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Cd-P851 - 1 - DESCRI PTI ON MESOTHELI OVA THERAPEUTI C
AGENT 5 TECHNI CAL FI ELD The presentC&hvBh?} on rel ates
to a novel nesotheliom therapdutdi c agent and
nmesot hel i oma cell inhibitor. 10 BACKGROUND ART

Mesothelioma is a tunor th N the
mesot hel i um that covers thikgﬁgﬁgggfgp the pl eura,
peritoneum and pericardiumthat respectively envel op

the organs of tth§2§€E£iggét¥ﬂggépE@§géh§%ﬁH@gs and

heart, 15 and abd stive
tract and liver. In the case of diffuse pleura

nesot hel i oma, chest pai nvasi on of

the intercostals nerves%géaﬁﬁygiﬁfﬁthhe chest

wal | pl eliha, paadentespiveatboy aadlatesctibaaongvel

di sorde c 2 r

accURArsPoRoBR bl etraput Py doptpnd BPe8:A0G opp, oot

org&nhsbdéo@Takagl, Journal of C |n|cal and

Experi mental Medi ci ne, (Nhrch Suppl enent ),
"Respiratory Diseases", pp. 469-472, 1999). There is
eventual |y ~proliferati onBREKERPHEDaAREcent

medi ast i fiakPheanSma2PsPROENRSE BHatOoBENLEST ihnyasi on
of the heart or _devel opnent into the abdo

cavW??OEVeﬁé&ﬁstBPttﬁgveaﬁaﬁﬁﬁaéﬁfféFetﬁgrgkﬁaylﬁgra'
deVﬁEQ!Egﬁéuﬁubﬁddﬁekmeaﬁﬁﬁﬁh tﬁavlEﬁspécalﬁe&ylénablop the
addi ti onal WB gr circul atory met a

(|bPH?an§O°Fn ReC .,Cavﬁgﬁséuﬁ efiral gBPﬁgland heart,
|s ahapabaedlhelooeganbnsapﬁoaspehsongasnmablyracmeand

b

si xthest pauh uhecauaeddbycenwnswen @éuﬁgeréngﬁmyostals
flvﬁfgggg ghgke'glﬂgng? %ﬁe(zﬁﬁég'wgiqub@@hrgf and

ain perlrrenta di ci ne
SupgeénéﬁayorVRé§§|ﬁ&ﬁéﬂ}aDP§§a§é§®rdﬁﬁs Rgy. gegur due to

1999)imoAC Rt Ad ahe heeanhlbeRont ofi plleheal. $1udad in the

Eu;%ﬁgppgh% I%ngggcgnoglggsq%giglgqajournal of Clinical and

e t ORg t& g g
Experimental Medicine, (March Supplement), "Respiratory
Diseases", pp. 469-472, 1999). There is eventually
proliferation into the adjacent mediastinal organs,
progressing to direct invasion of the heart or
development into the abdominal cavity by means of the
diaphragm, or there may be development outside the chest
cavity as a result of additional lymphatic or circulatory
metastasis (ibid).

In the U.S., diffuse pleural mesothelioma is
reported to occur in 3,000 persons annually, the number
of cases began to increase prominently in the 1980s, and
is frequently observed in men in their sixties, with the
incidence in men being roughly five times that in women-
(Takagi, Journal of Clinical and Experimental Medicine
(March Supplement), "Respiratory Diseases", pp. 469-472,

1999). According.to recent reports in the U.S. and



10

15

20

25

30

35

rapidly increasing trend, and based on

epi dem ol ogical statistics fromthe U K in 1995,

t he nunber of deaths from nmesotthelioma is predicted
to continue to increase 5 over the next 25 years, and
in the worst possible scenario, gitbeen in

as RAUPRG: athe skNELOERES 8k BRFOHR Q%ﬁnfﬁngePBPS%§atlng a

%f ﬂébl?@?thﬁcﬁ@@ﬁﬂn@EBrBﬁGD ah8 b@?zdgggSe%bggﬁmcloglcal
espi ration
Nun%F%EéSHFFFeEEﬂ? Ebﬁsngrcégp%%ggoftFﬁehEW ﬁF%gF deaths

di seps@ ﬁéQgﬁﬁebﬂMﬁabﬁgnFHéQch@d gesebhelhagaroatilcrease
since the nethodépfor c aSS|fy|ng

ﬁ dlsgase stgg
usedVeHi FRer e}k edPokigt Rer apEutP ctPEpBPFELoROSSPLS
mesetBah 28R hayebfenc@?ateaedddatfhauhnges wher to the
conpa e resu 15 eatme Na,

rooRRF P ohE ahrotnbinfoos 1hoSEoqsl §98tR0smpnagen born
i nt ennaheobak 03NWekansi f Reapioation, WalighéntNo. 9, pp.

plegiﬁ ngso&?g%gona in 1995 by the Internationa

fest Goup (IMG (Nakano,
Respi r at Nomgr¥ok. di8feMont9clppsi®i6ap26nsi10g9rhe2glinical

rela?gégégnst%?%hgﬂgog HgéﬂtHEEHO?Brhﬂ§s3t§@§%@hiVeand since

1 ONns osure to asbhestos
alsbheb@ehhdéﬁoﬁgrra edsifyanuntheesdpeeraencsagragacd

Jouapekeef p9£v959§|tﬁ@gagéeﬁabn@eba&tybghcmego@uauq@ma have
Suppl enment Respiratory D seases

1999PCOA§56§?65d2§fﬂﬁ&#th8§ HE&R FﬁﬂaﬁéangnFBGtﬁésults of
reSEtéatﬁéMttRaakahaa0he§pl@akeeatlvaldluectN¢ 9, pp. 916-

b h I wher t LI,

ducSes. chegarc | B LBERGRSFOPPEL TRUage SaBotiTas Ton Tor
yﬁamallgndnthpiehmamrmspbeadilbmaalhhnﬂ95lbyemhever
the_epntire, surfac I

of EP ST Cal §n8§E§e§rtkgﬁggkgnggtglggﬁgﬁgoaﬁ %%M&%ﬁ (Nakano,
Supﬁbepemaﬁ;ohReypﬂraﬂ@nle|séasQQ 9é§ 9289- 4229)

1999) . Eﬂnﬁagﬁﬁgbhy’m%hagﬂaﬁﬁ H@Ebgﬁémﬁoﬂﬁs%bgeb'Q@%satlve

is classified as an asbestos-rel ated di sease, not
a||reﬁamp@ﬁah@pnyéébh@Bpeﬁﬁrﬁst@aa§é68$98asﬁé§t6§ls has also

andb@%h'd%ﬁoﬂ@%%gﬁﬁﬁeﬁneéﬁQ&ﬁﬂeek@e@&hﬁn@@SQEﬁﬁﬁ i Tournal of
about hal f _of pat.i ent s

a .ﬁ#&&ﬁcgﬁdaEQpéﬁpﬁéﬁWQPta$eNFgﬁﬁén€ Barch supplement),
SuppkegpitrhtorReppiseatsersy , Dppead@s=-408p. 1406)408 Asbestos

199%%étw%gg %g% E%%%&%h 1n%0th%£|%g%pa%atgﬁkﬁﬁfggcé(%eaches
a location directly beneath the pleura where a tumor
eventually develops due to chronic irritation for at
least about 20 years, and this tumor spreads in a thin
layer over the entire surface of the pleura (Takagi,
Journal of Clinical and Experimental Medicine (March
Supplement), "Respiratory Diseases", pp. 469-472, 1999).
Consequently, although malignant mesothelioma is
classified as an asbestos-related disease, not all
malignant mesothelioma is caused by asbestos, and well-
documented exposure is only observed in about half of all
patients (Tada, Journal of Clinical and Experimental

Medicine (March Supplement), "Respiratory Diseases", pp.
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treatnment, is associated wth an extrenely poor
prognosi s, and requires that counterneasures be taken
S imedi ately (Nakano, Respiratipn, Vol. 18, No. 9,

pp. 916-925, 1999). For exanple, although the folic
acid antagonist, nethotrexate (MIX), has a

sat #9bad08ry198Phi.cacy rate of 37%in |arge-dose
single t al gYC [

use nas. Mot orarys BrsE2aT BeERebibRa TECREalscart o
di ftu:eartmynassesu atse@cwattled apphi eat psRregely poor

%gg ?g?|bggh %§%§§§e eEﬁQE'FBuﬁEe%Fea%%Q%sa%EUQ%ken

Jour na ini cal and
Expemmﬁglmaa!elwedi\l@ukﬁ@oo VResPisapppeneio). No. 9, pp.
" RegRigLabar yl@@@?ase%or RBam gl@ 53§th%9%%)tﬂé7follc acid
addition, 15 hough pl eur opul fronary exci si on and

pl eéﬂé@@@ﬁyséw emeﬁépﬁéﬁﬁ@&ef SMTH) 4 f b@é gl s@tdisfactory

nestehelieyBratlene 393 hﬂCﬂ%§§€dd§§§C%ﬂdeé'ﬂﬂééﬂhent in
rel apse follow ng treatnent, and the post- sur
| oc§PMPENaEENy HEEN A eNEOMiiR| AFS| ¥SehifgR ACH ég%ﬁerated

(Tg_&@_sl ol eHenale coh iCallnica #f iand t 70 aBxperiiatd alith

D, 2BBRSERE 100056) MERAREATETR B Eneegeha ARReTia of 2
Iin&ar@@da&ememabf @Q@&&aﬂeidmhdluuﬁkamdl Jdures larcet

(T A AraREan it B s el s e YRR BT e s Suppiement)
ABZZRewipilcrlatexgr eises s i, glppl-ev80-538,1 208)3)I.L- Erhagldition,
e B A G A

per Pgirdicamenl dod IAiffeey Pd Pdeyirgd ymesothelioma, there is

(B'%%%E@a@%dcﬁﬁg%%th%ﬂgﬁﬁyl@%U@@hap%@mwaﬂﬂBﬂln Greatment,
241 30 250, 1995) I.n additiqn, iérun1lL 6 levels in

pat@@ﬁt§hewPPﬁtn§PF§HéﬁF &p@@@ape BSen&G S faFticular is
hl glhqrgm At GGRRI S(chTa]dellh Pelurnaar bfa(d)a.l‘imﬁazalatareﬂt s
eura ' nd mnth r

i cat.ed  wit fusi an
o EEREIB5R P oS Eh (e ohe SOPPRREE] 1 i GaTeoF L ratory
Synmn£WEasﬁb"35Fmﬂ|Mgmkﬂﬁ7apléwﬁah mesot hel i oma, there
I's known Lreka t
serum | L- g\leve S a%@@gh%?lgglunﬁgq.?@ﬁ’&e%nd several
Br i mmeersmtlhedﬂo@@n@@rllwll@@)s arg kgEpYIR epgymss IL-6

MDY G0V Gfielohe ST GRdeS tfarftiptlintla TASH hRddsum

patients express high |evels of IL-6
mesothelloma cell line AB22, which expresses a high level
of IL-6, IL-6 has been reported to be detected in serum
prior to cancer cell growth, clinical symptoms and
changes in peripheral blood lymphocyte tissue
(Bielefeldt-Ohmann, Cancer Immunol. Immunother. 40: 241-
250, 1995). 1In addition, serum IL-6 levels in patients
with malignant pleural mesothelioma are higher in
comparison with pulmonary adenoma patients complicated
with pleural effusion, and with respect to
thrombocytosis, which is one of the clinical symptoms of
malignant pleural mesothelioma, there is known to be a
remarkable correlation between serum IL-6 levels and

platelet counts (Nakano, British Journal of Cancer 77(6):
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IL-6 levels in the serum have been reported to

increase prior to death (Hi gashi hara, Cancer

Cctober 15, 1992, 5 Vol. 70, _Ng. 8, pp. 2105-2108).

As a result of admi nistering rat anti-nouse IL-6

anti body (6B4) to nouse transplanted with AB22 at the
rat@0of9ti ce998heekMoBeevert el he Chwman, cetlgl of pleural

repprs ey D@% nFEEE%§5§B%§$ﬁQ§§fH§§hthébels of IL-6, and

conS|dera ni's e onset and progression
of bLTﬁlbaYeéynpnohhe gBrenchevdt bERARRAAPOCAREeFO 1ncrease

oL - £8“HQQEHerHlégsh§ﬁ&r 25@ané895)OcE@B@¥eﬂ5 1992,

ac rding to a repor é [ dt, anti-IL-6
antV@bdy7@oe§On08 hBRe 1@5r%&98 growt h i nhibitory

effect o SA§2ﬁegG1¥' andﬁbﬁi§t@@EﬁgnQa%5aﬁtEtﬁ6§B@e§L 6
observed Int ost nort em appear ances of

t r ea ooy h ( éﬁﬂ - ke- eoaﬁﬁ|béapsa%anﬁﬁés@lﬁstABZZ at the

tregied wethysabdaabbROdyie 2881 HAOONABERES O al. reported
consi derabl e size were observed even in.the

n1c%ha¥B?§f%FEﬁdWeéﬁnﬁHﬁerﬁﬁﬁcEPaFnﬁﬁﬁSFdeFﬁhEHopﬁ@ﬁnlShed
40: tﬂé1039e259nd1995breBBﬂBhyofgbmmhhcamhS?mbtamsof

hel i bod as_not b .
kno&ﬁlﬁL?En?ﬂtvpppénﬁndEaPﬁegl ¥SEaSme388$§§F'oﬁo' 241-
d Insoal1aaﬂ)ExpEbWEeltalac&bdd¢ngetbwhrcbport by

T
916¢826th 18B3bTaday Qé@enaloofAEQQnﬂOaNlﬁﬁ@r there were no

EXpSEfEEPEﬁEe%F@b%%Q% d(WﬁrEHeSBBQE§€§@E% aggearances of

espl rat ory seases kano
Joumage breeﬁed.@amhaﬁatExﬁérﬁnéﬁtabodwbépéu hEoSRR POk

SUDek@HEQB)w1tﬁe§auea59EXbQu§eagﬁa tuﬁ@r maége%7%f
2003 Bi el ef el dt - Chmann, Cancer

ot
40: consigdarabie 81995wanaeh?ﬁaws ETrer D GfopEFated mice
15,(@982ef¥@ﬁt -0BmaNe., C8ncpp. IﬂﬁﬁﬁollO&mﬁhﬁﬁtG@wRE4O 241-

F 385, L MVBT O anhagaDt oL Bt 08 TR e soma by
i nhbhitiefy-6f hettibody has not been known both in vitro and
in vivo.
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5 An object of the present invention is to provide a
novel nesothelioma therapeutic agent (nesothelionma
cell growth inhibitor) that contains an IL-6
antagonist as its active ingredient. As a result of
conducting extensive studies to 10 devel op a novel
nmesot hel i oma t herapeutic agent that inhibits the

growt h of nesot hel 'gf‘%ﬁ@éﬂn?% Shephpv L%%‘LFTI@I& t he

present invention obtalned e nove ng t hat
the growh-6f amtsgondlsitomwede Inotcdmdwn itehiagitt ed rerctly on

' ”th‘sB‘tB%l‘iomama%"cf ldi%trdd?l%t%]&%a' Mmmrﬁﬁ'mor effects.

relatin to IL-6, thereby leading to conpletl 0
t heApr e éﬁpt plfvéirlﬂel ¥ .eSEmfs 1nviea thoas dist tl%\PermVl&ﬁf a novel

proMéQ%%h@lq%%%tQﬂéf@ﬁ%utﬁ%e%@@ﬂﬁ"ﬁé%ﬁ%ﬂéﬂﬂBﬂé cell growth
contains an interl eukin-6 antagonist as its

act ipBipageEdi shat ;@@mtﬁla@dm dﬁa & 1P t as its active
I NnVeALrenialh$Q provides a growth inhibitor against
nmesot helioma cells that contains an |nterleuk|n 6

(IL-6) affagorstilds aft $oRAMICH NG FFtedisdme Styglies to

alf oaeﬁrlembpoae@ho:%;%ao&rlé@dtmaﬂoma ft@lrer@p@mf | li& agdht that

pl eur al, sot hel i onm, nore specifica

P B R R TS bE et e PR s M s & iy, gihe inventor
nesofhehbop&eBSntiﬁmh@@ﬁdomnom&bu@ﬁah&hm eldrval 1 flndlng that

nes hel i fo ntloned l,L- onls
ghe ﬁﬁ%mﬁh E%eén%tl t%mi R ILeéLlor arﬁ1 éegllt%‘ d by
IL 6nhebepnog oandnt@@rmp@ﬁ@@ab@gnahnﬂnuﬂ&muﬂs1on relatlng

ant gi t%g lthe@e‘iogzc%ta%mg he S’ngﬁ] r]]to' O3 the present

ant i ceptor i's partl pre er bly
a néﬁﬁépéﬁép -anti body to human IL-6 receptor such as

PM 1 ant irhody, Bk %r@%@%ﬁ'9%@%n&&bhb?ﬁ%wﬁ@é@0%5%esothelloma
I L- 6, receptor, such as MR16-1 anti body. The

af oF BREAPEYREG ZRENbo i ato CPRLE ing: &5t &mesrleukm 6 (IL-6)
p;eﬁﬁtabbﬁl&t EQCQWEI@@ﬁhv@nhm@Q@ﬂleﬁhﬁ ]

af orenent| on ntibo to | L rece may .be a .
chlner|c&anF|% Onhu%é ?é&s§ﬁF|68a%“% Ry fdif© provides a
ant gbodyh hnhubetpmeggmnnﬁmv@wapahehiqmdeaiﬂsammwt contains
prefaraplhe aatikady i h‘éga%hzt%% %#slc %%t A %d%cd%

pr esent invention can a
i ndipgaredisatow.

The aforementioned mesothelioma is, for example,
pleural mesothelioma, and more specifically, malignant
pleural mesothelioma. Diffuse pleural mesothelioma is
included in malignant pleural mesothelioma.

The aforementioned IL-6 antagonist is, for example,
an antibody to IL-6 or an antibody to IL-6 receptor, and
preferably a monoclonal antibody to IL-6 receptor. The
aforementioned antibody to IL-6 receptor is particularly
preferably a monoclonal antibody to human IL-6 receptor
such as PM-1 antibody, or a monoclonal antibody to mouse
IL-6 receptor such as MR16-1 antibody. The
aforementioned antibody to IL-6 receptor is preferably a
recombinant antibody.

The aforementioned antibody to IL-6 receptor may be
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(1) The use of an interleukin-6 (I1L-6) antagonist to
produce a nesothelioma therapeutic agent. (2) The use
according to (1) above in which ¢he nmesothelioma is

pl eural mesotheliona. 10 (3) The use according to (2)
above wherein the pleural nesothelioma is malignant
?IfmrahlmesmchehtmhadY(4humhel@§d actapadiig oo hampnof
1 (3).a e [ 6 an

o %ﬁ?igggg &PLng g%ES?Erangﬁflbn 4 b@ggﬁbﬁﬁakﬁy
acq@rdfﬁgabée(dhtabode mﬂehémﬁnﬂﬁ@daﬁMr@oéytlb@dVL 6

recept oroj g ggggage'QﬂeEn?Ebhb%Q% 59 sbLp@ 1Be€ﬁ@t96rms

(6) The use I'ng t above wherein t
antihdidgated belewreceptor is a nonocl onal antlbody

to bﬂggntrhle Bse28£r saeﬁah%rl(e&ﬁh% L@% 35candbpentiat to

(4) ve wherein the antibody L-6 receptor is a
MonREPBHEE énﬁﬁﬁ@@?eﬂé0W§u§€eFEP6Utﬂ§Céﬁ?@F (8) The

use @FCOTangsEOa@EBrQEn?4%otWQQUQBOQ%)1%b9%§ch25he
wherein the antib receptor is a

rec%ﬁﬁpﬁﬁﬁﬂloﬁﬁtFEO&}QUEQ} TRSOtEE LdCFErdi ng to (6)

aboye) whepei dskhaccorags onal(@ntbb@@w wheleranthe- @leural
recegtor antlbo O The u ccordlng
e5bay 68

o o5 OEBEYoMRe s RoLRE EREnGIESTAY AR
nouge) | LT6er ageptecorsiglGol angnoifbddy. t@tbﬁgﬁthUsebove

! |
2EHE 0 BGoL 01804, LALLALOUEN C10) 8h0Ne ol ek -

ant rbodptolmumani zed anti body or human anti body to

L'?S regﬁgtgr g%%krﬁﬁ?gu%% %%Qogﬁd@% %%e&%&h aReventibody

humani zed anti body to IL-6 receptor
i's hgnﬁﬁr@eaepnproranﬁu@o@pnopi@paih@n&§@0§w & 1L-6
i ntephepkibR-6 (1L-6) antagonist to produce a gromﬁh
i nhi bitor agai nst nesotheliom cells.

accéﬁélnahﬁouéfsﬁcgﬁéﬁénﬁntﬁh|@H @ﬁ@ve wh%reln t%e antlbody

to IL-6 receptor is a monoclonal antibody to human IL-6
receptor.

(7) The use according to (4) above wherein the antibody
to IL-6 receptor is a monoclonal antibody to mouse IL-6
receptor.

(8) The use according to any of (4) through (7) above
wherein the antibody to IL-6 receptor is a recombinant
antibody.

(9) The use according to (6) above wherein the
monoclonal antibody to human IL-6 receptor is PM-1
antibody.

(10) The use according to (7) above wherein the
monoclonal antibody to mouse IL-6 receptor is MR16-1
antibody.

(11) The use according to any of (4) through (10) above
wherein the antibody to IL-6 receptor is a chimeric
antibody, humanized antibody or human antibody to IL-6
receptor.

(12) The use according to (11) above wherein the
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nmesot helioma is pleural nmesothelioma. (15) The use
according to (14) above wherein the pleura

mesot hel i oma is malignant pleura nesotheliona. (16)

The use according to any of (13) through (15) above

10 wherein the IL-6 antagonist is an antibody to IL-6

r ecephanized7pnThbodygetactdbrdi mgceptpr6)sabopanized PM-1
mhegg'gbgp§ antibody to IL-6 receptor is a
nonoclonal“anti body to IL-6 receptor. 15 (18) The
use(h3toftengseoof16n ahbeslebéiars t(B&-&nt phbdgontet to
I L- tar i 0 Is y : -

r ocBpp 3HEE, JopriEn ZIREL2ES i%QE%EQ TBp9ghtya ok Bells.
whefé#h The asei bodprdingl o6 (A8¢epbore sngwhich the
mongelgRak 1 #BELPDY pi QulRYSRekbrfie148maecept or. (20)

The use accordi ng tg any of 616) t hrough (19) above
whefébh The ssei BeagrdonpLte rddeéppsoveswherein the pleural

recoabbRaRY ; oAt i1B0AY1 1 GAAht The cuse 1aaeebehBd i bRa( 18)
above wherein the 25 ndbnoclonal anti

] body to hupman
| L- 61p&cépBorSies 2PRPTILRAL FRoAPY PfZﬂl%ﬁetB§8ugh (15) above
accQnrdirBgnt @nel9).-gbaneawbaneicn ikhen aBReBbagako IL-6
anti body to nouse IL-6 receptor is MR16-1 anti body.
30 F9S8FP¥RE-use according to any of (16) through (22)
abovye7)wraeeuset hecantihgdy ot d 16l - Gboeeephereisa ahe antibody

chi peri anti bo humani zed ant i hody.o
antggoé&‘@orﬁfgg%%Fe&8p?op9n€fifn?ﬁea§§é£§§§g?§i%&_Fo
(23yeabpterwherein the 35 humani zed anti body to IL-6

rec Il [ 1, antidody. ... Lh n :
e M e
(1) tA fLeét resepkerhdd Boromesdrnalli ok iOefyr tei hgman IL-6
adg}gggbgg&ng an interleukin-6 (IL-6) antagonist to a
subject ‘requiring that treatnent. 5 (2) The neth .
accéﬂ@?nahﬁouéf)a&ﬁ@¥€lﬂﬁeFQiHl@Heahﬁ@éoW @FF&Ha%%§ antibody

pl eypall 1A®Bs eheipteis a monoclonal antibody to mouse IL-6
receptor.
(20) The use according to any of (16) through (19) above
wherein the antibody to IL-6 receptor is a recombinant
antibody.
(21) The use according to (18) above wherein the
monoclonal antibody to human IL-6 receptor is PM-1
antibody.
(22) The use according to (19) above wherein the
monoclonal antibody to mouse IL-6 receptor is MR1l6-1
antibody.
(23) The use according to any of (16) through (22) above
wherein the antibody to IL-6 receptor is a chimeric
antibody, humanized antibody or human antibody to IL-6
receptor.
(24) The use according to (23) above wherein the
humanized antibody to IL-6 receptor is humanized PM-1
antibody.

The present invention can also adopt the forms



10

15

20

25

30

35

(3) The nmethod according to (2) above wherein the

pl eural nesothelioma is nmalignant pleura
mesot hel i oma. (4) The nethod acgording to any of (1)
t hrough (3) above 10 wherein the IL-6 antagonist is
an antibody to IL-6 receptor. (5) The nethod
accandlsgtiss! PHlozbove wherein the antibody to IL-6

feceuqt Or A %2 J1RReE Rl ANt RO 4 Helai hd e&ﬁr%rqrsing'
The net hod according to ove wher ei
antl s oning raébelmt@rrheéﬂamt%o(cﬂlm% ayEagsedystt go a

humapyy;led T Qg (thatThe JBifed according to (4)

above mhereln he antibody to IL-6 receptor is a

nond&)ondiNeamsthedy acsoi N e (1)- @lqog@em}@rel(rg)the

The maRidio 1a6ear dishg 1t @y nf?sfsdtzh)eltﬂUrr%Ugh (7) above
wherein the anti body to IL-6 receptor|

r ecdmdi ndhe W%QW%%@WCQ?%“ﬁhéQWﬁHo@Q%%%ﬂmQﬁ?¥bthe
( 6) pakéwawws@trh&h%m&am@ Pliduredy re@othelioma.

et 100 2 G Eh 4 %\ﬂea”““d%%héq)ﬁ&?%a% above

ant wihechye itno tﬂmui&-l&-a&tra&p@ﬁlsrr iiss aMREGrtl boatit itaodyL- 6
)(Illc) 'l;he nmet hod according to any of (4) through
above ‘wherein t he antibody to IL-6 receptor is
a cH|5rTer|‘Ithe aettinioold y.c dourtdmioz e )i laddyweowhemedm the

t | T
o (e e R R AR P o o
| L- & FECOPOT-i s humani zed PM1 antibody. (13) A
et h@d fahd Machicd R dRIIHPEWN @) BIANGHIB N the

cells npr|S|n% adn1n|ster|ng an i nterleukin-6
(1 La@) lba% ~ 6 FeLRITedtS redi@nAcAgnEHa@ntibody to
|nhhbmta|rpr11,—(614g)ec'5@ﬁorfet hod according to (13) above
e 0 el BT S
pl eandliboeiyottioe ILee resapaldrgrianta ploewwicdlonal antibody to
(13§htol&%| | %IIEG( f%)%@pt'g}e nmet hod according to any of
The method according to any of (4) through (7) above
wherein the antibody to IL-6 receptor is a recombinant
antibody.
(9) The method according to (6) above wherein the
monoclonal antibody to human IL-6 receptor is PM-1
antibody.
(10) The method according to (7) above wherein the
monoclonal antibody to mouse IL-6 receptor is MR1l6-1
antibody.
(11) The method according to any of (4) through (10)
above wherein the antibody to IL-6 receptor is a chimeric
antibody, humanized antibody or human antibody to IL-6
receptor.
(12) The method according to (11) above wherein the
humanized antibody to IL-6 receptor is humanized PM-1
antibody.

(13) A method for inhibiting the growth of mesothelioma
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above wherein the IL-6 antagonist is an antibody to

IL-6 receptor. 10 (17) The nethod according to (16)

above wherein the antibody to_lk-6 receptor is a

nonocl onal antibody to IL- 6 receptor. (18) The

met hod according to (16) above wherein the antibod

to I9el6l 3 exp s ing a &ﬁljmlmlwtarbddwetmleq@n (IL-6)

T
(16) aébove vs\lﬁtgr ern t%&g-?éa%%l q‘g% %Faotiglcr{e}glt%fmi%n
a molgd) g rmﬁh%oaﬂq@rdms@ |(Ll36 redsfst o Wipigyh the
The d@gmlal%%dl@gpi&@w ngsétlr@lltd?rraough (19) 20

above wherein the anti bodg o IL-6 receptor is a

r ecobiot )nate @rtsslya cqeadinhe qretlfod sty dfhﬁgretldl the

(18) BV W S HE £ 18hna MPNAEd 0NAa tii Qnd¥HBHE 1 ioma.
recgptor is PM1 antibody.” 25 (22) The nmet hod

accoﬁ'](ﬁ ngF R el R R0 Hher i P (3T dfondcd orfgtrough (15)

ant iiodye twhdmiise die 61 1-06 et gdrsi WRLGs Jan &t £ to IL-6
(23) The nethod according to any of (16) through (22)

aboVERIY n the antibody to IL-6 receptor is a
chi rrﬂn )C Th¥ naarﬁhctwda/ccdmnj zed @nd)i kot orwHer@ainh the

ant i bod: I.L- tor 24) The net.hod accordi n
o T hdsBl e SR Mk ST i AT ARORy to IL-
receptwrcestdmmani zed PM1  anti body 35 BRI EF

CESCHTLANL Ok B s 48 AL,

t he Prioidudy wa ITeIS—GJerCLeEﬁtQi;/ zvsara moqﬂamaghaantibody to

mesaf held Oﬂa_ézegécéﬁ Fi g 2 is a graph that shows
the results of e 2 |nd|cat|n t he

pr odUe)i ik éfset(hoétka%cﬁél?@dﬂ; 6t (L&) abpwecEprin the

(I L-6R)idday ard ous- aretd @i r s of hedddimortel ladt Nesdy to
Furt her m)yﬁ[e GAPDH i ndi cates the anmpbunt of nRNA of

GAPE%’L@E? % ITFSHRRIC - phosphat e dehydr ogenase) used
The method according to any of (16) through (19)

above wherein the antibody to IL-6 receptor is a
recombinant antibody.

(21) The method according to (18) above wherein the
monoclonal antibody to human IL-6 receptor is PM-1
antibody.

(22) The method according to (19) above wherein the
monoclonal antibody to mouse IL-6 receptor is MR16-1
antibody.

(23) The method according to any of (16) through (22)
above wherein the antibody to IL-6 receptor is a chimeric
antibody, humanized antibody or human antibody to IL-6
receptor.

(24) The method according to (23) above wherein the
humanized antibody to IL-6 receptor is humanized PM-1

antibody.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a graph that shows the results of Example
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as an internal control. Fig. 3 is a graph that shows

the results of Exanple 10 3, wherein the production

of vascul ar endot helial growh jfjactor (VEGF) by

mal i gnant nesot helioma cell |ines H2052 and H2452 is

i nduced by IL-6 and IL-6R Fig. 4 is a graph that

shows R¥henckista 5N f t i apgstdic i vidd i o allsifikhyarvarious

ex Pefd MBJHa 0 n%@am%@li’bwsceili qanducted for

mal i gnant masot hel1oma cell Ti1ne H28 by indicating
that thi Fiel 2 ined pqlbﬁ‘ﬁlbéé‘la\ﬁaﬁm"iﬁr tl“eﬁndiﬁfhellﬁ%lof Example

gr owt r ) t Il
| L- 6/ IrbLJ g—gﬂFca(e@gl %ma %%puhét?ﬁ}étﬁlse{}%ml%oér eé;{}elc?%/) of 1L-6

of BEAANTET 20l 5; 6Rhdr iR iiPwomarldgnang mesothelioma cell
phosiphrsyl atﬁrmmmﬁsws chEH anﬁtdéﬂésatﬁr@‘ Mot & mRNA

bei n pronnted in cell line H2025, in

whi
o1 o GG (GRS 151 et B aaprgte denydrogenase) used

phow(arryllaiu@ha)]_f cS;l}&Tﬁldue to stinul at| on by IL-6
is not %rormt d in cell

e
product i g %f > 25 \ﬂi(ﬁiraf@ af r?g’t?é’b% tﬁye |r|_englt|g gt gxample
i's aB,gw&xdrthﬂtt}Sé’IQWSod\hﬁ:ﬂcﬁﬁldﬁ sadcubeanEiothelial growth

whergi t an CS3 duy
st ﬂrulca I"on by I LS%Y a{ﬁadlellx gy ﬁgﬁqeﬁ&@g@d q%lcg'ﬂnes H2052
i n@ndH222%5,2 iis vsmdm:epzt cbq/udm—(ﬁn aanfd VEGHR.s i nduced

by |L-6, S t I

RN I s 'Wﬂ U L ¥Be PSR of Example
i nddcda piqh @ s:u@llaz: |63<£2£nj¥f@\mtngiosmmet e was

ST yetndie efy éfoﬂOanﬂJltf{an%f n@s%%'ﬂe‘iio?r@—%(?\iﬁgil%d H28 by
pG.3- VEG-nmut as‘tol—gﬁqig W its vicinity use

7. 3RgGLiRg L o RARscesuI SR AT
Exaraﬂdathéllmergeddwﬂm @cﬁt)bﬁ:; QVEGE) \AlemtoYﬁGl%equlrmg
prono i,S C ciferase reporter gene, in
thet 5’5@5 ?}}grﬁhg(;}ﬁe oK. ‘11 p-STAT3 binding site
wit hin t e gVEGF i arrarph adiaitv athioons tfe tﬂ?&Su\lE@: of Example
pr orgot IL- 0

ehormtn S iy Sy B heenib i e SdudmAge ave to
of \$E@lmu1d|6¢r1mnerb§( pTrIUdiJcbtalm @fromE@Fe)d duwe ded 1 8ine H2025, in

ti et l5i ted
?rg%lt%ﬁe%?ggjﬁl#;% i WdFes 57t H%%ﬁw%? H{:I'e ’018 is

a gPXPIFPORAY lstidvan (e ST tdsleoﬁOB@a\:rwerlatlor{ by IL-6 is

not promoted in cell line H28, in which production of
VEGF is not induced by IL-6.

Fig. 6 is a graph that shows the results of Example
6, wherein in contrast to expression of SOCS3 due to
stimulation by IL-6 and IL-6R being induced in cell line
H2025, in which production of VEGF is induced by IL-6,
SOCS3 is non-inductively expressed in cell line H28, in
which production of VEGF is not induced by IL-6.

Fig. 7 is a drawing showing the structure of a
promoter of plasmids pGL3-VEGF and pGL3-VEGFmut along
with its vicinity used in Example 7.

Fig. 8 is a graph that shows the results of Example
7, wherein in a system in which VEGF promoter is coupled

to luciferase reporter gene, in the case of altering the
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8, wherein the growh of cell |ine H2052 increases

IL-6 concentration-dependently in the presence of

IL-6R 10 Fig. 11 is a graph thai shows the results

of Exanple 9, wherein pronotion of the growth of

cell lTine H2052 by 1IL-6 and IL-6R is inhibited by

MRAo- FTAT31Binsiaggsapk whahishohe VREFrpsgmpgesf activation

i ncngagg§19gcg‘h%f§ln8t%l}}eb royth agegehbtl bheyH226

concen ratlon ependently in the
presenceFmg | B- 6R, aasdhehat ivRArdeibaseharégy the mechanism

|nh|£ ﬁd?c%& %C% QﬁG%hg%oﬂBQPQhéQrEHQCtl%n'§faVEGF) due to

grap he restlts o eri nent 8 by
|ndstamumgtubatbUhéLgﬁownhcéﬁlcéﬂnelﬁﬁ@52H2§6predlCted from

i ncreases P&tg %gn%%ghﬁq%log gggggggnbly in the 20

presence o graph that shows %
resul ts BhigExafplie algrawheﬁéﬁﬁ QP@WthBﬁoﬁSPPéﬁsoP Example

mal 0 Ibq@@ celel ckiines 1H2052 0and 1 H226ak IL-6
I L-%ganggggﬁﬁlblttg% - trhe%éfptcc%rml gll nh?lblot@edl 2o

humﬁhzédtPW}WWenﬁéyFllﬁ ths P§e§e§rc§pﬁ¥ft f&E OR-
shows th@l@eSQHI%soﬁ %&%@ﬁ'%halzshWﬂ%FQh@ iredudtisonf Example
of VEGF_ production b tlnulatlong
mal Pgnﬂﬁ@rﬁé@otpﬁé’lnio&"}é’ncé’lfl ?ﬁenégowl@éT@ ﬁf%g 1ips52052 Py
ggd,l:b%S%é"ds nmpbultsﬁcirﬁmmuﬁmnu@emw 1 anti body.

ig i's raph tha Q f
Carpte 138 b gl IR st B s of enamone
by tb- Gummlaim esnd_gems-m mfl aeildn liimet W@ 2felindriegsgs 1L-6

H2052 and ﬁ%%@?ﬂae@{tt by T zed, Mk IL=6R, and

ant F66G a grap t lat shows the results
of E)baqu)ID@A :ctenmsumé'reea A pridvidiaon eifadts Gowhir torgrowth.

th [
AP iEI mﬁwesls H2052 AnghrHa26 thysHwSb tad sl of

- ation 1s ot inhibited i - ,
ant BEe®Finent 8 BRSNS HAY é&ﬁ%w% el ot cell line

| NVENPEON nddedsd$ BL-0o tdkd den tdaan orefargeatidnt las B the

cel | stlnulatﬁqg+f ctor 2 (BSF2) or interferon p2.

| L- eSS it iat T, di scovered to be differentiation

factor imiupl VB4 is acdiapt i OretofsBYy igtocsadw teelqfs Example

(Hi rano, Whv%%el%e%OWt@ﬁfO%l]&?@f ?Tgaﬁlf Jr?ér?@)meﬁﬂ}’?élloma

whi ctr ‘i t unct i onal
cyt aldlile havengi2052 and H226 by IL-6 and soluble IL- 6

receptor is inhibited by humanized PM-1 antibody.

Fig. 15 is a graph that shows the results of Example
12, wherein induction of VEGF production by IL-6
stimulation in the malignant mesothelioma cell lines
MSTO, H226, H2052 and H2452 is inhibited by humanized PM-
1 antibody.

Fig. 16 is a graph that shows the results of Example
13, wherein phosphorylation of STAT3 induced by IL-
6/soluble IL-6R stimulation in the cell lines H2052 and
H2452 is inhibited by humanized PM-1 antibody.

Fig. 17 is a graph that shows the results of Example
14, wherein promotion of the growth of the cell lines
H2052 and H226 by IL-6 and soluble IL-6R stimulation is
not inhibited by anti-VEGF antibody.
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effects on the functions of various cells (Akira, S.
et 10 al., Adv. In Immunol ogy (1993) 54, 1-78). IL-6
has also been reported to induge maturation of T

| ynphocytic cells (Lotz, M et al., J. Exp. Med.
(1988) 167, 1253-1258). IL-6 transn1ts its blologlca
activity by means of various proteins on cells.

of these is bher! LgBRIFoASCRRAIERE BOPLELE efiyklfon
RELDR, BUF" ShE Phyghy

receptors having
(Taga, TILe®b ab a aytEkpneNBdso @$987¥e¢650 967B98¢11

I SRATERBITG RPLPFnG | HoR holtor ARECbBARA Porm TL6 vas

thatnns1exmyessedooeréhetoebb geftieasathyt26n factor
penetra

th I b t I .
P ShvBuRR nar e i 2B Bhe B, AVREPREYEREGRLE, Qpizane, T
an eextilaceNbthae regBeén. 3BMOtﬁ€F760 t héserawhenbr anewas
r 130 hav l, .
(D TRAE-PERER, oF B pomp e E5HCE g OBy ki AloHan A
noneffgamd bnndhngfuhbt@oaﬂdoELvernecspteﬂéSfdﬂhﬁan, S. et
|L-g4lL- ﬁd%ec%ﬂtghmﬁﬁgﬁbﬁ§ ?gg3§sﬁe eI L OfL-6 has also

subseqlently bin i ol 0gi ca
act beeny reported ite @nén§ﬁ1mﬁéuraﬁﬂ@ncéﬁl§ tyaghocytic cells

et (2bez,CRll ££1889) 38, £243- PRY).- (%@8b# @67 1253-1258) .

antagonlsts are substances that inhibit
t ransni sSiLoR éﬁapﬁ@lsﬁonégu@aplésﬂpéﬂt§céﬂVFEyeby means of

KnOWBrl%&%W@E%ieQBstBﬁséeﬂESG aphageni shesknekudde ligand-
antlbody ti-l antibodyhévantlbod

L bR o BEoTegancr. FLr6 Pocaptaroaherandys moletular
antwb@@%tt@fgabaﬂt(aotkDBSngasoTanetbady) JL.LEGp. Med.

var i a L-§_recept.or tial p .
The#gghgveq%g g?gr SPP% (egar%%naaaht?eﬁfgge-(1987)
13 24&0e§26P8éﬁv|body eNdumdbp Do ekigkingHybr rdmwmbrane-

(19§%Lnfégbré§%hé§6isH%§ Qesge@/oﬁttﬁé cebLid®MBne by

(19 rnatlona Unexam ned Pat ent
Pubpﬁ@gﬁwgﬁlma thppcgs lougrdrapeendh-bnsRsAPRES also exist

Pat gat sBublyi1eatiiros NacepRo2s26884A07, cangolded. ofatant
No. US 521628 Hurmani zed PM1 antibody is known to

be GBTARSED 1HY-3r &59pPAnti ng the conpl ementarity

det er m niangthed oif @ﬁ@@k af memdrahet beseeinngph80f tlaming a

of e %%ui%&lwelg Ira%oht 13%tk%|tha%'is involved in the
signal transmission of non-ligand binding. IL-6 and IL-6
receptors form an IL-6/IL-6 receptor complex, and as a
result of subsequently binding with gpl30, the biological
activity of IL-6 is transmitted into cells (Taga, T. et
al., Cell (1989) 58, 573-581).

IL-6 antagonists are substances that inhibit the
transmission of the biological activity of IL-6. Known
examples of these IL-6 antagonists include antibody to
IL-6 (anti-IL-6 antibody), antibody to IL-6 receptors
(anti-IL-6 receptor antibody), antibody to gpl30 (anti-
gpl30 antibody), IL-6 variant, and IL-6 or IL-6 receptor
partial peptide.

There have been several reports regarding anti-IL-6
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| munol . (1989) 143, 2900-2906) to human anti body 10
(I'nternational Unexam ned Patent Publication No. WO

92- 19759). The aforementioned }k-6 antagonist is
preferably an antibody to IL-6 receptor, and nore
preferably a nonoclonal antibody to human IL-6
recepteptor sohobbdpal(NeSiakti Podgtt 8lrpuBgbridema (1991)

rec to X of ,t he fqQre
@ro%gﬁAg g( gggﬁg uﬁan ? gg fecgb?gggmﬁ BP%
ant6Bmdﬁ30thhEeanananpﬂeUOEXﬂmmoeﬂoﬁateahtPbbdycatéon No.

MURS b% 69%%36 ?EB g Nﬁéga%lﬁgﬁ'EEQXntTEGbllcatlgB No. FR

af or emBit 'one era I Meric
ant2666967huaadlﬁel aﬁatbo@chr HﬁnﬁﬁléﬁBDbodﬁquﬁlzed PM-1

exaggng “@BCPnb§nhEBaBbZSBtE édaﬁg QQQMspIQﬁEQng the

are par Iar mtations on e ori
fornpmplEMentarﬁtandag@ﬁm9010§e@egﬁOﬂhéCBRés@ﬁtOne of these

'”VEHtEﬁE EBQ%'Q?dehsanhP&L%Mtﬁe (g5owkR, OF . et al., J.

nmesot hel 1 oma and i s useful as an active
i ngiaabant - of1889he§65he29893299§9aE@uPP@aagéﬁFleEYG

antQ@ﬁﬁb%h%t@Bﬁaiubﬁbéﬁﬁ&%eﬂh@btbﬂhlbublibatlon No. WO 92-
bi ol ogﬁca activity of IL-6 by interrupting signal

trahSiPSdiron by IL-6. IL-6 antagonists are preferably

gO subst garees rbkateh@yeniedhirbi-tonytagbnastadai psefelrably an
i ndi n 6 receptor and | 30, l,es _of

LG Rl P8ante: LU o FGUEPERE . PECGTIRE: BoaGSTaBIS

ant mohbc@onadceptabodyt itbotdymaantiL-gpir8deptbirbody ponoclonal
|- 9 yaL, b afnaﬁégb'xi L8 LBERRL O AKALLARLS e ble €ne

receptor epti I 'ow nol ecu
meugﬁprgmbgﬁanoeg mengﬁépmaﬂuﬁgtsbﬁﬁwaﬁOabpm@ntﬁL 6 receptor

Anthsl%MﬁlaQB%QBgﬁyus%ﬂlﬁﬁ %ﬁeeQﬁﬁﬁqgtoEnﬁgﬁbeBnﬁénantlbody
14 Dbe obtained as a polycl onal nonocl onal

ant tBoBPUSSi A~ 6kﬁ6ﬁﬁpﬁ€FhéésMR&@nécPBﬁépogﬁt|b38§ of

WHWHEFE@&e%Eh@h@d aftRdodyC lsaplre fpiraberabl enfikertike
anti -

body , used e pres ent inven
ExafpitéSo6y - an@é dr&A §“§ﬁP|ggdP§s o] Maarty -} Pgﬁy' an
orlgkampnel@éewhh@aelﬁr@@uaedzbﬁ PNy-Ar edarksdand
those pr%ﬁyced % %c&ﬁ%@SlQEg%g&thg oﬁntpegorlgln, type

expr essi vecF ESntaining an ene us
genemiioengwﬁeéhengLréchmﬁ@agglsth§e§nnmb§bﬁ present

int%%%%%%ion provided it inhibits the growth of mesothelioma
cells and is useful as an active ingredient of a
mesothelioma therapeutic agent.

IL-6 antagonists are substances that inhibit the
biological activity of IL-6 by interrupting signal
transmission by IL-6. IL-6 antagonists are preferably
substances that have inhibitory action against the
binding of IL-6, IL-6 receptor and gpl30. Examples of
IL-6 antagonists include anti-IL-6 antibody, anti-IL-6
receptor antibody, anti-gpl30 antibody, IL-6 variants,
soluble IL-6 receptor variants, IL-6 receptor partial
peptides and low molecular weight substances
demonstrating similar activity.

Anti-IL-6 antibody used in the present invention can
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the transm ssion of the biological activity of IL-6

to 10 cells as a result of inhibiting binding of IL-6

to IL-6 receptors by binding_wth_IL-6. Exanpl es of

these anti bodi es include MH166 &Nhtsuda, T. et al.

Eur. J. Immnol. (1998) 18, 951-956), and SK2

ant beodp teSatkd, ak. aetpadly.cladbdt oGenmenalkc lveetli rgtdfody using

the 15 Ja Society f.or | , AC G . ;s

rec b 88T e R e ta il sai i damgrisin

hy briisd peer tdam Lbadiyc @ldef e rado lgr ddurc édhei mntthe Ifadnentibody

descrihed b W_Usi k t.echno |y [

ant F558y Bay Be DY ESTed TS SieT ng AP <y of mehdcTonal

sensinttiipiodg egnbifg ewmmakham imigiw tthctliide these produced by

acc It rdi ' I.zati o h fAlSi :

e VBRI e An T e by Rl aarps Tt with

accendexgpress iondiveatpreslontiaigiiog aptibesy gedet hedng

scr [ f .cell :l.onal i

ccorara T g e T e oy AR errupts

spe&hei tapnpmigedauctaforthef biclegareilbagy i vitould B&-6 to

car pied soWls ian r%@%l@wrirﬁﬁ%ﬁz'ipx?d plekeWy JHUMBNE to IL-6

I L-6 used as sensitizing antl%en or acquiring

ant F66&P tog SobYaPried iR\ udithy 7€ -1 L- 6 gene/ ani no

«'ilgisd 22 E&q{g\%n@? @ilfSG:h"fé%%dl aidtélggfd-ieé- iBicg%m@ms Hl5$8 Matsuda,
- , . ol . ) ¥ ) or)

Agr T -BEGl .ai-@wémr-(%%}‘“@&1,(0]12655)51-9%38.1]8Af ééﬁ‘%%“' and SK2

I nsentibgdyng Shi-of genetsequen@dsitnGenarkiowMeeting of the

expressi on vector .s em.and tr. f or,m ' I

nosrebseehel BELTeRY ko atitr a By B Al BEEY (1991)

by kAowd 6fet.-hods fromthe host cells or culture

super nat anpfe; - 71 Qlel QYR W MRS RYbirfiidethal lkea® basically
protein as a - 15 sensitizing antigen’ |n addition,

a f BSe®@TPOSCEPn 1ncdhsi SEinmg Tofdescrébshobeilevamging known
anot-RehnRelgei.n m@meqlgso tH18 U$edbaslySensi WeZigidduced by
antigen. The anti-IL-6 receptor antlgbdy.used.ln t he . .
pr e¥&HI S1ky &t Porf SOt & 106t NG Sin LR ARG W4 th this
pol yel eralordaniciebadyt horo midmeayodamuaizihddy: neithgds, fusing

kno means.. . .Monaocl onal . _anti ba f l_i.an _qri_gi .
o S Y ariPiefiEs B4 Sl R S kedndbeording
r ecépt ordameiryody lusdaisiimn methods, and then screening for

cells that produce monoclonal antibody according to
ordinary screening methods.

More specifically, production of IL-6 antibody
should be carried out in the manner described below.
Human IL-6 used as sensitizing antigen for acquiring
antibody is obtained by 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.
Chem. (1990) 54, 2685-2688.

After inserting the IL-6 gene sequence into a known
expression vector system and transforming suitable host
cells, the target IL-6 protein is purified by known
methods from the host cells or culture supernatant,

followed by using this purified IL-6 protein as a



t he present invention. Exanples of nonocl ona

anti body 10 originating in mammlian cells include

t hose produced by hybridomas and_those produced in a

host transfornmed with an expression vector that

contains antigen gene by genetic engineering

t echnitfiess t1A3ng pesugen of Irhiasidiganbodyfisedlimg teon
IL-6 resepiefisg BENdlng ©foddirh sh@ ABotkef FESEPLOLRY also

is inhibited, thereby interrupting the transm ssion
of thgseoiu&le%gfaéaiseﬁﬁ%/?%:’t%/g @Fptlllg-eg"t o cells.
Exanpl es offheheséeiaht+®octeptiorclande bRl 6udednir hody present

Tamurdyehei8h 8hn: bEr QGraNald 5 A ﬁg'f§¥$'gfﬁ%;ﬂégy%§%nal

90, 11924-11928), PM1 anti boa)é? Hrata,

J. 20 PRGN, OF1989ciaRl Zat0odys s ingKipawrp means .

ant i bothnoclAdKG4adt el AL 4Gz 1a8hi bOOYin is particularly
(1 nternatd U Il ned . .Patent Publjcation. W .

02" 15780 ARy Chosts Bii A TLaR FRady Fh artiscdy USed in
part i clleaPrpspref erepieldr deradeshef anendwidyial 28tibody

16ur t heyrRfifatanfMd @drhd0dyr RQdych A1 HYD I produced by
cell line.has been.internatiaonally.deposited based on

the BUGEPESHaTr 88y ioRfeT C&Qs?ﬁngl??ﬁFlﬁﬁ%ﬂSformed with
BP- 2998 exprggbyon2ved989 Htatt lcenknties nattiiorel Jdeateebt,

O ganigefetPepesit QLyr of té&ﬂﬂ%&;@g@' AﬁSA'EéJstLﬁtofof this
Advanced .30 IndustrlaI£§C|ence and Technol ogy

( Tsuk P €LY Binging -to T4 §§§ﬁPF°?§uk@ﬂﬁguﬁbéﬁh%PTG to
13apan)ilas Phedéptbns nddirdtiontedn WRE6eBy interrupting the
antib - cLg- hybr i lL. Lipe has _

"t er naerardREeb At DI PR s pheS i aledn 6 to cells.
Treaty und&xaPReécde’df g RIEERVEBPS 5876l wie 3R 1R chntibody

ég, 19(@‘ém@trathe.léte&na,tiy&wl : R_&ﬁ:@ntA%@igk&Lm USA (1993) 90,
posi.t.Qry ipnal .Lnstitute o vance

Indusﬁ%%§¥ gg?éggéh@%dpfggﬁk6%%g§%f§§ﬁiu5& &ntral 8;

29 - 1gmmuneli §ag889) Uk IR0 -PBAFaki AUKEDHT) amsibody,

Rat - M@ 4 -hy Bhé dReR MRY6s bn cABbhy! k1R & SE8RIRAL1 Unexamined
nonocl_onal ant#go%%éggodu0|g% hybridoma can

basi cdlAY e *pPot T 'Y h&Cndniné? 7 5% Hes AP thesgw PM-1
usi ng aatdwedyethnod oigicu Idatel pretthrsbldytsd dem aganhe

be produgedaby using IL-6 receptor as sensitizing
antigen, inmmunizing with this in accordance wth
28rdi nary i FHGARSERP DR fettiods antibpiy-Rrriycdag hivigidoma

cell line has been internationally deposited based on the
Budapest Treaty under the designation FERM BP-2998 on
July 12, 1989 at the International Patent Organism
Depository of the National Institute of Advanced

30 Industrial Science and Technology (Tsukuba Central 6, 1-
1-1 Higashi, Tsukuba, Ibaraki, Japan) as PM-1. 1In
addition, an MR16-1 antibody-producing hybridoma cell
line has been internationally deposited based on the
Budapest Treaty under the designation FERM BP-5875 on

35 March 13, 1997 at the International Patent Organism
Depository of the National Institute of Advanced

Industrial Science and Technology (Tsukuba Central 6, 1-
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I mmunocytes with known host cells according to
ordinary 10 cell fusion nethods, and screening for
cells that produce nonocl onal ti body according to
known screening nethods. Mre specifically,
anti-IL-6 receptor antibody should be produced in the
manhel Kiesesh bedT bekova, Flisaraxbnmplgpahunan Rdt-€mouse

recept or ,use sensitizing antigen 15 for
aca%fé?%Q?%Fg¥ﬁgﬁt$body i s obtained by using the IL-6

r ecept orAgehel hab noeaep to s egurenckomnk 5 caosEdody-producing
Eur.opean, Unexam ned. Pat ent, Publ i cati on. P

T2 LT e BB s o e oht o he e
usidgsthicbéd -eteeepsbng genet am clnatdgy seg@meky, this

di sg| ' i 0

0oV SERRE JERSDE S R AT LB PR recepeor o
recepi®it pztei anttoesi stmmegniofindariwhi thissin accordance
expr, e [ . h ' ' .
PSR PE S PECDAE M AL Lo M AS resuiting
r ecEprorgCcytv@s ukata, krowethest cgllosagreehny fagopjinary

108,¢ fsfégﬁgn Ot HBEE, 1 4n8 SCLEPI DRy BDEI OTYsiShat produce
substantially conposed of the extracellular region

of Men@EreReptdRtiRadY b AERr4ENY He CEPPWREHBFafRINg methods.
apd di ffr%ﬁdé@&ﬂ?ﬁ@éﬁn%bﬁwﬂ—ipiﬁ ff@@pﬁ@f i 1hedy

| IS SSI N a_ce e rane-penetrati n r 1 O or

cel P13 (BReCPERRt 151 Fhy THFOR SRECT HeracRe e ar FOF
regéamplé [ -um&nepLoé peoéet s NyediSeseséhettitiBg antigen
recept or rovided it can.be,used as, sensitizing. _
ot GerE TR b batcPRo EREPSAY 1 11 o FERE R Bf Ming the 11-6
ant r boelyt os egena/ ahéno paesénsequeree | dhscBss@fit Bp European

ns@ﬁékgﬂiﬁgg.9&98n§e9&§ffgé€quLﬂg.rﬁﬁe@§9574jn&§% 2 mouse

i

known ‘expressi on vector systemto transform suit

hostlLtel Fecephert 4fgept#ined rec eps brgi Shputlt b elecenyor

by koQuafBtHoge i i 98y b BRcHa$isEROESA0inCYApsKEse Unexamined
supernatant followed b u3|ng %he purified 1L-6

receptent %?%%é?ﬁté%nséﬂsi§T hE°Antigen. In

addi ti onThér& used tpoot ¢pés CONSISEE Ngeoéptet | srétain
express. | L-

6 .5 1L-6 t '
e LA S e R
antmegenrakscedi that ebich(E celejsednfacmibige cell
P 230kl B ESTER L2t 6 OPLAL S £ Py 20GRENED RUTBE a1, 4.

Biochem. (1990) 108, 673-676). Soluble IL-6 receptor

antibody is substantially composed of the extracellular

region of IL-6 receptor that binds to the cell membrane,
and differs from membrane-bound IL-6 receptor in that it
is missing a cell membrane-penetrating region or cell
membrane-penetrating region and intracellular region.
IL-6 receptor protein may use either IL-6 receptor
provided it can be used as sensitizing antigen for
producing the anti-IL-6 receptor antibody used in the
present invention.

After inserting the gene sequence of IL-6 receptor
into a known expression vector system to transform

suitable host cells, the target IL-6 receptor is purified
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has been internationally deposited based on the
Budapest 10 Treaty under the deposit nunber FERM
BP-2232 on January 9, 1989 at qe_lnternationa

Pat ent Organi sm Depository of the National Institute
of Advanced Industrial Science and Technol ogy

( Tshkukao@entneahols Irxrbmlthieghshi, c&ddlkuba, chbanaki ,

2P aTbe3Ral R0 Y EORREEy, DR PO AR BOLADORe, pgcepton

f or protepal yel sealiantibgdgnoigenonodhorddi&nbnbody fused

us! BOCKORD RANS, Mgl a03) o BNLLDOdY AL TIEI LA coor o

originTs i"cul a erable r € an
ant Lbody resegtiomr phetpiesent 20otheenpiroheilbneyl easl be

ant [ Lihang i ncl ude those
proggggdg%yg%ggggggﬁgg g&ghose produced in a host

t ransf or Fs¢hwirtiichdm @@dﬂeé@uoﬁ00e¢t@pnthanin@opﬂasméd
a”tg?@?ﬁsggﬁetB&tg%BﬁEbgnE”Qbﬁﬁe%hegdﬁﬁghﬂhﬂﬁﬁs1L- receptor

This antibody 1 nhibits binding o receptor
25 Bafapbesnt anggraetinaalhvetropssteebppaAsANs§nEnBudapest

of TB@at?‘Qh@gkC%%eaaéb$bE¥ Afimbkr6rEQMCBPLS2BY on January
blndlng npl.es of these anti bqdi es

i ncPudé?® @taggﬁb6&§erPQébSﬁééePEﬁé?EnPﬁ@é“PéﬂePFPOS1t°ry
PubbEC@thNaN@on312Iageékut3oofBAavaﬁb560deuaHéla1 Science

ti bqd S. Pat ent 8 t d
D apBo L s bRl aInd A SBRCEAT COORE Rkaby oA To ) HigasRISY
8- 291 88pa, Aﬂbargm130Japao¢leBaHBalnkmeyBﬁFGRu0|ng
hybrIQO ntga§RH%§5 % 1¥8Q ngguggdth?oéggs @nﬁﬁventlon

descri be nown 't ech
t hi sahybei dofraiced be tpeodgcmd05yp9évn@ogplsenasb@dy or

sengh Béhggaﬂn%hgggPﬁgnﬂgghé'Qﬂo%htﬁeghbs 'Monoclgnal

accordance wt I nmuni zati on net ho
fusﬁﬁ@lpﬁéYr@§umﬁmﬁglﬂﬁﬁuﬁéé9ﬁés1Swpﬁﬁtkﬁ6%ﬁrﬁdspreferable

celkéraeﬁ@rah@q—bglgbdhﬂeﬁuog9lhsEQShﬁnthaebmgéantand
screeni ng.for cel rodyce nonocl_onal ntlbo%%gln

accoPdPRGPE - or ¥PRA °§é#eéﬁFhB°H§?ﬁoB§ M3MP{r-gan o
speﬁnﬁ&o&blyho@anpabdnabdabylbgdylabmabdaha thb@éup&dduced
in the ng r descrlbed belgﬁﬁPFor exa

0

usehPag BBAE EFSPRGOREr o8 ChopPagat PRy ant Phsdy that

i s obhakned bytubbdg tkeegp¥30egenétarngonaeirdng techniques.

Seq?ﬁggeantibody inhibits binding of IL-6/IL-6 receptor
complex to gpl30 and interrupts the transmission of the
biological activity of IL-6 to cells by binding with
gpl30.

Examples of these antibodies include AM64 antibody
(Japanese Unexamined Patent Publication No. 3-219894),
4B1l1 antibody, 2H4 antibody (U.S. Patent No. 5571513) and
B-P8 antibody (Japanese Unexamined Patent Publication No.
8-291199).

Anti-gpl30 monoclonal antibody-producing hybridoma
can basically be produced in the manner described below
using known technology. Namely, this hybridoma can be
produced by using gpl30 as a sensitizing antigen,

immunizing with this in accordance with ordinary
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di scl osed i n European Unexam ned Patent Publication

No. 10 EP 411946. After inserting the gene sequence

of gpl30 into a known expresgigg vector systemto
transform suitable host «cells, "the target gpl30

protein is purified fromthe host «cells or culture
supemmahanhtbbnkaWhoﬂethﬁdsinﬁothemmdsmEtbmguimmgnocytes

t he ified 13 tor tein as
LneroER kpEendBERe RETEY: BEcR i BhnrR® o BRBREY| BslY; fusion
cel hethrpsesanng sgpéafiay gptsaemﬂetehatapdodanetm@moclonal

A {HBGORCEKCrE P o LAY b CEEITAFY| A EAr s "EN"eRS

20 nannaMomEanbzedlmbﬁhysemsnbcionglaantgbnﬂylBhp@ld be

preferably jsele LQn ompat.i.bi L
D oL RRE 05SSR AN, U8 B B RO BLDL b
exagpla$ usewhashsenshudelngdentsgsucﬁoasanquerlngt@ntibody

and; _hgpeters, %g %ﬁ%'gg&@ ?Eﬁe?ghgﬂb Wi sequence

sensitrzing anti carri I n"accordance
MAtﬁlﬁnéWﬁedenhoagronsaa Ungpicpaneex Bapratofubdégagion No.
met Rpdy 1 h NI zation is preferably carried out by
injectin% sensitizing antigen into the abdom na

cavity oRfberedngerkengktheopene3geArfhar. Ofppel30 into a

3pFﬁ?BWﬁabkﬁreés&@ﬁpeaétaﬂ gf/ssenstkbi ZirABsfafki geAtable host
lltute

suitable a nt with phos hat uffere
Sl PRELepaahenFasaot: aPoaPoRESbathos: Bunt figa o Fhe host
sui table a&ounuto&eaeupédhaaamtadyukaBWnsmehhaﬁs, followed
Freund's.co hete adj.u Odesire foII q b 35
emubdi PR BRE BURTHL SPePPhg Cs b8 FarOF: REStEa
maneehsiéveringd ansigéndaydn bddaddpnboa,fassdlpabt@ln
CarEbﬁg1%%Qngﬁ%fu%@ql@h%gpk%ggghé'g%&%@tgrtB?ABO protein and

sensitizin ter “confirmn
|nnﬁﬁpiﬁﬁﬁoﬁrﬁé§lbe@ﬁYcaﬁﬁpeée @é?dlﬁstﬁP§SﬁﬁﬁﬁéPgaﬁ@tlgen

the ant'h@@ﬁohéﬁekhbﬁesS&H”heaﬁarﬁhéﬁmakol&m@%ﬁt&%@s on the
| evel , i mmunocytes are renoved from the mammal and

useHaFHFlcéWWuP&éﬁgnWlEBIé@ﬁs&éFFénﬁrénﬁlgen' it is

Parbr@ﬂb&éblypééﬂébabhe1ﬁXaﬁﬁb&detatﬁﬁunGﬁybempH$&®1lity
or

o038 bk ML piRyouaE e geth KLagRpsuehetsay
(1982pmp28s dF4@hich include rodents such as mice, rats and
hamsters.

Immunization of the animal with sensitizing antigen
is carried out in accordance with known methods. As a
typical example of such a method, immunization is
preferably carried out by injecting sensitizing antigen
into the abdominal cavity or beneath the skin of a
mammal. More specifically, a suspension of sensitizing
antigen diluted to a suitable amount with phosphate-
buffered saline (PSB) or physiological saline is mixed
with a suitable amount of an ordinary adjuvant such as
Freund's complete adjuvant as desired followed by
emulsifying and administering several times to the mammal
every 4 to 21 days. In addition, a suitable carrier can

be used when immunizing with the sensitizing antigen.
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1550), P3X63Ag8U.|1 (Current Topics in M crobiol ogy

and 10 I mmunol ogy (1978) 81, 1-7), NS-1 (Kohler, G

and Mlstein, C, Eur. J. Imupel_-. (1976) 6,

511-519), MPC-11 (Margulies, D. H et al., Cel

(1976) 8, 405-415, SP2/0 (Shulman, M et al., Nature .
(1978) 2&Etepeoonypymimy thet Smmumksehios has been carried
a'-@ug-ihnﬁyﬁglmaH@éPogﬁd(éﬁéoéng%bo&g ﬂégéi'i§lgérum has
(Trowbridge, I. S., J. Exp. Med. (19/3) 148,

313L398y g@ Rodesitafiftevely drmanocyh@supee (1omoyed from
277ehe 13dmd33) aRfeusd s epdy suiiably;yged §§}€§H?§é%gg are a

nyel oma, cells serving as the other host ce

w tPRFheCuhp bt enRRef ol ¢ nekmBR) e el DOMTREGFBRESf used for
t hecaf pregendhoned i mmunocytes and nyeloma cells can
basically be carried out_in_conpliance with known

met hods %%Eho%ﬁ KRRWREEPbl bEINRA| Seeh nas eP3%PAG8. 653

(§OUK@&Z%§5J/, and M | st e, % G, | {Mﬁh@?ﬂﬁ. Epzy o) -%éQQS%Ma—
73, = ifica , e aforenentione

ol 157081 opaFeoAGHT T Bty forkapre., M A aRLoLogy and
or dimmauyo hodiyi t1928) c8d t ure7)j lquelli (K$HMEe B) 65 ENgLRJ Of

a 1] _fusio r ter a S Si pon S
thgflgﬁ%gb%é ?hgggﬁé Jpoﬁé@ﬁﬁ?fEng{%fgko 'Ugégggiﬁgr MpC-11
SentMaryitims( HYJ)H. aatd ah. 30Cakki §1%N6) sdichd@35-415, SP2/0
di f oxi can al a t n e

g TRV of o S 2L e a0 o MBS0, o (e
i mifhoc§%@Bhand: njeldeakel | . ubeunsl . pieflerddl y1380) 35,
to 101y Mes) owr er i SWBLQREYS st L han nyel@pn e»&? c?.'of(%%m) 148,

Ex | es of culture |inIdS t hat can be "us
9

a
t he’ b ot ety dietl ceial¥xRi dn- i ¢lel e REMIUB0(1979) 277,
C?|I3ﬁfﬂ3$jchﬁfiéﬂﬁ%éﬁyﬂ&&%?éﬁl%%gﬁﬁénfg ﬂiﬁhaliip m%eloma

af or nti one el qma c S, C ur igquid an

ot hce?elr% dF Far e n%b tqb%ﬂ & IRRH o“selﬁds“e Yg5dihith the

t ypef oferoett iandd umimgocMeover, a serunlsuppgenent

such as cal f,_.ser . can,al so be used in
conbinal%%%ﬁ%ﬁt{#t Q?eégﬁﬁéé%1l%ﬁﬂf (ﬂﬁq%ﬂ%fﬁﬁ%ﬁn%ﬁdsmyeloma
Celdefimiom ikpieralilad mutcdyr tdbroughiny aunglignee with

pr egdes &t %é%c@'%&f £f Elﬂf A RITRS 'l‘firh.esdcein,. et dal.

I munocytes and myel oma cells in the aforenentione

cul BT 94 qufi d,2nhdHiifF FEG <ol utefhodadnzgnPEG (1981) 73,
sol3aud@n, havi ng an

More specifically, the aforementioned cell fusion is
carried out, for example, in an ordinary nutritive
culture liquid in the presence of a cell fusion promoter.
Examples of fusion promoters that are used include
polyethylene glycol (PEG) and Sendai virus (HVJ), and an
assistant such as dimethylsulfoxide can also be added to
enhance fusion efficiency as desired.

The ratio of immunocytes and myeloma cells used is
preferably 1 to 10 times more immunocytes than myeloma
cells. Examples of culture liquids that can be used for
the aforementioned cell fusion include RPMI1640 .culture
liquid preferable for growth of the aforementioned

myeloma cells, MEM culture liquid and other ordinary
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aver age nol ecul ar wei ght of about 1000 to 6000 and

pre 10 warned to 37C, nornmally at a concentration of

30 to 60% (wv), and then mxing to formthe target
fused cells (hybridoma). Continuing, cell fusion

agents and so forth that are detrinmental to
hybrdtdﬂrm&jdmej\npimrusamrfdm thrienowgee E regpelatduigcuring.
t he e co ti 2,158 ntj_al ddi

suita e cuLﬁr’ture |?jnwg]dgp nfeht sqlc%g’nt rsaff'lué/taal (ltarhgf serum
remmREShexsupéﬁma&&nmséﬂmamyhnnuamamon:Mmuhnmhbby

such tor ar e CHMRE R i quia
cont ai ni rie Ny goxedmrhiise, caR0r imad rmopt éni theorbughly mixing
thy? nuej:)%rm%etd”'n%ﬂtr% Scfl’gn lﬁA focLLérJe ﬁéﬂ#&“lqmﬁuchocytes

con or a duration nor na
sevand mymionao asder din \/Véwsafqmentslor@ﬁ fqnt:lnte-me liquid,

for t [ h r
hybri ?’%rrfago%@rgo@ﬁ Lt |S§‘)CCH E'Ig(tﬁ é&’ﬁ%t?tr]i i {iffling an

pr o@lY@éfsaQ%@qlﬁCgJé{aramqlkﬁﬁy qfs aeeK s}l@roébﬁé?j @(ﬂﬁ and pre-
cl oney %me%?/ ”gnB%aQ%?; 0ary l:bﬁlé ?Qa‘é&' Wt i,g 39 to 608

nmet ho |trontoo al ni ng oremsnt O
hy br(wdona k@nd redngm znlnfgrmntmalfpm Hére tteargeiurrsed cells

Wt h B Q) .2 %%'tr?ﬁuwrheaﬂ}'ﬁ%q}brhaa\@é?&s and so forth

desired anti gen

ot Ee. et g@gﬁrﬁ@e@@aﬂs tonrh e L dsmnidae dpment can be
S eNSielicAidRy YU R dat TR WHeE 1M ddtia ed I8 + a1y igen

proteln or .anti gen- expreSS|n cells in V|tro and

Ehelf SFUG ALY SBROTE Aotk e R 5 NitH dnfdbrien
cel |c:$3r&liolfmn‘42&® (rreafcﬁil’e tmdapmmtﬁan ned Pat ent

35 Publ i 59878 de3|red

oo b Fe Mot 3% He1 AAIEOEE 88 n, an
Wi t brtdi@ara/f credreritiven et itetrieod gy iad susihs taey iHAF culture

ti t |
ProndEhi odbe ORISR H AR e,

ant @wpg@ré@ (arnéif ébmdunﬁ er n&ql&mmmgqémrﬁaiéﬁ HAT

Pat enf1 tRul 11Gati19NS sNeSn WAL/ £32 47 MRt 03%Bich is
WO 94/02602 94/ 25585, WD 5 96/ 34096 .or WO

96/ 39FTRLL Yl—lfﬁﬂ“b&ﬁé(etrﬁah IV F e SEVEIG diggks, that is
ant isthd@dy qireedu ced dlelasttﬂm'y&dml’mﬁfsd?aiélkl% SitreqUldHaE G he

nlt%%%@% r%p%yl%ghg aé¥)ugﬁlaﬂﬂ Jﬂ”?d I%exé““ﬁ%brldoma that
produces the target antibody is then screened and cloned
by carrying out ordinary limiting dilution methods.

In addition to obtaining the aforementioned
hybridoma by immunizing animals other than humans with
antigen, a desired human antibody having binding activity
with a desired antigen or antigen-expressing cells can be
obtained by sensitizing human lymphocytes with a desired
antigen protein or antigen-expressing cells in vitro, and
then fusing the sensitized B lymphocytes with myeloma
cells such as U266 (refer to Japanese Examined Patent
Publication No. 1-59878). Moreover, a desired human
antibody may also be acquired in accordance with the

aforementioned method by administering antigen or



time. 10 A nethod in which the hybridoma is cultured

in accordance with ordi nary nmethods and obtained in

the form of the culture supernatant, or a nmethod in

which the hybridoma is grown by ‘administering to a

mammal that is conpatible therewith followed by

obt ai NAREL R FHIASSHNY5Casést Beto carfdsaserplioyedingl having

?cqw re H@Mt d&cmac_l O%PEERQQYanf:{]Qc%%}; herfaybr &@%f_@ tdhe
or ner 0 |1 S uLtl apl e 0 al ni ! pure
Lot | BOBUESt Fele (FareEi et R bl et e YOS,
producPhglaidi body 9i2n0BaAL§e WOl UhEN260@r, @Ralple5585, WO

py oduchi piu @f AU id br§3Ke66pLtOr 20
ant i body- pr oduci ng hyb§ donapcan be carried out

accordi ng TPTHERehEd BFSEreRedanPCigpanredatibody produced
Unexanin e’dhﬂﬁtrﬁi’ﬂnerpubhl bat sab-NoL t13eB39293raTha By CAll ture

be carﬂ%g <9L§n dalﬁewcg 1&” LA an I%ae acleng period of

PM 1- product ng erhation
based b#"¢he Budapest Treaty 25 under the deS| gnati on

TEERM BP- 2998 it hbd ¥ nlZhidB8Ohathydh@iohat esnati oty in

Pat ent _ Organi sm Depositary of t tiqgnal Institute

of  AdvERERPTHSE P P ST BhE PSP AST @5inGP5Ryied 1n the form
(Tsukubh Cemntqwlt@e supeindkgashiqr Bsuletbad ihbehnaki ,the
Japan) nisriduRetied A Lhea éﬁ&k%gﬂa¥ln%aEbt¥ Almnd that is

BALB/c mce to obtain ascites. fol
puri f i CHRPRE tBRFEWAAE| E%degp"ferdor]ﬁyt I?é’tééEHl%sth%rfO&m of
Ifet hodas i v Clrasaibe ehpboyedneo isilllreunetot Domal antlbody

medi u hqgs i I RPM1640 medl

cont arﬁuﬁg é%/’%é%dg&g d fﬁé( oe elri{nr[}netgy%é/h hel o> 18 for
hybr i deped SPMeddiotify (B8 02 BRIYOAV35 w llPFFMllatter method
medi um ¢ GboeaBRL forf pkbauethdyaruniddyCahi @arg@fvﬂ\dzr{le

anti body fromthe cultur er nat
ant i body prEgd:uced_’mﬁgl ng® %&1 tiggy o %151515 &ﬁn? ]6?1cept°r
&%chn@@@%@ﬂr@dmngnanhymu@or@emrf benrarried out according

hybri degesnd ReEQHRer Al kRYokdd a5 WAkt cVBRLRLMANN Patent
t hen ‘;gertl rg% into zél host can bé used as nonocl onal
n

ant i botyPLITRTRE PPesdnt 27 nvent i'H S FéPePet 62 F4Rd out using
exanpl @, m&cBat risbaddkh €he APMK. -rardiucdhyi bibr Jdond |

Th | bl.i,sh
it o R ey NBgRP T br Pl ehers "Lrar ) Freaty
Mor e sb%%%ut&ﬁ WSl l?’hﬁEPé‘ﬁ&?d8§9§nPPb6’élify 12,1989 at

the International Patent Organism Depository of the
National Institute of Advanced Industrial Science and
Technology (Tsukuba Central 6, 1-1-1 Higashi, Tsukuba,
Ibaraki, Japan) is injected into the abdominal cavity of

30 BALB/c mice to obtain ascites followed by purification of
PM-1 antibody from the ascites, or a method in which said
hybridoma is cultured in a medium such as 10% fetal calf
serum, RPMTI1640 medium containing 5% BM-Condimed H1
(Boehringer-Mannheim), hybridoma SFM medium (Gibco-BRL)

35 or PFHM-11 medium (Gibco-BRL), followed by purification
of PM-1 antibody from the culture supernatant.

Recombinant antibody produced using gene
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variable (V) region is isolated fromcells such as a
10 hybridoma that produce the target anti body.
Isolation of nMRNA is carried o? by preparing total
RNA according to a known netho %uch as guani di ne
centrifugation (Chirgwin, J. M et al., Biochemstry

(19719écdlﬁ©1rﬁ-’l9ﬂ0152’8!9dh@<51d3ﬁ’% (Eheimry @ﬂﬂtlbcﬁjy Qﬁene from a
Anal . Biochem (1987 62 156 151%ﬁ9 and t
prep*éﬁf*?wgdm ST HEEGrR bR Phed 19 eH o Jgtor and then

(Pha:rmrta:)ncjinﬂlfs@bé Ot b it dit;]a@éildsjidg aél%ml\@m@.'[br’&@l antibody
prepared direct ) u5|n t ckPrep
Purif¥tc ?cﬁr%e‘c%f Y%tc € %iﬁ 0f° 1 HEPGrt ¥ HHHKE v
r egiBur reb syt hesi zed Kr oamd ZIQaltIf'nﬁ:h]f,ESIJJ tv]lz ng TN peutic
u3| reverse transcri pt ase. thesis of c can _ .
o IR RGNS SR 0 e ARATEL Kingdon
Tr ansc ekl & b St skeeuds ANA SyIBd@Esi s Kit. In
addi ti on, d |t nt ech.
and ' RAGTE She %%’#%E@c%‘%@?ﬁ@ﬁ e oges 2"35““21O dy
VaRrigtRleNatV). wegion Scs . i&dgmi(emwor&};em&\ﬁﬂozas a
can ]}%}? t y .k
tar g}g?ODNA %}gﬁn%@ntgfid%%erﬁ%ﬁdgt taLe res f]seOlatlon of

PCR MV dif t i @b uph e do i REPRASGHS  1ONKR L Wlboamrorcélng to a
r ecqmvnar}ﬁee&?&d yudis ég‘ecfhaﬁ{ﬂﬁq{ee%ér(@f‘if@étﬁ&g &hirgwin,

inserted into E. coli and so forth follo

sel ett ithg % ol RN PHeHare (e YestGredP294-5299) or AGPC
recommuyn/@clt orp. The albqsamqum%mmth@lg@ge;62 156

t hen i rmed wn net hod such as

oo et F G SR T T A Toth dvigrt i caton

t he mar gGIharS&caJret body,sd hisrtits. t lan o iesh WiIMHNA can be
r t ant i on

egl on’félf Cﬁeﬁse&dlxge‘% ﬁ‘%o?‘%or at q%’lqurbsroeparﬁm{l\ﬁg

expr Paysi foirrataicarorKital tli—i’rarmaqﬂea y, - 23 DNA encodi ng

the Vre t tggyh,

into_an gix%gﬁ ogr?ﬁevggg%ﬂor at co ﬁdngcsoDl\?zmﬁ#eeghzed from

ant i By S ey th MNP et 118 Yfredu dec g a2 ased

in t%tﬂf@l@toﬁ dNEdrObe b AidDOAN RS ihAS 4 Iexample,

ve IS TURPGL AL, e PEROT S L A0 e Comenents

of , Kidr. emmceilta]mre,nrﬂamear'mm;ﬂl EiotadrerRad¥e it

hOSt(Cﬁ.eJrltsec%{)e atr{aa@'f—(ﬁz{&d mvgtthhoc} r1].1|s‘c‘"1ng PCR (Frohman, M. A.
et al., Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002)
can be used to synthesize and amplify the cDNA. The
target DNA fragment is purified from the resulting PCR
product and coupled with vector DNA. Moreover, a
recombinant vector is then produced from this and
inserted into E. coli and so forth followed by selecting
a colony to prepare the desired recombinant vector. The
base sequence of the target DNA is then confirmed by a
known method such as the deoxy method.

Once DNA that encodes the V region of the target

antibody, this is then coupled with DNA that encodes a
desired antibody constant region (C region) followed by

incorporation into an expression vector. Alternatively,
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expression vector to allow expression of the

anti body. 10 In the present invention, a gene

recombi nant antibody that has bgen artificially

altered for the purpose of |owering interspecies
antigenicity to humans can be used, exanples of

whi dNA nexhambbi rodi tee | 6 @ed 1doodyf trtmrmm:'zkwldﬁnna?jodday

and hu t dy., These ered odi e

e i o R re bt Oy St NG padiaine Dva
are mtmmmmmmur@gm encodi ng anti body V

DA encodt R T ST BRtE CHEmT t‘%"#ﬁeﬂé@t&e%m
i ncoirrpoafrattlcng, tdre Toudhedy pqemlauoa*s iwit ol dwe ZcOeS_crlbed later is
eXprlef?:(%rgé}éfrfaetf‘éc? A0S B oduel g oy, '\&Zc[e%c%lt hiM&Bressed

host uropean exam ned
Publurgday orheNocorBRro 1 26023f @r dxamrlfat iatnagnhancer or a

Uneﬁf;k‘%ﬂ@gefat Qi xfubld catlop é\bare \&agr?sflcggéeg& with this

c antibody that 1s use present
i NV RIS T b‘@%ﬁﬁ%l%oﬁlbkpmsﬁwqqﬁlsoﬂ(mmt% antibody.

nmethod. Fo{ &x@npt&sed aﬁméj&tf&{‘t al ik DNCdddEnant
encode the V regions of the chain and H chai n_of

chi fetG PR .thaa%tb%%otgﬁ%\ﬁervoiefewm PPN IS affer the

PPMgirpdeaspeetiogd ying aﬂ@teﬁ%@ﬁ@'a&l@ﬁ%éni@i@ nwgaumans
t hese rgl asm ds, have been 30_inter natlcﬁéchee deposi t ed bod
bas&P oS HE Hlrd SHEP sea‘?fy Sy op antibody,

NCI VB3 6ir esdh ca NG BViRER) 367 hmmpemmkei% OI'T Hreed uaahyered
and Fhr g s 7 S i Nt A

Aber deen ABelRG SBrivtleathics s Caxmminmutdd 35y cﬁombmg DNA
Bri teﬁicfbcﬁ'}?q o rﬂ%&ﬂf | e}é’d’i@n ezuedlrf'" r?r?er

are ed to as reshaped antl

areQﬁ:ﬁCaﬁJrQQP b@bw%n@kﬂfarﬁ%gertq@m@zmuman antibody C region

CoN SN lB;V ﬂ%&fﬁﬂfﬁmq Gglé)fa:c(‘_ﬁéli%d Cffrdmﬂmi'ﬁqto an
ot her than humans such as mce to the

conﬁ%ﬁ%‘r?rt Wedet eran |Hﬁfdrué7d1r}9n%f MFfRpLing into a host
ant i uader apyl Emﬁeérywmaiang&rw Haemmlmﬂﬂmmon No. EP

oIS A o RS L0 S EUSPSAL WAL IEL cion wo.
Unesteari $ed P Bnt Rl rieitd (Hnﬂ\idv.odgl)%t ]j957599)eful in the
Mor g, SREGH 1 Gald Yo 1 Sh MR SRAUSNGA AP NG 58 8h1® known
method.
For example, plasmids containing DNA that encode the
V regions of the L chain and H chain of chimeric PM-1
antibody have been named pPM-k3 and pPM-hl, respectively,
and Escherichia coli retaining these plasmids have been
internationally deposited based on the Budapest Treaty
under the designation NCIMB40366 and NCIMB40362,
respectively, on February 12, 1991 at the National
Collections of Industrial and Marine Bacteria Limited (23
St Machar Drive, Aberdeen AB2 1RY, Scotland, Commonwealth
of Great Britain and Northern Ireland).
Humanized antibodies, which are also referred to as

reshaped antibodies, are obtained by transplanting'the
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coupl e CDR of nouse antibody with the framework (FR)
10 region of human anti body is synthesized by PCR
froma plurality of oli gonucl_e%t‘li des produced so_as
to have overlapping portions on their ends. The
resulting DNA is then coupled with DNA that encodes

humnqxﬂenmmaﬁty et terrfioliinawed: dayon N(CrR) o reett in@ammals other
i nt ression,15 vector .and.inserti ol |

hos 10! BB U BNATRTS (Pt odron it e b 1LY

Eur @#ﬁ&rrnﬂmexa;nnm;id?atceﬁmunﬁmblarrtalbomiy NandEWh2a3916ypical
or Internatio exa ent | at|

WO S?f%f%é:) nﬂ%n #&‘%&o'ﬁ \r/‘]\?n lhcﬁt%he%corrpq{%’er\fqg'lnt ari e'}b to

det éluraopiesgn Rk xeayiremd fRartesi1ta Psmllnsiaiciomyimntmgdrﬁsom or

bi n SLl.8 F .t -
ant %Q%r%ggtﬁrﬂnsadl ?554 mea(riflsedgfP %%&t ?f?glér#‘no aci ds g\{‘o 92
t he ¥X/afewor k regi on of the antl body vari abl e regi on

may be SlﬂRﬁ_I t
det erm ni ng ér stjgl on %T%glhll? r &conf i %% 5%[?\{5".5?“‘301 so as to
ant iGsowL & 6i0Fs of mq%ﬁ@t&mdgfenummdmﬁg fgiamewosdt of FR)

K gle@lon daMBafeht i )135%’ B85 p HEED from a

antibody C region is used for ch |msr| c anti body and
hunddivzed dnt iYoRL L gnusdaahidest P adnaad sthidhddy he

regldiféﬂl%p@inga%rfﬁorﬁ?(aﬁ@'t%el@|enc@>/2 T%r@sx,ﬁ&lng DNA is

oGP ARPRIEhOtH G0 o RS Re LAY SRS ©

ant |x’mgi)omrfomcs~em o:tiucntnamrrpo(ﬂutrmm Ciregd Id]rodalme&rse.on

Corrposecor an VJ.anrsI aq:lor{reng:l s%n ant| b%dlyc the DNA in
manmal | an or |l gl han urrans n

or i giheet ibmgti n( defeam mtﬂxb@daean \Mmel@nhmledant
ant iRl es, &l Wﬁﬁdz 400 %‘}"@n%eﬂ}{aacg&&él Unexamined

determ ning region an antlbody

ori dlatedth hlrmﬂtrm:maﬁ@ af® 24 1dE®rk region and

C regi on zgf igH &Y Rehildh RHEBR RPN a Btg, Siét(éﬁ:mlnlng
their antigenicit |n humans i s decreas ol are

usefRAILAD HHtd G5 Hvh @ griek&dh IS 5
A prefleyadde ﬁnecurfe FRxamihe ofunmrhtammﬁﬂ/ coupled by

antl bo u resent [ nv nt| umanl z ,
ngeg%/dy{]r ef a6m1 Nt §TaS onal k\(5n P reglon of
Pathe éﬁﬂﬂbaﬂﬁ|WHrﬂ¢bleN®é@bﬂBﬂﬁa)be substltuted so that

the complementary determining region of the reconfigured
human antibody forms a suitable antigen binding site
(Sato, K. et al., Cancer Res. (1993) 53, 851-856).

Human antibody C region is used for chimeric
antibody and humanized antibody. 2An example of a human -
antibody C region is Cy, and for example, Cyl, Cy2, Cy3 or
Cy4 can be used. In addition, the human antibody C region
may be modified to improve stability of the antibody or
its production.

Chimeric antibodies are composed of a variable
region of an antibody of mammalian origin other than
humans and a C region originating in human antibody,
while humanized antibodies are composed of a

complementarity determining region of an antibody of
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In addition to the nethod previously described, 10

anot her known technol ogy for acquiring human anti body

consi sts of acquiring human antitody by panning using

a human anti body library. For exanple, a phage that

binds to an antigen can also be selected by using a

var im&umlizagimgmfn hotrresr artidbadymeass aarsd naglﬁ:aﬂimlrdstrk region

anti bo Y, scFv)_and expressi on th u ce 0
phage’ Ogscf g The! gp’l‘lla%fé“% :}g‘} r%fgocfﬁk’ﬁ( Since

SequemEer tehattlgaarr[:adzewtﬂre hdmm&n mtddmdgasm,l ailey are

regluosne uhlat bi n o,.the ant

en . .can

det ernmi'hed ab?/ na]I]%/ozC?]negs e nglr{éstl‘bﬁ Q%eese%tellergfeerbtlon

phage. Ocepitdiioe A & expesmicel ofetamgplse Fof tahdtunzhized

bi n s hee dentlfled an

exp?aéqsgs?%%&?vec%d gﬁ,thhae ik gr esgeuﬂ{ va enefm_tldr}hi humanized PM-1

sequaticidbain ttefebeo pirdouoet tanak dinexsaniredhmrent

ant i r ready commonly known

and re erenérjle can bh/szgc?eeﬁtge7 92/ 01047, WO '

92/ 20791, In@dByiga1 30 \megsaemrm pmlcaﬁsl%ldl@lmbed

WO % 38 jaily N %ﬁgﬁ; h tibod

constructed in tnhe nanr%ogr escr i bed a e@g umarb pnibody

ex presydsef eh P haffhied 18y hiith afdttiRady, B parHE nGisesing a

of manwel 8t 0Rldys,1 rdRedy W%mg:l@ £XN aQ;SeS%aht binds
sai

W|t DNA or vector t hat. cont ai ns in 30 whic
PRI 12 o st eie e % Wl 1% Vaetable
exprrefgs:&m ahcthpedry ahtsitgrat aoh)vmsdmﬁﬂm deQﬁlﬂ hehti body
side, are functionally .bound. ,An exa
or onBt eEre/)enanaénceexrprlesy e Tyt e g r%ﬁ%’ Bf % phage using the
i m‘remaageeloylslfelaw yﬂeprlmtbt erTrenAic evequBHden tackdi téromdes the

exagﬁhﬁ% A (0 Ay Cﬁ%}b rS/I?ql%?fq:rhsat tﬂlq;c{sshz%mt%e antigen

use L0 exp ress use resen
i nveRn drhamchmdtet\ﬁrrmsﬂqﬂ cmbtaevrasvy@rmctéﬁs gangts axf the

t hos:,%le&@d Phdgdr O‘Orfdés’th‘l-:o'me‘ﬁdéh%e affenaMd rdsev that
%{rreon Vi rus 40 (SV40), as wel |l
pr 0

Hafc @ I8y i idREn r%d%mﬁﬂ%n 3del§pression

such;e:t&dmrmrmfll@gﬁ;ulmlfaﬁi afo IthdtHEekA)enced d=f then be
exa i n, the case of

[ Sv40 .,
pro edr“} Sithdic &CTHMS ﬁ%%‘?%@%qcﬂy'ex&%@etmds

in aa:cecwr]dmmn/ \Mdnhndrﬂey rketohwod aofd Mdfldrmgarceetcaal .be made to

('V“' %‘2‘/010@7 CucPloBloo7 MRS dsleH1 27 G0 WHtMe, wo

int
93/19172, WO 95/01438 and WO 95/15388.

Antibody gene constructed in the manner described

above can be expressed and acquired by known methods. In
the case of mammalian cells, antibody gene can be
expressed with DNA or vector that contains said DNA in
which a commonly used useful promoter, antibody gene to
be expressed, and poly A signal downstream from the 3'
side are functionally bound. An example of a
promoter/enhancer is human cytomegalovirus immediately
early promoter/enhancer.

In addition, examples of other promoters/enhancers
that should used to express antibody used in the present

invention include virus promoters/enhancers such as those



10

15

20

25

30

35

of HEFla pronoter/enhancer, antibody can be easily 10
expressed in accordance with the nethod of M zushim

et al. (Mzushima, S. and Naga S., Nucleic Acids

Res. (1990) 18, 5322). In the ase of Escherichia

coli, antibody can be expressed by functionally

bi n@ifnqamm@,y pmi@@masafllﬂus 153 denevilrers, o @ialeon virus

seq r secretl anti body and, anti bod ene .to . . .
oreyaBh . B iids 1 SpPgbednd SHAROGRAE (ddpirating in

pr Om%trﬁ{al%% %req&sprs%r&t Qs hualhe 1GasR tafon USIdtDr 1o

| acZ pronoter, antibody should be expressed in

accdtdaneoe .with the rrethod of Ward et al. (Ward, E.

ot oo e ntegh) e Tk TRt WA o S
cas@r@ﬁnqj:sam@nmrpr @mﬁtléwodyamalrbm egisdulivd expressed in
expr %%%anr&ea%‘%rhdgtl@l%e el e tl %%rlof Behtersliligan,

S
1043 1@43)et 25 .Thdlapens s(ulgflﬂsﬂncg?é ue -(ll_lélu im the case
le 7). 1 7 3
ek S A0, 1R BAT8 i) S

Secreedpr@rssemi tilme acaze defn ceprwadiiciting ime thesl pvéirll‘/plza@fhlma et
CO'MLZ\{% ﬁ{a,s%oa td & attt}ze 'EQASM rcoq%%% Res

|nteper|p asm 't he Snt1 bo is 30u after
sui @AY )r éffol Fi3ZF)t-he anti body structure (refer to,

for exanmrﬁ’th\éoc%@/eg%?fg@scf@&@ml%s cQJClir CRINGHIRN can be

sources that can be used _.include those ori gl natl ng
i n ST eSFE) e f\H“FlEOHaédéfnc}F\H”H}élgora Ly used useful

papiddoa e, r ldsfig(lﬁﬁ.\/)s,ecfxii'édiden e e tinig REMtEasRly and
theagii:g?jer of en ies in the hosEig(aell srgtstpfg; ¢

t he o CETPEGRAT a AES P L BFproters
mar Kerc1suezh las:Zarpnwg:lt}eaosarrdie a{ﬁmmmcans:f er dse the case of

igﬁt I'ﬁﬂgu%%ﬁogﬁm q:g%s tran eraseg%l‘:Ilesse

gen@asro rdineed moftdl dthe ﬂ@ct{!mdas%f (ed etgene. @\7 y et
ar bi tlr arma%q@c(tﬂm S Y51 M oA 5065 USREd,0 £ .Preoduse a1 .
anti used in the present i nventi on. The

pr od"lé‘cgt B -syldt3ER ) & %3%W7dr'od1kt%%r¥%f%s@ &f using
in awdy Q)Isz‘rﬁit%'B Orarﬂ:flbdﬂiy”s\mnﬁbbﬁt}:%nex@@ﬂﬁei’:ﬁ iaf ddtordance

;/ Ih;trwo J %d ! %el t X st %rgst tI enrC l Pr o(%u %:ttl eorn, W.S te%:
Science (1988) 240, 1041-1043).

The pelB signal sequence (Lei, S. P. et al., J.
Bacteriol. (1987) 169, 4379-4383) should be used for the
signal sequence for antibody secretion in the case of
producing in the periplasm of E. coli. After separating
the antibody produced in the periplasm, the antibody is
used after suitably refolding the antibody structure
(refer to, for example, WO 96/30394).

Examples of replication sources that can be used
include those originating in SV40, polyoma virus,
adenovirus or bovine papilloma virus (BPV), and in order
to increase the number of gene copies in the host cell

system, the expression vector can contain a selection
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10 eukaryotic cells and a production systens that use
prokaryotic cells. In the case of using eukaryotic

cells, the production systenLngﬁ use ani mal cells,

plant cells or fungal cells. wn exanpl es of

animal cells include: 15 (1) manmmalian cells such as
CHOma@®Br myeiho as;, a&uho©b®h¢si@@n@m@@pmbﬁmambfemab@ (APH)

and Vero IIs, nphlbl cells uch as Adrl
tregeP?Og 8mld&%F) KRS (%gﬁd9€§F' %nséeﬁ éPP§ The-
sucbuaslabgphﬁhghoaﬁﬁoﬁwﬁ cehhs felkagen (Eexamplegedle or
pl a i,ncl ude cel ls or,i t|n |n 20 Ni coti ana
tabgcu Ealéﬁg TSRS S6e ¢ 8gFF r@& cal | uses.
Known exanpl asrbaftrfamygplrod@lcltiomn(slyu;demyeasat pe aelelds to
suc c I ces species.includ
Eﬁ§§8§§cé§%é§re¥|§ § lgnghﬁop§§s§ﬁghl§§entlon The
Aspergdhbmionspastem frocl adtipolAypergidulctisoni gary. b25an in
BE%rSaﬁngE %'ngppagk@3¥8rkgs%%lls EQa%ﬁgduc%%OQn vitro

systen1tha Uses “bacteri al
exaRpbdyctépnpgyssemsl ioellude peroddetEoncelyistamg that use

Backlkus %HQE'E%% s ARkl RO Xobﬁc%ﬁbﬂ'%?%g@ﬁy'%%%&th%%

the targ et antib ﬁ gene |gto these ce
traH§P&PﬁH9ﬁéﬁ C&ﬁ S30 then culturing the transforned

cell's inIWi the. c@%thEiGglngseﬁﬂﬁEy%nguEeU@s the
accor%ance wi th known net ho For . exanpl e,  DVEM

MVEVPTRBNFES2D S SFRBMIEYnUSE aBdBaforedRa. E&PPGréells or
|iqﬁudgaandealserFKh&gﬂprﬁgpue§U6E @ﬁlﬁ@labegabflnclude

ser FCS) can al so.be used in tion,

addite? mﬁﬁ?ﬁSBdﬁe § 5P§ 8%§du8§ '|HY$#9§abyBHK (baby
trahameterngldebws |HEbamhhthehe aeﬂﬂbodyzgeamphaslan cells

beeEuchnggrh%giEQPtQﬁégbﬁggb ?hli? and, 5@ faryh 3

exa fes of
in Wﬂ@@cﬁr§§&é§|éﬁcbyéﬁeﬁ§9vneﬁ@deapdoduétp@hlgystgnpwn

thatxHysg188i BRl p1and c@i@gUQBEQBd§V§E§ﬂ§ BPﬁblHé%lng in
plants. I n the case of usin an ani mal , exanpl e

of Pr6atiéarsntapacsms ﬁﬁ€|EEQYtﬁB§élﬁhaﬁ ggétﬁﬁﬁﬁan§

or tA$eakss. EXHHBMﬁSeQEmﬁﬂﬁgﬂbi Ehﬂbagaaebfsuiﬁglude yeasts
|nclu$§ goa shee m ce and rabbh g Vi cki
S gl

o el s BB rarl SER et B ehy SRE Rt Fent hentdibdeg)

Si | Raorcherompcbe usedvisiae, and molds such as Aspergillus
species including Aspergillus niger.

In the case of using prokaryotic cells, a production
system that uses bacterial cells is used. Known examples
of bacterial cells include E. coli and Bacillus subtilis.

Antibody is obtained by inserting the target
antibody gene into these cells by transformation, and
then culturing the transformed cells in vitro. Culturing
is carried out in accordance with known methods. For
example, DMEM, MEM, RPMI1640 or IMDM can be used for the
culture liquid, and a serum supplement such as fetal calf
serum (FCS) can also be used in combination. In
addition, antibody may also be produced in vivo by
transferring cells into which the antibody gene has been

inserted to the abdominal cavity and so forth of an
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10 for the insects. In the case of using plants,
tobacco plants can be used, for exanple. Antibody
gene is inserted into these aningls or plants

foll owed by production and recovery of the antibody
within the bodies of the animals or plants. For 15
examplimalan anti body gene is inserted at an

i nter _rrediC% ech% oo%é.rogﬁzirﬂi a.eg)?eﬂt?gf{&satoﬁnﬁ'?d\?fvc? roduction
protein uniquely ~produced in m such ‘as goa Ql
caseaiystamprigpanele rpidmbictiovm of stefusBth prugeianinals and
DNA it ' pr inin .
whi LIt Ee an(ﬁ b cFthengnZdﬁts I%Jekgrg];aéﬁcgn'seﬁrgﬁés cgagse% of using
i nj egt exhiingtlo eyl ey erothatien sydirges i snehege those

i nt rﬁ%’c‘: ' aq?ﬁf -&o&% The desired anti body

is then g%iéa%e lrsgr?% ﬁle m tks'produced by a

t r ansgenifxaguakeorof eamralberiinathatan horged rigmiure goats,
goatpitgggt g ool dedhddier IO (A S L@l & horgminerrym

25 may be used in the transgenic goat to Increase the

anoditoteghnA g dinrdi ifafgl Ay deditled ahitdpiriyms can be used

produged Hd oRddie: s transgei GCanatof khentg d4ads ettobacco
al ., _Bi o/ Technol og 1994) 12, 699-702).  In

addiRbags iR e off Usi S tkwor ns, a 30

si | kwor mpirﬁtiimfcﬁj:t@he\r/]vi iﬁbihﬁé.‘éﬂ_’db/d riu&dci ;ﬁrﬁy@iﬁﬁmm or
target anti y ge as en i nsert ol | owe Y,

oot ATEE (oh e G Rl T Gt T 5

f | viatht(iVMretia,wiShiet e bddhitan eof{ 1985)arBikig 1 HI2= 5WYnts. For
Mor eQv. [Nt S e [ ng. a 1o co, p t, & .
35 teeg?ag[[éjtlédnta}rggadq;ta%eonog; ioge%}é]nglesﬁtlendye%eod aétglrhar}]tl&eermedlate
exprlessterpn vigttorgens et pve &30, a afnadre whiwhi qus by

vec ' | nsert. i bact er.i uch a .

Agr gqbé)(?luzcrefdu%ﬁ’l lﬁﬁrrlgfq(acsiq‘écﬁqs.as- g%@lta‘lﬁﬁicsa Sac etrol Fiepare in the
thefamedff & ihsxst raratshiacco pIRVA Suegdmerds that contains

N et e Lo Desiile .
e S TIAPTURID N U oy B NP D e
J. IngAapted is1d9wn Znjedied 3gito m mpafaeugip and this

des@ndigd alpther NdtheGas® ofnt PreRGINGE ¥4 hodyrhe
with an’in vitro or in vivo production system
CEas

hos By Bb TR ENSGUSIRET i e Wit eIgroduced

I Nncanyper antargsdINA enpodi ngr aidd by disawhatchiad loddh from the

Chaig@atorthlaltgrhtaschraeicnei(vLecfI'lcaﬂen)errilbnrysoe.parAatseuitable hormone
may be used in the transgenic goat to increase the amount
of milk containing the desired antibody produced from the
transgenic goat (Ebert, K. M. et al., Bio/Technology
(1994) 12, 699-702).

In addition, in the case of using silkworms, a
silkworm is infected with baculovirus into which the
target antibody gene has been inserted followed by
obtaining the desired antibody from the silkworm body
fluid (Maeda, S. et al., Nature (1985) 315, 592-594).
Moreover, in the case of using a tobacco plant, the
target antibody gene is inserted into a plant expression
vector such as pMON 530, after which this vector is

inserted into bacteria such as Agrobacterium tumefaciens.
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10 .expression vectors, or transform ng a host by

i ncorporating DNA encoding H chain and L chain in a

singl e expression vector (referopo_Internationa

Unexam ned Patent Publication . WD 94-11523).

Anti body used in the present invention may.be an 15

ant Thodybbcagmeat ier thedi ised ppodufecther éobacco plant such

P OfL IR b6 8RB S ABLY VAU LB B3t oy rom
Fabthg(ﬁbb$2¢0FWeaaesH dhéuanana SrﬁgIMachamnaEv, Eur. J.

(sc W%ahgth'959EYt94 FY§6_FI ghaln and L chain are

coupledwith'a“saitable n er. More specifically,
after foRmi hgsaheant dbedyibedaghene, bynt test cageant

ant SSMFT%ghaRElSBé n@l%HCQnaEn 9§E§bn09rlBngbB pQBductlon

construc a gene that encodes ese antib
fragHEhem,aﬁdhpﬁ§emﬁVn§e|Slmnﬁ§aaﬁ02§l&xﬁﬂé@§ﬁ@ﬁted by

Vec%@?aré%e¥grQKEBEEBQQt&HgSBNhaQBEOBQ§E %%Eh%ody hFavy

(refe exa
(199Bpins2H gbggndovs: Lpghtefrhafp &LHéhﬂﬂpi lA Sﬁparate

thBQE§e591§HZ¥HEE99¥ (égsgka$§§or$Zﬁg486host b
Pl ueckt hun, A, kerra, A th hods i n Enzy yog

(198DFOIP8ranypoa8¥A spcpdibyi H ghalfeeRdud chaln in a
EnZMﬂﬁbQ@Vek@Q&Qb1&31ve653r663efe80u58Qﬁﬁkrn&tlehal

Bi  insremgneg, PaFSRUTRASREaR 08 oG 19393130 54

af or enenkhofibddgcEgeds iabtaenedebygntouplvieng icantialyothy an

H cha n re | i.t.h L.V regi I i . .
(RSl B Bk, hAL Ko S0k %g;e?gz»fa%zomed i
coupaedbnnpheéerahkeruaﬁd pnetbeablgsangepniveéatiiionker

H P i S U,
‘ “§kggg&%§ S5 S gbgaypEanonbits, iALalacTRLD rted 12/
L chai

cva#@gaaﬁ ﬁhn§éFvC W h&Ve (B6F VY hdPr WOACH Ay or FV

anyoef ut beai@r hduns, ¢asehi bed teuptibe afieheseruiieaede
antibodi es. An exanple of a peptide |inker used to

coupf8*Ffhe V regions 5 is an arbitrary single chain
pepti de Meﬁaospécaﬁltallg, afficee doiroiinesiatuestibNay

et SRRGHE" B LR fl 357 DEctd) LA Migne sucn oo

chapap¥inr egi prpand, DNA phaﬁténcﬁdeg B dleaien thatl encodes

Chakﬁegerggkggody fragments and inserting it into an
expression vector, it is expressed in suitable host cells
(refer to, for example, Co, M. S. et al., J. Immunol.
(1994) 152, 2968-2976; Better, M. & Horwitz, A. H.,
Methods in Enzymology (1989) 178, 476-496; Plueckthun, A.
& Skerra, A., Methods in Enzymology (1989) 178, 476-496;
Lamoyi, E., Methods in Enzymology (1989) 121, 652-663;
Rousseaux, J. et al., Methods in Enzymology (1989) 121,
663-666; Bird, R. E. et al., TIBTECH (1991) 9, 132-137).

The aforementioned scFv is obtained by coupling

antibody H chain V region with L chain V region. In this
scFv, the H chain V region and L chain V region are
coupled with a linker and preferably a peptide linker
(Huston, J. S. et al., Proc. Natl. Acad. Sci. U.S.A.
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10 as tenplates, anplifying a DNA portion that

encodes a desired amno acid sequence anpbng these
sequences by PCR using a prinergpair that defines

both ends, and then anplifying by conbining wth a

prlne pair that defines the DNA that encodes the
pept(ld88)i BRer S83Pt-5683as wehe H5chsiboWh refyions aeads chain

SO Vhékﬁﬁeﬁhlﬁ %Nﬁbnﬁgpdhgv%hﬁ Eﬁelklggﬁgéns gny of the

additio once encodes sCFVi's
expP&$gioa d@@ﬁ@ﬂbeﬁhéprc@MEaaﬁomhmnnasowehlaaglbognss An

thag havecbgen it gB%EQEHEQn %rsﬁ%gde{Brﬁgﬁhgg ¥EEL ¥ $egions

can 20 be obtaln in accordance wth or
met A6d3n pEPiAddrYi 6angseFghean pep@bﬂaunemppned of 12-19

accgpdancgcWyt Res@idinary net hods by using those
hosts. These antibody fragments can be produced from

a host BYRa&hatr PRgoARE ExPiVessi phtehered §enesing DNA that

theeﬁ@ﬁ@e§5tHEnB§6r€ﬁeHE§Bh@HSEMtgﬁéeg Rednall®or H chain Vv
antib dx referred to in Eresen i nventi on

i ncFGdesht ABdePlAt FBB8yenFPdgaeht ShaAnt PEo&i 65apBuNdregion

MAthsvaémpmatéypegmpﬁ1HyhﬁguEGSNAsysbtaénpth€tQME%H@s a
gly sed for 30 anti body nodifi

. (PEG
pro ﬁgf 2 %ﬁlmgn?FB d§eqP8P€?réﬂoP8 thﬁsﬁhéeEP§§€ﬁF by PCR
inveaingnalpehdeSphhesehaﬁtdbﬁdneﬁnﬁbﬁheéndﬁroéﬁatEhen

h dified. d b bt .
IhesgpRItLondve ot fhed Rrotuehsacan be pafiaLned B s
ant thedyNAThese emthdds hheepebtiddylbekar3portion as well
eStéglbébﬁdofnl£E' aébegg t tm@§cﬂrﬁvhﬁg§hy?eg Frgﬁein is

descrlbed, expressed anti body can  be Separa
i nst#eked- out side cells or froma host - 31 and

purifiedrfoadaif95A1 t ¥ncSEPRAAL LR éﬂgoﬁéé'gbﬁéthgnproduced
of anti body used in the present |nvention can

car FXRESSH ?nbye%F?FﬁlF?aEhFﬁﬂﬁﬁb@rﬁbﬁ? aExHﬁ%ﬂe§soPOSts

col thas hsed bé@ﬁ afég@fbymébrbﬁaéﬁﬂ@a@ﬁyréﬁﬁhéﬂevéctors can
e 5_an rotein .

o rf ePRlh et T *aB00r BrarR Wi Ch I ShalFaey aethoper 10

D, #OROSiamd Sephacasebe Foktathbérisepacatrdancandith

PUbe%fﬁéf and@@% Sgiwgg@h?sédﬁog{g proteins may

al so be US are mtairons thereon.

These antlbody fragments can be produced from a host
by acquiring and expressing their genes in the same
manner as previously described. The "antibody" referred
to in the present invention includes these antibody
fragments.

Antibodies bound with various types of molecules
such as polyethylene glycol (PEG) can be used for
antibody modified products. The "antibody" referred to
in the present invention includes these antibody modified
products. These antibody modified products can be
obtained by carrying out chemical modification on a
resulting antibody. These methods have already been
established in this field.

As was previously described, expressed antibody can

be separated from inside or outside cells or from a host
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10 Anti body used in the present invention can be
separated and purified by suitably selecting and
conmbi ni ng, for exanple, chromat qraphy ot her than the
af orementioned affinity chronat%graphy, filtration,
ultrafiltration, salting out or dialysis. Exanples of

1ﬁ Qh@elputr)m&%doﬁ:ogm&lhf&imgft@ﬁhy siapaJrlad:eidmrarm(qimgfa‘ cation

chro p ap ic C romal . and. _gel .

Tl e BoR, P, JR0 S enbsttodraay eih Gt be carried

?E'gloged byt @ﬂﬂl@htgerd‘mrdmﬂa:pw d Exaodtesgraphyolumns used
dition, rever has LC may_.al.so

use 26‘ t ERHOBH G % a?r??‘lﬁ) Caitned oA 1 #%olumn

deS(arnlob@d-otwimv@ carl une nez{sm@del@y orfeaxame:mn't wfed for a

optical__.absorbance, .ELI.S fort Ve

thepgﬁggl A ;ﬁmqrﬁf%%ﬁlca %%gﬁbgkﬁgéwgﬁa Seprose

sui tFalal.y «Dﬂhetn rsgpamati dPBS(nd) puopitfiicalt ialys ardddiuts atsed with

280 nm.i s I 5 I [

conCentT At Sr% %qdj%oﬁfa%} é\%)b%g%%gge%rﬁq}l n%% T Eﬁﬁ 1o

In dddﬁmaanﬁwneaéuﬂﬁﬂnnt of concentration by ELISA

Klgﬂelbs, C ﬁﬁ%%c&“tuééa tihe eseQﬁSQ.rd\;@'pc Qﬁ'l QYMn be

goat anti I TAG di | ut ed

to Beparatwd rnol Puiicd wuatbl%%ﬂ%rsq’}@ 9.3)d
ar e RAgaGhitey,a fAf- Wldndlat e dhiuat J@ldpge %tm/er than the
|ncubat|ng overg%?ht at 4C tq i mmobi I z ntlbod
on aferegentdongt &t b Wr‘?ﬁ’r%qgr@fﬁ% %tax]ffyra icn,
di | ﬁl&@aﬂ@ﬂr@l@bmsﬁélbﬂdﬂdﬁ%m{]eﬁGM1awI OrExamples of
sarrp ai nin ti or .human

5B Ridt T5 PRI AAPTY AR Hrig (rehenae
hourcraionraomgﬂaq:nner atydmoph Afitce rchwastts trogy tadph ypl et ge 1
10044 fraﬁ:O Q’?( d"Ilh tsee ty gs oaé :ﬁ'ﬁgdgr% (%gd_?[:%é% can be applied

phos ase-1abel ed ant i~human
addéa fmlqkomjrwmarmﬁmhmgld mhrpmﬁm%ﬁpmoofﬁ%c In

t emMeyAlulg,, AldRI- JRIHAG e, Pl a 18 sid aI@ed

solution 1s added followed by incubating and t

nmeasur i nFNGERGE L A RIHAP QY A HA %j%,a@ %escrlbed
M(”éﬁﬂﬁﬁEt&&&ﬁﬁhed@ﬂkﬁd355QE@%U¥§MBnﬂ(bﬁﬁﬂphdéﬁE

the concentrati the, tar anti
var i3h° f?'nothhﬁg O | ’%Vefrﬂ sUbsE%erlc%ase of
t ha&ndmlﬁirrgjid;g:jm:atl vdiligonaricd L - aﬁfﬁeec&plmablﬁ) dituting

doeswincq]t }.Jé'sap-s)n,] toéi‘ﬁ:ﬁ ogkg)sggﬁ%nc?ema{t\/iéélo Or(m li‘é 6measured
followed by calculating concentration based on 1.35 OD
representing 1 mg/ml. In addition, measurement of
concentration by ELISA can be carried out in the manner
described below. Namely, 100 pl of goat anti-human IgG
(TAG) diluted to 1 pg/ml with 0.1 M bicarbonate buffer
(pH 9.6) are added to a 96-well plate (Nunc) followed by
incubating overnight at 4°C to immobilize the antibody on
the plate. After blocking, 100 pl of suitably diluted
antibody used in the present invention, sample containing
antibody or human IgG standard (Cappel) are added

followed by incubating for 1 hour at room temperature.

After washing the plate, 100 pl of 5000X-diluted
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Nanely, although IL-6 variant conpetes with IL-6 for
binding with IL-6 receptor, since it does not

transmit the biological activify of IL-6, signa

transm ssion by IL-6 is interrupted. 15 IL-6 vari ant

is produced by introducing a nutation by
subslkahim@gphosphhnasaeldbebeddmﬁtlﬁhumenaﬁgﬁo(BEDGOURCE)

sequenc I houg e imtation
on HEnetatrei robtorRe By b B ErB0 Se0F e FhbP b Roon
thetémpéraVareantAfbenana$h&ﬁg|Bhprpietableubatrate solution

conS|dgéa%éopo?%?gggsggtigg@ﬁgti%gaggdsg RrﬁgasU?Egg

speC|f|c arrred ctin
secqmda¢qlsabﬂcrhaecefathéoanmmouacng seumenopletelaeader

Ve BB (3 P8 TBREG Y 86 EREgn1 Rge DERDT BBhEHEErfion of the
52-s8ygeananiibodign eval uating the effects on all of
t he an]nfLa§'9ar£§§EdH§§S b@hé“g?éééHEegnv t€bn is a

determnlngaswta ubst i1t ut am no acl
r espdpet apget Heat uBpAgbangeey orCt EVhtEi Wil ALbfsseceptor

SeqH§QC§oéQaﬁo€n€9gﬁ§mbﬁn§He|$1§19§D§ala§c@1§§ﬁpl@EeIL 6.
and introducing a nutation such that the 30 am no

aC|Wam%l¥ub%%F?9P%B by~ PCre bR Rt eBOBREL A YHEN AbFRafoT
nan@ﬁmdlﬂgg@ﬂ@htbat6eaéedp§otL SiNe&i 8ot dbés not transmlt
obt ai ned, This can t E co grated inas
orpreeorialGutest b R aP P B8 L n St Eg2iahianton by
in IreﬁpisannEemrhptéhe af orenenti oned reconbi nant

anti body; 35.expression 0 n.an icatio ,
net hods. IESpec$¥l§ggxanp$ g&gééob% ngggﬁp 1§§ea Hutation
di siey osedst htuBiaggeahodhine atid JesBioe. ithehe amino acid

19 g2 3 | r mitations on
( gé%u%gg 1%%79§387 ﬁltﬁéyqﬁotﬁérgn% %0 2oL 1045s"

IL theapriainpept Fae BE-FLseryie@peor tpar PpaLs of the IL-6

pep&aﬂfaﬁﬁedhuﬁahhprse§§n§réﬁéﬁ@ﬁl@nlhsc@ngyaékaeﬁsn of
t hat has bi ndin act|V|t% with IL-6 receptor or

| L- %nt+%§BéE%F¥e?9 3Rd*abER- not transnit the
b|olpglcmbreagpe&nfycailyL fhidabel yarkhiel@ pattbgl predicting
CpeEh? 88rP)S7 RKi BFESBERGF ngt of 101 FEEpoSpidgeequence of Ii-
recéptsindyachpouni mglétubar evepebingr pkbgBahOsbhygh as WHATIF
bi Ny pgehier ££0a1AS §. TaSY! terSHR0RL (1885 §S183-BY) , and
then evaluating the effects on all of the amino acid
residues to be substituted. After determining a suitable
substituted amino acid residue, by then using a vector
containing a base sequence that encodes human IL-6 gene
as a template and introducing a mutation such that the
amino acid is substituted by PCR carried out in the
normal manner, a gene that encodes IL-6 variant is
obtained. This can then be incorporated in a suitable
expression vector as necessary to obtain IL-6 variant in
compliance with the aforementioned recombinant antibody
expression, production and purification methods.
Specific examples of IL-6 variants are disclosed in
Brakenhoff et al., J. Biocl. Chem. (1994) 269, 86-93,
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IL-6 is interrupted since the biological activity of

IL-6 is not transmitted. IL-6 partial peptide or

IL-6 receptor partial peptide ih,s a peptide that is
conposed of an amno acid 15 sééuence of a portion

or entirety of the region involved in binding between

| L- 8agfiflol ktbalegep@o Un t(he%dm NG, acisd-98gdene® ¢f6-18648

Lghgﬁgegb P% gegg tor Such a peptide is normally

80, preferably 20 to 50 and nore

pref er abliy- BOph®t4Qla@Epﬁldeldrr&&%@u&&cegaokLpﬁrtlal
partia 6_receptor._par pept|d
e BrBGABEa T8 e RsaPr R SR AR G 4R & B agce that
i n bandbagdbheyweert ivli+§ amdhlELG6reeeapmpr|9r IL-6,
i dentifi .in he id,.s (I rol.l-
recESFBFggéH p8$t|§§eorngﬁl%%%%gﬁ§t a%eng§820815§ﬁ
seqaehteity ndr 7@H6y kNewelyexailplbepaot iwii pepiticleude IL-6
gen [ [ nLgu Kl esl.

ﬁ&ggpﬁp% ggggﬁggakggepggdgﬁg?@?ﬁggﬁlgd§n®¥%EQ %f%dlng of
parILaﬁ tpe@Lr@er@@ﬁpm@rpb@d@@@dumsmggI@eﬁeﬁﬁ@eptor or IL-6

engbgesahage Ot%%%%%'que sPY¥ BGAAROT LiiAg 1DMAHRA ssion by

encodes a Ire eptide In an expressi on vect or
andlbbﬁanﬁuﬁgtﬁﬁéU@é§dréancseﬁhﬁd@lpAO@éﬁﬁﬂuaﬁ@éwmqﬂwof IL-6

thelgfQggﬁ@@ghgﬁth@@conblnant anti body expression,
productiQ purification nmethods. [L-6 partia

pept i de 5£ %LpérFééépPSPtﬁQ?tP5II§5 péﬁF@@éoeaHaﬁélal
proﬁageddésnF?ap@@bﬁdaesyhbhegssc@ﬁbﬁ@éﬁ oEyaquﬁgn® acid
met ho nor nma e I.N ept | synt ne sSuc

Lol PRRREE oy an eos i hal oy <BF LRy 62 R, 863 57° 1hvolved
synihebisdieghbeé.twikene I&pécehdcalL-p, rekieptsround the amino
carrieq QghueEQ%o ¢ Ry _ %Oth%F”%t%%@Sg%%%r'b%ﬁch”a peptide

Zokuryaku no- alhatsu _
Syn%ﬁegpﬁmaNlYYQPWWQSeédOf BOHtpo@QmaPSﬁé@éﬁbly 20 to 50 and

Pubhb§elage@é%%%hy b &Be4ga%%19B s@hid reRhases .
synt hesi s nethad is used in which, for exanple,

pepti de Eﬁaﬁnpﬁ§téﬁén§59§&dﬁy°§lgérﬁa?@FFngﬁeQPFﬁda&

reapéb@mdercwhleh prodiced B¢ & m@&heapQﬁdmngchOth@ereglon
ter na

Co 410188 PSR R SFREBRADIY Fn OFgan & SEFRe: 1o
andidahhdfied in the amino acid sequence of IL-6 or IL-6
receptor, and a portion or all of that amino acid

sequence is normally known, examples of which include
genetic engineering techniques and peptide synthesis
methods.

IL-6 partial peptide or IL-6 receptor partial
peptide can be produced using genetic engineering
techniques by incorporating DNA that encodes a desired
peptide in an expression vector and obtaining the desired
peptide in compliance with the aforementioned recombinant
antibody expression, production and purification methods.

IL-6 partial peptide or IL-6 receptor partial
peptide can be produced using peptide synthesis methods
by using a method normally used in peptide synthesis,

such as a solid phase synthesis method or liquid phase
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acids in which the a-am no groups and side chain

functional groups are protected with suitable

protecting groups are sequential,y bound in order

fromthe C termnal to the N ternlnal and a

reaction in which said 15 protecting groups of

a- aﬂynohgsaapmemhodnino acids or peptide bound to

t he resi re eli Sqli.d. phas eptid

synthe5|g0%etﬁ§ § gggé %hl%'§5 49 %Fg glqgnout

nmet bodoadd nEmso m@Ehm@tﬁememmﬂq;MMEdluﬁt@qhﬂﬂyékuhln—no—
pro gr S ed. f t sizin

ar SaEhsEsiTadehs dars PeRbits: Sy RBsIRs Bt ey e, oo,

r eabtirokaanad Shedemni @mbﬂorshlsu@ve(rh%g the Ipepthiedeasraiof solid

[ OBhLUE SYRARAEL11© LCRRKEY Gl uddh LHe AAGLT WS Uample,

severing t ep i°de °c ogen

triél erﬁnreltehah@1@u|lﬁoﬁ|l©n@@|t@dabe' a5 epoerrellly neped@ting a
in Eggcﬁgggnghh%ﬂﬁcwhbheaﬁFﬁ %T%@ﬂﬁ%sﬁgﬁéfﬁ§t€§fthe C
Froc net e Boc net hod or exanple

af obeNBANRANEd et eepéd dsepoi de Basithess zededtsedpaumd to a
hydEQBﬁBrE'%Qétd§s|@n%%@u%ﬁ%sﬁ%P%r%%nﬁQJ%%h%en@ex%md amino

the protecting groups are elimnated and the peptld

i s 80idevénedhficomtihke os@ppoct ofreiupswead doys Lidec ehexiyn

of hd r [ [ n -ned .

freggggtggﬂgl %roﬁp% ﬁ % ?%Bke%ﬁﬁgﬁwéﬁg S%EE%HT% ﬁﬁbtectlng
Fwo@roﬁﬁﬁhéae ﬁ@ﬂuéﬂéﬁﬁﬂéy éoﬁédpﬂ@t@@@ﬁﬁgfﬁéﬁbﬁm@nc
andtekRa6hI0ROf @heSAVRERA NGNS ReRL iadecGRaiRA HIMN&h said

support 35 can be carried out using the sane

pr okEdretaggdesonprbe@t &uewdnon JFRAPSTIE eadaict iaggds or

crugep EQBEIQeuﬁ@ntgetﬁép%géaﬁda%%de1l%§naE@a!f'%%1@5 phase
app |ng to HPLC. Elution should be carried

undE?PFﬁ@eoﬁﬂpﬁﬁﬁﬁéén@PFPQﬁ§ egengr@aWéweﬁAVlded into the

aceB@ﬁlhéth@dba&adF&@bVQ@&h6qr@@bbhdu&@dohOEhe type of
purificatio rotein.. The fraction correspondi ng

to Ph8 5g§&n8fg§ gﬁé P8§Gti ng chromat ography profile
i s then A¢paratgdthasd:zfingezdedtieedetTheppepiei de this

[ ALhAB-PULT LSO Lhi g, TRANGN b oL he0 980ty ired

by nol ecul ar wei
speeevemengy thenprotided chedpodiromothansuppiogt are carried

am gacact dnSefAueneacnghy bt tooMeg the BPRRS Bhin,
IL-6 partial geptl es and
hydrogen fluoride or trlfluoromethane sulfonic acid are

normally used in the Boc method, while TFA is normally
used in the Fmoc method. 1In the Boc method, for example,
the aforementioned protected peptide resin is treated in
hydrogen fluoride in the presence of anisole. Next, the
protecting groups are eliminated and the peptide is
severed from the support followed by recovery of the
peptide. A crude peptide is then obtained by freeze-
drying the product. On the other hand, in the Fmoc
method, for example, a de-protecting reaction and
reaction for sévering the peptide chain from the support
can be carried out using the same procedure as described
above in TFA.

The resulting crude peptide can be separated and
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receptor partial peptides are disclosed in Japanese

Unexam ned Patent Publication No. 2-188600, Japanese

Unexam ned Patent Publication_Ngg 7-324097, Japanese

Unexam ned Patent Publication No. 8-311098 and U. S.

15 Patent No. US 5210075. IL-6 signal transm ssion

i nhpbiridigdakyi ebpyydhgl Lo6HPARL agBhiistionsedoihdt he carried
pre t ntiQn sed

et pods b REE aEhOooPPinll CYRupRiEg BUIRG HPatel
nye&@ﬁﬁonihél%eeBasedprﬂﬂynthnnamaQGyLEﬁﬁérfbs purification

B! SPPRERLA, L' ARt 16l SodeRERdRtngatb chenBpar of
| L-Bhehresusthnbt aheonstggraphiiepppésdAcésothen- eparated

ant@ﬁ@nf§ee§Qdd9?§§ureﬁﬁgtﬁgﬁtﬁgg E?B@E?oﬂfﬁurlfled in this
3H-thym di ne

addNeRBAr 125thﬁabé¢@atLEledbbunGO@@CP&as veégptopnalysis

eXpu§§§@nﬁa§§|5§eb§r8ﬁé§99€daﬁ¥n6UEEH&'BngSSQtlon analysis
receptor, expressing cells in_the form of 66 cells

fol PovRBIBRy 2¢he S8AVEN6R 8P21¥5EStabel ed IL-6 and

the sinuspapepus eﬂgﬁpnegno@fILk66paat@g@np§btlaestBﬁd IL-6
af orenent |1 oned

y stem a negative contr
o LS E e ee e panr bRt ke Sl TR R HhBhnese
pr ovnetesmi neadHatentd PoblheagnoupNon 2%@BBBODL Gapanese
ant agoni st ar son.o0 sults
R L I L YL SLEEE
evaneXemihedlEaﬁenthbblmcytaonlNoty8oﬁltaé8|ana 85S.

ant t ndicated in the exanples to
be %%ggéﬁb%% V§A§?18§7?ce grow h inhibitory effects

on nesot Bt fofhignabetraepnisSpaen bebabobesyvagtivity of IL-6

antintiqéni e€eRLOH Eﬂttﬁgd?reséﬂﬁ'ih%eﬁtﬂ@ﬁegﬁﬁrbe evaluated
antlbodé and. ot her - agoni sts were suggeste

as Pein r%@%}ﬁlu§§dtﬂ%FEB@ﬁtlCM8§%n§€erFlca IL-6-
nNes@ébehdent. hﬁmahemyéeamaeninéa«|eB45p kbeMpy ¢sROhan

th t
tarEenPEe 8 ot TBRIBha fEfant IRReAasbhabr BagfBehdent cell
thela@euMHGOagenBSEE mssothéhredafotébWegrbywhhe addition of
'nhiﬂ'é tEmei€§H€§u59¥6F5'9 Qegﬁnceoof -6

adm ni st ere system ca oca elther ora y or
antagonist and measurement of the uptake of H thymidine

by IL-6-dependent cells.

In addition, '*°I-labeled IL-6 bound to IL-6 receptor
expressing cells is measured by culturing IL-6 receptor
expressing cells in the form of U266 cells followed by
the addition of '?°I-labeled IL-6 and the simultaneous
addition of IL-6 antagonist. In the aforementioned assay
system, a negative control group that does not contain
IL-6 antagonist is provided in addition to the group in
which IL-6 antagonist is present, and comparison of the
results obtained from the two groups makes it possible to
evaluate the IL-6 inhibitory activity of the IL-6
antagonist.

As will be indicated in the examples to be described

later, since growth inhibitory effects on mesothelioma
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parenterally. For exanple, intravenous infusion or

other formof intravenous injection, intranuscular
injection, intrathoracic injectjon, intraperitonea

i njection, subcutaneous injection, suppositories,

enema or oral 15 enteric-coated pills and so forth
cancb&lseha&@e@eemn@badnyadnﬁdﬁsﬂnﬂﬁ%ﬂﬂ+&nnduﬁptan1antibody,

be S{l{'ghglk}&f 6sel eCt Ognt Q—_?llr%)% & 18,806 and antagonists

ect I've dose 1s
sel getred sxmgtglelsmetdwasr anagmg)fus(hf@nl rp ttherB@eutyl pergents for

ki | o] rar@h%f l%%day wei ght per adm nistration. 20
Al t Ernati Ve y, da dose of 1 to 1000 ng, and preferably

5 to SODM@ toer thergeltectget per e icgreserthelnvention is a

pre m at

cas](;en%?)r& ant i ql%% %%?né%gpt (r)Er ch{ﬁ |Hbl%(}t%;%? exrg;n‘p‘%qels preferably
such htiven.t he anmount of free anti body present in the

bl ood is t tﬁ%_ﬁd

which is Tgé trrr[%t%'ooéjeg%dﬂw Fiegltgi r‘(ijésrfte?ggm%ss%ntgtelloma

a meeRdd ggmthasmhmlrtaarem%sthﬁ |H¥Qﬁefﬁ'{ HeYvergriprpfcan be

i nt 5@%@%&%@@@@9&%m@aﬁ§b% angQus y NHiaddovandy or
so forth according to an m ni strati on schedul e

SUCR3FENLFEE 1 wedior GHAERY R0 VIR VIR ety iqfp or other

vweeks ral dINGe teeian Judlri niraeksi dr) qnts_»ramgi@ular injection,
adm ni stration or .divided anpn

sever
ARG Satt T oot 015 SRS TP oRF Ay, IiRFEion,
pr ebabautank ous tlmjzftmtgqn,pesruprmmﬂtdﬂhemeleq)emroﬂ oral

kl|0 r.am.of boy d trati sche e
can 35 Ye aé: ‘1[ sug‘nS yaCi en[;]{ Shenclaangocfréhesceﬁe ed, and
admtﬂmestarobmmtnaﬁnerrvadetthﬁnqam dee porlitedeky orelmnted

per g %élqlcgoq:%e th%vear% té’f?io%on@% S %pattrh.rc—ﬁ'?c The

weeks or e ever eks whil e observin

t he efdtacdnitves d@cﬁﬁjllﬁ Gt lanrted refdsin Fha dgenget 0 01 mg to

val ueg mthedresatitgjdae £ hiapeaidghta qmt fMministration.
mesot hel i'oma cell growth inhibitaqr qooig}q a&t{sent

i nv tletﬁﬁ‘arFa})Yeé-Ycorﬁ £37% Phat et e?b‘ieaftﬁré‘bly S
car ’t'Oe'50°rm99rd(balﬂ e dapargidigpan ptalmaotm ni stration

rout e. ch ,carriers and .addit.i.ves

i ncl udeEﬁ} erprep%arr%étetﬂqscealaln lé"’pf'ts%o A3 Py hod in the
sol weanies ,o it artagell,~ pateoaplydx eelrdul’midy, POl \axgiiple, is such
pyrr% Oc?*he a%a({ qg(yovf ?@e@%ryﬂ‘ﬁﬁ{o @gﬁlé‘%‘@ﬁl@ in t e blood is

car boxyms ul 0s um po ate, so
the effectlve dose, a specific example of whlch 1s a

method by which it is administered using a method such as
intravenous drip or other form of intravenous injection
or subcutaneous injection and so forth according to an
administration schedule such as twice a week, once a
week, once every two weeks or once every four weeks in a
single administration or divided among several
administrations at a dose of 0.5 mg to 40 mg, and
preferably 1 mg to 20 mg, per month (4 weeks) per 1
kilogram of body weight. The administration schedule can
be adjusted such as by lengthening the administration
interval from twice per week or once per week to once

every two weeks, once every three weeks or once every
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argi nate, water-sol uble dextran, sodi um carboxynet hyl

starch, pectin, nmethyl cellul ose, ethyl cellul ose,

xant han gum gum Arabic, casein,-gelatin, agar,

di gl ycerin, propylene glycol, polyethylene glycol, 15

Vasel ine, paraffin, stearyl alcohol, stearic acid,

hunaﬁmummeﬁhsalhmjrﬁm c(bﬁ&)virrgartm'et gatisorthig algndition and

Iactose n ept abl e for use as

phar (%'t |qcnal - d| ves Clﬁ‘d sn'ough addi tives used

are sel edthed merses t heal itcartsl ytlwiaeaalﬁdcoragm‘rtbicr:ednefscdlhelioma

the af o it S t

for S nap o nom i e o (% RSER IR Sy

EXAM@LrEslnAIat Ipchwgdmatdﬁeltfmallow rag:qﬁpdmbd& csardeat%n Iostd additive
@%ﬂ tﬁé“%dﬂfﬁ%%EHAHBéﬂ“de£é*"“%%Hhﬁfé% of such

exanp reference exa he present

i nvmnromnss am@i add i itwesh tltrecrleldfl \@tarpl e.omamaceutlcally

Pro fo 1dy Wi

P R IR AR AL aicono
| i né Iwvgioyl mms@ wmz R&elynsqrart%?ﬁlum

at &:68dx nreemgentc@tl@rbsﬁé 55681119(4/ Uad 1B 24 Weldium

pl at e cont aining culture |i (R cont ai ni ng 10%

f et & LAFt FerFhIFES)Hub lt%éﬂee‘émancmsnﬂlém iRARPREEthy1

r eplsacatton dda: i i35 el yoni gl 1dave s 3f te&ihylrmlcfélldlﬁnse,
ceII re cultured for A additional 3 s. fol | owed
v AERAHAT @ W IU AkaR T (GHRE Y 19I5 T 1 [RIAT

Cﬁl tdﬂgasmmﬁrmatpmﬁpmm gl yc38 pfaﬂyextr@tﬂtmthol

che esc { yst

(Fu;{/]larseml ?)1 E% pﬁ){kzﬁgman%rgc%&r ecti ng aerlcar‘raoculn fruman
of @anum alwmoirei (iSAThoganreididlt,s savrréolé:lwvm Jartdgeg.and

q?a%g LS
AI t hou cel Iﬂgfﬁceé%g%%aﬁrﬁg o ?%ce k{5}3}:—%‘3('EzetUtlcal

ot h@rd ftggres - n&lméﬂq{tlﬁ’ewqeq iatss splemteth@re
sz@ulﬂif&ﬁl-ﬂﬁ%l@f&ﬂécﬂﬂ@rddnﬂhr@?‘i e 1 dfiorementioned

Voo GERGIhgife CBIA0 R B 10 o S SR TRRGI B0t

| L- G imeiceqat aro \mrceseneafmrmted &bdieve mal i gnant
mesot hel i oma cell lines at the nmMRNA
EXAMPLES
Although the following provides a detailed
explanation of the present invention through its examples
and reference examples, the present invention is not
limited thereto.

Example 1 - Production of IL-6 by Malignant

Mesothelioma Cell Lines

Culturing of malignant mesothelioma cell lines MSTO,
H2052, H28, H226 and H2452 was started at a cell
concentration of 5 x 10%/well in a 24-well plate
containing culture liquid (RPMI containing 10% fetal calf
serum (FCS)), the cell culture liquid was replaced on the
following day, after which the cells were cultured for
additional 3 days followed by measuring the

concentrations of IL-6 in the culture supernatant using a
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| evel. KT-3 cells were used for the positive control,

and synovi ocytes were used for the negative control.
These cells were cultured for _48,hours in RPM

containing 15 10% FCS, and nRNA that encodes |IL-6
receptor IL-6R) in the cells was neasured by

revéudéy auanmemEUe@hE@Rlu@Rﬁ@@EﬁnUsbngymhe1@mnaéapsay
PCR [ [

dove g e EMREEB Lol SRETRTRR) | hROHHEENERY Wr cne
(boetmompti pdi cefléslehle pamtent. of ThRNA obsRQtsher&ABBHwn in
(gl ralkdeh e h S e r

e At ohal TRenP Bl IASAS, df gL FBoF Rge gD raned’
nalAgmanughegeﬂ&eﬂuORaH26ehhg aoe bebreeed ILo 6exphessther
haf?b&raTXnEE ﬁrBSE%QHOEL 6 NEE15 g4 ﬁE%”h%bsE'Hhﬁ k326
cases ant pleural 25 neésot hel' i oma consi st

of QK@ddyeﬁléaﬁﬁﬂCﬂﬂamdy bobhbblevelb-efr déeptor is

surm sedpl9mBeePheseRkirl skabgeo RMRHDER lpapjglaghénks

bel i eved—to b involved T tTansmiSSi oM Of
irritati ¥BsoERgdppmazCelln@inepon of VEGF Production

by 1L-6 TRE 5&b¥@%§ﬁb9n1@$%lguﬁﬁrIﬁeb|%e@EpﬂBE'9€§€tmeasured
nmesqt hel.ioma cell |Iines H2052 and H2452 were

cul £6FediVR PRLLENEBE BESPRNoiqmA| Ceplaldgesgt agnthe mRNA
i ni Liegklcel kTegneenticaweed ake8 XotO09BhwebbstifBive control,

RPM_ 1640 medium O the foll
cul P1fe YOV Y §Nal SFEpPAEAAEPE) | ByeRcHgtive control.

confferceneat 1of weski nullatuired byr( 43 heumnbunaRPMELCGntalnlng

Feod0ni Rant SGR BRER) ERR"Bhahhed, SPq ReRbbe £y Tpagn

i nhicbet fehlbywahRemgasiured- Byr eceproe- ananbgdybed PCR

hU”QﬁT?@ﬂhruglnankhgoégngﬁﬁ%eﬁcg gﬁ/%gﬁggkig(g§osystems

g was “used ontro
cu|F9F|ﬁaeféﬁtaﬁtaeauﬁpaha? 3 Hayge fpgults are shown in

conce@trat|09§ of 25 b@@@@h@rlﬁaﬁe&hsglehegaﬁwhht of mMRNA of
er nat ants wer

fanEFeéXESF égﬁﬁégéaiﬁﬁﬁ§5§e 3ra ﬁph%EEFdFﬁﬁﬂﬁ8§§§a§e used

Kit fOR &® Sy3éenal apbdteolrected for the amount of

cel | ul ar Tho results,are shown in, Fi .

he is o aBR8HALHs 10 EReRE B inES” FahiBraBs bRogBnpLiona
wascendaceed bgllieved sbi ewpaessnhandbyt BngelL-bi neseptor.
I'Izoggné‘gdtfilgdfégeural fluid in cases of malignant pleural

mesothelioma consists of bloody pleural fluid, soluble

IL-6 receptor is surmised to be present in large amounts,
and this is believed to be involved in transmission of
IL-6 irritation.
Example 3 - Induction of VEGF Production by IL-6
Stimulation (1)

Tumor cells of malignant mesothelioma cell lines
H2052 and H2452 were cultured in three series in 24-well
plates at an initial cell concentration of 5 x 10%/well in
RPMI1640 medium. On the following day, the cell culture
liquid was replaced followed by commencement of
stimulation by (1) recombinant IL-6 (10 ng/ml), (2)
recombinant IL-6 (10 ng/ml) + recombinant soluble IL-6R
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Exanpl e 4 - Induction of VEGF Production by IL-6
Stimulation (2) The experinment of Exanple 3 was

repeat ed using 15 mal i gnant ngsgghgliona cell line
H28. Those results are shown in“Fig. 4. As is clear
fromthese results, although cell |ine H28 produces

highleVﬁbSme,VEGH,(BO iﬁhdbﬂ@ﬁohebpomdetantl IL- 6 receptor

stimulatiaon by |L-86. Le 5 -.Phosphoryl a |o

STA?§tB§ A 6%u?6néﬁiﬁﬁ%§9ioﬁnééPP v neeBEo %9 92/19759)
Wh'Qb5ph§¢H§t|QRPﬂﬁ VESFukeq irBduegd RﬁdhhmGCOQEQol After
cell liné H28 whi ch production of VEGF is not

 ndGEeAUBSNAL f6T Wl 8PAEIBRALd 3 HavRe LhPeSeRcETGEations of

recoaBicnant khdabthtq iRa/ ghhbwand raekvll @ vEGF) in the culture
reconbi nant 1L-6 receptor (100 ng/m ) to ether wi t h

si gRAPeERaREAtSeNeERd "EEIF&FoMSENIt FRRs BMAPLiidAng Human

( STAEBF tmhhﬁwa@sby &gl YR @fsyheembwsaharﬁba&b@med for
fronh STAT3 to % lg i n hour hour 0.5 and hour 1
fi y Cfé

cGB&ton &PR BF8FFFHQ Those results are
shown 3®theFmgsu5tsA&rbSsﬂb&&r1hrFmgF|g 5As is clear from

propinent phosphoryl was ob e or

Cel FoFE e SEa88S  aPragurtapost JFPL, Yap. anoucred bY' ri-g
stlBmhmuﬂamlohn1uobbmasteldnﬂynsbiglﬂSQhasﬁhﬁQﬂbﬁtion

of STAT3EQ%EPQBS%rqupdﬂckﬁégoggevggp'bi@du%§ig¥ by IL-6

sti mul at

in Fig. Ssimgdiegaras (Bhosphoryl at ed STAT3, while

STAT3 '&ﬂbc%k%%rlE%n§U6E0%xQHB§Bh9fMhét%@p@%@e@oﬂs1ng
40 phosphorylated STAT3 anpl e - I nduction of

socs8 LgnpRtsmeepPiicatraR Ceéﬂllﬂnﬁeﬁﬁﬁesthpﬁewﬁﬁéﬁlts are
pr oduetvhoAnofri¥YEGE i s Asi Adueedaly rirbmbrhaBd eekhillkkne

H28, .i.n which ti f VEGF [ _
s1thohanc el St8a BRS PRCGHACPLAN LRYSHPoCEnTECE, it

of deédonbitnartpbhdb tpl@thglik)liocandysaLubl. e
reco”b'”%QgﬁgEéﬁsrQC%B%QEPS%gﬁa@QéH?bg E?é&%“%% BY-6

measurin
suppressétiofilegtioki ne signaling 3 (SOCS3) and 10

9|ycera|@%ﬁidﬁlﬁePHQ%Qﬁat%nd%HXQBOQQBéﬁétQGﬁPQ%)VEtF is
measuring the | evels of mMRNA that encode t
folpﬁﬂpﬁﬁd by IL-6, and cell line H28, 1n whlch production

of VEGF is not induced by IL-6, were incubated in the
presence of recombinant IL-6 (10 ng/ml) and soluble
recombinant IL-6 receptor (100 ng/ml) together with
signal transducer and activator of transcription 3
(STAT3) followed by analysis of the phosphorylation from
STAT3 to p-STAT3 in hour 0, hour 0.5 and hour 1 of
incubation by Western blotting. Those results are shown
in Fig. 5.

As is clear from Fig. 5, prominent phosphorylation
of STAT3 was observed for cell line H2052 at 30 minutes
after IL-6 stimulation. 1In contrast, only slight
phosphorylation of STAT3 was observed in response to IL-6
stimulation for cell line H28. Furthermore, p-STAT3 in
Fig. 5 indicates phosphorylated STAT3, while STAT3

indicates the sum of phosphorylated and non-
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RT-PCR amplification in hour 0, hour 2 and hour 4 of
i ncubation. Those results are shown in Fig. 6. As is
clear fromFig. 6, induction af 4§0CS3 nRNA was 15
observed 2 hours after IL-6 stinmulation in cell |ine
H2052. Continuously hi gh expression of SOCS3 was
obséh@éQhDﬁYéétEdlSﬁéT%QS Exanple 7 - VEGF Pronoter

Assay A p kéﬁggg EGL3IXEGEt1WR'8@ gﬁﬁkéoég t0e¢ Stimulation
expr essi pronoter )
and a pl &sAild 1pae3H20EGFMin, wihcBhpseAnrsient RE VEGE 1s

expEasaten sl hﬂc%feéﬁée Q@@ellﬁ¥ ﬁz@gtéheghygﬁFproductlon

pronoter, were produce lg. 7). 00 H2052 cel
eacﬁmeEEFt#én§P§cﬂééUﬂPﬁth &~ 6of WpEE3SYETRlgEed by

pGL%nMEEEEHBg @Hdthg E&%@%E%CBQd{%@bh%1n3§t“@£e6 (10 ng/ml)

stimulated w recon8|nant - ip
recéﬁ§|ﬁaﬁpbé6|asp@mbEnenFeéép@oFeGEGGOﬁg/ §. nafpép

sti pghabizea E?rm%a@@Y§ngtﬂﬁe|@Qb&%&@i%naﬁbbélgyof induced
i nduced fromthe VEG- and nut at ed_VEG-

pr oftPBr ERas * Qfaﬁwﬁe&lg?hééanﬁééeﬂté 4PECSAdWAT AN
Figg1§ceaa1Ashyaeebepho&paat51gehgdrb@ehheecasapoﬁ) by

fr onFareESBcERs: dRsBls - Blomiya: Fiatoriengevenst Bohiowing

pronPECRdampﬂmfhbatﬁostumuhaukon mhsumoZIengehour 4 of

obs ed e I |t ntloned
Exa%%%ggagEgé'angﬂ7%g3§e?§§?ga§e Shggucﬁg f VEGF

due to | Bs6ist cAekat fgomi Bigcekl, undecHQOBZO@a§OCS3 MRNA was
be'gﬁ!@QVEB ?ehQBQ'aéggeQVI% %A§t§EﬁIatEXﬁt§H‘c£ hsllne

pre Icted systemis own in ng
GHeleR - Pr§ﬁﬁFF6HO§ﬁlﬂzbgzhaﬁépﬂzéél@? Oﬁdapﬁ nwéﬁ

IL Enabdveal yhl echh- 6iRecapgor Cell |ine H2052 cells
were di ssem n teo |nya 6bmell glate cont ai ni ng RPM

medi um centat : 06 FEs/ wel |
foI|OmedAbplGBhﬁdrpﬂg3FHEGFVewﬁebhe&ohﬁﬁoﬁstQhe?ed@y3381on

e ence or_absenc reconbi_nant qub
|- B ABRT e S B PR AP Re oy sBlingeapomid pGL3-
varVEG§mutonwhmbhabbonso@© the é@pmes$®0nngfnﬂpcoﬁerase gene
L- h S EL g
15, Bxs ™ A58 SRR YpF, BESrRERE) bark Brodlol (1l ) -
and ceII50»ﬁ@OHBZ@SchemdbLeachoneeattaansmected with 1 pg

depSQdSEEEYVEEFtH% BEE%QQ%%F%Lt, and the transfected cells

were stimulated with recombinant IL-6 (10 ng/ml) and

recombinant soluble IL-6 receptor (100 ng/ml). After
stimulating for 2 days, the luciferase activity induced
from the VEGF promoter and mutated VEGF promoter was
examined. Those results are shown in Fig. 8.

As is clear from Fig. 8, in the case of having
removed the phosphorylated STAT3 binding site from the
VEGF promoter, activation of the VEGF promoter due to IL-
6 stimulation was no longer observed. Based on the
results of the aforementioned Examples 5, 6 and 7,
increased production of VEGF due to IL-6 stimulation in
cell line H2052 was believed to be mediated by a JAK-STAT

system. This predicted system is shown in Fig. 9.
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reconbi nant soluble IL-6 receptor (100 ng/nil).

Exanple 9 - Inhibition of Gowh Pronotion of H2052

Cells due to Addition of IL-6_and IL-6R by Antibody

15 to IL-6R (Anti-IL-6R Antibody) In order to

determ ne whether or not growh pronotion of H2052

cel | s by Hxanpland |1 -Gowsde@romdtsion mfi Bi20&@ leynd H226 by

Iaﬂt Ia_ lgg %:;ill thq'iob%o %yf gﬁ_%’i %n%lﬁa\ﬁree iI_ILd—i6S %%@e%%toerd

cont ai ni g 110%iFES H0 B0OCeddld siaws Idifssldmiwed agly in a 96-well

G RSB ERAR b BRI S S oo

recm«ﬂhsa(mtel]scﬂqlﬂloevelib@ rcedaptramqatlnldavreg/aﬂrlatad for 6 to

in the presence of ﬁﬁﬁaé UL {121 0N ok i3 t2S01uble
ag,r d) éioc%l ant :bb%%gl l§

g/ m) umani ze | owm ng
cuI tldrieng,e aepd cearaintl 0¥ ngr/ovit fa net lr1—|zt(b$2 p@f@lees‘nc(ecmf various

450). 1as r{f‘@d’%}i %% by MRS ass - 1-6195‘%_/11{135‘&)')‘? %LLa-rGe Those

shown 11 As 'a f'esul t, anti ant i body
was resuditd rﬁ,r& tShaWEhi i1 tF igr-oMth ashddistr d3-onAs 1s clear

dep@i@%ﬂtﬂ%seo?grtaﬁﬁnsm her thange IHHUEQ' ta@fcb/ ceflfleqtlshe H226
were 30 not observed in the case of ad

i nStIERY diL- VRN HA AR dsRaT J1yo %ag%g presence of
CoNtyeomDrIA &bl GrTawd Rycupddon 1af0 H2miGel | s

Ibﬁhi ij?: on (if | L-6 A d.bSc_I .ubl e -6 R ceP[]):_toor and of H2052
cell s wergeldissskrd nat edidirt i@ ivel-6 it €L-6R by Antibody
cont ai ni gg %Mawegi @_ﬁn_t&{ Einﬂg ;%OO/ZEFCS at a
concentr d by culturing
in - 42 Rrhrcezeles@mcesidtcﬁrnﬁrdzaweuhqm@qoﬁ@emw
rec?fﬁ?ﬂ fon S q—?(ﬁié Lceﬁ.f@ﬁ%ﬂﬁf @tan k06 g rﬂec@iﬂ:or is

h 0 C

€ presence varl ous ncentrati ons (O )

or Iodikg/tAd ki antis IL-Hosd tidadss W%Wﬁ r‘f’ere
Fi 9.dilserfihdted! Qﬁra ngetthe pﬁ.&f@@bnﬁd&&ﬁr@'ﬁml medium

t hat produce hi | L-

Conca G il e, Yod el A g jaoved by

reccajmmﬁ:rnngsqlrubirecdé_ e rrigoe o Xk()a(}zm@/nﬂt)he/\ﬁpﬂe@ence of

t hei r r,.owt_h s bi_t-ed. b tlbo i

t he sar?%“b%a}pner a]s%éi“ gsel tsalerro ér?lngann Og%/ge hnt

of I1doltblk) Exemptecedtor |athilflQ iroyy nof a@watrh the presence of

FLS?@%%S&FOkbog}ec{e%erL%nleons &2 and %l mrB Hztz%umanlzed PM-
1 antibody. Following culturing, the amount of growth of
H2052 cells (OD 450) was measured by MTS assay. Those

results are shown in Fig. 11. As a result, anti-IL-6

antibody was determined to inhibit growth concentration-
dependently. On the other hand, inhibitory effects were
not observed in the case of adding human IgGl instead of
MRA at the same concentration as a céntrol.
Example 10 - Growth Promotion of H226 Cells by
Addition of IL-6 and Soluble IL-6 Receptor and
Inhibition by Anti-IL-6R Antibody

Cell line H226 cells were disseminated in a 96-well

plate containing RPMI medium containing 10% FCS at a

concentration of 500 cells/well followed by culturing in
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IL-6 and Sol uble IL-6 Receptor by Anti-IL-6 Receptor
Antibody Cells of cell line H2052 and cell 1ine H225

were 15 dissem nated in a 96-@6% pl ate at 200

cells/well in RPM nmedi um containing 10% FCS

followed by culturing in five series for 6 days in
thetphreseseeiet [br67( #@ysghinl xhangresehubl efl keGombinant

ConERA DA DR EO5E4o SR RTRE S, Ko oence o

PN¢iaambubodyncéﬁteat¢uhburOngl,thé oelﬂogro@VhlnabésIL 6.

ell lLine 052 and cel . re. nea ured
by ThESt celB1bEDR2AARR Lo ERG, TE20 RES 1 IERTHEE £ron the
mangraphesH2@€él tedioewthaitnpredsed hsgbompaeéd wift AL-6 grew

L b R08eHE8 oghe AUdLhLANG ALFR LS L B F8%8nce of

resul'te Sracs
ant retbmBineoépsolubhei Bddy cempbevel Y100nhpkimledwhhée their

‘ ¥ Do 3 .
L8Oy EhoRRE, 2nRpLran b RESS Y-8 TkhiPoaly i e same
t hemapher R&ndH20§rowehlisnbicbiueingehiabt sevete adt IL-6.

observedpkinbhe §3se @hnaddiRgnt B¢ §8BKth Promotion of Cell

concentr arrUnS—Uf——3O—hUnan—rgGr—gSrgnHT—as—a—CUnrrUr——————
i nst ead BingnHPOPR. andr fedht bingnHPBBJYyNdpeaaApby Addition of

I nhibition- efahadseuugmeOELVEGEeCEﬁ@QHCByOAntmdm@e@ Receptor
by IL-6 Sti Igflon by Anti-TL-©6 Receptor Anti body
35 A stuﬁQ—gEQ—Made of inhibition of the induction of
VEGF prodaansoaflﬁdmmemlby HRo62sthautalionih® H225 were
nall nant sqt hel
o PBaehipdted, I8 LOBB-{Rhs PARER 8F aRPI GahySURaas in REMI
themsanemcondtauomsgaiosEiﬁﬁpEel3owedhbyheuéxoephgomn five
n t a s.qf e y4 |

%Q?}%g %g@ malfg}g ﬁgsghgr gg t@gegrsﬁ Tité 2 98% and

15 S ualﬁeébrﬁ reAepPLpL- 6190r@@émibraaﬁtnbo§9e presence of

ConPAELELY PERERRHELEIORCIOnaCla RE SRLSMHT)P humanizec
hanBi- lnhnbnbgdy achfbaropulhdudhgontbe WEGF growth rates of

produgii enwagopeb QRgerued nanghﬁz§38@e9é #d9509e4N8y mrs
same concentrations of human 1gd (Sigma) as a

con?$®RY10 ThSt €84LloBTranEn- FEtGSréeép@éFeanhpwoa§ny times
Exasple d3owthnhhbiktheBd0hsSEOh3aPe@sSPhenYtREI BBsBYce of

addition of IL-6/sIL-6R. Those results are shown in Fig.

14. As a result, anti-IL-6 receptor antibody completely
inhibited the growth promoting action induced by addition
of IL-6/sIL-6R in cell line H2052 and cell line H226. On
the other hand, growth inhibitory effects were not
observed in the case of adding the same concentrations of
human IgGl (Sigma) as a control instead of anti-IL-6
receptor antibody.

Example 12 - Inhibition of Induction of VEGF

Production Induced by IL-6 Stimulation by Anti-IL-6

Receptor Antibody

A study was made of inhibition of the induction of
VEGF production induced by IL-6 stimulation in malignant
mesothelioma cell lines MSTO, H226, H2052 and H2452 by
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Anti-1L-6 Receptor Antibody A study was made to

det erm ne whet her STAT3 phosphoryl ation induced by
stimulation by IL-6 (10 ng/m ) 4 5 _and soluble IL-6
receptor (100 ng/m ) is inhibited by 5 g/m of

anti-1L-6 receptor antibody in cell |ine H2052 and

cel lanitiir@ LHA4 52 ctefpeto rpraodiite dyEGRdeThade sesel tonatieions as

sho in F| a result ant L 6. rece tor
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mal i gnant nesothelioma cells.. On the ot her _hand,

si ghPPNLESt 2LenFRg g 5thhé5pho§5h§r§P§Pl6n Giti-IL-6
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i_gma), |
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14 othkfrettanafl, AmHibVEGT yAricthiody oan iGuuwttl onofo £ VEGF

Mal | nt N%sothell f cell i 052

PR BB C R 550 T oS Y it Fa%s 66 eriny the

pl asamat cobdtetielras/ipinat @ fi MuB@nRENG LTEdiiymag ortsaianicogtrol

1096 ol | Dby -cwl turi eries for
g'g%éadn otfﬁ\é%%r ééiel‘nt:ge % elgQO Ff%l%%dﬁlM) and

reconbl n&xampdleu|3e - Iliﬁllrbactepmopf( $0@ Ti3g Pirlos phayry liag ion by

the presgnee _of % @i @f 25 ¥EGE antibody. After
cul tu e exani ned by 35
MT'S assag STHElYs #1868 &giecefOr deiteaméneh gt hegGSTAT 3

(Si grR)s hW@%l%%&%th%dhﬁ%dF%@t%thhﬁ%%&%% ®fy IL-6 (10 ng/ml)
anti - VEGF _ant i body. Those results are shownl

Flganf7S°A§Q&%%%%ﬂq r%%ﬁﬂtorVEé@ aﬁﬁlﬁﬁdylélénﬁéplted by 5

'nthVﬁlcgklaﬁEQWﬁ@ %HQ%E%%tQX Ehtl@b%&LlﬁRcell llne H2052
stimilation. On t basis of this resul rowt h

act POF Sﬁlr%mlulgn?aﬁP%@s&m& PEREVEE! |V§G|F’ndu e@sky rgsults are
I L hokh- BR stiigmuliad.i omsv\@s relseatkl,y agetermm-med clce photr

A i s SMSE R S orgagge, smin -

I L- STREGepumﬁUWQQ.mwodueéﬂsﬁl BRR sttt mud aa 1 oh0 ipl asdiidnant

pBSﬁglgog%g 154 %%riTl%' oQN%th%” %%%%Qg ha'nd s1%%[‘i%‘1%|ant

bt & hed aceor di
( Yaradakiit ikkn @tf a;Ihe pmsenﬂn@efyalaga@)i @cfl,ST&Z@ §28) not

observed in the case of adding the same concentration of

human IgGl (Sigma) as a control instead of anti-IL-6
receptor antibody.

Example 14 - Effect of Anti-VEGF Antibody on Growth

of Malignant Mesothelioma Cells

Cells of cell line H2052 and cell line H226 were
disseminated in a 96-well plate at 500 cells/plate in

RPMI medium containing 10% FCS, followed by culturing in
five series for 6-7 days in the presence of IL-6 (10
ng/ml) and recombinant soluble IL-6 receptor (100 ng/ml)
and in the presence of 1 pg/ml of anti-VEGF antibody.
After culturing, the amounts of growth were examined by
MTS assay. The same concentration of human IgGl (Sigma)

was used for the control instead of anti-VEGF antibody.
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Pl asm d pBSF2R. 236 was then digested with restrictase

Sphl to obtain IL-6 receptor cDNA which was then

inserted 15 into npl8 (Anershanhq A nmut ati on was

introduced into the |1L-6 receptor cDNA by PCR with

the In Vitro Mutagenesis System (Anershan) using a

synfThetkc relsiudgapr iamer sttesingnedFFigo a9 .t oAsnsenrtesalt, anti-

Sto@ 9dggt1 ég t%ﬂd'ho@ 1%%3B39rc% rd@%&aéé%%%%% by IL-

of t I'S procedu Of “was i ndert'e
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express he c enco solu receptor

CHOIbeEVsILrﬁRwa$1@@&@t&@nwwah pllasmrily @SVermlned to not be

(Ph n plasmd pSVL344. Sol uble IL-6
ﬁ%gg%F%P %%Nigggbered wth Hndlll-Sall was then

| nser t edReifetrengleaExiedpd ECEd R Prepatraitdong odhfiumepngoluble

t o obt ai R CHOR e pressi on plasm d pECEdhfr 344. :

10 g of £ fr344 were then used to

transfecﬁoéﬁpﬂecﬂé"@eKﬁCﬁPﬁQrDXlePrPQNFQQbbYGPQ& using a

1a§918r9@sy@@tb36AQ%Qt %%htayﬁé bﬁ%8@hc%aang IL-6

4218 4220) accordln t he .cal ci um pho

pr eEPFEPEPIOR ﬁéﬂﬁ@@ aGéﬁ Hlné t@ttQF meﬁﬁpd ef| Yamasaki, et

Bi obh1.(198MhsAki?74R- 2€54).., SheehtangfiesBed 2GHD 825-828) .

cel were t ul.tyred f 3 eks. in . L

ool L3 aueia Lisqutr cd for 3 dipested Mikhy restrictase

conB@hmimg boniligl U6 recep@rdicaNpz et iEGSwak0@hbhminserted
ni cj Ii g/ m to Cl.

Thelsg ec g 3ﬁ§&%§%&§UWBr§ gﬁksggeegéd %trOd%%ed into the

| i mILiRg reickptioon cPdPhby E@RownahntaesﬁngNet@HOM@éBDeneSlS

Clo@gstgﬁ'ﬁAﬁggs%%h! GlsQ R @a§xﬂgﬁgkﬁbe@leBBrlmer 6F31gned

met hotrexate at a concentration from 20 nMto
to S5 8Bt &PniRgRElR SolStoPe CPECB ABEEPLHE- plodudiergrtor cDNA.

CHCP%eb|re%hﬂQ 5@21h1§H9r%%bBuEbnea55%3pw@%d%%|%ﬁ%e@nserted
In I scove
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Ref QBRAGHRaEAATPLS 2btaRheRALahk ANpelr ALY, - HegRlvhk §1-6

receptor cDNA severed with HindIII-Sall was then inserted
into plasmid pECEdhfr containing dhfr cDNA to obtain CHO

cell expression plasmid pECEdhfr344.

10 pg of plasmid pECEdhfr344 were then used to
transfect dhfr-CHO cell line DXB-11 (Urlaub, G. et al.,
Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220)
according to the calcium phosphate precipitation method
(Chen, C. et al., Mol. Cell. Biol. (1987) 7, 2745-2751).
The transfected CHO cells were then cultured for 3 weeks
in nucleoside-free aMEM selective culture liquid
containing 1 mM glutamine, 10% dialyzed FCS, 100 U/ml of

penicillin and 100 pg/ml of streptomycin.
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Anti body 15 A BALB/c nopuse was imunized with 10 g of
reconbinant IL-6 (Hrano, T. et al., Imunol. Lett.
(1988) 17, 41) together with Ergund' s conplete
adjuvant, and this was continued once a week until

anti-IL-6 antibody was able to be detected in the
serum 2@hemagdecyiess OGRSy eedilsi sied of therl sealeanathivy 2

nod d I cehl liin = |
oSBT R s, B0, o
accerdingg té"hlﬁecrfr@ lwed 1 ¢lloge, vars amplidiiegl MATH

cul Fn‘ért%olt'r%géa‘%e( %%l eCtdoe e é@‘ﬁq%n I3 Gl to 200 nM to

I munol ogy, W H. Freeman an San 25 Franci sco,

3510btadm) hugags segiubdle élmﬁbrrue@@@ewrh@trodmcc@@c@dio cell

ant i e okl - 6 caef iady 1 MR 1506 Qb%db%ﬂt%§%%V1Wp§scove s
perfornmed in the manner described bel ow on the

hy bMedidfd etch R LResEeC §d MeRdiut AdRM | Cipcait igspdpining 5%
Nangigy,. aafited hleeRelrw grf%eg@uWQh&e3Qd@é¥Hﬂ@a®ke the
(Dynat ech Labqratorles exan a, VA was t
ovefFRNgROtEa taenyoth SPaY Ieo@LgéaFegﬁPFoﬁb&Qet%f QREFure

g/ rrbupecmmranal medlrr@algurw Wer ]lcE]iLI%A)( hngsogl ﬂwﬁglt soluble
car hona rogen carbonate e .6). . ,

thqu aﬁgdég r&gﬁe&opgﬁr?eaoﬁps %Fgéﬁ&% i e culture
tenpap&tmm&amur135 100 | of PBS containing 1% bovi ne

;gg?nagg %@e e&% Ab‘a A&Ee@ Wa%@i %r%Q§o%|%%e Mﬂleuman IL-6

were addéattivogiych wel | fol l owed by incubating

over ni gh The pl ate was d
125I-Iab%1%%lé Sof5iOs&nt aPL %&%zggd 6%§ 1838ﬁ mell
at 2@@©mbpmm@I5ImngHmhrhubloWedemyaﬁeasanmm@oﬂheL&tt

gad'Q@%%'Vﬁhy qfé:?% e@%&g %1&@05g%%g %%ﬂgié%e adjuvant,

count ér
| nsengmshis, walSule@rtt:L@nedmpcesz @feeanﬁy@r e IL-6

clopgesivels RS hibie taCear diRdctedt e kheb sRigi.ng
assa¥ St abl e WVH166. BSF2 was ultinmately obtai ned

fro BOEYEESn¥S T STRECARER. FEOR 10Cant iy pE@: mafss and fused
procieedmgye 19iad chyhr ldoaes P3ad LgEny pduktpsleNexiglycol

it EE0Gy “was PRIt as HotRGRE. ACAEsAA LS fogsmethod

hybofd@a& ekomé MdGANBSHAT MHOAUBSF2 igelids (Werlective Methods
in Cellular Immunology, W. H. Freeman and Co., San
Francisco, 351, 1980) to establish a hybridoma that
produced anti-human IL-6 antibody.

An IL-6 binding assay was performed in the manner
described below on the hybridoma that produced anti-human
IL-6 antibody. Namely, a flexible polyvinyl 96-well
microplate (Dynatech Laboratories, Alexandria, VA) was
coated overnight at 4°C with 100 pl of goat anti-mouse Ig
(10 pg/ml, Cooper Biomedical, Malvern, PA) in 0.1 M
carbonate-hydrogen carbonate buffer (pH 9.6). Next, the
plate was treated for 2 hours at room temperature with

100 pl of PBS containing 1% bovine serum albumin (BSA).
After washing the plate with PBS, 100 pl of
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15 divided anong the wells of a mcroplate at 1 x
109/200 I|/well followed by the addition of sanple
containing M166 antibody and gyl turing for 48

hours, and then additionally culturing for 6 hours
after adding 3H thym dine (New Engl and Nucl ear
Boshgbrlwbmaatuatﬁréosu@ékhm@bht Tee ec eldds dnvsoe ealodin well
pl aced _on %Iass fil paper and treateq Wi
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contr ol a result
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i - receptor a 0 18 pr.oduced .accqrdi

o BRESHOMRGA Bt Che abas Bnrng Redays. o taRleHMce. Bor2
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acti vated . Sepharose 4B har maci, i ne .Chem cal s,
Pi s@REtARRGY Nﬁa% @&ﬂ%ﬁ g éﬁﬂgcgé§r 55F€cgﬁdthGlK
pur kb thbet receptor 35 (Yanasaki, K. et aI , Sci ence
(1988) 2 1 625 8 cel | ne U266

was sol ubfritzed SN ﬁ1621n@7acn§ g% HEpHgEﬁldﬁgﬁhgrowth by
sul Manyle bhmabbd@ Mp$ramhbemu@ate@M@bun@héﬁréahspendent

OPhEEn R HI Al D0 VeSO ookl bobents ere
buf Héw)i degha@momean trlnex@@l\hlst lp EVR1 81i% remliaed @ thdurrd 1tOo/ 200
Sephir °%‘i14%o*i‘i%% %‘izb%%%“%'&d'ﬁé h%f %%ﬂl%ﬁ o%tamlng
&4V MG B Ba
parMHa%Byapmnbhd@damb-@udéwepmgrfbar4ﬁnm@mwzata@@ then
BAL Bl 1T 80 dlle boles. ety Hhaiddy Su-
ore ntloned’

artially purif

r ecébwrldé@tea. Hey fEnghandx Nugd egx66 B@éltloél fédlAI owéd Ooy
proﬂ%gt/kq%;uof kY %“ 498 1,2, ACERL %agﬁ%c dt B0 'a%%f ¥ilter

he binding activity of "hybri dona c ure
supeeparasnd tanspest vilkd @nowult opaltiis th@rIVLeSGGr (Labo Mash
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descri bed bel ow 07 U266 cells were | abel ed

wi t Bsgsisfgat frihenicea tepls
As a result, MH166 antibody volume-dependently

inhibited uptake of 3H-thymidine by MH60.BSF2 cells
induced by IL-6. Thus, MH166 antibody was clearly
demonstrated to neutralize IL-6 activity.

Reference Example 3 - Preparation of Anti-Human IL-6

Receptor Antibody

Anti-IL-6 receptor antibody MT18 produced according
to the method of Hirata, et al. (Hirata, Y. et al., J.
Immunol. (1989) 143, 2900-2906) was bound to activated

Sepharose 4B (Pharmacia Fine Chemicals, Piscataway, NJ)

according to attached protocol to purify IL-6 receptor
(Yamasaki, K. et al., Science (1988) 241, 825-828).

Human myeloma cell line U266 was solubilized with p-



nCi) and solubilized wth the aforenenti oned

digitonin buffer. The solubilized U266 cells were

then nmixed with Mr18 antibody heund to Sepharose 4B

beads having a volume of 0.04 m followed by washing

six times with digitonin 20 buffer, eluting the
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Ok sRen R L pathsifle dEoHiRCERTA Whikhe
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subt-ypeptbhe oblaf nkiindi-8g 3nki BigPosyeactbyisyroilowed by
ant1 bo d produced by hybridoma PM 1 on human |L-6

recEEPé‘P%@n 95 Pex@ééfipglat &8 BSCRGRANEN T & ﬁﬁ‘lnary

Ce'hekh@@sUZGQheH%HﬂﬁthC@@Qhﬂaﬁy blg- ﬁy%&&dbh%p&ﬁﬂdure
fromE. coli Hi r ano,

(1988PeFpata 4§f°§n&°PéGéW8dgﬁPWﬁk w22351§§1&33|n§ecept°r

Bolha@ Humbem1@ea@anbctNewlﬁqgtanthumbeabd Bestooriped below.
7351

WY ?%7 680s8tbacenr) Labated tF TR bstileniogine (2.5

(v/ mEis laylor |S<d>drm> iPNz®dC wllttlhtr ¢ hsupdorsrent iangd1 40gd tonin
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wer e T ayered in a 400 m cr of uge
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reCeptdr 0. E@f&ﬂemﬁedE@ambh&n4bufEh&papmtBom )ofand

At RS S, PR B A B0 5RO,

0.05 ml of hybridoma culture supernatant were mixed
with 0.01 ml of Protein G Sepharose (Pharmacia). After
washing, the Sepharose was incubated with 0.005 ml of 35—
methionine-labeled IL-6 receptor solution prepared as
described above. The immunoprecipitate was then analyzed
with SDS-PAGE and hybridoma culture supernatant that
reacts with IL-6 receptor was investigated. As a result,
reaction-positive hybridoma clone PM-1 (FERM BP-2998) was
established. Antibody produced from hybridoma PM-1 have

the IgGlk subtype.

The IL-6 binding inhibitory activity of antibody
produced by hybridoma PM-1 on human IL-6 receptor was
investigated using human myeloma cell line U266. Human
recombinant IL-6 was prepared from E. coli (Hirano, T. et
al., Immunol. Lett. (1988) 17, 41-45) and labeled with
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prepared according to the nmethod described in Saito,

T. et al., J. Imunol. (1991) 147, 168-173. CHO

cells produ0|ng nouse sol ubl e IH 6 receptor were
cultured in IMDMculture liquid contalnlng 10% FCS 20
foll owed by purification of nouse soluble IL-6
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50 pg of the resulting mouse soluble IL-6 receptor
were mixed with Freund's complete adjuvant and injected
into the abdomen of a Wistar rat. The rat was
additionally immunized with Freund's incomplete adjuvant
starting two weeks later. Rat spleen cells were then
harvested on day 45, and after fusing 2 x 10°® cells with 1
x 107 cells of mouse myeloma cell line P3Ul using 50%
PEG1500 (Boehringer-Mannheim) in accordance with ordinary
methods, the fused cells were screened for hybridoma with
HAT medium.

After adding hybridoma culture supernatant to a

plate coated with rabbit anti-rat IgG antibody (Cappel),
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cultured for 44 hours at 37C and 5% CO2 foll owed by
the addition of 1 G/well of 3Hthym dine. The
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MR16-1 antibody inhibited the uptake of ’H-thymidine by
MH60.BSF2 cells.
Thus, antibody produced by hybridoma MR16-1 (FERM
BP-5875) was clearly determined to inhibit binding of IL-

6 to IL-6 receptor.
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10. A nesothelioma therapeutic agent according to 30
claim7 wherein, the nonoclonal antibody to nouse
IL-6 receptor is MRL6-1 antibogy._11. A nmesotheliom
t herapeutic agent according to any of clains 4

t hrough 10 wherein, the antibody to IL-6 receptor is
chi meri cWaat i bodylabowedniged anti body or 35 human
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19 7. A mesothelioma therapeutic agent according to
claim 4 wherein, the antibody to IL-6 receptor is
monoclonal antibody to mouse IL-6 receptor.

8. A mesothelioma therapeutic agent according to
any of claims 4 through 7 wherein, the antibody to-IL-6
receptor is recombinant antibody.

9. A mesothelioma therapeutic agent according to
claim 6 wherein, the monoclonal antibody to human IL-6
receptor is PM-1 antibody.

10. A mesothelioma therapeutic agent according to
claim 7 wherein, the monoclonal antibody to mouse IL-6
receptor is MR16-1 antibody.

11. A mesothelioma therapeutic agent according to
any of claims 4 through 10 wherein, the antibody to IL-6
receptor is chimeric antibody, humanized antibody or
human antibody.

12. A mesothelioma therapeutic agent according to

claim 11 wherein, the humanized antibody to IL-6 receptor
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wher ei n, the nonocl onal antibody to nouse IL-6

receptor 30 is MRL6-1 anti body. 23. A growth

i nhi bitor according to any of —clsaims 16 through 22

mherglg, tﬂengﬂtibgdy :pblé-6 reﬁeptor is chineric

A oIS G- doGaaR o I &l m 23 35 wher el n

tp &i“;ﬁ??{%ﬁ;’ pARfARRdY itnd ibithr egearet infsduraiicted cells
that contains an interleukin-6 (IL-6) antagonist as its
active ingredient.

14. A growth inhibitor according to claim 13
wherein, the mesothelioma is pleural mesothelioma.

15. A growth inhibitor according to claim 14
wherein, the pleural mesothelioma is malignant pleural
mesothelioma.

16. A growth inhibitor according to any of claims
13 through 15 wherein, the IL-6 antagonist is antibody to
IL-6 receptor.

17. A growth inhibitor according to claim 16
wherein, the antibody to IL-6 receptor is monoclonal
antibody to IL-6 receptor.

18. A growth inhibitor according to claim 16
wherein, the antibody to IL-6 receptor is monoclonal
antibody to human IL-6 receptor.

19. A growth inhibitor according to claim 16
wherein, the antibody to IL-6 receptor is monoclonal
antibody to mouse IL-6 receptor.

20. A growth inhibitor according to any of claims
16 through 19 wherein, the antibody to IL-6 receptor is
recombinant antibody. ,

21. A growth inhibitor according to claim 18
wherein, the monoclonal antibody to human IL-6 receptor
is PM-1 antibody.

22. A growth inhibitor according to claim 19
wherein, the monoclonal antibody to mouse IL-6 receptor
is MR16-1 antibody.

23. A growth inhibitor according to any of claims
16 through 22 wherein, the antibody to IL-6 receptor is
chimeric antibody, humanized antibody or human antibody.

24. A growth inhibitor according to claim 23
wherein, the humanized antibody to IL-6 receptor is

humanized PM-1 antibody.



