdMind h:‘?]ee)ﬁlp RN MERQS JRY KRRy .

transfornmed 20 into a host ceI and the antibody can
then be Ekxpededo HARIGE U AO¢dh@dcdon tse Ha the

pr @ﬁ%’ﬁeﬂm\tﬁmerﬁﬁon ardtef laﬁdt&kﬂo)dyabte@{]eGQSV qm:jga_;lﬁa%réfd as
umanl ze

ant bod S Chl neric anti body,

A BO S el htart St 1350 A 5 S o0 S8 6 Aeh&o be

purqoqsﬁeaﬁed ovetd g Hee teeind rego use tamt Ieg@ﬁe@st:l.bn regulatory
These al ter d antl

pr oaéﬁ (ﬁ]um ng ﬁmov‘:/’rs%L rethot df%ntal k?&iﬂ?‘oé"gr’f

be Sitss qehtbly | itge |a1g>ndw1d1hu&omimtra|m@d PeNA ransformed

enqqpuawa e J{ﬂ an, pfe tk?egta{éRQL%] ca%O tli%h'éV* $C N s sed

the C region of human an
|ntté'§frr£1e'd- into an expressi on vector and i ntroduced

into a hgst Jy t £in
(see Eur opaeé\(ﬁfrpatrg%qmﬁutg% |ﬂc}ﬁe Ep 12502'§1tt%Ir

| ntdeiiltS Orfal LY @étf@rﬁeOblmq%fa}Aw%rgszmG%ucmmg
thich Mt antibody, humanized antibody, and human antibody

can be used for the purpose of lowering heterologous
antigenicity against humans. These altered antibodies
can be produced using known methods.

Chimeric antibody can be obtained by ligating the
thus obtained DNA encoding the V region of antibody to
DNA encoding the C region of human antibody, which is
then integrated into an expression vector and introduced
into a host for production of the antibody therein (see
European Patent Application EP 125023, and International
Patent Publication WO 92-19759). Using this known
method, chimeric antibody useful for the present
invention can be obtained.

For example, a plasmid that contains DNA encoding
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35 nethod, chineric antibody useful for the present
i nvention can be obtained. For exanple, a plasmd
that contains DNA encoding - 1§gthe L chain V region

or the Hchain V region of chineric PM1 antibody
was designated as pPM k3 or pPMhl, respectively, _ .
and-ie gthain Haviemi athese thleadhiadksiimavke reggem of chimeric

. i L i S 5
the Bunapeor e s e R s e Notie trie s

r esPRENIVEISL 10N Febrirargp i, s Tgoing tihestte phatsmdisd have
Colpest | pitse @fad MUty ale R IR Bach Ry 'gfrlog&sions of

Li mted. Hunmni zed ant’i bo which Is also ¢

r estp P HfRin Hfiabods His Bedd Ifkuensy NCIMB 40362,
tr W@Mimy%rﬂ@&gﬂm@m@ﬂm ggml ‘iﬁl:tﬁf r’@k{&hgl%ttiﬁgal

0 i body of. a mammal other than the
o 4 et S Hk A AE iR FAdte T Ia Limited.
conpl ewem:aarhiyeauearetlrmdﬂm%abﬂiegi ars Qflslbﬂ?llled refshaped
ant,i body._Th neral .reconbi pant t echnal,o or
pr elbt%?aa i%r}]t%g%ﬁ?hasarﬁq%dﬁ*ae‘ge p%y g\rlgdl &hfs
EHQmmﬁﬁEMEnEHmiu&KﬂétEMMKniﬁﬁ’ﬂéﬁ@ﬂﬁggﬁﬂg7§g antibody of a
| nt i O P. t,..Publ jcation WO 92- . .
Spe%@?%%l@e% stetgéugjlnl%:nganvhfg%r m%%aWés% &g gnribody,
| | ghitteo tiee CDRemauser it i deoyrmviintimg rreag‘jma?m/ﬂ)rTMman
r egd ,on: of i 1S j
seséerggllkgdzz di v?}g%%%%lnupi eooréklJSl es ;t\%@n;teegcehcq orgr%g for
ovet FERAN Mg OB tHE PHE! arvtiadias tire admis kriwmeofsdsy
t heg AP et hogk: e dthen p ONA- 4 iy, ot ail b 4 Sidd %{t%q:ﬁag:ional
the. DNA encadj ng the C _region of human anti body an
t herP g nlf‘gt@jrja‘igaefdl‘?rhtw a%zq‘]e%p:“%)ssi on vector, which
i s introseelicdol g, haosulsN}ﬁ CHe_c?tﬁerﬁ‘IPE imgsh gféyjdld:{édi%ed to

sege, Eur opean en i cat.ign . .
RIS R o 6 oyt emeork
t herdR @i hitRan antunodyan t Gaddyd tdhrougthedEbRed Iﬂlﬁﬂnh several
[ i ' termning. . reagion . that .
Ifgrdn\is}}ga?&a\t}%lrl;cg{@ an %ﬁé%%nadllnn ssleicetlg?nes g’é’leercjtaeod?lng with
30 WemreEhitedt afihert dhdreahdyf ridmevitiik megiash  The
of Bifye @antd ool makd abl e 1 £0i QD vy e SUPSdA6D $9e ¢
et f

that the conplenentarjty ermning region o .
r esFREERN hfretiimatht 3 Hodyodaya fdrithen appgmdrated into an
anté P hovsit®r, (B K HleMHducddNGlo ReSost for
(1g£§ iggdyﬁggégﬁggion (see European Patent Application EP
239400 and International Patent Publication WO 92-19759).
For the FR of human antibody ligated through CDR,
those in which the complementarity determining region
that forms a favorable antigen binding site are selected.
Wnen desired, amino acids in the framework region of the
antibody variable region may be substituted so that the
complementarity determining region of reshaped human
antibody may form an appropriate antigen biding site
(Sato, K. et al., Cancer Res. (1993) 53, 851-856).
For example, for chimeric antibody or humanized

antibody, the C region of human antibody is used. As the

C region of human antibody, there can be mentioned Cy, and
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anti body, the C region of human anti body is used. As

the C region of human antibadyp there can be

mentioned Cy, and - 19 Cyl, Cy2, Cy3, and Cy4, as
exanpl es, can be used. The C region of human
anCybodgydmyCide modi Cyéd &e enpnplesi heansbabusédy ofhe C

ant| r r i.on r eqf lineric antibod
Coﬁ%@@?ﬁl3?’?%§a@agﬁggﬁg% eé?gn%%fmogqgﬁ 9b 8ylmprovg the
demsitedd fikaymod mairidiodyt leer theaprphechamantiardeothe C

regi on (@ fr . Is y r.e : .
hunaangﬁlg%?ﬂébggmggﬁgﬁgfg%%%g?%eDggﬁg eﬁéﬁ%gP%Fyreglon ot
dett @ HbRdYg deagived diroantl pedradepithed them shgahmmhn and

ot heye Ihar ik m@e@@mehun%ewt&beegtouh QQthe
dy. AC I ngly,

C 10 region derived fromhuman anti bo cor
antiVFemiiEey aidResty icensHe tiurdn thedyornad epeakarity

red&ﬁ%&mﬂﬂld@“ﬂé@ﬂﬁWfﬁf%n%&%%@b @%{@Q@Hﬁ@%ﬁgfgrmﬁﬁ?al
in the present invention. a_preferred enbodi nen
of e Th F&¢ diagodpd Ai%ef ARy Ork rREFPegBAL the C

i Nnwentiicon detiefer] canbéuiant aaretodiu g?ﬂbé@@‘dﬁ%y,

ant_i hqdy. (.see I nternatianal_ Patent Publ,catio

0% “rgaebrtit e S0 s 5P Ron BRdkbParnpagn reduced
hursen theatt ithedy are tecfud! agy antdbodyplfoys usaninhnghe

Wi .antibody library is known, in
ad&?ﬁ%ﬁ%“?gg?ﬁ%gg' e€scri bed above. For exanple, the

vari abl és egirore fefr deghmmbaetimsody oifs tbephessed zed ehéibody
surface < & w%r%ke?’ﬁe 1 rRR298 ol SRIAY TR lf{ogeaﬁneﬁt:'Lonecl
single chain antibody (sckv) to_select a phage that

bi Adgiarg asse Fihtli gevk iR variglegz ilng e2pathengén&asenthe

phagg 1selacted wd e - ONAssgquence encoding the
vari abl e regi on of the human antibo%&ﬁ;hap binds to

the antifgert P d@%e Pniftfedrodorde e LDNAYs B§eRce
of arsfifbodihata hidwmdlodhe et i@l oy fladhiihigeditht a human

| ARSUELP L SOULIGE 0 SRBT 0Pl 8L A €000 1o e

obtaiavehunmefor adanyddy,. tHeesa mrieds carienalofe atyhan

(oo B, U0 . (Y0088 A0Sy cre

andhaQ 93115888 meittidsbdys gerdnadenstradct edtapody (scFv) to

desgridad ARQVE AL binds to the antigen. By analyzing
the gene of the phage selected, the DNA sequence encoding
the variable region of the human antibody that binds to
the antigen can be determined. Once the DNA sequence of
scFv that binds to the antigen is clarified, it is
possible to construct an appropriate expression vector
that contains said sequence and then to obtain human
antibody. These methods are already known and can be
found in WO 92/01047, WO 92/20791, WO 93/06213, WO
93/11236, WO 93/19172, WO 95/01438, and WO 95/15388.

Antibody genes constructed as described above may be

expressed and obtained in a known method. In the case of
mammalian cells, expression may be accomplished using a

vector containing'a commonly used useful promoter, the



10

15

20

25

30

35

35 expressed and obtained in a known nethod. In the

case of mammalian cells, expression nay be

acconpl i shed using a vector coptaining a comonly

used useful pronoter, the - 20 "anti body gene to be
expressed, DNA in which the poly A signal has been
operabiedy gead dto Pe duprstsseam Ohidr éof whdrcha thecpolly A

cond @i NG Sipfd NG 8s rYed N€ 3 downstsj’:eam thereof

pronot er / enhancer iﬁ%_u e "human cytomegal oviru
| MR At C B e AN PTomst exdishilicer Exadwileisondl [the
as gdindt B RINANGRN MY GG R o gjg—xqozvqrrus immediate

expression of antjbody for use in the presen
i VAT o P r e /S B sed vi r al

pr onot ersdEthianeans,, SRS grafdo?Wr/dsh RO ich can be
Vi rus, %ganV|rus,,and siman 10 virus 40 (Sv40), and
r

pr St B e fEESE e v e HoadY femaisitan e dihjes present

sucimesnthisgn wlcgaldrond a@edl viaal( Peloh)terfsenhancers

exanpl.e,_ ex ressi.on may q? readi,l y acconpli shed by .

t he® et 5 1914 5 Yan R M (A4S g @RS NR VIESey and simian

al .yirds Nat (88 )1,9720d 2rhmdRS-sl/bhharaenr sSWdived from

pr onot er enhangﬁ{ is ysed, or by the nethod of

M ZEMihet Bt LI MU R mes SdppoRddatra fagtor la
Nucligi € ici ds Res. (1990) 18, 5322) when HEFla

pronot er/ enhancer_is used. In the case of E._ coli

expr essi o AR o rftREEE 120 MY Hiser@fdi iy miciasged 1shed

cotn@’%n%rye uﬁ@cdqd-t?Q:fﬂHMtﬂ(fleit rf—‘rett _Qag. .Zi(%ﬁhi%%?i%egﬁe d.0t al.,

ant i body sec ion,. an e anti bo ene to be

e EsEtR CFE ol oyl Qe e i 1AZo P x oHd t qa(gnhancer

pr atesed f gjfr exanmte, mditesd ofarmm.~sﬂ‘1§ll_n‘fdaic @tetialLaC(ZfIilzushima,
r ter raB pronpter.. The .nethod o t, al_.

D5 Fvedip Neastay 4y rﬁa@t%ﬂrce%;ﬁe&l,”\zé?ﬂsjéf 5322)

Varghen Bl @tpedmot EAGRh dhcdd IR )uded .2422- 2427) may

be used wh%Q | acz %&? ter is used, and the t hod

of Better™ et® &35 Bit ther , CML e SKHTES SO ARY PRogPpducted

240y 198 =A0A3) 1 1 riveyn dlpea LtScﬁﬂndmfle_,? wareaB ﬁsﬂmd t @rdnbter, a

use e s al s ence for antibo .

secérjie(%r?%%:aé%ﬁ%]lg%mép?%o ucaelgtqul‘%ocf 9515 Oé%m%]fd ghe antibody

col §ene hieo pet Bxp g ed sepleloed bei expraBsietn alhereof. As

J. ﬁ?&tﬁférﬁéteé}gﬁﬁg é}@a?rn%le‘B?tgfe%S@anC% q‘f@hnelf%%%ed lacZ

After separating the antibody ~produced 1n
perPPPmeRgr tard sA¥AR tRF@NQteY he Thw insddypd of Ward et al.

(Ward, E.S. et al., Nature (1989} 341, 544-546; Ward,
E.S. et al., FASEB J. (1992) 6, 2422-2427) may be used
when lacz promoter is used, and the method of Better et
al. (Better, M. et al., Science (1988) 240, 1041-1043)
may be used when araB promoter is used.

As the signal sequence for antibody secretion, when
produced in the periplasm of E. coli, the pelB signal
sequence (Lei, S. P. et al., J. Bacteriocl. (1987) 169,
4379-4383) can be used. After separating the antibody
produced in the periplasm, the structure of the antibody
is appropriately refolded before use (see, for example,
WO 96/30394).
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exanple, WD 96/30394). - 21 As the origin of
replication, there can be usedj;jthose derived from
Sv40, pol yoma virus, adenovirus, bovine papillom
virus (BPV) and the like. Furthernore, for the

ampl i fi &t ithe Sritha génaepdpyganiaper thareheahobe §sed

Cehﬂuﬁ%§k@ﬁhv%%pﬁ%%%i%W4Wecb%ﬁ oﬁ%nthEEUdgd@ﬁOV1rus,
sel ectable markers the am nogfycosid

ph&SPHAE Bisridrlese VAPHE (R, ai!’lﬁetflﬁyﬂrﬂé??ne Rusgermore,

(Toweame am uyﬂﬂca&a@hhb&et%@a khe cB??SHanbgoiﬁlthe host
tra ferasg : ol ate

Eco ene, the i hydro
NE 'r)eg% r?ég‘l’énﬁ’ﬂil1 t"ﬁé?tplrﬁecanlen?éfldﬁhés selectable
prmdum@nEthk amhk%QﬂWCEQHd@S@hb@phﬂ@gaﬁé@%%@%e (APH) gene,
I nyent i raductio ysten1c n be.use
pr ot cﬁ?%WI§GéFP%HQﬁF aﬁ&] &?nﬁre%arﬁPﬁénX38ﬁB9P§e§uanlne
trnphasphdnubauyuIuramsﬂﬂnmsepr@dagpt@ngenatenheAs ghe
I C te t-h can_b nti.oned a
15 SRR e RN Tantd, SeBaRiot e deres
and theETBWddmtﬁnmwﬂqqpymanOWhﬁﬁh1®wpwoﬁ9rpnsbanmothe
ceI ar |l e re_a
ﬂf%s wgﬁgfﬁ%ﬁnﬁygkeﬁ%aaﬁ1C%HC%l%5 g%%g %glﬁg’hgedj
pl éfrhe Wéilq%:tl@fn fﬁwg:@lm deln anty amemalragébhs comprises

i nalnide o )i 30 MY 8 GaNoS pTUeh RS oGHOy %lel'rs @Bthe in
cells, nyeloma cells, baby hanster kidney hd
re a

cel i T HATRRATION Sy teVer dhesk san( Pp app
celdrmoduat @s %t%ﬂ&hqwte%@loy@ eb&)arly%%%t c&fhlsS and the
such a f9, sf2 gPﬁ pl ant cells _
GRS SRHarD M S AN Re 8 TP RGTY5 8 Coikdna
tabacumwm GiheITas}u]dm:ylsﬂﬁJceeie&d.st Qr@awsl@&l ﬂ::hletrléf %re the
cell.s inclu ea such as t

3ﬂﬂﬁﬁgﬁ%%%s 4%593156%E1 y YOS oﬁ§53§’ ant

cer@/llshaear o?rurfgdlartmiilcms me:gm smdimads cehéd sgamed ude (1)
&lll% dPN& SSQJGCCH sc%,ll-fd/ d%iﬂ [ glq’]olsu%eﬂ.l %er Hlé/%(ioma

mhen t he prokaryotic cels “are Use

pr oAk S rorP ad3ps theyies bgH & davepl d)ﬁ%%\cp@rhlal, dellias cells, and
Knoydy-o b%ltlesfé' al2 C%ﬂﬁhﬂﬂl%]rp%lﬁ%c%@hcg' a el u(sEoocytes,

coli), d aC|IIus subtilis. %y |ntrodu0|ng I a
t r st OHNEMSHRF R e ldenSUsh tafe S35 #ddilr e@ng@nflinSody Known

I ntel dheses o) lismArfGUIAdY id1dN®, those derived from
Nicotiana tabacum, which may be subjected to callus
culture. Known fungal cells include yeasts such as the
genus Saccharomyces, more specifically Saccharomyces
cerevisiae, or filamentous fungi such as the genus
Aspergillus, more specifically Aspergillus niger.

When the prokaryotic cells are used, there are the
production systems which employ bacterial cells. Known
bacterial cells include Escherichia coli (E. coli), and
Bacillus subtilis.

By introducing via transformation the gene of the
desired antibody into these cells and culturing the
transformed cells in vitro, the antibody can be obtained.

Culturing is conducted in the known methods. For
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transfornmed cells in vitro, the antibody can be

obtained. Culturing is conducted in the known

met hods. For - 22 exanple, asbhe culture |iquid,

DVMEM MEM RPM 1640, and | MDM can be used, and serum
suppl enents such as fetal calf serum (FCS) may be

US ERKITP leonid hdtheoeultmreaddiguion, Wbbﬁmsmlmo, and

proguged-4 Yd Wf’sé%y S ddTRIAN %g.lg q.'e'm%nt%t %u i gl tflg%al

anti body gene has been introduc into dom n
caiaf ot atfiGial mal beharsad ke CAglhlrma\tul@@ In

Pr oglet i Obh Syt EIBod e i L 2 @%od“@@& 9%6@1%%0%§

whi ch enpl oy animals and those wh

enpl o
pl afiRLaNiWehe it et sk reice wWived tth?ela@tdrb@delg@@@cha@n been

sysiremsomé& B4 Oh TIPS AN daRS8GE S A% %mllsand the
pi gs, sheep, mce, and cattle can be used

(\/ e g aser, SPECTRUM Bi ot echnol ogy Applications,

1993). A&smmwimwcﬁjucﬁdﬂdﬂ/\wy@:e@r@ ktelel_»% wsed be
V\hen ants 3@}? use t obacco, for, e>3ﬁi[ an

iRk TN 16" TR B0 fodaa 3e*%hich
_amerabbosorplamm.t S, Wrasnd arhienzdrs |ah@dnmdar & hpired wged

n I [ ant J.ecaover d Far
exa%n‘piéh@gin% %sbtoéﬂsod“g{r}eé&(? s Phdertéas 61 gRgects.
m ddl e o¥s treRmrgRelfe  edredidi NP Jmrsot aheemhmh:a sand cattle can

I nhes epddy W%C%dsrért h%?ﬁdﬁ(%ﬁ%loac%&%%tlogy

casel n tO prepare usi on genes ragmsnts
corfiRE MR 1ahe A Dn gdied mo Wsiest sthe iddwiosowy can be

gengsd@ds h@edn pnssid ed-angddl e ddt & %%Enple, can be
enbr and the enbryo 25 is i'ntroduced into a femal'e

goagldl'he desired antibody is obtained fromthe mlk

pr oducedirbyi hdwy tqearnﬁeg%me: Jgﬁ:a:todd%ﬁdw._ntt@) tthh%s@%tnlmals or
V\,h ecel ved Céh%e’be he offs t.her eof

I% o i net S 6¥€ hY Anistg ﬁéllmals
descpxr eell aamit $ b oyd pra)rb.waecdachy tHver %catrrrgﬂl@sgam @angdaibdy gene

hor tq .t tr eni goa

appﬁgﬁ% (%éb C{gﬂ'}? opcfle O%-] I O/g.FélCehﬁ&Cé')@ng prOtElI’l
(1%41)(31’1215 Gi%ﬂagﬁkﬂﬁtlw;ﬁfbcﬁidd@\m’d’fﬁ:w @nlllfke(é,uo&h as goat B
baquOVJrus i nto whic the desired ane has

beer Trsert 2T LIt dHEPY £L4% « hed tihgontaining
t het ke sf u st rang ¢ oo diyn toarnwiiiecro bittad mectlbody gene has been

inserted are injected into a goat embryo, and the embryo
is introduced into a female goat. The desired antibody
is obtained from the milk produced by the transgenic goat
borne to the goat who received the embryo or the
offspring thereof. 1In order to increase the amount of
milk containing the desired antibody produced by the
transgenic goat, hormones may be given to the transgenic
goat as appropriate. (Ebert, K.M. et al., Bio/Technology
(1994) 12, 699-702}.

When silkworms are used, a baculovirus into which
the desired antibody gene has been inserted is infected
to the silkworm, and the desired antibody can be obtained
from the body fluid of the silkworm (Maeda, S. et al.,
Nature (1985) 315, 592-594)., Moreover, when tobacco is
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fromthe body fluid of the sil kworm (Maeda, S. et
al., Nature (1985) 315, 592-594). Moreover, when
tobacco is - 23 used, the desioed anti body gene is
inserted into an expression vector for plants, for

exa 30, and then the vector is introduced

i nt'g?%&og%)\l‘? st DOl SI8AE disi dmseriefadingres an
Theeméﬁmrmw@cﬁdkenf&c igifealed e ohagae w@ﬂ] 230, and
Ni CS i ana}?tabacumto obt ai n the desi red antib

frof LalE Y thetidipicsd dRta &n a@te(f-flu%seHCh as
al AgﬁhbactbriumnHHMefddﬁ&M@ 24he b%bﬁgﬁﬂunﬁheﬁhen

T oEEYee® P DHEREA it i b ind seRagmo dpngbta L
thethmemMMMnt(ﬂmmalﬂr)omrtﬂehedalvmt oghahe tbbacco
Chald‘ulﬂ{n afgtlé)od)f\,lémé/ dae'lt se urrat%ly |nte rr}g% gﬂr%;gt)ozq

an expression Vector an ost$ ‘a
si MAtahEbusly, or DNA encod| ng the H chal n and the

L chain g be, 48, ddy oY %}&%dc%m i% $i0gle O%X%e%%'g%“

vector, and the host tran med ther eW|th
| NIRFGBFOHRA Fetteans, mﬁoldec,sa:trilcbwcw\eb@avellwa) encodlng the

Anty esnd ot H@%ﬂﬁﬁ)h%nort%%e%glw%%'ﬁn Eaﬁhggn of

anti b fragnments or nodif versions thereo '
| ot P A HheyPereiertelabliy tegeat eFoi ngparpl expasssion

fr agiend s 0id afd bﬁdé/bs they Qr‘é@ﬁéf@%rd@%lms'lﬁﬁhQQaE@%usly, or
2, Fv. or Sn e-chain Fv (scEv) in which Fv's
of A fencPadite (RO LGt dd Gheed FhaLe Savt kBl e
I|nkEUegfiKEﬂflﬂﬂﬁl@/sﬁﬁ@ﬂdﬂ%ﬁpﬁésﬂﬂbnt&%@E%@ thﬂ &Re host
n epsi.n, produce
) Do A e A AR, Fnski s ons LR sty
fra@-ﬁ%lmcea@rcm WorstTlict2y,. and then introduced into
an expr &g Qb eleﬁ‘:tﬂ:rr S %.I?I t%e ?B:re%%%%o 1nve§t1&n may be

sui tabl e host ce (see, for
al .2ntLbqdim il gmemig Hr mlﬁedz%esz@m tBetreerf, abl long

E | 1989)
Zggaig%m Plzauree?k;{iheufné\ébé’gl@%ée@ Lo %Q%l(e ég f}E%ments

En%tﬂ HahP s Hh %m%?@%%ntl@ﬁ@yfab[i F(I@fbt'heds-‘?v or

Hnzyine! 198 . 10D HE8H FyRRUSTEAUXhadn &h
| S Entgg;é%]ﬁgﬁgyl (1989;0 1F21 3% 663 a ord L

B| (AR e e 1§ ligkersy) .

Specifically, antibodies are treated with an enzyme,
for example, papain or pepsin, to produce antibody
fragments, or genes encoding these antibody fragments are
constructed, and then introduced into an expression
vector, which is expressed in a suitable host cell (see,
for example, Co, M.S. et al., J. Immunol. {1994) 152,
2968-2976; Better, M. and Horwitz, A.H., Methods in
Enzymology (1989) 178, 476-496; Plueckthun, A. and
Skerra, A., Methods in Enzymology (1989) 178, 476-496;
Lamoyi, E., Methods in Enzymelogy (1989) 121, 652~663;
Rousseaux, J. et al., Methods in Enzymology (1989) 121,
663-66; Bird, R.E. et al., TIBTECH (1991) 9, 132-137).

scFv can be obtained by ligating the V region of H

chain and the V region of L chain of antibody. In scFv,
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scFv can be obtained by ligating the V region of H
chain and the V region of L chain of antibody. In
scFv, - 24 the V region of H chain and the V region
of L chain are preferably ligated via a |inker,

' t al

b R BB 7 M BRI B s e et oo
Thep¥efegilohy ohcyiatcétann?aarui Inhﬁ@é S pfrﬁgie@crh}ﬁfy la ¢hgithge

be, deri r.oom.any
aboggg%lreeﬁ??/%n %o%ht‘?/b%'dleets ]70:9' tﬁﬁé’%eé‘ﬁtde HiGader S USA
| i gat P8y t&e, \58eYyt oFE3) anyrrsagnglx&:gzlhﬁi rbdﬂJthdl‘%Q.n and the Vv

f 19 ani no, aci e ues
may oo het e st gl P A e biaheiy of the
usmfgomm@mmqe@ antidddlichmi n Zar e ;i'é;ﬂiia;ld en l\ir?kel_r for

0 ncaodi ng .t.he

chor p2aflad e P am DAL Sy ThAE GB50E St 65y
as TPBPY Bt ef By SRR i Nigtife arpord iaor cofretsheluaNAmay be
enc@skdg the desired am no acid 15 sequence anong the

above sequences by the PCR technique wth the priner
pair spe@?l A yemePq lefégb?ﬁﬁf’é?rﬁdsttenéﬁé?cﬁlﬂedam@lbw DNA encoding

furtiery achpd id ycbzﬂgtﬁé"EH COHEiat i1y 1Qfn Wt%c%%'o':\‘rlga antibody

t he e |inker |on and the primer pair
def ﬁ‘ggé*’ﬂ B JH“% df S ONA B L ghrdd (o negson of
H Zﬂl@rmwamhuitmd_y ciHithe r’ﬁ@ﬂ(éfjﬂé/@yy arr@l(iffy@l}lﬁson the
Sch ve..been constructed, an r.essi
gorﬂg%nt a]?lntf}ﬁeg Iﬁs‘erﬁ%n tdrea'ir%@éir nowAH
sa| P FGN &S sty edtorakeare tmqmtrmemcbyb)thtdwCR technique

The 28" B0 R e A R kL R, R A rsg heteos,

é§§idﬁﬁIﬁkﬁﬁhqﬁzﬁﬂﬁ%ﬂﬁyhﬂHWﬂh? pmmdum@dlbm of DNA encoding
Obtiﬁi@g%bﬂft% 9L91r1ﬁ<é1h cﬁg:f ds't'iqe il ﬁ[%qfng)ralr which

that _pnentiaqned above oW ng -l B
expIEEnGF ithat ddt en%tq ewd Ay ded ligesied #losahe H

enceipias sesd these, Huiant ikede fnag®nts. As nodified
anti bodi es ?ENI bodi es associated with various

mol ecul 69" SUHVAR FEIRHEKY IS65¢ fIaycoloeepECPnsaruced, an
usexkpf‘eﬁaﬁﬂdmd&ecta:a: usert Herieign talesO MAHCAMBRS$CS rans formed

PRI S o sh e e A B
antanxﬁnﬁnqﬂak;methods, and scFv can be obtained using the
resultant host by the conventional methods.

These antibody fragments can be produced by
obtaining the gene thereof in a similar manner to that
mentioned above and by allowing it to be expressed in a
host. "Antibody" as used herein also encompasses these
antibody fragments.

As modified antibodies, antibodies associated with
various molecules such as polyethylene glycol (PEG) can
be used. "Antibody" as used herein also encompasses
these modified antibodies. These modified antibodies can
be obtained by chemically modifying the antibodies thus

obtained. These methods have already been established in
the art.
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obt ai ned. These net hods have al ready been established

in the art. - 25 Antibodi es produced and expressed

as descri bed above can be sepas dﬁted fromthe inside

or outside of the host cell then may be purified

to honogeneity. Separation and purification of the

ant i bodyArbibedees roxeRugresum expunasnd @ rdgsdsbed above

accegpl béh:?éi}ra@b’a@écﬁ ' f‘i’&ﬁ( hy q@%ﬂ%’ Q)q‘youtﬁ‘?t;:lé h}efh the host

colum_used Tor such affinit romat ogr a
cancBl nehdi el TR ptler U Lol et AIRPIIGIS #1G | Separation

col &fA. plxafPEesi®h &herkardhefsodis et rh§c—:h%.rPr dee'ld}esent
A colum, are per D, PORGCS, Sepharose

|| kERVRDE hPR tb%@wwwf %fefﬂd‘rl;eﬁ&i mwtography

purhi caéi @@luﬁ@ntyﬁéﬁll pdﬂﬁl éwCWSeeﬂffrpﬂt;pr&I&m&ﬁ%p%
Wi t hout i on aration and

Ptk T 87 pet Dl s oD o o R Rasin G
i nveotuon. megxdep besomPl tishech i s ardd NiMGhe@Protein A

DOVEL T SRRV RTT | (ST oreul By 1 i+ A e Like.
ul tAdtérnaatvehy, se¢tihods oy shgﬂq&ﬁﬁbﬁnnhdiphﬂﬂﬁ@tatlon
chy STRYEHE 201 1 P e S0l Ur AR or A HEMBEnous any

chr omat ogr ap ydr oph rona ograp y,
filttattabiand the |ike. These chronatographles can

be app|S§Sa£QE9oﬂ'£ﬁdH§ﬁf Nt ik e antlbqﬁﬁsfor use

chr pmat ography Alternatlvely, reverse-p
HPLER cBpe blér%l%%lat Ir%\ée%*bmfé M3 wth ok stommitd shrsy by

Obt@bmbﬂniﬂgth@sa£§yﬁop§ﬂ£t@e @K%dﬂdﬂ%ﬁ%ggﬁ@tggher than the
on,

t nce or
R P Sl R e P Ve O B A
ahsahpk&fiSta@ptapr i @i:ettyn@dnm% ,ed:timzl%slrﬁ?ﬁ%ﬁ ltlr%wmgldlke.
t he SOorpance neasur e a
by A ST EOTCTPRG: - LRE Sbar bttt 111 T e
1. 38hr@mebogtapy i hy%%@phd:ﬂmec Ethﬁiklamig%phﬁ, uﬁd—
30 t u
o B e ot i (e T pn be
to aprgiadl into high bﬁ)@laf%m@mcee b fusird cgmcgnaagog:saphy
add?ﬁPL@ a ﬁﬁt&@hét%@i S |In¢}%%§j€f QYPLW'IFQn AN Gseq.

is incu ate over ni ght at i ze
ant i bodyT %f?@?cg%tﬁﬁ%%QEr@E quﬂﬁﬂdxﬁﬂhiiﬁHEd “in the above

appEeprbat @t ve Bhi e @Uo ANERDAWasurement of absorbance or by
ELISA and the like. Thus, when absorbance measurement is
employed, a sample is appropriately diluted with PBS(-)
and then the absorbance is measured at 280 nm, followed
by calculation using the absorption coefficient of 1.35
OD at 1 mg/ml. When the ELISA method is used,
measurement is conducted as follows. Thus, 100 pl of
goat anti-human IgG (manufactured by TAG) diluted to 1
pg/ml in 0.1 M bicarbonate buffer, pH 9.6, is added to a
96-well plate (manufactured by Nunc), and is incubated

overnight at 4°C to immobilize the antibody. After
blocking, 100 ul each of appropriately diluted antibody

of the present invention or a sample containing the
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of the present invention or a sanple containing the -
26 antibody, or 100 pl of human 1gG (manufactured by
CAPPEL), as the standard, is adged and i ncubated at
room tenperature for 1 hour. After washing, 100 | of
5000-fold diluted al kaline 5 phosphatase-| abel ed

ant RLhHRBAY I gor (hBRukhce firkendy RO (rSEURGE)tUed by

add@ﬂPP@ﬂﬂ,iqupﬁéegtﬁﬁd£9@P1f§”§5§éﬁLH&Eféﬂﬁg¥ é%?“ﬁt room

After washing, the substrate solution 1s a Hh
i nchBAPenatebe| bedl byoehe neasurenent of absorbance

at 405 [ M T el.3550, 1 .
( manuf ac}tqgtgg @55%'?‘29%(1 t"llc;ﬁcogq %&%’% dit%e Wxaline
coneRpsPhet ane - bibe hed dest 1 etleart | yily(makhet sdtharedl by BIO

I L- §ofy Seql p e [ [ an
act i Si tﬁgE gf f%i %%I?%g' t%ﬁ(ﬁL- Cl%kgegét:% oa?parn%%goteesmpneoliature for 1

trafSHFt thEL®r ovasheny, aths wulsofatd - lufhiusy itshesdded and

15 ahteb&bed |- o1t it ith |
bi n?'@gg toe IL?%lrE‘gg@?% t}g%%%%%éaﬁr}sréﬁ%t{w%rbame at
|

bi of Ogi BRI USERY VG MEFRRLATE RRARERMase] 3% bcks

si gabntfaosduediop Byolhad) A tefed1ded vHY Micentration
cons%rggt _e% éhro#gg tqso%o i ntroduction of nutation

by Yeprati G ARt ho At esi dues of the anino acid
sequenceTiné &ltéred LIB-6ther soil i afhe theRldteri@fention

I L- of . any_pr.i gi but en.the

ant Pagne Tocret (0 o ki by TS i ¥5Spaas amng does noe
hunepansmi®. ti26 Spetodical | gt thie s ecdmiard. SITHIGE Urde

of j r edi Sj own nul.ecul —
md%%?%@é%r%grg?n %ﬁ&?%}g i{]asr;’ncOﬁmog(eacelSd wrsrlgcq}hgﬁt_gg fiogy pinding to
exahpte VRPAPFoYrMVriesms met airgnsmit Nble WGrephjicsl activity

(1989) 11.86, 521 @60n flélgwtﬂ‘e v, [+ e t he _
am no acid residue to be re%%:]éegd Sllsgq{fg gg\%nﬁsg{ug&lon by IL

Aft8r an appropriate am no acid residue has been

det er mi nede fad atiof hsy ivY rasiinad: 4 LHfRGu AR
acid Ec,ub titution by the commonly used pol ynerase .
chat M- T SaCH ?%’C%%jt%%obmsﬁ’%%%t@ﬂm acid residues

contAi nhegartheo bastd seguense encadiag hule) ldid source of

OeTE B PO B % TELE M 0 AL 951 e che

as aesigeniciny ol mnt@ppe opor sitde @) @SSiiGN preferably human
IL-6.

Specifically, the secondary structure of IL-6 is
predicted using a known molecular modeling program of the
amino acid sequence, for example WHATIF (Vriend et al.,
J. Mol. Graphics (1990), 8, 52-56), and the overall
effects on the amino acid residue to be replaced is
evaluated. After an appropriate amino acid residue has
been determined, mutation is introduced to effect amino
acid substitution by the commonly used polymerase chain
reaction (PCR)} method using a vector containing the base
sequence encoding human IL-6 gene as a template thereby
to obtain a gene encoding an altered IL-6. This is then
integrated, as desired, into an appropriate expression

vector, from which the altered IL-6 can be obtained
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vector, fromwhich the altered IL-6 can be obtained -

27 according to the expression, production and
purification nethods of said reconbi nant anti body.

Speci fic exanpl es of the altered IL-6 are discl osed

i n Brakenhoff et al . Biol. Chem (1994) 269,

86- YOI &L ng ¢ %aW%oeﬁf%?SlOYENBUOﬂuC(tm)anﬁs purification

1357 d136ds mgﬁzdlmbmmr%wcﬁm The 1L-6

parti al e or the IL- ept.or partlal peptid
for use %ﬁ (Eh aerPRl‘?%v%%tt}ekkﬁw et Assy ddeClosed

bi nﬂhn@raloemth.eﬁf reetceapl of @L.BJiLOlG.., CHent esatqe;gtzn)wlag 86-93,
d [ ansyi t 0 c activ

an %‘gé)Ti IIl?h%tl 5} p@‘?f?agf' p@%% e ot 771L36f§ WO 96~

recb@@@& p@mdlwm Qﬁﬁﬂ?&ﬁﬂspecifically |nh|b|ts the

bi ndi ng lL-6.t recept to IL-

receptorﬂgr #IF_ F9ar%eés-lpglctzf% CPe O ftti‘}? gﬂ&b% dffﬁet?rtloﬁg

it.pantiak EﬁmtﬁﬂﬁtfoifuﬁﬂchnrtﬂetpEHEHnﬂ ﬂﬂwEntloﬂ has an

b folls gha

ol ogi ey ack LMl Ted Lifug partg}q 0%k S,

t ransduct | on of peptide’or the
| L- @?%%%%’e%@l&’paﬂqi afﬁOEp%mWetﬁasn%:nlptep:thajénologlcal

conpt 5+ gy SOPeTLe al ITkls, the a1 acid se & th
t he regonlnvolvedlnthse 20 blndlnF?dcrlolL g}é?’cgeor ©

| L-BETRCEPTHF T H RIE" tad rReRIci 3P %f&fdeﬁw@ldfy linhg kgts the
| L- @m@m@t@f ISuEht @ p]?»p@uel@e;gﬁﬂe rﬁg[lt%ﬁSIL;L%

referably. 2 referably 2 ,
ani n% %?:Tr%r r%]§| g rl‘ﬁ@efcf_ JGV‘?J]E\‘FT iafid Hy GPRFging it.
| L s r@c:eqmmlt Z&emrdm ahotpetmazdmmrt%tée m.gﬂ ll&tletictlvn.ty

in the hin

i nvol ve
Cg‘{aand %, %‘recep or $HE i HE AU S5 érLbf6
IL 6 or The @Ee@apabt;ahrwepmdqarmmmglsml e@:ret]_:ﬁ:ldr
Q
e e e G T S
peptheaming meid srqdrrce |of driterrag qir dparcd visite in the

| L-16i R@frid abo PEDL 6 Aen @ 11 0e rddeft d2C8PUYe RAt S a'aﬁ,{]g

peptide by a genetic en |neer|ng t echnol ogy, the

seqtfédtE €nc i g~ - ¢ P PHRRITe Sueh mt egnatis
| Nt e i £XPY e@@rh;@ﬁlé/%tm - fgomu ey dihe, 39 peply, d%ore

P E SRS ol A B S Gl o bocy

The IL-6 partial peptide or the IL-6 receptor
partial peptide can be constructed by specifying the
region invelved in the binding to IL-6 and IL-6 receptor
in the amino acid sequence of IL-6 or IL-6 receptor, and
by producing some or all of the amino acid sequence by a
conventional method such as a genetic engineering
technology or a peptide synthesis method.

In crder to prepare the IL-6 partial peptide or the
IL-6 receptor partial peptide by a genetic engineering
technology, the DNA sequence encoding the desired peptide
is integrated into an expression vector, from which the
peptide can be obtained by the expression, production,
and purification methods of said recombinant antibody.

Preparation of the IL-6 partial peptide or the IL-6
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Preparation of the IL-6 partial peptide or the IL-6 -
28 receptor partial peptide by the peptide synthesis
nmet hod can be effected using asmet hod commonly used
|n peptlde synthesi s such as solid phase synthesis

hase |, nthesis. 5 Specifically, the
Fbte%‘g slﬁpfmq :%m%? Pﬁ&tKéiiehﬁthheSlS method

(Serarelbd oamacﬁmprrwungofa E%twnmp@&mr@aﬂlsy) use\dolm tdptide

Pegytl o Gbusqk: @Fp Cg nthe5|3) edite {

HarUaki S m S @ﬁ‘esﬁﬁy Belds@dd phase

Th@ynﬂﬁasﬂ¢mase synt hesi s nethod used |ncludes for

exanpl e,q g 0 i.ch 0 Aaci

cor respo i nlgf]tceanIWé % e\l\%hﬁg %n&sctrﬁ eﬁlefrﬁ de' 5 Iygkuhin
synichds Fet 9 @ﬁmmaiquanfv&umm@rt wifi Ghairdmaceuticals),

acﬁ)ShUbll\%nl &éﬁ&%o‘? GSOQJsee_Lm(SPep&qu{et %ynﬁh%rél%rp, 2dited by

a-am no group
f udty sl Ygarjolmr@,héflsl@é@waprsétoémned 1If%%lh aay be used. The

apRyARId %il‘?asel%)@{tcﬂe%olté %t@{o%&se% 9%%@%@%@& f%@eexample,

amno acid at atime, fromthe Ctermnal
N- terGRAFE 1 Qdt et tihdieh ad @l%@&h%ﬁ0|rmemp@dlgal do the C-

pr ajeedinl HOUhOfpdde dr a8 MR sImeuR 8% thsa@oﬂgled to a
acid or th%gf R |de coupled to thé resinis

el iTHRRRd Iit% WP e g&are@and CePeRyanE s20and then
theypeptire £hal nn e 3eld-4p I?ﬁ';s% SRt 'oq:e S%@Lh%e%lhgln

nmet hods are divided |nto t he Boc the Fnoc
metiB dedendisip h hase hogse m‘rotﬁmteélcwulr@@ ghoapptopriate
bepﬁﬁﬁﬁbtfﬁéfﬁr&ﬂ@Jﬁkam%%ﬁ%éﬁ he %%%h%egcﬁﬁpﬁkdg time,

| ete, a deprotection reaction and

reafc’i%crﬁ? © aeé%%r‘r?gl tve Pepti-Fererand figRcehen, and a
supRQIdt e lcirﬁer’Hle’ﬁl Sulg pr tegt%%\ﬁagﬁroﬁlbo@ft Bfe a-amino

pepti de chai n, hydrogen [ uorid
tr|QHHQRNQﬁn§hﬁnﬂ9%ﬂﬂ1@%%Q:Qﬁnﬁ@q @epﬁéd80§0uﬁéﬁﬁo@0 the

ancteTanq i i tdl&nﬁﬁﬁtéwté‘i@;d aqrt%rgz%%%rl@l hpdaedd %Q Efongate
quoc nqggﬁg far ex3gp t.he above rotecte
PR Daleat Hydt sGener Pastide Funthesis
praﬁﬁﬁnmdaﬁaﬁﬂudmﬁuﬁedsubﬁﬁquﬂmﬁIBbcdthhbﬁobﬁ@ttﬁg gmoc
limnpated a 21 e peptide is recovere
cIeaV|ng #E(ﬁ%qﬁw & stppor ﬁ§%|9f BEPESERGS gTePRdEC Pe
peptiedk can 35 be obtalned On the other hand, in the
Frnoc netfyad, Sg%cy%tg reaction and the
ol eavage reactlon qqs(g é?jth% He's?2e8 peptide is
complete, a deprotection reaction and a reaction for
cleaving the peptide chain from the support are carried
out. For cleavage from the peptide chain, hydrogen
fluoride or trifuluoromethane sulfonic acid in the Boc
method, and TFA in the Fmoc method are generally used.
In the Boc method, for example, the above protected
peptide resin is treated in hydrogen fluoride in the
presence of anisole. Subsequently, the protecting group
is eliminated and the peptide is recovered by cleaving
from the support. By lyophilizing, a crude peptide can
be obtained. ©On the other hand, in the Fmoc method, the
deprotection reaction and the cleavage reaction of the

peptide from the support may be performed in TFA for
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peptide fromthe support may be perfornmed in TFA for
- 29 exanple, in a procedure simlar to the above.
The crude peptide thus obtainedgan be applied to
HPLC for its separation and purification. Its elution
can be carried out in a water-acetonitrile solvent
sysTEHIE @ hath | REMRRSIHEL Usiert gt e dthei mbove.

puri fi cagions e rpait i APt SNBidd PanT e applled to
fraction correspondln to the peak of the profrte of

t hel'cHr ot oot aptRP BHR el He RS Pl ficetd®rand Its elution
| yopdti Bz egh r el papt i de 4 naitd o ddilsn 1 gunief 's%(iv‘e%t system

i de tlfled by subjectin to the analysis 10 o
o B oS AT by 4L A Gt a R SR teler an
ana:bg’tsimmfcc&[ﬂmC&CJ d mwpmadﬂﬁh tita cﬁ%ﬁ'rﬁ@s't% the

f id dt like. [
gxfrﬁ)&f oD C’?%eosﬁecf_ g] acﬁa% qnlfé"ocﬂr pﬁ’é’ olkﬂza(}“e‘j is
rechllnrc‘qmttarai mhﬂamce dum qmﬂd?e Jfaraaﬁqm thus

15 é%!&ef@{% jp ubl iy kal)
Japanese Unexam neet{(;g]Fﬁt entbxg Jﬁolf'é) 85%3 ‘analysis

7- szﬁowle@akmmes&elqhmmmam mmommcamamysm, the

Pat
éﬁm%t%ogn%%%ll%&o%mﬁ:ﬁ%&g%%% ?;;n o%r?hlle eI L nglySls ot

ant3yo stckdbroemeener t mnd Ziriddent i nvention of
b|00k|n%f%éﬂﬁtctééﬁﬁﬁmég|d¥‘EHe|ﬂLi% ﬁ5¥£ﬂ§i peptide or the

usi ng a conventionally knowi neth

2@?% cHt ¥R Cf%é’%@.“ealdéiféﬁd’é?ﬁ Siﬁkqszﬁ% igeldapanese

||rmnexéﬁﬁ%§ﬂ , PUBINBR dieiefido & 15- IZBREM ,Celdpanese
VH60. BSF2 i s

d N
I(:Iul u(?K%%nlrf év&!ﬁlji:%tz ngngtslccgﬂdg@kaalﬂd 7t"h°’@4§<9t7|fV|Jta}F’a”ese
carlroex aviatadht Bk arsti ng;b]hhmumgr (p?ﬂﬁll or‘a—@fltlﬁJ 9teﬁe and
enden
ctt)g(}lys %12% %&%h%‘h%ﬁ% %unqdjg%oan UAQII‘: e‘glr?gft el Y,
U266, arlhe -&-¥iecept orf exdpr é@'s—rﬁﬂgﬁntcmjdnlsma)fohe use in the
CUlgEScht [V Cfbr 20n @Rl Gt ldrdhdis t%%%%%uc%go%n%f IL-6

an 1L-6 antagonlst IS a
t hefft Hee 195 LYatird et ing & tﬁmmﬁrttdctrwelm K@own method.

[ SO £ QUDIESSING 00l d-dpIRIRITIEDD I hRARME 1ine
388@6%% a negat ive cont roI roup tal ni ng

My, FHapditinsrt'ss t elygmﬂm FoMl dHne KT3,
an di- ﬁ.%dq&&méﬁt Y Y MH T . BSrPries Lt ure Sett MRshich

evgpﬁl a? e' % esclfléeté, Oabrgc? ! r‘heed a]:cotrlx;lhteymc%rne b%o%%%rl%%tte% using
the incorporation of 3H- —-thymidine into the IL-6-dependent
cell with the coexistence of the IL-6 antagonist.

Alternatively, U266, an IL-6 receptor-expressing

cell, may be cultured, to which ?®*I-labeled IL-6 is added
and an IL-6 antagonist is added at the same time, and
then the '*’I-labeled IL-6 bound to the IL-6 receptor~
expressing cell is determined. In the above assay
system, a negative control group containing no IL-6
antagonists, in addition to the group in which an IL-6
receptor antagonist is present, is set up, and the
results obtained for them are compared to evaluate the

IL~6~-inhibiting activity of the IL-6 antagonist.
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IL-6-inhibiting activity of the IL-6 antagonist. - 30
As described in the Exanple below, anti-IL-6

receptor antibody exhibited a therapeutic effect in
patients with spi naI cord injury. The subj ect to be

treated [ I on a The 5

subj ect %n@r%% Jtl? e %gé’f%m% %?Q%Ty 3t il 6

Therw@‘a@euam’clla@@y]tsxkﬁml’sm nal ticatrghduy iy e Dfedthein

pr n nistered,.eith ral |
eﬁ%gir%ﬁ%?w# %B){? en ca{nln%lfrsf ocaqm '%bjr td e

exa%ch‘etedl e r@W@n@t@Sem@ emvemtmmsasa dmarpnal The

i nf I ct peritoneal

i @%“* e anaons ) 51 et oh DA OARE e,

i nt est i nate | BRakRPeublal agentes i tox omtista a:b:h:ei sinjandy of the

t heprdken€ambent 564 erﬁéﬁqme A £ 016 BLNPd Ofyp e orally or

admi ni stration may 0Sen, as_appropri Gte.

depRHER M bl Lhe Betameca Wey condiadainy - | Faf asmenple,

patiremavgﬁ@ﬁfi@j:éctﬁ%rqwﬁ?&e is &ﬁ%?%f‘ds%r{ he
to 100 per dy melght per

:
o Smats L A B ool T e e KhERRd iRt Lo,

r al’@docmaﬂecblms 1001 o opy &5 8o M Ix e SO M PR8Mal lavage,
patie Preferre ages and

be 20 chose S
pre er F e%??%/rreﬁﬁc d%oao?a?afcﬁﬁ]neffﬁ'r A rther el idtfcIfahde
I n hkectsd, odndntlie lnetthod e pidnii et daadybn trrl'&fy be chosen,

amount re ody_is resent

bl ood éaE?E Zg?fe%fél veC?oFgés}{ag%sfjjl h tshpegc 45 & Ae&&‘?plcég‘dltlons
0. Phyth® patigptper kg of body weight, 25 preferably

| g tc’ﬁﬁérﬁkféﬁﬁlJE”HJb%‘%\%ﬁﬂ%ﬁqégh f%ﬁyntﬂénfgga% of

in one to several doses OI' exa

adrfl T 5 tFAt DN A& HEH ST df9 tafi dodiewadesit, tente per

V\B%ﬁmlrﬁiﬁi’@rﬁﬁfﬂ T VIO, tE8HGS 1 VIGE, QMRS W QWe WBEKS e range

andqéhjg %(lgy |ntravenous |n ection suc as drip
i nf g ihmormer patlent may be

admhnssetrrat |Meﬁe§:ﬂmﬁiﬂlcﬁas:aajés Qﬁucﬁq:lﬂé%&d:éa’ rRRSRIAY RG

t he &Illsneasste Conéjrlltl ons ar}‘Je | 0 evel s of
| abor atory- testE By, fg}f”pq Hénfiasg fe anti-IL-6
adnd edegttreat lmtlkrﬁcar,va:lhef rammnanms:mrmrelwe&ite@r a@ﬁ@&ody is

per ré’?&Jﬁ:tq’éS per&?‘c{oc} VIO & eeé(?é o.nce qeqralgtézs Th&n specific

, once our Weeks,
the??a%mﬂt@%f dyentrsg ftor fkﬁplmmlp&mrlcb |crﬂ o yofwetiga t,
preferably 1 mg to 20 mg, per month (4 weeks) are

administered in one to several doses, for example in the
administration schedule of twice per week, once per week,
once every two weeks, once every four weeks and the like
by intravenous injection such as drip infusion and
subcutaneous injection. The administration schedule can
be adjusted by observing the disease conditions and blood
levels of laboratory tests by, for example, extending the
administration interval from twice per week or once per
week to once per two weeks, once per three weeks, once
per four weeks, and the like.

The therapeutic agents for spinal cord injury of the

present invention may contain pharmaceutically acceptable
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present invention may contain pharmaceutically

acceptable - 31 carriers or additives dependi ng on

the route of admnistration.- Bganpl es of such

carriers or additives include water, a

phar maceuti cal acceptabl e organic solvent, collagen,

pol SRA AL 5 To St Byt ARG N ddvee roaite of
carduxinv st a tidy Mg ka0l ¢qld Ylgse o%ogl'clléy@tives

pol yacrylic sodium sodium alginate, water-soluble

de I}Cgld,ycl‘eca{'faoto%&wﬁ aifiageMt T sddianReRiedlion o neainya

celsallwse;, eddlylagal,l WaasesinXantiRamaym glum Ar abi c,

casei gelatin, .agar, 10 diglycerin, propylene

gl y%%ﬁv%b‘flspéﬁm]@%gmbq’y@olqaq: SiYe, BodvERH /n,

?t emlgbowmlceslﬂeﬂ_rdsﬁel auidl,urt) U] y ss UMl S, sodium
; it orbit actose, a

pfﬁ?ﬁ) iceut’ca tyerg_cscogp"ibgbq eCJe et SR PRY e YL gdarch

Addiad s, et dar.e nedgdn deldmldeset, rathyli nidlddilioae,

th v, r fﬂﬁ@i i.0ons. _thereof ndi ng .qon the

do?gégjﬁggfﬁgﬁ anplé%ﬁhfﬁe%ﬁfggéht eﬁ%@hq’o 4

novit 5Bl ¥S&H it etk Ry Jfoyee 9ldistadl,| $odiviett ndfesyee ndeyctod.

t hevascami£s Hvh fef£r enes RPN AS- e Sheu lag:ti%% human

not ed, however, that the présent |nvéntion is n

i S 13- RUTEM | HiSHy wapnibednplserbivstler ilalofosed a
wptmmamﬁgﬂ@lyzﬁmaam@@%@%fagﬁalaggfﬁgﬁ%tgg;k :

m re used ip a exper i ups. Spin

| n AR SRR I G S0 SRTe oY FOF Bt flamited to, the
i ntataper idonealbidatiestd ahetfedeei@Bet@ 0B osage
ano!f azine (10 30 ng/kg). The back was shaved, a 20

mmmdline skin incision was nmade, and then the
spibramplssexposed. After the thoracic region of the

spi ne Vi rati to the sides _aof the

back nusceié tEe gpfﬁgﬁgﬁgﬁﬁbgégg'g¥m?%§ fﬁ$§f§ned th more
verdedtlal Snerst téx prssfenty ericanitive dhome x@EDAES ude ratf etredce

Ni dbrAACT CrSRIHMIELW Hddd ,pq’i%%!e't;\%ﬁ:, st@l'aQalth%o% esent

taking care not to injure the dura m .
invention 1s not limited to them in any way.

Example 1
Materials and Methods
Animals:

Adult (18-22g) female c57BL/6J mice were used in all
exXperiment groups.

Spinal cord injury:

Female mice were anesthetized by the intraperitoneal
injection of ketamine (100 mg/kg) and xylazine (10
mg/kg). The back was shaved, a 20 mm midline skin
incision was made, and then the spine was exposed. After
the thoracic region of the spine was exposed by
separation to the sides of the back muscle, the spinous
process of the T7-T13 vertebra was exposed. Laminectomy
was made at the ninth thoracic spine level to expose the
spinal cord taking care not to injure the dura mater.

The spine was stabilized with forceps and clamps on the
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The spine was stabilized with forceps and cl anps on
the - 32 T7 and T11 spi nous processes and the
ligament. After the aninal body was floated by
| owering the stage, spinal cord inj ury (ﬁCI) was
by the NYU i npactor. e apex W th
g“aﬁéltderT Sfl@% p\}?/&§ed|38‘6pédd5 F?o&#aaﬁéﬂﬁht dfter the
zsamnmal1HmayT&aberba$@unob Q@W@rlnﬁUﬁﬁbe§t§@@ tBFlnal
i nci sed .part vver | osed and .the ani ma
woreE R0y T S dndararate. Bontrei el ibRaRber. B 39
untwellgtm'rrxe:ﬂ')aat lalp@xcmttmola ids aeest-ablfi shedmm) was dropped

twicer 8 BRI 4 o8 PTG SEBORE' PrR: pBAnads cord.

estbisidlstreind IErh@t omoils@rdd phire wejectilosedf inatlayers, and

an@hé“%ﬁ%ﬁafs %%F% (WR%ge gtulnn%dh tellYLed
66 & 6F HRi6. T Foke

after injury per gr am
bodahaméqegmtunxad agmpsirstterred coptaodi ngl eeaaStabllshed.

| Nty ARRIH{IHANeR) ddﬂdgﬂ'Hygdﬁkgegygﬁﬁélogrggg’8%%%%%med twice

and t he control group recel ve he Ssane ano
r aPSg Gy untitly speniteeweals vsleetion Fekeessabidlshed.

gr Qibt J¥old)and he NinSte@tQ@inCals #8€ anti-mouse IL- 6

| mTunoni st oc
|nt5§£§£5%ﬂ@; Mlostlilgn of Brdu (50 mg/ kg 20 body

wei ght ) ﬂﬁﬁéd%ﬂﬂ@yyn§%d€¥'ﬂﬂ?& geSEg B%nbkhﬁRq%lloEer gram

surgery in order to | abel
Ev&u&use %W@rlgmnm%@dm@;@lﬁgeﬁrﬁdebydaf sdngde

teS_Ltrﬁ:ratd%ﬁ:ﬂHcﬁ}%%m IrRALQS | t%\éawq%eq g eC%\L%x
r fungtion after |nJur unc |ona
q’lo?at Rﬁgs%ma FEEE V8 s die éaarat érﬂourlﬁj @fy rat IgG by
EVmnﬂﬂapyrﬁﬁnﬂﬁﬂoﬁﬁﬁ&?ﬁﬁk@ﬂ Q%etE?PEQWQr Fos: nkNs5) .  For
order_.t o eval e funct.i on effect o
pr e&erﬁ Or%/lecr?t é‘r’%nrﬂi’d % ﬁﬁlledlrlcla n@Piadﬁfses oF the ootn
evadnmtpson 3 oylttﬂo@eaamaelauhjecBriosmoﬁaBr@BBabo mg/kg
s e n I u
?{% ent %Itbeklgcﬁer ses %véﬁ%gjarg{%gg o |\%|W e&ﬁ %&I gl }gﬁe day of
forﬂurrﬁﬁrmt da |CrrCErd¢L¢bI1@1beBJ |tr1n(¢ mawnelrlngarn@li@or ed
(O Eg;gldmd‘drw R £ iy dual lower linbs as
ded i n videot apes.
SCANET USCANEEHEs @ i i fieoipatte & ssial y tiheab repsndmisventors

evaluated the recovery of motor function after injury.

The functional evaluation was continued to week 6 after
injury.

Evaluation of motor function of the lower limbs: In
order to evaluate the functional effect of SCI, the
present inventors performed a motor function evaluation
by the Basso-Beattie-Bresnahan (BBB) score which has been
commonly and widely used. Three different testers
evaluated individual animals for four minutes in a double
blind manner, and scored (0-21) the function of
individual lower limbs as defined. All tests were
recorded in videotapes.

SCANET: SCANET is an automated analytical system of

animal movement comprising a cage equipped with an
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ani mal novenent conprising a cage equi pped wth an -

33 infrared sensor frane. This nonitors m nor (M)

and major (M) lateral and vertjcal notions (RG,

i.e. the nunber of tines of standing up, which
quantitates the amount of notion spontaneously
perfbitifby i arfigmme i n This giopdsorsmeinby (M1) and
partd fat a2 )i t1d1se Al Céntdqaztertth.%raq 'm%tzion@os('RbI Ve€i e. the

statistical relatlons I p between the RG score and

t hé "B S & &gt Ao tareddd e, Wlﬁlécéoﬁﬂéﬁﬁ&fcé&es the

motdnarad dﬁﬂﬂbtlddﬂﬁﬁdﬁﬁéﬁ@6ﬂ§Q%I%@r@%r&b@cb@gtﬁe animal in
nouse on a revolving rod , 1Q device conprising

pl &5t97Fod I8 as 1b HordE AR rmitde o Sx%fldkth?ﬁethere is a
Mo yses aisy p | e st ddle e\l 1\t 10 B eive csP@8ES RAf score

5, 10 d p and the latent tinme until it
dr oppe3: \Ae;agg%n%nﬁrqooﬁ’ee'd for 120 seconds. The function

of coorRh treatced] UmiaidnrrlMas Térc roevalinatted fwoetohhef four

xismum_ | mmunohi st ochem st
For r?%gfaogl caa|afL gxam n2?}al|polr'{:MJ‘n'gcé_’1 were ands tnét; e%’lng rod
by qm%tqmﬁsm%tm)ﬂlm raandcd%s to force the mice

d | d
PRI, Se A ol (AL AR (B AR roa o
extIRRAMY Chant pdstanikdd wirth 4d ;téitleafl@rt@alltdéhyr@e uatil it

r OQiEd@mﬁruﬂééJrn?orflq{ox%cf e hourgs sec-grr‘l%lst | Sqkie %%’ffi@ gon of

was i Mmersed in 10% sucrose at 4C fo 24 hours,
pl AT iR SRG e Wasy e@@kh@l]’rasl”@rtleé*r frgm the mean value
enbadilitlge idasdimirhe OTC conpound. The enbedded tissue

25 was frozen in liquid nitrogen and stored at -80C
Theﬂ%m#nade by sagittal section and
axi al  s®mt itoins tat L gy it Ic kenessi roft 120, mnﬁﬁ:@rmﬁeefesd,an@rsfthetlzed
st t in or the | qQf | uor ou
st g%ynnel EH}' Ihm’runo tﬁlc}’rqo 2@@ i dehyde
t heva3o E@mamﬂr@%emdmm b‘lrmbltén@ md& @@%e Fixed.
Tri 400 ang. 4 S
TR s d 16 ngy t'%t%]é ard @stqflgce%llgglt% 4%

(pH 7.4) for 30 mnutes pri ry ant
r alitfiga maldamd%rﬁﬁ o tremp enativirr dou aantfebrocun,ours

K
usecjm"J |ncu at edeagg%\?ig%nnel(&}sﬂ ét%ezlegnis%&”ﬁ%r at'fc for

d’a?%ﬂf%ntarbi)d%/la@eﬁtlmoaﬂ%g!axcawsﬁaﬁmn 48gBours prior to
antéﬁggaﬁfﬁgi'ﬁg 4§‘€ﬁgjd¥5”éﬁﬁﬂﬁﬂ%d The embedded tissue

was frozen in liquid nitrogen and stored at -80°C. The

cryosections were made by sagittal section and axial
section at a thickness of 20 micrometers, and stained
with the HE stain or the immunofluoro double stain.

For the immunofluoro double stain experiment, the
spinal cord section was blocked in 0.03% Triton X-100 and
10% normal goat serum in 0.01M PBS (pH 7.4) for 30
minutes. As the primary antibody, rabbit anti-GFAP
antibody, rat anti-Brd-U antibedy and human anti-Hu

antibody (as a neuron marker) were used, and incubated

overnight at 4°C. As the secondary antibody FITC-
conjugated rabbit IgG antibody and Texas Red-conjugated
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- 34 rat antibody were used, and doubl e-stai ned. The
slides were washed, wet-fixed, and anal yzed under a

fl uorom croscope. Western bl et 3ana| ysis: 5 Twel ve

hours after injury creation (n=4 for each group), ?
8nmserre f thesmal cord (fromthe <center o

i njat lﬂ%ﬂﬁg’ e déngh o -chadard. s dop slides

wasweeoe:nmed/mm@ufﬁs{elmWIamQyz@daumelﬁ
tic buffer containing a protease i nh| bi tor,

eriol
dé]lut?r cracf SSPH%I | oned by centrifugation at 15, 000
reresd%rrm ejlmw\mas]@rmmat ed fromthe supernatant of
each sa and blotted to

a
pol y(di f uorldx’)m’ﬁ ﬁ%%énemjr‘r'ﬁﬁbrcgﬁ@tlh‘?n (n=4 for each
el entawgphoreed sam Afatgarertth e fiverinlar agén\alai cblr@lg Kefgm%@e
QNnt ai %, def att m
IE%EI{}:%J S{foé%ﬁ#pv\%gn ﬁﬁﬁ%'?%%ﬁ r818maf1 el GRgdal
f orsiglfe g exalitdest, ofhipdl welsomamogabhizedaini asMaPy
fﬂuﬂéHEB&lejﬁﬂgnﬂufygf N Hmﬁ%ég%t§40§%%%% %ghEQQ%%r, and

or rabbit anti-IL-6Ra ant
pr iSRIFatat ifsddpweshdn W@ﬁltlrﬁcful@étté@nt @@etlﬁ»eﬂo\@/l trprm.

HRFPLQﬂﬂsI 40 Qla%ij 5763) Ated 3t haCapki-bady nas %h % ac >I/1 sample

se on antib After devel opi ng into a fil

an t@tﬁSEde\?é'ido;?éOtteidt tRad &H@dat! thlzftlél@rt}yiet)hé'lnylldene
a- nmm@&ﬂanéﬁﬁ?ﬂélecdﬁ@pﬂaﬁﬁéﬁﬁﬂ OQEQEr”Q%%rm%%%?Eh%nwas

i nal. gord injure
O ndi N ed VA Al e e bt tane BRdpSCRRER midk. 150
15 mdpiNwtll cordd 0.15% atheeni O© ((@mmﬁr 6| ) athaboot de@lrature
re(‘fedrv%r;é']% qgov%l rl’lt Irb quiglaolﬁ/ o&a %Rfllte Ef}l ﬁglatS

scores are shovn i
coradlﬁJHHQMy Ororrad%);ylw aartd,-tplhl@rse:aﬂotr@rrlﬁtbhle siatBeaatebydy or

0 nthe oup of m ce tha
r ecel veg:nﬁ%é%ﬁt %&J Bh k8L AF kPgigary
si gmitfiibesht, camieﬂﬁﬂcanmmbam&ﬁdog@ﬂheSC&NEﬁ Her-tonjugated

h t d nt
?2?“%%?%%%%’%@66 CriEp s, SPE0skEentEey altibed" -
YegosiavsiDopinat idite motf ilecdiyvent hatabated developer,

f
anLibodt, o) AL JPYPT A0, WIE yber of times o
st andi ng qp

Result:

(1) Evaluation of motor function of lower limbs

For 15 spinal cord injured mice that received anti-
IL-6 receptor antibody (MR16) and 15 spinal cord injured
mice (control} that did not receive the above antibody,
mean values of BBB scores are shown in a graph in Fig. 1.
After spinal cord injury, on day 7 and thereafter, the
recovery of motion was good in the group of mice that
received MR16 antibody, and on week 5 and week 6 a
significant difference was noted.
(2} SCANET

For 15 spinal cord injured mice that received anti-
IL~6 receptor antibody (MR16) and 15 spinal cord injured
mice (control) that did not receive the above antibody,

lateral motion and the number of times of standing up
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- 35 were conpared, with a result that no _
significant difference was noted in lateral notion,
but the standing up nmotion wasyphserved in 12 of 15
spinal cord injured mce that received anti-IL-6

receptor antibody (MR16) 5 whereas it was onl
obSErVRACTPRRE, ‘é"sfbufha‘rewia thaf pedignidicant

(coantfbéyehrdat was dndiodd rﬁﬁlela\/@etﬁagﬁ r%@@%cglr gmﬂe)k(’ggé’ standing
his_ diff Si j ca S
Zr B@%b: ‘Pt%eéf??‘g% S?%r\g%% f fv Rot atRid ak exnd |injured

10 ®bre 16hapi nate cosd amgtbil-gH_d—an@:éghﬁdr ra&ﬁd?l:?tﬁjé? (MR16)
t
cor et e oL TR o D o i P nots rebaioe qawe

above] aned botlye (¢ dret by e lextpetidrandt wascdierd aH® Gibove
Wﬂth@i @ﬁylt fﬁ@gcﬁka§¥éHEfa&%£td?”%ﬁ%&%g&? :%ﬂ§her s

noted when' t he revol Vihg spee
r pre¥AGL revebal} bisy peestriwidtie)p<hdd5 rpm wher eas

at b3y PRdt/Soshowddy £ 9- 2, on day 358 and
the?e{after acf)ter spinal cord injury, the recovery of

the spifaf %%r@%?ﬂhr%ianm nHerseitet received anti-
4 SESPt ﬁﬁm
antInljtfél&créflsctzélE <é8{t015hj?&lim er than 20 tﬁst oafl tqnoerd %n]ured
splgfﬁ %ﬁ‘fﬁ’r 3 éé‘-‘?dtﬁﬁ retoe itratthd dibavst antlbody,
rectetm/eakbdmee ahoyer addtbodys dehfdrmBHoR SO elLAlt that no
exam nat S the presence of inherent neura
st em Jscarﬂtﬁ théfe é‘ﬁsneﬂc’tcedjr dhemheeggviolsring speed
t heojérﬁm'r@i)mhs ZE) dtpen t @ O fle&‘djl{)l.ft%{cﬁfﬂblp%ﬂ @crln@;tet )h&ind 15
ThIS |s r obabl y_ because
FﬁLe&ént neur asl; oacr[c m Bt &° P8 &t iHk 41t &1 §lava 358 and
pr R BA T et | 3t sfmrrtaqlercqxrd dnjasty, oty dddviehs of the
|njéﬁfﬂhfﬂ%d¥ﬁ ij&EéH“RJJB“%h %efyéJEHaiglfﬂf% receptor
cel e

i nto neur onal When t he Tor
r edttHRONSt ) lesvatass issurftierid yvan(p<0.05) higher than

| MRS | SO TESC B3 i n BN US] rﬂ&eqmléé‘ﬁ o%'%%licid%hat did

and_ anti - Br DU antlbod for the spi nal cord of

i njied PtV ort rfe'ouarb%‘ﬁ FAtLskd i nj ured nice that

r eced Neﬁnnarﬁdhalsltcﬁ:HeﬁtCﬁﬁlolrex%mlgﬁQg)é)A I\/R1623danmdcéhe
i njured part..of four i na i nj ur
I(Qjoﬁt r oIE§) SHAE ditF Roc S8 Ve CrbeRsse negx@ilp§dpn cells

as Eﬂuﬂhﬁl&ﬂd&ﬂ;Sﬁlnaﬂuhdﬂﬁnlﬂhﬁrﬁﬁpdmt ff the saheUe cord

antd pody, si@hidyl Santd ¥ rgduced £ he for gt %rg)eosf not occur.
This is probably because the inherent neural stem cells
differentiate into glia precursor cells and further into
astrocytes in the injured spinal cord and thus do not
differentiate into neuronal cells. When the formation of
reactive astrocytes was counted by an immunofluorescent
method using anti-GFAP antibody and anti-BrDU antibody
for the spinal cord of the injured part of four spinal
cord injured mice that received anti-IL-6 receptor
antibody (MR16) and the injured part of four spinal cord
injured mice (control) that did not receive the above
antibody, as shown in Fig. 3, the administration of the

above antibody significantly reduced the formation of
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- 36 reactive astrocytes (p<0.01). (5) Western bl ot
anal ysis For four spinal cord injured mce and four
spinal cord injured mce (cantygpl), the expression
of IL-6 5 receptor at 12 hours after spinal cord
injury was investigated by Western bl ot anal ysis.
Therﬁ%%ﬁﬂ‘fei%StWﬁ n(FlSngr.OM.- The expression of

| L- 65y efptedin Wetsot QiHan @pserved in the spinal cord

injured mce. Also, as shown in Fig. 5 the _

adJrri ni sthet i P OISR SRFst dvledrerD Milke awsufoust spinal
phospidrin pieeh STAS, (dditheatl) NG Hhalxd®&sion of IL-6

i ntraper,t oneal adm ni s erecfl\(Rl acted in the

spi AP F1 T #%%sgafﬁ@%oﬁﬁ%waﬁe&q%mw-r@ was

ant ogoss isigat od dnptvee dtherd epaiy falspiial @ofd result is

I nj ... 15 f erence xagg)le 1. .Preo%r i on of hl%:rmn
solsﬁc%/“énlir} % ecept or SAHHIF 3126 Yecepttort SgPtor was

pr epakedisetted AGR tried legdinalsiquyda ipljasmedd mice. Also, as

BSH2R; aiqi 1 hat odes - | |-

Pecept o%slgbt alhe ’a{:%loe?%glr}q%%%er{%‘r?e r?gdﬂgfl%zﬁuppressed
Yandsakdnaint|of gheandsakilated &TAI3,, mmdgagﬁﬁ)t the
241518255 ' = WMas di it .

r esltl}i ct i%%%%r}%nle@gpaﬁjnﬁ@ﬁo&%b@n t%e %15%%? g‘?l \IIMIE% spinal
recEidr, which was then inserted into npl8

(manuf actig efb r &yo AR St rmdes it 2 198 heldaGonists

ol i gopri mer_designed to 25 introduce a stop codon
int%%’%tecﬁ@@ JFeRAL D HeBPter, LTitEY I was

| ntReficet-¢ ndsoaridiee CONA ifeddrat ir@C e tundh dheRER11.-6

met hod using the in vitro Mitagenesis System
(naFﬁgusgaP%(Pu?ed by Amersham. The procedure resulted in

the int rdgdudiionllofé arestayraodas tordde «anoyo tael @R method

30 [ 45 . encadi.ng s ble IL-6
r eclg%?lbé .Eplr]pnlgao%1 er %o&?g'r@% ng: a&lﬂﬁ&%of‘%&% J&aé: encodes
| L-B-- ¢ etegroror olgHA e |asscdndiwgs tHd gdteedhettcal of

I ] Y fa Rhar j.a) .Qbt ai
AWl R G S\ R L RS o M
t hat? vas® £} A wiRipsiHichPBIH2R.SA6 Wagastiigesdrecedrith a
to pdas ek PECEHY e GRIH &l NiNGHHE £RNA Adhfyr 9,6

obtain a plasmd . ,
receptor, Jﬂich was then inserted into mpl8 {manufactured

by Amersham). Using a synthetic oligoprimer designed to
introduce a stop codon into the cDNA of IL-6 receptor, a
mutation was introduced into the cDNA of IL-6 receptor by
the PCR method using the in vitro Mutagenesis System
{manufactured by Amersham). The procedure resulted in
the introduction of a stop codon to the amino acid at
position 345, and gave c¢cDNA encoding soluble IL-6
receptor.

In order to express the cDNA of soluble IL-6
receptor in CHO cells, it was ligated to a plasmid pSV
(manufactured by Pharmacia) to obtain a plasmid pSvVL344.
The cDNA of soluble IL-6 receptor that was cleaved with
Hind ITI-Sal I was inserted to plasmid pECEdhfr
containing the cDNA of dhfr to obtain a plasmid



- 37 pECEdhfr344 that can be expressed in the CHO
cells. Ten .tg of plasm d pECEdhfr344 was transfected
to a dhfr-CHO cell line DXB_lky(Wlaub G et al.,
Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) by
the cal cium 5 phosphate pr eci pitation nethod (Chen C
et RECEANG344 dat @\ipibe (crpgrssed ;171451@7511)3 cPHE s .

transf ecf for

nucl eosi dé%{jf ree acpe]]ﬁ selpgé‘ﬁgghf%ne sﬁseﬁéef to a
vl ¢ it FHh ece U0 % irgd IXBreld F((EBla:lmOGU/ radt pﬂnl CiPlrloicn, Natl.
anth 409, 1d g/ Mygh gﬁ%ﬁﬂt OWC'4@16TQ%2§) l &tet%e CalCJ.

cells were screene the l'i
t o M Ehpte §W@J@{§J@1 |me¢|rm¢b Cﬁe@ CCH©tce\llI Mol

cl ane; masgdtp! i fidth ) m 2 - ’
(MIX) to olbt ai n€ awdiomceozjhll\él nze%q 27 Tﬁl?tt%%tn&%' u%gs CHO

huresl solwgre qulBireatduinrd WEwksCHO eelnudlicnsideEXtee o

wa I il I medi um, .,
(I ‘;{/\IIIISEIM;[\/I,IJ %;Hn alcctghu?{ebdd%ﬁp(ﬁ Lo %tal ﬁ?ﬁéﬁ%&aﬁﬁeﬁﬁ@ﬁ
culdmhf:saxpe?m:‘at arto \/la/Snlcqidreﬂ:tladland anfde 100 ug/ml

nfggg of soluble IL-6 receptor in the
cul uregsup)grnat ant was 20 determ ned by ELISA. The
resul t d&ﬁlsraﬂa:tttdmwfﬁblqﬂilles welreb srcﬂc@emte@r biySthe limiting

t
oSN idh il o Bl W ilne CHEIBNGy FaRTy e
of GHfe ‘?fee]c]orﬁ)ll%twai asnp(hqlfrzmb igt 24) nM 25 210fmuiiol .
Lethethd @88 &l 7y Mﬂé":-)) ﬁ’@%&tsaq% falor(}fdﬂ‘{l&ﬂlz'lqgle %@23/ that

m ce toget her vvlth reund' s conpl ete adj uvant

t hiRF S pEaEY %@ér@mqqep&mr -1 Ihe SHO Isedy. line
COLHELQ?Jeuad!Etcﬁ.C]Itﬂﬂ:dd'l itrh%rﬁe.LrslﬂBv—lrrlHH-ilﬁeQﬁHLﬁb‘é%rc% s medium
ext d fro cal 4311“3?'1 nodes and were then fused

Wi t : e BeR) GREtR A1y ethfBene The

gl ymnltdﬁé)(kupeﬂjﬁtn’ﬂa}mmswﬁl%t%@i ethanat® dorgeh@ration

t he, pe t._ a (Sele ve thods in
Celcf ul a i 1oqf o6e V- WHECT Fed ﬁ?& YEF Suegrnatant was
Fr aiﬂ:ﬁesra@n%lby ]EQISIOE)AI hathee me smls ddn‘EEJJﬁ@n'EdrEdﬂaltmsoluble

gﬂﬁ ﬂb{)%ymv\%sﬁ %&Tglb% %%e% Oé?hligleﬁ: %ntd J'?)é_hl}éhat BT Ot S@@g

antie e iaitcg (12emts body Prqparatlon of anti-human IL-6
antibody

Ten nug of the recombinant IL-6 (Hirano et al.,

Immunol. Lett., (1988) 17, 41) was used for immunizing
BALB/c mice together with Freund's complete adjuvant, and
this was repeated every week until anti-IL-6 antibody
could be detected in the serum. Immune cells were
extracted from local lymph nodes and were then fused with
a myeloma cell line P3Ul using polyethylene glycol 1500.
Hybridomas were selected according to the method of 0i et
al. (Selective Methods in Cellular Immunology, W.H.
Freeman and Co., San Francisco, 351, 1980) that employs
the HAT medium, and the hybridoma that produces anti-
human IL-6 antibody was established.

The hybridoma that produces anti-human IL-6 antibody
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was subjected to the IL-6 binding assay as foll ows.
Thus, a 96-well mcrotiter plate made of flexible

pol yvi nyl (manufactured by Dynatgech Laboratories,
Inc., Alexandria, VA) was coated with 100 | of goat
anti-nouse 5 1g (10 ~C/m, manufactured by Cooper

Bi ofEdi ¥HIeqtRd to NHI®/ &rlim,6 RANdgver misglaty ats £61iLews.

0. Irdsardoratpshy Qg8 i (& hanate g%‘afef s gg'é'x%.'b?'e
Subsequently, the plate was treated wth 1 )
PBSD‘?,Jgh‘de?lhﬁln@“alm}ﬁ e dnvurRy raltisei A-aPRSA) oati esgorine -
te . £ or Sgg fli6% Wi R Jd 40 PBS. . _
10?%%%Jﬁleg'hyvb%i orrascoc%djr“{eletshuper néltliar?tft \%gsata §&g mouse
t o Bachlwglll/mlandnarhefs atasred moulgatoped rovdomieghicaat, Inc.,

4C. T]%g%lpl ate was washed, 125|- | abeled reconbi nant

| L d 1 FEiPRbelat t9oCaincBnéelit FaEPeRabe-hydrogen

200 o &k 5 gl ot | prand ¢.hesuie glentadi, 0adll Wikke was
of each well after washing was determ ned by a gamm
court At 9Betiitan Khra FOBS Beskem 1nondttr owine, serum

Fuld st @9a) At 2w Wones. 23aomere

positive in the IL-6 binding assay. Fromthese
cl ones, AttRH evaiipigsr BSF2ZndBS,i A0 ylobtfaithed hybridoma

Amtéuﬂﬂuég)éﬁﬁﬁgﬂé¥¥3& o?u#%%f%ﬁf@*ﬁ%hﬁéﬁﬁé and then was

hybri doma has a subtype
| L-Brajepeate mveamwusshthyddr i496ma Thenplahkb0aBSk2shad, ?°1-

us ' - ralizi i Vit wi th respect

Lo The armals Gyttt Hh g U B b sde vieiaayo @
VHEERTBSREL e 1o v & M1 G5 pas/dld & 01t/ we 1104/a2@0 then the

I/ . o8N, sanpl ecacg}{'in;fl@l;el;lr(i N r .
ad\%&lct) her e\tﬁlggpccﬁllst ur ed%eglrl % ou?’s?,%@%.ng’og'és%&lemmed
of B2 1R Rty Erglaen aemead008o s B ki)

wasT ittethentidld i€l SHIAIN id2g WapH€onld Med if®ha clones, 32
further 6 hours. The 30 cells were placed on a gl ass

fi 1M gfpert i Mertd'® thledt &d Y nch@ sadvormifirem these
haralbster, (dteml Vsl 63ipyree waE0.£1inkaky0 oblaRary., Afnti-TL-

t he. cont r.ol g\gplbéré ant'-lL-%{yant,i dy was used. As

a r%s’%n‘i%b%){l a i%roodifq%i |t9€ol,cpi%'§%§l&1t9§‘é‘ hg a subtype

depehdesdl nanner, the incorporation of 3Hthym dine

of - 39 mo't%ﬁi%é%eé;ﬁ i nduced by IL-6. This

reveal ed THk4t 1 § Ne@IAS fydrigema clone

actMi6 @ yBSH2 IuaH.used to examine a neutralizing activity
with respect to the growth of the hybridoma by MH166
antibody. MH60.BSF2 cells were dispensed to 1 x 10%/200
pl/well, and samples containing MH166 antibody were added
thereto, cultured for 48 hours, 0.5 uCi/well of 3H-
thymidine (New England Nuclear, Boston, MA) was added,
and the culturing was continued for further 6 hours. The
cells were placed on a glass filter paper and were
treated by the automatic harvester (Labo Mash Science
Co., Tokyo, Japan). As the control, rabbit anti-IL-6
antibody was used.

As a result, MH166 antibody inhibited, in a dose

dependent manner, the incorporation of 3H-thymidine of
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Ref erence exanple 3. Preparation of anti-human IL-6
receptor antibody 5 Anti-IL-6 receptor antibody MIi8
prepared by the nethod of H.rgba-et al. (Hirata, Y.
et al. J. Imunol. (1989) 143, 2900-2906) was bound
to r-actjvated Se harose 4B (manuf actured by

iBP I e ldmenindiiced by déa a\A/aithlﬁJ)fea'@ééleéll fgat

t o Mmles atdrachedy e@urai,] i3RE Lafl ggﬁ 15’%%9%3; 51L8 5;8
(Y ak| e et K Slencr 9 ) L nsaofomoa )IL 6

solnﬁnéptz:eﬂ amlttJJbol-ly'rM p para am nophenyl nmet hane

| f [ fI Iorld f ctured by

Chem P GRAFRRr Gt BaH ARG Y ePaat: Dat & e
15 H(El‘tEimd a:n:ﬁ Llhadatkay afalad Chelmmalas) Y. 1@tan J. Immunol.
t t nd,0.15 M .. and.m xe

Hﬁl 8 an |b 9(9(00}2090% ) % blﬁlgr 532%ﬁér58§g§.vate%
Theiephdw dre ads Mmﬂmstlm@d fblyx Phiames ciiat FihkeChemicals,
d it f t artlial purif.i

et anian i ot o aisuare i gaciially el o
m cdvereeGentin Z&@raaakiti des edvedy ,t Snigags (W9BR) 241,
t heg apayes pafd dﬂﬁﬁlérd fi ad phiba8 heaBhar c%*itla'lﬁ%% U266

from3 x 1 9 U266 cells, and then a hyb
pr &t PR es stididdr M‘Iﬁ’@éa“‘#ﬁ‘énwbﬁmxﬂ’énﬁlethane

cul $ulrfordhl sma&rﬂaeamycfﬂdammmr qmtaﬂu&gatur\éa wel lako

was.,t est e its activit bi ndi n
r ecEpTLTC or gcﬂ ttodut”hé’ %&rﬂoﬁoﬁéﬁgﬁﬁé}d Ife Id&\%ltgnln
X 1ﬁﬂarhlﬁf'ﬁﬁctaﬂidcs b@pW\EaHoakmieadca\Mst)h 39SmrethiiefhB®olamine

d mith +th b :
di gﬁf oni n ar%q} e scﬁéuI fenfi\é\ﬁ@lﬁf% gé?’l 8%218 feFoody
m MW tie aSQPIMQ'ﬂe Vi leedsf. MTh&nantheothgableuweére washed
Gcé}ﬁeﬁ, i h i_x ti.nes
% t he di gi ?ic%nk!on ufdflglct %@g?p\r;ﬁé{fﬁlr\gﬁﬁ)ng%%ﬁée &Wg
| L-F rlevlehit grunisi el (ilet wisdepgo2s tel bef uskel for

di digmidufder (pH 3.4) and was neutralized in
0.025 mM_of IMTris (pH 35 7.4). 0.05 m of the

hybr i dorBRLRAF JHe s ttsaian damn iggs! fmu%ealmeﬁhe@e@ymten days

of ¥ eie Grzephay, a%&qa(l%ngﬁqtﬂi@a@d Y 6 r@%egtor obtained
Phar maci a) . Afiter washin har ose was incu

wi tHrom, Hos 14° 9866 aséﬂéd ﬁud6th@3@e@t1@ybsmi@ma owas prepared
prepaf €4 ASstandard method. The hybridoma culture

supernatant from the growth-positive well was tested for

its activity of binding to IL-6 receptor according to the
method described below. 5 x 107 U266 cells were labeled
with **S-methionine (2.5 mCi) and were solubilized with
the above digitonin buffer. The solubilized U266 cells
were mixed with a 0.04 ml volume of MT18 antibody bound
to Sepharose 4B beads, and then were washed six times
with the digitonin buffer. *°S-methionine-labeled IL-6
receptor was eluted with 0.25 ml of the digitonin buffer
(pH 3.4) and was neutralized in 0.025 ml of 1M Tris (pH
7.4).

0.05 ml of the hybridoma culture supernatant was

mixed with 0.01ml of Protein G Sepharose (manufactured by
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descri bed above. The i nmmunoprecipitate was anal yzed

by SDS-PAGE to investigate the hybridoma culture
supernatant 5 that reacts with JJ-6 receptor. As a

result, a reaction- positive hybridoma clone PM1

( FERM BP- 2998) was established. The anti body

pr oRRREEREFFdim t Wl tedriafdnang PMepHeros® sutst Vipeuifated with

I The i%gh tgv h
90T Lo S oL R o

PPeYs PHTERNRERY et i ted- eu sfasg atrfed yzed by
hunmnympn@o CRhdedt Nignt 266 UL AT pernatant
| L- S pre aredfromg coli “(Hrano et al.

e P B o pnta. | B 2 v dlihelredeact on-
Wi tﬂsnéﬂﬁivejsmmridtﬁneBQﬂ&ré Hunter (FrERao e 20New 1Ris

Englg@ﬁ(\i% Scr(efg'87) O%?n%%rogﬁl%ﬁég}%g%@ecgnkgldoma

vvermeylma,lcge&j tyid e 700%4dv/y) cul ture supernatant
of hybrlﬂ?rra PMlt ether, wth 14,000 cpm of
1251 | abie g T L FFY e oy v }Mtl@@ddf prpsluced by

sanphe Mﬁsridmﬁa eEiVI-OD &QQ:bl'gi H}f@ﬁl:ﬂrﬁy Q)ferQ.f—J6 tto human IL-6
m cr of u ne, tube ter centrifugation

t he" ©F% |o C‘f%/%l% cg]f o4 1S 10 PR d iereryiedeqa fsdl line
resW@GrevZEa&hlﬁmlam had ¢ dirlikel reent b[(lg-ys mawlp&%@)ab:)éd tthem E. coli
hyb nhi S the bi,.ndi ng

Zg 146%_2 ]F?e er eﬁc‘fgé exa etq:4, F‘rlg)ﬁgr)alll on 31"55?' and

D U5S bel¢_d 6vitrrec'dpk orsiany ithed\BdA tmpneicneeal reagent (New

antmmmglﬁ@ﬁ% a%%n’rre gd(lTéggdrﬁece t?& |nsJ Exp.

prepared accordin i"be
Sai¥ed. ef127) 1664 MRIMI81)(:1991) 147, 168--173. The

CHO cel | 5 phodu u ol.u r ecept
wer e cul‘?u%tej%d| ﬁzt%%e%?bg%l ggf u?%?i:ua%#d lE*&nY’}égn?ﬁa (v/v)
10% FBIrFryipe e tant wk retipsidvataarrt] flrrm@s_;et&elrubﬂleh
| L-B, r P Si2 r| fied 1 affin _
coI]th&?(ﬁ r%lgf%lﬁc‘%qpanﬂj- uegLe OlJSfIB% gg’gpto&e g‘ﬁ%rrbod?eventy pl
RS1Pf flxeesHable,wal 1adyaresymna)3o;magl1bg@@ fg;@d%ﬁg ul
Aff el ure y Siora
m)usjgc #llﬁ%ef epcf]]Ly%ﬁ} %(GBO Gt tefusenssiduged ings the
m xead va dk Frieundd & tdm’rpieﬂlle wad Weatrmiwaidch
The result revealed that the antibody produced by
the hybridoma PM-1 inhibits the binding of IL-6 to IL-6

receptor.

Reference example 4. Preparation of mouse anti-IL-6

receptor antibody

A monoclonal antibody directed against mouse IL-6
receptor was prepared according to the method described
in Saito, et al., J. Immunol. (1991) 147, 168-173.

The CHO cells that produce mouse soluble IL-6
receptor were cultured in the IMDM culture liquid
containing 10% FCS. From the culture supernatant, mouse
soluble IL-6 receptor was purified using an affinity
column in which anti-mouse IL-6 receptor antibody RS12

(see Saito, et al., supra) had been fixed to Affigel 10



10

15

20

25

30

35

was then injected to the abdonen of Wstar rats. From
5 two weeks after the admnistration, the animals
were boosted with Freund' s incomplete adjuvant. On
day 45, rat spleen cells were harvested, and about 2

x 1 cel | her eof re.fus with 1 x 107 nouse

nye%%%a%@gﬁﬁggfgBfEduggnngrgg/6PEGﬂSOO ( manuf act ur ed

by BoehrEngemowbenB@hﬁbléOIﬁCGOEQEQQtBP f@@du%) ?$&§
y

conventi,onal nethod, and then were " screene _
HATOEEF"ILU?S ifadi Bt vaFht RECWyBi 5 depmptete ir@juvant, which

supeenatanh wageaddadtboththgpRbats 893W§9t¥%tfbts. From
rabghﬁ anti-rat I?G ﬁnti odx, (manuf act ured by

Cappé ),eﬁ%ﬁsg E§FublE PEMEN} SEERE DR nakha mpuetedrere
Subbeqaeatll yithsFagunabbi nn@mﬂaw@@wd?&v&lt receptly 45,
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bi ndi ng of° 1TS%-% T rddeptidy of 4de enmiibedyl praduced

t hevapeue i leylageidmd odn Spigradl arthddlicdddn of mouse IL-6 was
examined by 3H—thymidine incorporation using MH60.BSF2
cells {(Matsuda, T. et al., J. Immunol. (1988) 18, 951-
956). To a 96-well plate, MH60.BSF? cells were prepared
at 1 x 10* cells/200 pl/well. To the plate were added 10

pg/ml mouse IL-6 and MR16-1 antibody or RS12 antibody at
12.3 - 1000 ng/ml, then they were cultured at 37°C and 5%
CO; for 44 hours, and then 1 pCi/well of 3H-thymidine was
added. After 4 hours, the incorporation of 3H~thymidine
was measured. As a result, it was found that MR16-1

antibody suppressed the incorporation of 3H—thymidine by

the MH60.BSF2 cells.

Thus, it was demonstrated that the antibody produced
by the hybridoma MR16-1 (FERM BP-5875) inhibits the



conprising an interleukin-6 (IL-6) antagonist as an
active ingredient. 5 2. The therapeutic agent for
spinal cord injury according-tpoclaim1 wherein said
I L-6 antagonist is an antibody against IL-6
receftgr. 3. _The therapeutic agent for spinal cord

i nj B8 cBF dihgtt B0 ot lar fn 2es#iRE @ n said antibody is
a 10 nonocl onal antibody. 4. The therapeutic agent
for spinal cord injury according to claim2 or 3
wherein said anti body is a nonoclonal antibody

agai nst human |L-6 receptor. 5. The therapeutic agent
for spinal cord injury 15 according to claim2 or 3
wherein said anti body is a nonoclonal antibody

agai nst nouse |L-6 receptor. 6. The therapeutic agent
for spinal cord injury according to any one of
claims 1 to 4 wherein said antibody is a reconbi nant
anti body. 20 7. The therapeutic agent for spinal cord
injury according to any one of clains 1 to 6 wherein
said nonocl onal anti body agai nst human |IL-6 receptor
is PM1 antibody. 8. The therapeutic agent for

spinal cord injury 25 according to claimb5 wherein
sai d nonocl onal anti body against nouse |IL-6 receptor
is MR16-1 anti body. 9. The therapeutic agent for
spinal cord injury according to any one of clainms 1
to 8 wherein said antibody is a chineric antibody, a
humani zed anti body, or 30 a human anti body agai nst
IL-6 receptor. 10. The therapeutic agent for spina
cord injury according to claim9 wherein said

humani zed antibody is a humanized PM 1 anti body. 11.
A nodul ator of differentiation of neural stem 35
cells conprising an interleukin-6 (IL-6) antagoni st
as an active ingredient. 12. An inhibitor of
differentiation into glia. cells - 44 conprising an
interleukin-6 (IL-6) antagoni st as an active

i ngredi ent.
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13. The use of an interleukin-6 (IL-6) antagonist
for the manufacture of a therapeutic agent for spina
5 cord injury. 14. The use aceod8ing to claim13
wherein said IL-6 antagonist is an anti body agai nst

' im14
IL-6 receptor. 15. The use ac Qg to claim
wherein said antibody is a néﬁ%ﬁﬂgnal anti body. 10

16. The dse aécthdiragetivicl agent3for ;ﬁiM@Er@éﬁdlfﬁiﬁky

receptor. 17 e use accordi :
wheREtAvesangradiebddy is a nonoclona#hantlbody

ai nst use - t 8 e use. .
ggcording?to 5?5 gﬂg}%Pégﬁgpnggﬁggy%Oi65phﬁ%%e??Fge&QPury
ant PE6BY i-8JatpPecdabinanvhaneiboslyid 10L-Thentsgonist is an

. ) . - d

accandipBedl0agaynenerpisclaibgscd3 to 18 wherein sa

nnnoclonglyaﬁ?ngdx agai nst ﬁ%nan IL-6 20 receptor is
gb Sothe

PM 1 ant Pbody? Reregblacesrat nfor oseimé nddrd injury
wheaetnrdaing to0o0sLANA! wABEE DOUYa AYal NSt SRYSE, | L- 6

rec [,1S 6-1 ntibody. 21. The use according
to ﬁ%égg%gngkp%Pg?ﬂggis to 20 25 wherein said

ant!body4Ls aThhinhékap?ﬁggbOﬁ%ég?ﬂ?%ﬁ?ﬁ%%ﬁgéégﬁ?%r%njury
ol o, ARy er RoO SR e S PR
hunBaneedonat i sotlybody aa@mmf% ﬂeﬂﬁfM%Lnfi‘:ﬁéflgﬁ;@feos%-&

e e S UL L e PPl 01 sy
neuf @FO5EERT cEPI Gladu 2 The ﬁlsvéle)n‘eimtsesrilcemnmi-kﬁ)dy is a
(| ireheanongons oty APESBOUARYE Mooy o

A therap@utiCT%%t%%ﬂr¢Qﬁu§¥ﬁrﬁgemﬁﬁﬁpﬁ'ﬁpﬂqﬂhﬁconﬂ injury
i e g SERNSIALT Kt s
26. %ﬁe ?r%‘t’h%%a%c%‘? Tt 1496 aftftikpshi st i s ananti body

7 The therapeutic agent for spinal cord injury
according to any one of claims 1 to § wherein said
monoclonal antibody against human IL-§ receptor is PM-1
antibody.

8. The therapeutic agent for spinal cord injury
according to claim 5 wherein said monoclonal antibody
against mouse IL-6 receptor is MR16-1 antibody.

9. The therapeutic agent for spinal cord injury
according to any one of claims 1 to 8 wherein said
antibody is a chimeric antibody, a humanized antibody, or
a human antibody against IL-6 receptor.

10. The therapeutic agent for spinal cord injury
according to claim 9 wherein said humanized antibody is a
humanized PM-1 antibody.

11. A modulator of differentiation of neural stem
cells comprising an interleukin-§ (IL-6) antagonist as an

active ingredient.

12. An inhibitor of differentiation into glia cells
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27. The et hodaccording to claim25 wherein said
against |L-6 receptor. to claim26 wherein said

anti body is a nonocl onal antibagdy.. 5 28. The method
according to claim26 or 27 wherein said antibody is
a nonocl onal anti body agai nst hunan IL-6 receptor.

29. CHPRE bk b R clevr el ¥ kiond ai Th26 emt2monksteias an

sai edc@;[k}é bodlyrd$i@ndonocl onal antibody agai nst nouse
I L- eceptor. 30. The nethod accordi ng o any

one of c]r i LB YR O dth el e & et il narft | )i @ngagonist
r ecosbi teantmaami f hoelyre s J%éﬁﬂ@ﬁl@%&itﬂgo&o fHhal

one of ,clains 25 to 30 wherein said nonocl onal
antFPody  BYE hst human 1L-6 15 receptor is PM 1

ant i body14 32. THdeuseet fosh Btiof Hdg: 10 ¢! 1 mh%‘?cem said IL-6
wher ej Iy sal d nonocl onaJ [ body agallﬂ‘?{ nouse | L
Tty a5

recep‘f T VRS- A0 H&Feptor.
accordi ngb t 0 By w0 aocﬁc@:&cair@ 25 di; 120 Byneresiel Baid

sai i Y. i td a humani zed
anti %6%?]}/% un?r%rr?]g%fge lC nncalgacicﬁét I'L-6 receptor.
34. The ket ho’bheactwr ohcrrgaltct)lroj audndﬂaamhdﬁeidr Sal therein

gg@ﬂiﬁ%@%é"w atlﬁr%gﬁtacﬂ{e dd%rrer en q% Orllys fman 11-6

neuf&feRE®Mm cel | s of a subj ect which corrprl ses

adm ni Stﬂl norid 4e efd &kt 1P «d Lcl@m@%a%@c”'l%t Wi rein
36.. A nmethod of inhib

ect
i T LT ABO | T 6 O Ae e H1S: LHGTtA astinest mouse TL-6
whi edcemmgr j ses adm ni stering an i nterl eukin-6

(IL-6) afgagqﬂ’lleStusté) gcpceorséjf g to any one of claims 13 to 16
wherein said antibody is a recombinant antibody.

19. The use according to any one of claims 13 to 18
wherein said monoclonal antibody against human IL-6
receptor is PM-1 antibody.

20. The use according to claim 17 wherein said
monoclonal antibody against mouse IL-6 receptor is MR16-1
antibody.

21. The use according to any one of claims 13 to 20
wherein said antibody is a chimeric antibody, a humanized
antibody, or a human antibody against IL-6 receptor.

22. The use according to claim 21 wherein said
humanized antibody is a humanized PM-1 antibody.

23. The use of interleukin-6 (IL-6) antagonist for
the manufacture of a modulator of differentiation of
neural stem cells.

24. The use of interleukin-6 (IL-6) antagonist for
the manufacture of an inhibitor of differentiation into
glia cells.

25. A therapeutic method for spinal cord injury of
a subject which comprises administering an interleukin-6
(IL-6) antagonist to the subject.
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26. The method according to claim 25 wherein said
IL-6 antagonist is an antibody against IL-6 receptor.

27. The method according to claim 26 wherein said
antibody is a monoclonal antibody.

28. The method according to claim 26 or 27 wherein
said antibody is a monoclonal antibody against human IL-6
receptor.

29. The method according to claim 26 or 27 wherein
said antibody is a monoclonal antibody against mouse IL-6
receptor,

30. The method according to any one of claims 25 to
28 wherein said antibody is a recombinant antibody.

31l. The method according to any one of claims 25 to
30 wherein said monoclonal antibody against human IL-6
receptor is PM-1 antibody.

32. The method according to claim 29 wherein said
monoclonal antibody against mouse IL-6 receptor is MR16-1
antibody.

33. The method according to any one of claims 25 to
32 wherein said antibody is a chimeric antibody, a
humanized antibody, or a human antibody against IL-6
receptor.

34. The method according to claim 33 wherein said
humanized antibody is a humanized PM-1 antibody.

35. A method of modulating the differentiation of
neural stem cells of a subject which comprises
administering an interleukin-6 (IL-6) antagonist to the
subject,

36. A method of inhibiting differentiation into
glia cells, in a subject, which comprises administering

an interleukin-6 (IL-6) antagonist to the subject.



