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- 1 - DESCRI PTI ON MESOTHELI OVA THERAPEUTI C AGENT 5
TECHNI CAL FI ELD The present invention relates to a
novel nesothelionma therapeutic agent and

nmesot hel i oma cell inhibitor.- 10-BACKGROUND ART
Mesothelioma is a tunor that occurs in the
nmesot hel i um that covers the surface of the pleura,
peritoneum and peri cardi uREERBEPEéSPecti vel y envel op
the organs of the chest cavity such as the |ungs and
heart, 15 and abdom nal organs such as the digestive
tract and |iverMEJQTHE el el HERARBYT <o AIERVIY al
nesot hel i oma, chest pain is caused by invasion of

the intercostals nerves on the side of the chest
wal | pleura, and respi FEEBNYCARAFEELBUl atory

di sor defge BYe OGEUT 3 ke Qor? Ord LHEE s SO M aneh,

accurmul ation of pleural fluid in the pleura on the

oreRP Eh el e ke L 2RI Mala g Nt an degsofe L ioma cell

Expetiperng 2l Medicine, (March Suppl enent),

"Respiratory Diseases", pp. 469-472, 1999). There is

eventually proliferation into the adjacent

nmedi asti nal organs, 25 EHgKESSINT ARr direct i nvasi on

of the heart o develo ment into the abdom n

cavi ty YRS Mkl gRe the (ﬁ%cfﬁ gt StCTHet elrha e

dew&mmumutﬂsawe:dxh@rs:m swafdty @S the gslitraf

addi t.i onal atic. or rc t.or ne

(iT toréeour? n’?@epefflscar Y uutshfala pl%eusr a CEt?r}L1=:\'s\;s,gjtS e?rlné%Op the
| sorgaemnrcbfedtluea oozl ¢awi§;30(ﬁhqiermn@warﬂnuﬂ$ yand higeart,
r S %—&%' SR | Yrd Ot th8q

§,ab@ ffa%lef?e uent lggéirved(?%ﬁﬁggﬁﬁi %é?%

SI laveals wi hth¢1eca$¢lc¢ﬁéiﬂcféf¢?rﬁ Mﬁ%’@lng“qfdmwlylomar

Mg dd 4 had éeﬂﬁ@d‘%%r SinddAkAYiof IHE Nt &fcostals

G#%CJ@%dExennmna %ﬁcwmaum

S ERmY , th??e%‘pﬁ? Rorihdi %%%%fegﬂallpwl%@am%d

19099p 1 Aeedr @i s t@lfcﬁﬁﬂﬁoﬂ‘ﬁﬂﬁ[é@rdé&é hleayd decwnddZe to

Egiﬁgﬁ%e{’ L he t'lgl'rx]CI dc?na?cecw\?nflu tsiocgrpeol eural fluid in the

pleura on the organ side (Takagi, Journal of Clinical and

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
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rapidly increasing trend, and based on

epi dem ol ogical statistics fromthe U K in 1995,

t he nunber of deaths from nmesotheliom is predicted
to continue to increase 5 over the next 25 years, and
in the worst possible scenafrid,-has been indicated
as having a risk to the extent of accounting for 1%
of all deaths anmpng nen horn i he _1940s ( Nakano
RESHIGRR i die VICIopRCaNGE @esﬁﬁhe 189925 d%ﬂ%)s TRFing @
NursRyiQUSy OLﬁdzﬁa@ungclmdl cald dasedf onhepdldemicdlogical

O SRR S35, A A oM s

usedn dddihe Idromd AU drikeriapeudt It(b eparinsieono increase
nesothellona av. encount ered di |cult|es when

cOSH ithf MRSy P Ba Nt P REK &IfS S TP e
R%%@déﬁﬂdﬂ1hééﬂbeéﬁ31d&ica&edpas %h@ln@25,rﬁ399ﬁ£>kme
i nternati TNM. cl as r I nant

RSHER 1R QIR 7 OFog8 5 PG FRLOhANRen born
I\/Eispt'dlﬁi 10D § niNerkesto GRelsgpl(rlal\ih@)'l (Nakand,8, No. 9, pp.
R ir .9, 916- 925, 1999 20
I%ﬁ%ﬂﬁﬁ :#9%%Ilgnant nesothgflona has a caus;tlve
rel ati (leder@uﬂ tdlfe‘Squur e:lta@saibeﬁtosmsam tthies dldnical
al e trAl & | e t; Ta
Tsireato b R AR B B R PRI ke i, since
Stigbysd @mémds f@emasaxlcfwnlg dbgs@d'seass. 4eEe408ed
1999¢e AS DU ttrf@_la gt ikeer Jorhal edh ifdsdtH8 ioma have

respiratory tract reach es a location directly

b@rﬁ’@&tﬂﬂ%dpldéifrfd%érlésa v COMBREANFaltNE d&Adidps of
dlt@:éa&nf‘éﬂtoplrl;ﬁékatrﬂdt&és@irfagﬁo@t vloqastlsalbw 2) pp. 916-
years 1S unor spreads i er._.over

t He 2 nt%ag\r:é Jsur fic & "o R 19 QN?/JTEL%& af‘dl?rrhaq r
Ofma@liignaeal gﬂ@ﬁﬁ%ﬂp@@s&ﬂM@ﬂloMbdumlﬂ@96NhWChhe

Sgg&e r na%&ggg&s zflsef ot%t D' %%%%g:l%ls’tn %%touég I ﬁl/[n ) o&’nf kano,

| Resgliasdiifined Vas ariBaskN@st @s rel- a@é@-@l2§ea§é99ﬁot
al | \&?ﬁ Hnﬂﬁ?ohg l5i %%t'ﬁe%%%%%qlgﬁ ashest0%Kausative

and cunente xposure is only observed In
aelathanshdp aliith saposwrs (Padgbesrs@enaangt this has also

ClyelirC e taReld q?ﬂ%ﬁlmawb@k%b&ﬁnkNﬁ%CWTada, Journal of

S%Pekgﬂgﬂrgnél%iﬂggfﬁeﬁ'alDM%%g%?ne %%ra% Supplement),
"Respiratory Diseases", pp. 406-408, 1999). Asbestos
that has been inhaled into the respiratory tract reaches
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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406- 408, 1999). Malignant pleural nesothelioma is
resistant to treatnent, is associated with an

extrenely poor prognosis, and requires that

count er neasures be taken 5 i metdiately (Nakano,
Respiration, Vol. 18, No. 9, pp. 916-925, 1999). For
exappl-aogal Fhoygh the folic acid antagonist,

met hot rexat e ? has a satisfactory efficacy rate
of 37@6Wﬁlﬂﬁﬂgéidéééu§@ﬁgW@Spﬁéaﬂh@ﬁ? g resdsiteati &0
Wi R el RUEaY] N4 o b WSS Jhas RIEhPEA! Lherated ylQdue to

t he techni cal difficulty associated with appllcatlon

t o PFOSBORAR) oSt HEHUdEESe$hat AVNERTBRASUTesr € taken

a”@%ﬁ%d@%t@h9urﬁbkéh%'dR@ K§8910H0U06§| Q% §o.nigakp
and Experlnenta Medi ¢i ne ( March

" RE4 S Pador § 2P eas ESL, eFBIPSR0- 5¥3g02903$h6|ﬁ011c acid

addnkia@Bnil®, ahkhaugheR@ur quekONALY gxgb&u%&a@&@ry
pl eur ectony are perfaorned_for di ffuse pl eur al

ne§§€H€PF5nﬁach8Fe37§ Inndpedssdostscdpailsi e tgnt in
r elapsanbehibawyaght nealcyeih, 1aaduéaeha@shn&u@gbqamerated

| ocal rel t is__high at 35-43%
(TEREGS BT RPNG Ol ALCah CHRAY 23S ERFAA R b

_Nbdp@uﬁeatmbhchoSmapbeMenhbma Ebspicaheey rBiteeddes’ of a

pp,.469-472 ) uner, o sqt h cel
PP agte 4 8und, 3P RS IEE dstHor NaRa s Porned” S
kn6WnnnoaéxpnésEXPErﬁmemmaalMed;cand (MamnmeSUPplement),

tra n25 S e ma I
LSRSAREE Y bR YRS (pER gl DS ayRpRel) | 18 poaition

beéﬁth@y@htééepéO@él@@pééweGXFhss@nuﬁﬂdpp#@pr@§tomy are
CaB%%EoQ%EB QBQWBBffﬁ%banQLrﬁy”ﬁé@ﬂEh@@dom&ha&%%%é As

per.i pheral bl ood ¥ng& gte tissue

(Bﬂ@PéﬁéP&? BHRERR - 18andey Fﬁnﬁﬁ%?PSFnﬁﬁ&&PWéPg kgeatment,
244n30tR80po3898)hirglicaaddotadnresgepsd kbt lieveastikular is

pa i,ents t ant, pleural 0 Q are
WP B 2RGHaR (SaRaR hBHFRBhar) GAGROAA oA ent s
coﬁwpe¢amedtamﬁMhdpbeuealMettbsSopplamdnanh"Be§pecﬁtory

toDlggggggocy%83|§69mﬁb§h ggne of the clinica

synptons of "3 nant p euraf nmesot hel i oma, there
i's knomﬁum@r@éSahuméﬁamﬁaﬁwéeé@@mél@@ﬂénlb@ﬁﬁeéﬁd several

sepdisklmésbereh sorpdcephal ehes QPanﬁoQNa%%n@xpress IL-6

British Journal of Cancer 77(6
in vitro, and in mice transp anted with mouse
mesothelioma 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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4 907-912, 1998). Mreover, the tunor cells of

pl eural nesothelioma patients express high | evels of
IL-6, and IL-6 levels in the serum have been
reported to increase prior to 4death (H gashihara,
Cancer, Cctober 15, 1992, 5 Vol . 70, No. 8, pp.

2105-2 ). It of ad n| tering rat

210572100) - 89 [ CRLLAOL 0T SLEELNG AL or previal

mﬁmbsABB%labnbh@atuahasoéxpweee alwheﬁevels of IL-6, and
mann,_.et al hat effects

ef.el dt - orted t wer e
obIEr el VA ontrerasPy G FEREd LE6oRhE Cotder Tt ease
anérpbmgmes@eamhoﬂHabemhdahraynphonsr, October 15, 1992,
eI Id Chmgn | munot her. 40:
Y 8 18@5?% Fgﬁbvgﬁﬁg éggyglng to a report by
Blelefehdta aetsivltLof adinibadyeddeyg hat have -aodiseedl.-6

gr effect op ABZ Ln.viitr t r

gﬁ%ggl peggﬁg s obsongd ﬁlante nD?;gﬁ?%ﬁ% & The

appeaeanéeswote alweekneauedeﬁpﬂdta@bmahb76eanaﬂbod¢ported

a”@h&PoéngEEs Lk ?%t%ﬁs@kbﬁds@hgtaegh999¥5aﬁﬂg WM8hished
ses of ~consi'derable si ze were observed even in

t héher eased andepreBiresetendpfOhkanacataay@ptpmsunol .

I mreRet Bek1 d$Qongdhin20c2R0e r 198N noNaMRl¥ungE VLN 40: 241-

i nhi bition_of nesothélioma by anti-IL-6 antibody has
not>Beeh%RAdwn BEWBVEH vAEFOTERBI ER @i VBPOTAKRYI

Jogneabf@ldg i Bheal-rand Expepbapntidks Nedi ahke tMarghct

e "Res I rat Di sea . P 25 4 9-472,
NEE ghlﬁégﬁ Va?FgﬁXtVBP A§§§ eétrB ere were no
9161925ren&999oEadavedomnnaheotoﬁtmnrcah apﬁearances of

rLnmen di.cine C n
—BE5E RS Rbel B bagne  DRL R e EBRsaT Mo b hoRgIARS
JourﬁatedeCthnseau andlEmpgrlaeﬁtaumomhmaesae eKar ch

S R -
238§h%?§F£%bﬁg g%gbr@E?E%g%%%?@é&seveﬁplnnﬁ%%o?%éated mice

40{Bigbepgidpsphmangs FpRaSHI FaRANotané@runeEheper 40: 241~
15253992990¥0l . ﬁgmeh@; growth inhibition of mesothelioma by

anti-IL-6 antibody has not been known both in vitro and
in vivo.

Takagi, Journal of Clinical and Experimental
Medicine (March Supplement), "Respiratory Diseases", pp.
469-472, 1999

Nakano, Respiration, Vol. 18, No. 9, pp. 916-925,
1999

Tada, Journal of Clinical and Experimental Medicine
(March Supplement), "Respiratory Diseases”, pp. 406-408,
1999

Nakano, Journal of Clinical and Experimental
Medicine (March Supplement), "Respiratory Diseases", pp.
570-573, 2003

Bielefeldt-Ohmann, Cancer Immunol. Immunother. 40:
241-250, 1995

Higashihara, Cancer, October 15, 1992, Vol. 70, No.
8, pp. 2105-2108
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8, pp. 2105-2108 5 - DI SCLOSURE OF THE | NVENTION I L-6-

ant agoni sts were not known to act directly on

nesot hel i oma and denonstrate growth inhibitory

effects. 5 An object of the present invention is to

provi de a novel nesothelioma therapeutic agent

(mesothelioma cell growh inhibitor) that contains

an | L-6 antagonist as its active ingredient. As a

result of conductimmsgn@sﬂgﬂ\afsmugﬁfmygumld@ devel op

a novel ot hel i oma t herapeutic ent that hlm

The.or ohERCof ERIOREE PotaTeanpt, Fian hoefesr digetly on

thmepoéﬁemtomavanaiGEmobbakaed yhewnavehhfibhdbng thfdktcts.
ar mﬁhtoffnﬁ ot hel | s, can be |nh|b|teg bg 1

| LPBYRGoPE  Ere: PEBEPAD SNGRAF IoRansntBoPaRvide % nove

remasongelsoma theGaptheiebygkaadiingsbeheatphet ceblogrowth

the es oy nt|o Thus present i.nyentio

pro@ﬁé%%g é ?ﬁeFPB ln?hépaggu i ¢ agﬂPlF% af'® '20s active

comb@radiantinterl eukin-6 (IL-6) antagonist as its

active Agggegggait ggeéggggg%%&ﬁﬂefkgﬁsgggsSghdles to

i nvention also . tor aqgal
ne@@YﬁbDPoﬁan@EEﬂsmeﬁathemeaBnSheaﬁpEnteclegknh Bhat

('Lnﬁib?@gagﬁg'ﬁgggﬁﬁ'Bf ﬁggb¥ﬁe%i8ﬂ5egéfpg Egg inventor

af orenent i oned eltoma IS or exa
pl &fir %menﬁg%ﬁﬁet|eﬁﬁenah@nnebéasp@@|th@anpyel finding that

rm&mgn@ﬁ&wtplsﬁrﬁbsaeaeihshaoaellghEBHSsepLﬁHEBkted by
nesot elioma is . included, in malignant pleural

+Fona. O?héHB?BFBHEhPGOﬁéanﬁi Branfagsniek relating
fotoexnﬂpletheﬁ@bgnleb@ﬂugt@oltoﬁppétaanaaflbnéypf@sent
ILI§ [ ge&to and 30 preferably a nonocl ona
ant’ %ody IL-6 receptor. The aforenentioned
anti bodihte, | thé peeephbrinsepaioncptavigespaehesabhylioma

d
S el LR DUBISAL B SEERL PRy Bk P-e)
| a6 3gRebsbraguths asciRI6- ingnedbedy: The 35

af or enen i on@de O] bedy %Pe&én@ 18GEREPENI 81s0 provides a

préﬁéwéﬁ”f%hlbiggg aégfgstagégothelloma cells that contains
an interleukin-6 (IL-6) antagonist as its active
ingredient.

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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The aforenentioned anti body to IL-6 receptor nay be 6
a chineric antibody, humani zed anti body or human

anti body. In the present invention, a particularly
preferabl e anti body is humani zeg PMi anti body. The
present invention can also be in the forns 5

i ndi cated below. (1) The use of an interleukin-6

(1 B- Ghimerdgonringtibogly ,phodeed zedregdiipedyopg human

thﬁ%%ﬁ%% a%?ﬁ%he(é%égg%ty%ﬁnﬂﬁﬁﬂkgfn% R el vakeve

i n which mesot h oma 1s pleural mesotheli ona.

10p4c3)fem@l@s@rm@@nddfi Ag mn(azylzawow%@n@rboplye

pleural o L torl%v'e%twd RNt IEWRlin the forms
nesothello he use according to any of (1)

thn@dgnaG@ﬁ 20 whereln the IL-6 antagonist is an
a”REmiod»rhteO lmeh LSCaRkYr1 ki itP)e Tie 3€ REGQoMinG to

) above erein the antibody to IL-6 recéeptor
i sPaogiiesc lfoEls ot lieoap thanars utisc s9est.- (6) The

usgojccaid ngd %&&dq%vecdmﬁr eighdile idNkireAY t Heo
IL-6 receptor is a nonocl onal antlgﬁay to human I L-6

od
20Mese&Hedrioney ) sTiRd eydé la dEsadi %4) above
wheregi n tihae |ab:@d>)td1tr@; |tlc &Z)e%&ﬂiv@ wher@in the pleural

nDnocIonaI .anti bod Q nDu recept 8). The

IoBeE eRbE g o iy 1GETRE SR (PSS

wherei n Thize vard Iahﬁid))tdl@gi ltoG arpe eyt o(rl i $haough (3) above
rec nblnant d e s | [ +6)_

L BOBEREY ahe T ® S At D e ks
recepE@mqrs PM1 antibody. 30 (10) The use accordi ng
tolj(ié) ] %s\@q%rc%oridtl %th"g)n@ql ARfHAdY, tt‘?le antibody

receptor is antlbody (11) The use

acter dllmji tr@%wioé’f iR CRnQEGPIEL0 )R EBOREY e ldiTP
the antikgdy to IL-6 receptor is a chinmeric 35

antlbo . humani zed anti bod or man anti b
| LL&) he use according tgl l'éove wherQQHYt%e antibody

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 MR1lo6-1
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



10

15

20

25

30

35

receptor. (12) The use according to (11) above
wherein the 7 humani zed anti body to IL-6 receptor is
humani zed PM1 anti body. (13) The use of an
interleukin-6 (IL-6) antagonist7to produce a growh
|nh|b|tor agai nst nmesothelioma cells. 5 (14) The use

d b

o1 B ko hbibeRy. B1aPThatoeb Riarar AT e ey

abam@1hbéye|n t he pleural mesot hel i oma i s mal i gnant
I I I

01 428 5 SO o aGiB NS, 265, Bhpbgettte co
anpagdnbstaIQI@wtanunhm@ytpm lalga@ nstegepsoshe L oTp Tied 1s .
2538700 18! SO BR0KS IS Eabcle AR ke
remepb&hell@m@lap Pheuwsd aesotdieddgome.(16) above

3&%‘ T%Qeu%%§%%§g¥d1%% k% Qlﬁgc%ﬁkﬁ% Mﬁe?elF the pleural

oclonal” antib rece 19) T e
useeaotdedilogat ¢ 5( m@)llab@\mé Wﬂ@m@arl mﬁ:éoahﬁllb@ﬂly?l

| L-§¢f e%%gt% g c%oqgﬁﬁgeQ%a%n§nkﬁbqq% tQh%BH%ﬁ |h5§ above

20 recep or. according to any of
thwbﬁgﬁfl@lg)heaﬂévé apftagend Stthé Sarfty 5&dy-PPaYI 061 -6
reggg@g&oks a reconbi nant antlbody (21) The use
accordin above wherein th

25 nogl on
ant #Bédﬁfeouﬁmﬁcwdeneeéept 3)i & elwggﬁteﬂso&g*e antibody
(22p The susecagrerdiBgat mohb)l oaaQvanthiebeiyn tohdL~6
nDnocIonaI anti body to nouse IL-6 receptor is MR16-1
antPHE8YCT30 (23) The use according to any of (16)
t hr(@8gh T22nsabaveordiegeito t(ié)anrtidyedyhegelib- 6he antibody

r e%‘épt 9L gl ?ce%bgag “ Ca %‘o%‘i%’alh %'E?er{}f%%%h%t Woed% 11-6

uman anti £- receptor e use
acteceigrt-o (23) above mhereln t he

(19) The use according to (16) above wherein the antibody
to IL-6 receptor is 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 MR16-1
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
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35 humani zed anti body to IL-6 receptor is humani zed
PM1 antibody. The present invention can al so adopt
the forms 8 - indicated below (1) A treatnent nethod
for nmesothelionma conprising: -a8ntnistering an
interleukin-6 (1L-6) antagonist to a subject

re 3l fy gat ment. 5 (2) The nethod according
%%H J%o Cp% erel n the nesothelioma is pleural

mas(dt helA dmaat(n&)ntTmeeummdbbramochhegﬂoma( DomghovaE ng
wh n i I I
ol ch S e T RN (SR ey s o @
anys it g qutnug]mg( :i)haatbdmeealt@namer ein the IL-6

t { t { t
ant agoisle AU L) LR e () Tie
tomel_soetheéaamaons o leumnoaemdlhednitomzody to I L- 6

t T

| ocef Oimnel e BB BNt 250000l 1B A (AR ne
o PdE wsredl H@rﬂqtlbl@dyqnta ermiugma@tr @d@pltr@rl n(els)otmaelloma

metgd aGrOrAtRGd & dDr Al t?fq‘/%o\"‘%%&ze'orf thg t"}‘ﬁtd above

to IL-6 receptor 1 s a nonocl onal antibod
moddE 1836 thecdprér 2NtEIoMHe thdtshed aadd %@Hdﬁfg tp I&mﬁ
of r(eqn)epttiyrough (7) above wherein the antibody to
% rec IS a reconbi nant anti body. %9) The
(hdd F@lH@dt8%ﬂﬂréﬁ%%éxMHéﬁePP°Wﬁew ggein the
noramﬂlcmaiy ant iThedy readptmmn ilsL a6 moeeenibak 1i ankWMbbdy to IL-
ant| bodﬁy &10) The nethod according to (7) above
mher eﬁﬁ nonocl onal anti body to nouse IL-6
r edépt orThies mgRbOd1 a camtridiody .to30 4( 1 poTee winetrdededh the

aC%%Eq%%% d%oaﬁl %fég e %Q;oqgh (%%%ocagﬂgg Q%%ﬁ@o@y to

the antib tor is a ch
anthipEdy | Ilh@rrﬁﬁpﬁéiﬁoa”ntl body or hurmn antl body to

I'L-§) reaeRPhRthod according to (4) above wherein the
antibody to IL-6 receptor is a monoclonal antibody to
mouse IL-6 receptor.

(8) 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 MR16-1
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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(12) The nethod according to (11) above wherein the
35 humani zed anti body to IL-6 receptor is humani zed
PM1 antibody. (13) A method for inhibiting the
growth of mesothelioma 9 cel Fs2conprising:

adm nistering an interleukin-6 (IL-6) antagonist to

a | Bt dngsh 44 1. t s nd bt (:14). | ; dirr,-
acg%%iﬁﬁgcc‘{o (1%l)ﬂ%bo%}gﬁli¢1 eitJLlczllwri(fh%(é1 lr]?itseortj}r%l{%{rr{ap i(s.IL ®)

pl U e QRS He | b B L 5ye s iest Haee taclawtidhirfg aro
(1491 apbomes Whanedd 4G Pl MBSOLRIJOME, Iikhich the

mal 1 gnant pl eural nmesothelioma. (16) The net hod

ac CBTIR e Hommyl vipXasgat Hreagihalisma above wher ein
the(1dy- Gt $tad So Al Atd Pody gt Qv wHEER Fhe

10 (17) The nethod according to (16) above wherein

t hlethid hrpead 9 1ieng eeeptarianand wdfadiadndlesothelioma.

ant { 1Ay rdthdy rEEeM PIng (EB)anthe fTELNd @6RIH NA 5)

to (16) above wherein the antibody to |IL-6 receptor

is 3 SHFAIN drftS bdeyP ta t e et 3 1206 angddachr to IL-6
(1Yecki ot hod according to (16) above wherein the

antj hady to IL-6 receptor. is a mnqcl onal anti bod 0
e B e L SRR e R e

of Fritf)bddy augh I(-1®)recXptahovies whetoiot lidha lardritiaddy to IL-
toE#H;6 receptor is a reconbinant antibody. (21) The

met ho

(g%%ording to (18) above wherein the
nmondd)orfdle anettinvatlya dap drlimen td - (@ 6)eadptver whe il the
antj _d .accor dj tQ (1
mhé?g?%%¥ﬁi%cﬁ§ﬁ%c gﬁgﬁﬁgﬁgfg%ﬁ% %%n%%&g%aﬁL%@€¥%3H§ to
r edeady Iils QRESePtant i body. (23) The net hod

accargi NGhe ehethbPfadBa ity agn 1632 hpRROVE MREHLIthe
the antibody to IL-6 receptor, is a chimeri¢c 30,

ant dYh ey LHRASHIREy i6r ehieRRe Cartiddody tigody to
| Lefoudeeqapteoredept)orthe nmet hod according to (23)

ab%&%) %?%%gﬂg% 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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humani zed anti body to IL-6 receptor is humani zed PM 1
ant i body. 35 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1

is a graph that shows the results of Exanple 10 1 by

i ndi cating the productivities_ofgll-6 by various
mal i gnant nesothelioma cell lines. Fig. 2 is a graph
that shows the results of Exanple 2 by indicating

t hel pbbdh@@l@ﬁtftég thackrotecebt)t bEs | of 6IL56 rleyeprpious

j a lioma cell I|ines.
Furtﬁ Ha%k&%%ghl gbr%' QL) respibel |

, , I cates the anpunt of nRNA of
GAPDH (ng@er al dehgderadprphbkphatlkodehyle olg@mbiee) eEelixample

as @nbyniﬁafé%tmgt q% p%&%c&%erﬁegf fﬁe D Nate SOOMS of 11-6

the results o ern production
of Yasemter éﬁaofiﬁél PHl vgF bowh mF bkgmany VEG)thglioma cell

mal | gRast np§9£énskﬂneg§ g@Aﬂ»Dﬂl 'mwpég t@@d ﬁ'ﬁéﬁ@ b mrNA

i nduced 4 1s

ChoOE ENEDH cLatyac e | Exiarmbs o-Bha Yo & e Wi g Gpase) used

expesi aenint OrExanpbgt3oas 15 conducted for
mal i gnant, nesothelioma cell |line H28 by indicatin

that thisi%el? +Fn@ %F%ﬂbc@?%a@&ﬂ%rth%n%%?mff a‘Pfq Example
gr owt hwH @ed D ﬂ\/&(ﬁom@&mﬁ st dd UMtk r | SHUSER O DY growth

Lits 6R v%?% By e Fi PARN Al SIS "E I P ASS n2052
phosrmdig/éli‘azlm mﬁdﬁﬁ’éd’fﬂo;dm-tm arsd iTnHGRJ on by IL-6
bei ng prg eII I|n whi ch
productloﬁ? VE%Fg nducé&z qWPZ%he results of Example
phd&phbnﬂtaﬂ$om @#mimaﬂibxpﬂrIMEmﬂ|UnnaxampﬂdnBIW@&S
is [
céHHuJHéHK¥5@ ﬁgl%éiéné ﬂg% Lﬁﬁﬁ?%?ﬁ%ﬂ}(%lqg H28 by

production of 'S not

s Jap‘blr%rt%a‘fh%%o‘v@% rﬁe#leslmrt% Rﬁocaémﬁpl\eascmlar

V\h&!r&lcftﬁéli?a@t @&Irtﬁ Of £4U € SRIETF 0T 130t A& ii0ring
stimul ation q¥ ﬁpd | L-6R belng i nduced in cel

| i g4 t&tucti on of VEGF is induced
by | L-6,Fi3f). SOC&S angm I HCHAC theml 5y t&?@&eﬁéﬂd:sl nbf Example

Ce uclegﬁnegvl_zllzrf J6n cor\{@rlé:shc g:rod %tslp rzaryla\{ ion Iosf rEQIIATB due to
stimulation by IL-6 being promoted in cell line H2025, in
which production of VEGF is induced by IL-6,
phosphorylation of STAT3 due to stimulation 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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Fig. 7 is a drawing show ng the structure of a
pronoter of plasm ds pA.3- VEGF and pG.3- VEGFnut al ong
with its vicinity used in Exanple 7. 35 Fig. 8 is a
graph that shows the results-ofl Exanple 7, wherein
in a systemin which VEGF pronnter IS coupled to

| uci ferase reporter gene, int of alt [].ng

- BISTRT STATROEPAAF hES oF A Bh iR { R ‘?ﬁ‘g*?\%@m%f%n’otawf" ation

aq&fV@$%OVEG8fpEBﬁoVEﬁFbprDDDﬁedoby mdi6odoes not

occur g IS a schematic showi

nmechani 84¥ - o FﬁdﬁcFFBﬁmﬁFlVEgﬁa%?B ?%?wfﬁgoéﬂgtm%%hanlsm

Ofof/EEﬁaaueagohoOf5vgt;prrpk@maarbyptbdﬁctnonebf VEGE) due to

H2052 as predicted_from sul t

th?%h@ﬁl?glﬁpgbyléL 3 énnggh Fhae é%@é& gB%%éb??%d from

of ¢ Exappka1t8, o\ﬁhg&ampléBGSQtﬁmhghg7cel | 1ine H2052

i ncreases |L- concentr n ende

presencElaf ﬂg 6B al@r?PS kgit 8wargﬁ {%QFEQE of Example

t he, fﬁﬁékéinOEhExgﬁbheh of mbéleﬂmnprBﬂﬁﬁ?omngfe@hés IL-6
romﬁh 0 li,ne I S

P BreBh oy eRadepepacas Y ig thE RPELheBiboTL eR.

resul t sraf . Exankea a;@aphhehetnshheSgtbm negplEsl pf Example

; 1 line H2052 b

ﬁbeg%sgglonpg%%%%&ent?f %ﬁe rowth of cel ine %

epen y in @resence of IL-6R
anﬂLPEaEnNRALdéRDn§tnabébltﬁﬁlth Ri-ef fects on that

growt h. 5 912131s rabapRnkhatnshewsnthe ceasukt sfokxample
Experi men I ndi cating that t

NELE M@EQeﬂ@c¢§§s§§OWEh6°éoﬁ€éﬁtFéﬁgoﬁgégpéﬁﬁgﬁ?ﬁﬁs IL-6

'ncBh%e%QrBEQ%%n@%p%Bdbht@B ElghelérbSeacgramhILhéR, and

shows the results of re| I Hﬁ& gﬁowth.
|nes

o1 Shot| BRPor SRTGHATE RCBLRAT 5 SoC
and H226 1k, UB-ﬁsaadg&@bhbhhathﬁowseaépt@ﬁsméts of

i bited b P o¥d ine
o AEReE R Endu ot R TGRS ST s & I8 herarn. 17

|nHQ@6|ancabavEGFI@r&da@mm@@t@?tPQn6de@@Pﬁ@P§9Woﬁnlﬁhe

S elioma cell |ines NBTO H226,
ggggghggigﬂggﬁigﬁ?nhlblted by hunanl % £ Example
anti bodFia30 1% ¢.5 B6 9rePR Ghash shivys the ePHé s © P
regyl t §efr AP Ath promotion of malignant mesothelioma

cell lines H2052 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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13, wherein phosphorylation of STAT3 induced by IL-
6/soluble IL-6R stinmulation in the cell |ines H2052
and H2452 is inhibited by humani zed PM 1 anti body.
Fig. 17 is a graph that shows the results of Exanple
35 14, wherein pronotion of the growth of the cel
lines H2052 and H226 by | L-6 and sol uble IL-6R

stimulation is not inhibited by anti-VEG- anti bod
12 BEST MOBESFCRORRRFOR NGRARRIINEHEOYRVENT| BV ENTI

2 oyt okipeca 80aTEFESEEML 9185 E%f@fke%s@bny§a@|@gll

f act or I nterferon )
inSthﬁhlytdngcﬁaeteﬂ 20 BSF@)féeremtenfen@nf&&torIL 6 was

d t t f B |

iR pllen oL Bl e sy
mhinholﬁeﬁa$n detevatbed 60 Belgmpﬂ®¢y¢umc¢ebhal (Hirano, T.
cyt e n t t
oot en i P08 T1Og8} 008, e 5?ﬂcu%§€%%?%hléﬁlggsya3
54denefﬁlneukt6 hasaamsbtlbeentxe@@lt@ﬂtwb&nﬁdhéélng
ma

T CEEBER g E§88§?9€§§3$§z%§eb§§%?&é PEERLY (Ekifa .
|tslb»oAdg|céh aoninotgopy (he3ds 28, Yarfbus pkobPehag also
onbgghl§ng?@e8ft5h§§§ub§ hheuligasd- oﬂ5Tblﬁﬂ¢HSc tic cells

protein o L-6 receptors having a nU ecul ar

of (hobat Mo RD g¥agal  TExee Med. §19%). 1®kd. 12%%9%%58 .

166, 9671981t -YAsmsekiitK b@bl@blcafmé@ﬂﬁelﬁﬁgBY)means of

241, 825-828). |n additi stin -
botiR8L PBF nPEREEINS %&p?%igad oI hRE CEr S rahibr éag§gand‘

ZObpﬁBEhgapragetheoﬁetL gepbeapeors LhHviegeptooseahiar

exi st

B LIRS T Mhecl e e THE

pr 01LeBm) gmﬁso BéVrﬁ@la YapbeakiarKwe¢ghtl of 3@benrce301987)
kEb&Fatsb Eg?lvegn {d%h@logsté'Qﬂfétiﬁ@n§ﬁ1§smgﬁb9£ne—

non |nd -6 receptors form an
|Lb@wn SOF@cébﬁ§rl%oﬁﬁpéﬁsséﬁdoﬁst%e ¢ekl pepprane by

éﬁgﬁﬁﬁﬁhﬁ thQ'BQlMﬁ&ngﬁbﬁg thesbiotogt6as also exist
ac i vit L-6_is transmtte ;nto cells (T?g

o183 PoXué%ﬁ|I%1és§§¢%@t0§%3mss& Y Setpegd ©
anéageatslsuake sesdbances that inhibit the

Another of these a membrane protein gpl30 having a
molecular weight of about 130 kD that 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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transni ssion of the biological activity of IL-6.

Known exanples of these |IL-6 antagonists include
antibody to I1L-6 (anti-IL-6_anti body), antibody to

IL-6 receptors (anti-IlL-6 receptor anti body),

antibody to gpl130 (anti 35 gpl 30 antibody), |L-6
variegrbtoandntib6dgr (Nbvckec®pt et amantﬁabr@dpmadél99l)

Th t t
3908 oA dh Cantinbey (ol 8k 3 ofvEritofidl (1gead 12,
(1%91}63D0 Ihﬁérhéﬁlohaan@neXaMAned abtendyBobdegation No.
1993 1 21-630:; t t, I t
s Ron 1o 20 LA 2R BRKRL DR BRUER o v
Pate&ntd 7Bah| iacat Uos .NeatERt5 N2694863218448) U. SHupanaged PM-1
P t
b938g€§| gdlgikpransglzﬁg|n%%%ﬁnga bQDQ¥ah§P5Q9Wan°the

detempileimeg teegitgn deCBRniofi ngneegfionhd §ER) i nftﬁéef@ﬁnﬁhese

(oA SR Bl Bt a5 L
(| ﬁmelmn@tll oraP8Metdmi n@F0Pa28RG) PGB hwﬁnoﬁnmbovl@

%%é%%ktlznglabag§g%&hl@n@gt55t6peeqaeaea@h e. wWo 92-
pre erably an antibody to IL-6 receptor, and nore

préPdP&bl-y a nonoclonal antibody to human |L-6

recept orh@r arereakarabnty @mL%b@ﬁlabgnﬁBUSQs|br@ferably an
receptor. An exanpl e of the aforenentlo

o GREBRAY St fLoRy TeCRtEn PPdoTRECe BT TPE VAL
anmbha&yonwhlbataboayamplauabnnuneﬁlmeabpantubmdmonbclonal
nous L-6 receptor ntlbo

afgpg&gﬁgﬁbﬁgd Hﬁlb&§y¥Rlece 8Fab|§¥a C %ﬁée et 586
anafbmem@nhuwandz@@n@nﬂpb@dyaomlhadﬁntanhumedyILaﬁ receptor
exaphg_qf 4 ﬁQEggdkft@Hqﬁg'%%degyhﬁl@nBEbBQXOCIQ%EQ antibody

are particl ations on the Ofl%
foﬁﬂl@puﬁﬁelﬁt56r§ﬁ?@§@ﬁ'§ﬁ ¥Re§-ilnap éb6ﬂ§senghe

| N¥eBLRR NRN BYkded nitti Ho g’Q%tﬁr%B%rngWtE ehimeric
nmesot helioma 25.cells an

Is useful as an I ve
|n@PééP@ﬁN'oPUQanﬁé§8tﬁ@FléﬁgytﬁérgBQGPiéngégﬁgy'IEHG
ahb&g&p&%t%faMQl&hbibaﬁﬁﬁﬁnhh@H PNRibBhtibedy.
b1 o 00 gt bLaflchia D ILTENEL HROLREAN o, euve

or form of the IL-6 antagonist used in the present
invention 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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30 substances that have inhibitory action against the
bi nding of IL-6, IL-6 receptor and gpl 30. Exanpl es of
| L-6 antagoni sts include anti-IL-6 anti body,
anti-1L-6 receptor antibody,- adti-gpl 30 anti body,
IL-6 variants, solubIeIL6receptor variants IL-6

recept or partlal tlde and | ow
wePgh o Idesh @ésadéﬁﬁﬁp fsPﬁPng% @Pﬁgbody using

Antidrroler GheMddeedy Mb'iﬁﬂ:lldhatlh%nmri%ellyt oufnwamami agamrigin
nonacl

- 14 Dbe obtaln d as pol ycl gnal _ or n .
antiS SR LIS HG* T i BV oGRS L ORbOE! GRAT ANt ?dn&&vl&pdy
mamsld ah Q:ﬂﬁleg?iese‘-htpalrrwéﬁﬂlafnl .y Bxefgrlall eff aonidedonal
anti-11L-6 anti d in the presgp%ﬁgn ention

d
A O Ao AR 5 b R B 40 e, Produced by

or irgjmild&dalsd@nhhmsm qoheckit elaly byh%brsitdsortaanzsrf@rmed with
those produced b 3ﬁ{s t r ansf ar ned ene usin
exfre cfr?s\?égf’o EArtaitiHg A% 68y gen Si ng 9
ge@@:ﬂe&tleﬂgiri@&exreldlgrtgemmeﬁhl gharst Iablctdyoody interrupts

i nt pts the.trans S| bial.qg; -
aCttl a&snpssgotn f{)nt%q l%gogsogalggl a tQ.g/Jfl“‘t%J of IL-6 to
i nkuebﬂls g fai meisng tofo Llreutbatllm%blr@a@m orfs Iy 6 to IL-6

b| | [ f ese antlbodles
[ nc%%%%% h@a Wﬁ gtL Ea6lh Eur . .
(1998) man%@sgsv@?) thase a@lb@mluet%dyw(lsﬂeo MH+%66et (Matsuda,

al o, 2hsty1Gengnal  Meetinigh 1 .t ha obB)Japanesa -$8w)6t Yund  SK2
for ‘I mrunol ¢ Academ ¢ Recordﬁ&lggl) 1, 166)

AnEnt iR variSiatedy For fduding YT GERE 8 %l@ﬁl Qf the

be Jardiecrd dotiths, NI emmigsarddyed Abeldenm s iRegdernbwl 991)
tec noI ogy,. Nanely, this antibody can be produced by

20 L- 6 as a sensitizing antigen, inmmunizing

Wi th t hlpmtnﬂm@mdanannﬂmomodmgahwhrmﬁmazaxalrorbaslcally

ho‘b{‘o geriqcfu%selann té?le %%Hletf %S'JPI%%@IC&%QM\}%@%M

accordi rdina fusi on

rretthazm‘molanw t hélrarrsadneemhws famtlb@ém saph&e proguced by

Lol %néﬂL—%ma' b%dyse’?}Fsci.‘Hl%ﬁﬂj ta‘?lt%%e%r dijRgfidhizing with this
screenln nmet hods. More specificall productl n of
qﬁé%@ fusing

| Lig aaﬁqq@mcesmmfu P iy ela%la&lzu
desgr/d hedheliow iniiiRitded wited kdowaehsistti ziglds according

antt:log%r;:dfl%rar?/c%ul " an.lSlon 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
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anti body is obtained by using the IL-6 gene/am no
acid 30 sequence disclosed in Eur. J. Biochem (1987)
168, 543- 550; J. Inmunol. (1988) 140, 1534-1541; or,
Agr. Biol. Chem (1990) 54, 2685-2688. After
inserting the IL-6 gene sequence into a known
expression vector systemand transform ng suitable
host 35 cells, the target +L1% protein is purified
by known nethods fromthe host cells or culture
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ant| bodi es i ncl ude -1 anti anur a, .. et
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1192435116;95%&)@ Pt ithanbii bbokyi¢dd raaita,v1‘(y ef al-§ th 20ls.

I mwrunol7E &@%@Klﬁ%hgggogng@d@a sis“%%%uég ﬂﬁfé bodYt 1 body

AUK64 ant | nt er nat 1 ona
UnéXamified T -Patedt - PuBFP%atN%l 1\6\0&\% §gi1978%)(1993) 90,
Amongp 4 hess 8 )PMeli-1aahit bpeyy | sipartal, cwl. aétyal J.

R R o

bedBKé ht travat iA3HdI4oy 1ﬁep@§11t>@@v base¢roatipeal Bdrd@?mmed

Tr eat ¥ntinelas sthae idas nenafb ogp FERM BP- 2388n&Nchese, PM-1
antibody is particularly preferable for use as the
antibody.

Furthermore, a PM-1 antibody-producing hybridoma
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
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
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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July 12, 1989 at the International Patent Organism
Depository of the National Institute of Advanced 30
I ndustrial Science and Technol ogy (Tsukuba Central 6,
1- 1-1 Higashi, Tsukuba, |ba?ak$,‘3apan) as PM 1. In
addition an MR16-1 anti body-produci ng hybri doma cel

elh§§ ggﬁﬂ | pLg HBE'Oﬁﬁékykgep@§péﬁﬂ basedt onot be
apest reafy un er the designati on FERM BP-5875 on

shmhreﬁoms MROG71lat the International Patent
Cygan'SghtFEgﬂS%tQéﬁe%Ethﬁoﬁ@@l@ﬁﬁi bAsibbayepodducing

Advance ustri al cl ence and Technolog¥ Tsukuba
Cehvbaidemaicap basicpildishe, PIRERESE, 1N bEREKRINNEE

JaB@QEr?ﬁegaBeTB%Sﬁ51H?bkhgﬁﬂa t MARoLogfnt i Nake By, this
recept or nmonocl onal an rodu cmgB g ybri dopa can
e

baby éﬂﬁ?mbecéﬂoéécééoﬁﬁcﬁﬁgbﬁaﬁﬁéPQS cFFHRATBEI B

usb@ﬁsk@@%@n%eﬁhﬂgbegr ihRaRL Yinghvsthhyhi sdofmRacanrdance
be produced usi n L- 6. receptor .as _se

t
anWFEEnorﬁhﬁﬁﬁwzPW@URHFHtFHPS hh %@Eor&ﬁﬁggé 5ﬁ?hgeSUltlng

or ginfah¥clyfBENLZahi @RowRt heds, céussngctbedirgutdi ogdinary
|nnunic¥tes vvlthtF‘8 wn hﬁét cells.accordin

or BFhar YUEBOReME Fon®REt AGHSSN AR 8Fe%%l%g fhpt produce
cehbsothahapr adtid®odyoaacboaahgandi kodynascoednhggt methods.

k t.ho
aﬂff?liﬁé?§2%§%€33153?350d59£§o§?3@Lééegééucea“tlb°
nashenldeber pbedusedown Ebe mexaﬁpléeSﬁQhﬁﬂdIEeéow or
receplon Usgdas %in%'Ebébﬁgoénﬁégﬁnasl§eﬁgitl21n? antigen

ach|s??|6n of “ant i body iIs tained by using t
reéeptéﬁqgéﬁéF&@Pn@faéP§l§@aMeh§eOEFéépégeeylHSlng the 11-6

EuE@E@EEREUB@%@VERQQOPQEQBtsEHQEh@@tUQ@cmbse&Pln European

3254 e nmouse rece tor 35 1
usPRgxeRéned. @aﬁééépfﬁpllﬁéﬁé? mM'Ro ggl gézgen8él € mouse
dlg%FGS?dcbpﬁ%@pa&eﬁbtggﬁé$nbpedsQﬁgfaheme 6 receptor

P I C on ere.ar - .
roBBBEQRTIRG: 8id SEHLRSEengor PRE W SiBEReCk UheRamined
expaeéssaedPabltibatdehl Nonedbiahé%and that which is
releasegp E%WEEQetﬁgl&ypggnBFa@E QSQEHQEQOkLp§ote1n

recept or Br ochem (1990)
1oson613t@me)ofs@mablyhushelse@épf@ﬁseénppb689 Fell

sufshprhhal hyacemresqaieh therexthaeal Fwbar the cell

membrane (soluble IL-6 receptor) (Yasukawa, K. et al., J.
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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region of IL-6 receptor that binds to the cel
menbrane, and differs from nenbrane-bound IL-6
receptor in that it is mssing a cel

menbr ane- penetrating region origell 30

menbr ane- penetrating region and intracellul ar region.
IL-6 receptor protein may use either |IL-6 receptor
pr8V|@@@WPtm@§%0§é Gdsel a8esBAstt FeilAg§ ant FyehuLsr

pr edyeir-ng thhe @6&&0%%d6b?69§958rtﬁ@tbG?@YlE%eQLL@ tReeptor
present I nventi on er |nsert|ng t he gene

seBHefednoR S| sepsisdapner antagena kABwAdEkpressi gn fused

vept-ei es¥stemstiattihgngforan 18ui habl ex Qagscth% rkl@ptor or
target IL-6 receptor is purified 17 known net hods

fré 6héeﬁ6§F06ePF§t6ancanéuﬁaotéasepﬁaﬁsﬁp gy ahe@ De

byugéunﬁstﬁ%nBE&hEhﬁ% bht@géﬁceptor protein as
senS|t|Z|n% antig In addition, a fused, protein

consi st FRG @FlégPPsCPHét (&xpFeds) IEOGtﬁéEéBBOP16§m5d

| Lp@BI8SERROLhpEOLehR adAd @DNEhQEcBHthlﬁuﬂEM aLsg Beceptor
scneri.c

used as sensitizing.antigen

CoRts PRt RthEnd O A LS HaPReEERA: Haselonathe Budapest
cDNAeangodnﬂgrhmnandbboﬁlteﬁember FRARM bBeen232 on January
i nter on d site bas e Buda est 10

regt 0oheaR Hhe TaRRhae i 0AR e Rk Y3858 ], ptBository
Janf@iate gatigaelaﬁnshethneeoﬁaﬁduaabe@aﬁedhsﬁkgaml§nuence

DepQsi h ' tute d
"a0g FPEnadbay 3TSEKLERACEhERLY ¥ T1lt oHRBReRL,
6, Tsukubapj dhghakiTsdrobA) aaaﬁakpl péﬁaﬁﬁFaB

HB101- pAEk585§B301§ne@bbd9pé§edanﬁIPﬁgyﬁyégentnihb@ntion

present invention  can be obtained in t form of
pof$8I BRaPPhALPBEdY NoF e nbABEI 8RhaPCAKELBBAY a8FAgody or

knﬁ@ﬁoﬁﬁaﬁﬁl Fhegﬁbapahgia@tkb@d¥hﬁéaﬂgpnaMEagcmbhgnn

ul ar I ra e or e a | -

PR ER oL 2% FAPRR LS catio B0t noartl bh IR iR Br sRgr R e

anfobotdhesaotingpir@Di antdbodynusedcindehéhpsesent

ff999 ﬁélgg hypéh98ﬂgﬁa§”9n£588818%°chﬁgmmgﬂi§?h8§ﬁgin
rans expr essi on vec con

antDbbd?egéheSbypgedEFﬁd krghyeeidpgaseehdi ghese produced

Thig énkb99d¥rbHEEBkhédbh99hnQnoéxﬁfegél&n vEEESP! Rhat
25 conpl ex B nd interrupts the transm ssion
of Cppkains antl ody gene by genetic engineering techniques.

This antibody 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),
4B11 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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bi ol ogi cal activity of IL-6 to cells by binding wth
gpl30. Exanpl es of these antibodies include AM64

anti body (Japanese Unexani ned Pat ent Publication No.
3-219894), 30 4Bl| antibody, 24 anti body (U. S.

Patent No. 5571513) and B-P8 antibody (Japanese

Unexam ned Patent Publication No. 8-291199).

Antimngynli 3@ triwmo sledhald santfivisd ahg- ﬁh@dm@ﬁﬁéthyﬁnhmmw@ocytes

CanQﬁsgé%JDYhQ%tp %qﬂ%egcc%rbq%g”%%n%rdqg§99 ked1 fusion

usi ng known technol ogy.” Nanely,
hyEeW@@ﬁ@,caﬂmbécrﬁﬁﬁd@@edomyC@éﬁﬁgt@9139r§§uﬁe monoclonal

Se%%'gk%kggmﬁQ%hQﬁ%g %%”%%gahﬁg'“%Egekghﬁg'ﬁethods

accor danc ordirnary nlzatlon nmet hods
fu3| ng Mexer sp@ciifigaildnunseyesd ongilt RNkABRAYhsFOuld be

%&%d@ﬁﬁﬁqunQ OmQBQ'@aﬁﬁsg%hheﬁu%bQBW ”E¥ﬁ&d%xaﬁgﬁ

eening for cells that produce monoclonal _antibody
ac@@rlélonglsle@l Giediseany tdedasnang igennd@s. asaygrdng antibody

SP%%'B%&%!%%@.%Bﬂ%%h%@akh%n@bh@@yg%h@ubﬁlh@ a@ﬁ@d%@%@ence

manner déscri bed bel ow. For ex %
usé‘é%é‘@@ﬁ%#ﬂ FUEQPERD &é‘ﬁxfaﬁ‘ﬂ“%qlﬁ’?itnﬁﬁ e B&&;Flon No.
|sE@bmqu@@§ by|u3|ng t he gpl 30 gene/ am no aci d
seguence i s¢l osed .in European Unexani ned _Pat
Publ i catifd®INGNSeFd ipg &%f9$§neAFF8PePﬁ§eP€I Eﬁgﬁ into a
gemaoaaq@ﬁ@ﬁ@s@ho@pbaatbmteyateMnmwntempséssmomultable host
vect ar. em,to transt rn1SU|t II \
tafﬁgg dpl 5@5@5anP§ BUPF ie g fron&ﬁ%lfggst el | %he host
or celllisuce sugdéurat supepyakaown byetkhods, mﬁ@hpdedfpalowed
byb WL2d Eh%h%U@d&ﬁ%Qe@pggg3be9%EE§EerBkgk@iﬁsas

sen t|2| anti t1on fused protein
coﬁ§m§ﬂ¢ﬁql@9 @@Wﬂge@xpré§sﬁﬁ§l§ﬁfg® érfﬁE?§OP§P6@éPh

angdonanQthely B&OE%Uﬁs”%Xp§b§%iﬂ§ @@QQOaérS@p&BUIQﬁM1e1n and
antlgen Al though there_are no icular I1mt

onafRéh ezopmﬁ%ém U AL 28d P Pﬁeéeﬁél FF?Pﬁ&léﬁf‘gg&ﬁ‘s“ge“
|t i's mﬂahamghlyh&ebe@&ednbnpemmsbdeaatnmmlmhtlons on the

ST e Yl R D05 58l TP 588,
Supheéermbd@,seabstadd1nhamnsedgration of compatibility
with the host cells used for cell fusion, typical
examples of which 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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25 I mmuni zati on of the animal with sensitizing

antigen 1is carried out in accordance w th known

nmet hods. As a typical exanple of such a method,

i mmuni zation is preferably caneied out by injecting
sensitizing antigen into the abdom nal cavity or

beneath_t he skin of a 30 mammal . More specifically, a
suspensPohesf CBAIFRLREnghakniMgEAiart hpBdhAs Reen carried

subtiabhig @RBYNhaWheh Qhasehatsnt@gsagrﬁévéalhﬂes@E§§)has
or physiological saline is m xed a suitab

anbtiflofCaf BRALAEAYL&UPLvakFMEDeRYEES EFBuREMEVed from

cogpkehemadl u¥aat uasddesir ed1fokl,ewed. bysgdeen cells are a
nd adnini s several times to the

enmul si f er|n
naﬁﬁﬁF1¥838F$y4pfsf?iaGi§SGX RPa8dPEi SAmuBosHfegpreed for
catéagrfqgmonbe used when imuni zing with the

sensi ti ant en ter confjrmn
innunizg gﬂuﬁa Bﬁ%ncﬁé}AiéBesoEPcbna§h?%xﬁ%ﬂﬁeﬁ5§nd
t h¢kaathbodyJl evel et naser um hagmuhbsen(t97a) desBreds4s-

I d_f th
usbaoPbt ERRPSFREP o e PERKE CappEf AN M EBFERL0 805y ana
parmmcubaoby piéf&ra®le gxanpl BSel (Kowbhecyt@s dsdd

f h
P3 k&géég Ué'&gar%/:;boufnénﬁw C‘f“ﬂ%i g SLErsT8), wpc-11
(10?@;9&238545ﬂ8 H1560)alP3X@8b@8(ﬁ&7ﬁru$reﬁ@STébbcssPZ/o

lNg %\%mghol[que@néh 10@%%‘98' 9957&)125% 8216?127?) FO (de

hl er
(18%6)GBOotB11S518)  evprl 11 J( Marmenebs, M@hq?{isel(laﬁo) 35,

Ceilzi)’l97gi7%8 ﬂ%&vg%gd%%fio s(Sglgl n%tep Mﬂ%@:w @is97I8: 148,
e
glfgg{’f?%? ‘i’%’n%%lo@ (G} hosis §1980)2ks, Nature1§196994277,
gg@y\lsg?ﬂgeagl%ﬁ:ead]% Expraed. ufdP 78 M&na%l_%)aY% myeloma
or re
FEPR 8l 5 e St ftafi s 1AS e dant b she
rnﬁi@ﬁ@menei¢se®enmmw@pe&t¢$e ot her host cells fused
ith the, 5¥ﬁ§ﬁ S; ﬁg
mmzﬁmeWM|mw %%ﬁ%&yegéﬁ myel oma cévg%fwdmm
bazs bt | jabant¢dledy deg ¢a1r@o¢¢l¢tamc@ vianp L kaoew with

metOas maekb &S §J5h'B%r%%%‘ﬁe@ﬂéété¥rhlf§téﬁn, et al.
(Kohler, G _and MIlstein, C. Met hods Enzynol (1981%
73(Kohler, G. and Milstein, C., Methods Enzymol. (19

3-46).

More specifically, the aforementioned cell fusion is

1) 73,

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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3-46). 25 More specifically, the aforenentioned cel
fusion is <carried out, for exanple, in an ordinary
nutritive culture liquid in the presence of a cel
fusion pronoter. Exanples of £0sron pronoters that
are used include polyethylene glycol (PEG and

ai etk reLirane nsBloeB) pRAASRLACTSE SHEL BRreuring.

fuMboaoeétucaeaeyumssdpsﬂemdntThechaasofetal calf serum

| MpaeryLen andonke! QUBACEh) ouRer.l SonbleLa ALY 1

i MES nore T Amunocy
Exafpkemepticoeduceltigei dsquhdt can be used for 35

the afoasgﬁnkbgfsg s'Lg}9§%anouEC£ 0enEEML BTG mixing

cul ture iquid era
af brefeheiroheedd anp@unha cé&l kke NEMeluenmenEdqmmmuandytes

otgsa @9 pﬂgycéﬁlscyhteﬁs Lkgyéﬂéne§sﬁe&0§uiéh§etXEﬁuid,

turi Mor eover serum su ement suc
asa‘ﬂ@t-ﬁg Bﬁﬁfs@,b‘mh@n(F@Sicéﬁ aEgoS@bunsm having an

COﬁ@éPﬁ?éoﬂoﬂé&Hléfeweﬁ prepentHonRed; 6obt vbecbbBUbHd pre-

5 Cell fusion is carried out by thoroughly m xing
pr@demedntﬂea7éimummaﬂflylwaataa‘orcewemnmtelcbn of 30 to 60%
[ t |k n e LGN

el e e | o §n RUEKRAB £8) ESph cho e S ORETEE LA 1
solnybéhdﬁm) ng %fhntm@itage ﬁ@léc@ll%ﬂtome@@ﬁ@téfaa@oé@ forth

109@a€Oa§90@e@99m9ﬁ§aiot$aﬁyﬁgl&9m§7&év895ﬁﬁéhﬂ 8hnape

concentratlon of 30, to 60% (wv), and then mxing to
f of AT he t%Yg%?P$%%%%gcEF?sPr?ﬁ?%?¥%oﬁ%551%%h?gna ng,

cesdqghiest @mageM@lz@@dsﬁ@tamé hculﬂ@i:e ar eqdedr anent Bén
[ rempved by repeating

to_h d l o t

{ RETELEaaTRS ChmstSTTRG CRo 18 RtUARETR Iy addi ng

sui t abl Bheuhylir eddmgui sl aatettbed beem X tdriphggih oan

r egf’}f)&fnélﬂﬁ §éJP<§£{‘P$£‘”£u1£r£‘§e hi/P{;uPé’“&JTLﬁ 5€! 11%% eQ%P%!ure

selective culture
sukbhaasd Hmummwrlelqmi@umlm(@mm ehymmmthlne,

C Ol £ S OGr 1Y POX@NE N REa 1 D) am PODE @F i Ay aldl saig HAT
thymdine), Culturing in said HAT culture liquid |

coRR) bR A A PRRINWRE cHOT 2 fidFdat Py f¥ighgh is
SaVeFd 1l DRYsrém Several aegkStold@ket$l weeks, that is

sufficient for destroying those cells other than the
target hybridoma (non-fused cells). Next, hybridoma 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
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sufficient for destroying those cells other than the
target hybridoma (non-fused cells). Next, hybridoma
that 25 produces the target antibody is then screened
and cloned by carrying out ordinary limting

di lution nethods. In addition to obtaining the

af orementioned hybridoma by %gnunlzing ani mal s ot her
than humans with antigen, red human anti body
havi ng bi nding activity 30 mnth a desired antigen or
anengegeexpressssiqiceldldscantbea oragead cbynimal having

sensiLbzl-0g; AU IANRYt Bsal dna deslsLed.jant i gen

protein or antigen-expressing vitro,
t h&RPERR RO He li“?@d P%tfﬁ%p%@y@e? iRRe hN%/eI e
cebBg1speh, ago WHG Jonaf, ewot 94 Jegpeimes eicEvanpeds Pay@nt
35 heat | Mor eover, a desired
huﬁgzghg%?i%ggvyﬁg/%gﬁggzbe acquired in accordance
wi th t heybaidmendriEitopeddneehotbisyc ladmilnest ébpdg produced
antlhgenl@rmanr?ér Rt uoaeengxwmeraﬁ G831 hBEY @ilture
g € nlna aV|Eg ertoire of hunman

8oy 9 qmr‘% ‘}m@ie&hépruﬁe%% mRFiod of

Pateme Publlcatlons Nos. WO 93/12227, WD 92/ 03918,

WO 94/ 02602, 1, W0 %O%§?ﬁ5thm%&%o%%ogg %gﬁed in

96/ 33735). Hybri at pro uces nDnoc _ '
anBFBREYA D dliddd OTPANERY STt agan obasned cin tilredorn

i noer dlhéladftyltﬁiﬂd @m@erhaqalmd and a‘Stn@:rt‘?x@di mnl Jvlqy&}d the

|
i CREERa st uong PE edfebianseo sbce AR W i
ord@m%@%ab&ﬁiﬁhﬁ?eyn@hoﬁ@h1¢W§ﬂ|hY'ph@aﬁonng ofie them of

cuagwtee§urzearm@ea@sn 18Ved tBthod il WRheh Lhe antibody
By adm nistering tQ a manmal that

hy ri do r.own
2L 1B B T TR oGt & T M it for
foohtaﬁnﬂﬁgzhmthQSpucanammnhnﬁM'ow@dléothequawﬁér method

nonoc 0 t Eer
T
antlbo&V“\ﬂﬁqm@1€hepF9@¥%¥“ﬁ%FﬁbénthI§U§t%&ﬁ@PﬁQﬂ

pr@ﬂwfbddy4yﬂddbadﬁglﬁybfﬁdﬁh&ﬂddﬂﬂbe Eatrex@mlt€ according

u f L-6.rec
AL e o p———
acB%W%ﬂqﬂ}lqmoNphe3né§ﬁ%%3dl§@h@5§dn|heJ@¢mwm§deout using
Ungxaimed iRat®Ath the pM-1- -producing hybridoma

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 Industrial Science and
Technology (Tsukuba Central 6, 1-1-1 Higashi, Tsukuba,
Ibaraki, Japan) is injected into the abdominal cavity of
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, RPMI1640 medium containing 5% BM-Condimed H1
(Boehringer-Mannheim), hybridoma SFM medium (Gibco-BRL)
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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Publication No. 3-139293. This can be carried out
using a nethod in which the PM 1-producing hybri donma
internationally deposited based on the Budapest
Treaty 25 under the designati-on2FERN BP- 2998, on July
12, 1989 at the International Patent Organism
Dep05|tory of, t he hbtlonal I nstitute of Advanced

| nchREGMRs R adcli Gh dee AN L oKt b |GG 10 i cBhigedie from a
6, h]ykﬂrllddtﬂag,a&mcorw&)% irba aditalARBR)edtSr and then

injected into the ahdonin cavity of 30 BALB/c mice

to J&tﬁ%ﬁ%%m‘f& F qwrbwepmeﬁ Gt M QFLonagy pntibody
antiirbadie fyrapdie asaidton oreFdretdind fAdy Wi ipisai d

rido cultured in a medi ymsuch as 10%f et al
caIbeO ’?@ﬂﬁﬁ(@lﬁv{[fmﬁ A b3 nidhg 5o Therapeutic
BMw@fnhlrmféthr(tB.Qﬁmlle’sgerpF rirgllmqm ,lrhytb'{éedmb e%;EQ)lngdom
or ium co-
o&%ﬁﬁ%gﬁﬁﬁ%%ﬁhﬁﬁéhﬁ¥ (k$£$%i9 §|body fromthe
cul ture bmmrsrpatoamlcat}aqqnmmttham idmedyiey eaitaebdy
usi ;gene - reconbinati tec Y cl onin

antiBody Fene 't F&RE ﬁfbﬁsﬁ EQBWb 39? &= @
swhtmwlomcttcbnatamiddwe timserairlglaeg; |am1ttaba>dyost Icalation of
o T R B e b RS AL B cceragng o a
K. kaewn_aetiholkd, shichhas Thendgéaei ceniidelgartdlon (Chirgwin,

Antji bedi g, aﬂum'ﬁﬂgdﬂéﬂﬂ%t&ﬁe @@W@Eblﬁ'n%%@w'5@§9 or AGPC

MacM | | an Publishers L specifically

RN DORGZ Yeskdded -arfti Bddy A@&ﬂla@P@C@VW r diodn) |§62 156-
lSQB@teda&ﬁ@?h%ebk%p%?@%ga%ﬁﬁAlgﬁﬁﬁgrb%oﬁﬁN%h@hrlflcatlon
e tar anti bo sol ation Q

bﬁf % efad 1§ %%F&L -RNARa O &LRG -t BRYA can be

knpwepmabmodlsechl@sbquamu@@neﬁeeqhﬁbk@?@plgnys
... Bi.ochem stry (197

gg&rg%ggftl%hA%b F%ﬁg lﬁ Ki, P. et al., Ana
B|ochenpDﬁﬂggf)tb@ZanIBBOQS Y59¥giandisheypmepadbe@ from
TRMAcUSEaG1 20 gRNﬁNRuUsflln%AE!eggrBel ftrgﬁ'a@wg%gg)e and

SO t1on repare |rectl
by SugerﬁgStlﬁeO@P@Nﬁr epnnRRACaPEL B @attu @ﬁlmgt, for example,

(Phﬁé”ﬁﬂvahevé@gé of-ahle rapthBady i ¥ske8ik@BnS cDNA Synthesis
sygiliest ged Lrom, (20 Hiie Losy L N0 TENA uglng feverse
(Clontech) and 5'-RACE method using PCR (Frohman, M. A.
et al., Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002)
can be used to synthesize and amplify the ¢DNA. 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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Synthesis of cDNA can be carried out using, for

exanple, the AW Reverse Transcriptase First-Strand

cDNA Synthesis Kit. In addition, The 5 -A*ipli

Fi nder Race Kit (CI ont ech) anqzjs - RACE net hod usi ng

PCR (Frohman, M A. 25 et al., Proc. Natl. Acad. Sci.

USA (1988) 85, 8998-9002) can be used to syntheS|ze

and? ne¢gding EmNA memion aldtheonm Fikempiay
puridd&ehd r o & hen f &Sk td (9 &R o Pradud %@%@91ns DNA

w th vector DNA. Mreover, a reconblnant vector is
t hehf pleRi LRl P9 dn € hF eI k@ 30 i nserted into E. col i

and so fof td 4ot | oyesh- by, S&l Sotindy a &l oy ’6193 present
prepare the desired reconbi nant vector The base

s e GUIBTRIEE 1N £ AN 1R GERODNAISRE tafert iddnhe AR BRARed later is
anMbdliﬁ&Jhoéjté&th@@ 416 40s B3 AL £ SN G dMNs Ak s sed

encodes the V region of the target. 35 antibody, this

i s WHAT ddipl P Th TNA fHateXeiiddes 3 J8aNGRF or a

antd Aaely: constaditt F e o (G reaien)t fold etk dWwith this
i ncor ratl on into an exEr essi on vect.or

Al {SBRERI AT, VSO DR r?d‘ﬁﬁ‘?egs\}%g?fodﬂtﬁ gMHetody -

ant i bodwhma;ht é)g;::emotr pm\;air]gﬂtdmt @ ageg@(meﬁﬁﬁnmm@t

vect t 0 t.i bo n.
TSR, RN AR bt At T ¥ A SR S the

| Nwentpase i lowdibiody igereer sy ovield dmtngﬁnmuﬂnyjto humans
|28 5., 6 PALALRIL] 0 A B RLENTIAN B d Mleinoay,
expressed under "’he" control 1'e

enhameari zad @antprmn éind Naxtan ot bewlyl.s é'“r@se altered

transfioidmd Widdy th Spro(?fifbre%ﬁ%sq%@’%to‘%ln 2 2w
expression of the antibody. 10 Inthe present

i nvent | &hlﬂ@%@w@m%we @#@a@@@f e ige PNA

ar tarfdddidld Yarad IBA f Aedilte opuaResel ah ltewekatther
to humans  can be

xSRI IR YRR e 0o iR By 1 b0y C region
hurfwijlm.ceoar}dy hiodyo rged: altimen taet lcb@qbyedTlpe;s:eiua:Iti amege an
15 antidadices £an be produeed sing knouwa methodse o 5 nost
iC Cant | bodi €s are 3 e by coupllng
endmfr@gr at iFbothpedr dgiccrandiedi Fad ent P liwartéion No. EP

de%@@d%§j§¥ufﬂ%‘@nglf@N@lE@%%Qbﬁgngﬁw%ﬁt%%%'?% gatlon No.
ion foll Cy I ncor porating t coupl ed pro
® H7-19759) himeric antibody that is useful in the
present invention can be obtained by using this 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



10

1

[€)]

20

25

30

35

20 expression vector and producing by inserting into
a host (refer to European Unexam ned Patent
Publication No. EP 125023 or Internationa
Unexani ned Patent Publication-Ne4 -WD 92-19759). -
Chinmeric antibody that is useful in the present
I nv b : si.pg.: thi 2
ot PR A BE P HB PER Ml CE R b, TobRR B Epprmats otner
enc@Uénthemawsregcbnssomlcheta thai nompdekenhak nt gf
chi ' L hady ch e p k3
opveer -Encida, BOGHIRTKL RHEARTER: TRORY, DR EpRE, pypical
thegénplasﬁbmbthVeObeéﬁcBOiQneeraae|bnaWhy depesi ted

baSEQreggéh g@ggﬂsBﬁnggﬁéxt pages Lhe, Heﬁbggég 955023 or

respectlve
12, Iagglnatl@hélhﬁﬂeaﬁ@nnedeab@ntoﬁsbbicahMQStNpalWO 92-
and; yaspne Bacteria Limted (23 St Machar Drive,
Aberdeen AB2 1RY, Scotland, Conmonwealth 35 of Great
Britain %ﬁaehﬁpﬁﬁé?hcﬁléYan@)DNAM%%@PQ@@eaﬁﬁﬁb@GE@SSO as to

whi ebugle @br Oofeﬁxgﬁégdaﬁ@lﬁém{ r@ﬁbﬁp@ﬁe aﬁféx@@%?ﬁ
are obtalned transplantin onpl enentarlty

det BF A+ AR ngt r%é?%ﬂ g ogy hﬁnﬂﬁmgh%ﬁhé?d PYaRCR from a

hunﬁDﬁr&UQﬁyaéfnb@@gbﬁu&b@o@ﬂﬂ@éeﬁ?@&@éé&Yso as to have
determ human antlbodﬁg and t
5

typ?€af 23 ﬁ%grBBBEb?ﬂﬁt?%nt?%%ﬁn?ﬂ a?%ekﬁ%ﬁﬂltlng DNA is
(r etleent codp Bud opean DMExamaﬂednEBdeﬁth&Mbhl@ﬁtibﬁdy C

No. . 125 te n Unexam ned Pat ent
Pubf%%%%%oggﬁkgwﬁg)g§ {qgégé? “ re spe0|?|caf?rESSl°n
DNAVeetoeneed des$ ghetosoimto ta hesupte ©DRIwte nbugeDNA in

anttﬁ&QYhM%Eh EQPeEr@89M§£5pé§ﬁ0UHé&£ﬁEh§@ o1 fypran

ant1 body 1s synthesize froma uralrty of

oI|%%%h%?%%&?@e@opr%@u%%%x%% @5 EQﬁ¢%ﬂ@¢l@ﬂ@#|%@@%@@lned

por b e&st opuib hetdt eadsNo Theo resui ¢ Hg) DNA is  then

Fear on ot | ek by FEor goF Z??*&ﬁ?@%@%%&ﬁ%&%%ﬁnmg

15 wegton ﬁwmh$n$e$$tbmfa¢ﬁdmyi&nxﬁgém)m&mmﬂm@ ghee is

O et 5t 6% GBS AR el o b

Un e ) e@if %RentTTRJbimUmlmd\b.omf% ﬂmork region of
the antibody variable region may be substituted 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. An example of a human -
antibody C region is Cy, and for example, Cyl, Cy2, Cy3 or
Cy4 can be used. 1In 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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An FR for which the conplenentarity determning 20
region forns a satisfactory antigen binding site is
sel ected for the FR of the human antibody coupled by
means of CDR The amino acids-of5the framework region
of the antibody variable region may be substituted so

th t .
a0 SABL IR AN LB MR 8% o segior
antégenCbradiog srigeifSaimg Ko legmah . ant?ahsmcéy, Relsd since

19 3 d I S

(org%%n ?re??gﬂel%?g%%%yﬂgnd %qrréanfgeé{de an%ae%é &}in§7l &t
exawpeudbfaa hu’nalnod’amitbw@ O rigye opreseigdy, lramintmn

exanpl e, be- u

XAl © n YharElA) /5,00, 0 UG, B0 Bl e

nodifE oy uapd ove ‘sln@mm:seymoflmwmm bioglyhwmnanited PM-1

pr Oé’rh‘gfbé’&}ge@éf@f | €o am&%%gﬁ r?at(f ﬁﬁ%@fpétent

var i Ion of an I bo an origrn
oth%@blhéﬂtlg% Firefis %&mﬂ%ﬂi?keglon originating in

human ant body; ¢ i ¥t & dWamand 6ok gntd-padi £8, aci@scrlbed

conposed of a conplenentarity determ ning region of
an M FBREYKRPY RS e FhIRERT Ant OF i aF H bt IRG huan mmekkody

andc@qii@tlf@w@f kacf@gi@{hg aehndn rE% DFo Py 118y Q%ﬂrnﬂn_i] Mfusing a
n antlb%g¥ 2h15|nce their antlgen|C|H¥
LRE i PEHY arPr (AT ISs antifasiiideat binds
usemb:camtelmet:pg]esecfan Id[ls/sajltbé)nsedlEeoatem g:f;ghﬁélllrﬁgd a variable
speglfic ex e 0 nized antibo used in.
o SRt BTGRPt Th e Ty e
to GSmé‘rhaamer@kpltﬂrﬁasoam ned Pt entrfFblaftat immdd.using the
7 on t S
é%fa%% PRipAY dd 00 itk 1 TG MY Rieodes tne
@ht@%@e@pdmmm@%fr%&m il imes &t i twlyantigen

by BN Hh USd Nk & rrliHERD B3P RN, il Prdfey -gdii's of the
exampl e, a phage that binds to an antigen can al s

be SEhCHY BRI nPRER dhicadig S@é@%%?eofoﬁuﬁ% ScFv that
ants shadly t&S t&léldigiﬁ;eﬁhaia’b Pudrbadyents f(isef;V)ardgkpression

gi(g[ﬁes,; tlhs?'t?zurfaﬁseé%{;etr?c ha e u3| ng_ajt he aﬁgrﬁ_gen be

hum;no@ruecbdﬂy agyuiatd e hreediwomart battﬂh:omj& t @Hdwe methods

an%h%?%lready commonly known and reference can be made to
WO 92/01047, WO 92/20791, WO 93/06213, WO 93/11236, WO
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. 1In
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
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can then be determ ned by anal yzing the genes of the
sel ected phage. Once the DNA sequence of the scFv
that 20 binds to the antigen has been identified, an
expression vector that is equidfalment to that
sequence can then be produced to acquire the human
ant| :
i NGRS o Hoa Hele e O GO i S hebn virus
92/42137@1/4&»@ e3 06213 asV\@r@@ioﬂszermnczasgsv/mmmtmg in

95/0é438 anqéﬁp 95/1538 t| §3§(£§$Hﬁ§ la
e ST

exq@ggqeg.and acqui red by known nethods In the case
of mammalian cells, antibody gene can be expressed
with DNACH exaerdre t Hat thenicaises ofaitd oA SV 030 whi ch

a GBRIHeL %@d@?ﬁlﬂadﬂﬂ&&%ﬁkmnawgl@%@dl%”@%ﬁﬂésé&ﬁ in

expressed, and poly A signal "downstream from the 3
si @&%?rréiaﬂ?@ctwl&li‘altl B@gﬁkﬂ’ g@r’ofeta al. (Mulllgan,

pr thcer/eeneqncemdt%ﬂéum@mt QWEigah@\Bl—flLlSé) or in the case
i mredi ately early pronnter/enhancer 35 I n addition,

exafp |HEF 167 ROt 3/ SmaIcs fen raricdosty (edt Reh @A LY
| nverﬁr‘és@é@f 855 RAUJRRAEHSAEH R H G RHRREYF Mlzushlma et

i on i nclude V|ruscPronDters/enhancers such

t hdde 2MizashigEoW-r @8d Padpdfa W r:u§u%@é%%q%¢§ dres-
Si ey nes A22(SV40), as well as

pronnters/enhancers Qriginating in mral i an cells
Such as U GPcig Rt diF Fiatior 49 CHEFPDt L By o can
exaxpre s sea HﬂemlmallSJwguﬁ‘dé&g a commonly used useful
pronnter/enhance ant i bod il r.es
BBl in ca A B 2B o P oot i S o/ ana
(M@ldtll@@miy aneCtoeﬂoealeX,prN@tsmde (mzz@plew ofl@B:OIrpt)
'n%ltul&% Ga%Y, X rdé’%F'xaa&roP%‘%ta%r/%:}%% ol %“tbfédkase of
can e easi Zy expressed I n accordance with the
netifdd dofl anZz PPk st  agit ibodyz sdpiudsl s exmgessed in

Nagatdr dSnceNuGlt® &hAC IS RS of @\ﬂa&%)etl%l 533)rd, | E. S. et
t he case of Escherichi_a _col. %é body can be

exprless&@ iy er UiSE%naldily middd a "egtrol-y Sus&F 2

usefngdeB 1A priemehers, i@l 428qyernae ifnor hee craatd rof using
gfn tah:%%n%)trzangng)taer}:t,l bo%gb%%ny sth ul].% %)epre?c%sf%%se%xaqplaccordance
with the method of Better et al. (Better, M. et al.,
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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include lacZ pronoter and araB pronoter. In the case
of wusing l|acZ pronoter, antibody shoul d be expressed
in accordance with the nmethod of Ward et al. (Ward,

E. S. et 20 al., Nature (1989) 234% 544-546; Ward, E.
S. et al. FASEB J. (1992) 6, 2422-2427), or |n t he

case qof usin ar aB r ono ter nti bod hou
exﬁ?%ﬁ;%ﬁjﬁLﬁghd%§w%ﬂﬁﬂ9 XHQﬁ+C? ﬁﬁ? 2l h (ﬁﬁ%ﬁeeﬁAPH
aI0 ge(lﬁce)t tte'rymll‘dlrﬁi lalnlase S(CIIIQ:’IGﬁr(e]ﬁ&B) aAQ, xanthlne—
1041-1043 e I.gha uenc el
ot ity pHERatfesl oSN RS 5Es) Sron or
be didgdifofioltdtee Hdynalaskequititay fganeant i body

case of raduci ng .in the

t th i pl
of B camy B ket BN ¢ WarePood Brodtaed to
irwgﬂudqmqunUnhndylusaﬁﬂndxmha|pre&@nms&®v@htamn The
T S AN e s
sowrlcte‘sv tSthtemamzb@rused viiviee Isyee efthos € xamipdiersatifngn vitro

paf %‘a%ctﬁ%y%?s%g{#nc BN 9L DU hat use

l[oma vir I nN~Oor I NCrease
t heukgmyert ist agdide eosl @s pneduies ilsos sysslels systtemse

th r%&g&@Qghan¥qupr can contain a selection 27
narker such as anln%%ly003|de phosphot r ansf er ase

(APH) déndhe Baficdiore USilngs € UkpRy ofdre CeElseolthe
Xa@&bﬁﬁ%t1@%3%W@QeﬁhQﬁ@hﬁ%bbgﬁﬁhaﬁr%@iﬁ%ra%QaE%CQQQUk or
e or Hﬁdrofolate reductase (dhfr) ge
PP@&#yCS Fuct FORYEy SKEAPLES B egé&a Ce&ﬂadaeslude

antabomymmsedamncbhesp@e&anhsluwentcos ﬁpeloma, BHK (baby

PSS SHOT, Br T 00K, SN DTN B cevas

vi skgh pso&ﬁ@np@n $ysEeﬁsognfbadecpﬁeduceﬂéa spsaterts)
thatskse EglqngEEchg Q?b's ?Qq %n8r99§CE%9ﬂsSyskﬁg§n

t hat use pro ary otic ce e case OT usin
eURZABLRE @élpéathéeléﬁoéaéﬂPéﬁ §yéﬂénpﬁagla§élng in

anWH&bt§9|bsta@b@@h Cghhstﬁé EHBQ@B B@lbﬁltﬁﬁgﬂnln
es of ani nal I's_incl ude manmal | an

exa ( )
ceFPLIUGER - ashoAED eésmp&§é|eﬁafuemkl(es%}s RBASHER veasts
ki deey}, shehaaanda¥enarerbes G3rcamphihtandeall s

Saccharomyces cerevisiae, 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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such as African tree frog follicular cells, and (3)

i nsect cells such as sf9, sf21 and Tn5 cells. Known

exanpl es of plant cells include cells originating in

20 Nicotiana tabacum and they28hould be cultured in

cal l uses. Known exanpl es of fungal cells include

yeasts cells such as Saccharonyces species including

Sa Bﬁaﬁ&ﬁyces cerevisiae, and nolds such as

Asperglbhu$hespe0beshbndlu@kagpAspepgiﬁhuyiwbg@modzﬁtion
%ﬁ ?n%ﬁu%%' go@&%&%%%p% %t%%gl%ha% &E%d%%ﬁhgﬁs and

sys uses cter al I's used.” Known

examphestloh bastem&athe&lbse|pdbude E. Iooltheag@dse of using

Ba%"'Hﬁm%Ebt%&%% le Q%dh%tqgkal Eq R% 1%%3%%’”Qhose

t he targe ant ene nto thése ¢
trahstouﬁatm@mmaéﬁdoSOlmh@nt@ulturlng t he transforned

cells 'Ex%h@}%ﬁ 8%'R%hh%qﬁogﬁa%arrheﬂeoﬁgebnlswéude goats,

accordance known net For exa
NEppgRPNBb@¢@,omlDWDwmdamab@lm§edVﬂ@kltﬁéaS@mbt@E@CTRUM

i gyid cﬂ 413 eﬁ lﬁ%QQH% nt1§@gh asSEQk%Er&%'Ean be used
g ca

serum use i n conbi nati on.
addPti she &ﬁﬁﬁ@ééy nﬁy éh@ocaéeppéduééaglﬁl@m¢é byobacco

tf@@%ﬁ%%fbﬁa %%'h%eunthWhEQBm he .anti body gene has
been inserted to the abdom na caV|t and so forth

of an 28ntibRONagenenifhdnserérd h&ﬁ&o E%&ﬁﬁlé@laﬁ i°n O
kaQaﬂt@d@©E&@WedSb§tQ&BdgﬁﬁhddeaﬁﬁOdé@bW@Eysbﬁtem&

at use an r ct n st ens at
aht RS e anEhs; BollE B Rk bR e o pdangs - For
predacpilen systemnsbodyl geaect Hesénselmatduse panmmealteroediate

in Les Qf I a e l.yde
IPSeR iR AMLeaS TR bt SPR-heeLhedptasg
SPEGEBUNdenntmdhkobugh Applgioeat Bonasel898p. prepare in the

ot ESERTBR GoRu88alBegeddnl o ot Bial 336EhS e B rbi® cBA¥Gins

of ~Us |n acco 'pl ant’s can
exahpléuSAdtpbo@ylgenetDSWhnsértée Entobphysgeari malss been

O inBbanta ha' LAWRD;RY BEAAUTLEAN agga&ee%%w) Ahd! %5 5

yW|t|nt |esothea|rrasor | ant s.
Foﬁmysyexaﬁptéenaﬁnéﬁpﬁy@@9 gase @sfﬁmgéﬁtéeaét afhe

i nhesiRduabB@tibody is then obtained from the milk produced
by a transgenic goat or its progeny that is born from the
goat that has received the embryo. A suitable 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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| ocation in a gene that encodes a protein uniquely
produced in mlk such as goat (3 casein to prepare in
the formof a fused protein. A DNA fragment that
contains the fused protein Fn& which the antibody
gene has been 20 inserted is then injected into a

go and thi enbr s then |ntr ced intq
gbﬁﬁng ﬁgﬁflaT %nglPéégahPi68 cts t%g a65PaPRedt such
fra@1mheomubhapme®u©®d tbyoathﬁansgendesgmaﬁ entiibedy from
n hat born fro .t he x902 that h rLece d
ERENEPRACeR LaRtaD doRO e Ta Fay Mhe Sbedlin FHE- °
tram&g&n&c qoav4yozuncneasée3the annunt of mlKk
cont ai ni_ng the desired an od roduce m_t.h
transgehﬁ §6aPERHEFPCR e%l %Pe 15 ggFT eRfoPdgy
(1§9éﬁut2ng699tiﬁzﬁy wmtaddntuonv1tnotbe d¢asgigb production
usi_n

I k 3 i
U508 Sh UOHTEy e LRSI Bl CRLetot b oy
besapamaeeﬂgd1hobkpwedtbpg DNﬂaencnglnheaﬂéébpéa heavy

srgg (SRS, o) 18K by CLuLaMIEOR, sSppstee
casep@ﬁsaspngvact@maec@rptaﬁﬂsfpﬁ@lag pahget éﬁtlbody

geﬂﬁcb§p59§%&h§dnwﬁt@neoehﬁatﬂeéﬁégﬁShaa LVeeheh $HCh
h thi's vector is inserted

|nﬁénaé@teﬂpae§ﬁéﬁnageﬂgpébééﬁéPruﬁPtEﬁéﬁé&?éﬁ@naég

ThUﬁeQéﬁ&ﬁéHanﬁehhe@uﬁiﬁdaEQohnNQCtW@ EﬂbaQ5Q3plant
such as Nicotiana ta gcgggto obtajn,the desired
C

ant i bod§EABREYt HEeFob | BRGEEDEIFPVEREIRD MEY RE, 20
etaﬂtlboﬁyrfrégmehﬂﬂbmohod@IQQé)pEédu&Blth@%kofSpAsv1ded is

has_been describ abov he f. ng
anEPBody RFERCRADIA ko B A pEesenlondpRbich"
syEKemplasho§tanaybbéysfmabmane@ushyluﬂan§ﬁbetEdaby , Fv

SeBQrﬁtthﬁhngﬁap95ﬁ5&@9cQEﬁne?§°¢58§v§n£thHxcheévyor Fv

hain) 1 n separate
100§xﬁr@béﬂ@navécﬁoﬁéaléraFﬁaﬁ@PBiﬁﬁng15hhés?uh§able
I NngORrRaat i ng DNA encodlng H chain and L chain in a
si ngl e expressi on_vector fer %o Internatloggakody

UnexanlW@HePéP@ﬁFfPGBFREatP heRolotpod- §15358)1
Antirhgfigndsegd theblienpr aseahtibyent wonhmay. bazgme such as

papain or pepsin, or constructing a gene that encodes
these antibody 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. 1In 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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15 anti body fragnent or nodified product thereof
provided is can be preferably used in the present

i nvention. Exanpl es of antibodg fragments include
Fab, F(ab')2, Fv or H chain-adf single chain Fv
(scFv) in which Fv or Fv or H chain and L chain are

coyplogd)wgkh §8$§ngbb§.20TbEnheEha re §8§?bki%ﬂhli’chain
after formng an _anti body ragnent by tredfing an
anVi B8EyOoW £h aRFenEpwehsuehfas tpapai nrogipepeiny, odr the

copst hyRLI REsA 9BBA EB?ttﬁ@9998§emégg§8néﬂtEHEQ%odies. An

fragments and |nsert.| ng I't INto an expressi on '
ve8K8MPlpt of saeRppEigdedlinksui napHethospupdkl $he V regions

(rekegnt : a ; i 48l oh 5 _
( 1984;3 nlgﬁ?igg‘%g?zg%;sl%g?? ‘3% %epg}dk%r \Cfm‘){"%,osli%?, 12-19
MeBROBS RALENFGRHABES- (1989) 178, 476- 496;

Pl ueckt buA, that &nSkgetaschv, i%&ﬂ@%n&ﬁ EQZME%B%NA that
(1989) 178, 476-496; 30 Lamoyi, E., Methods in

En$)rBregyteoabyrement sgpegpant impdEsdaghain. ost H chain Vv

al regMehheda DIAEDEYEDEAEYAEIIBIthA2A . 0r6832886h V region

Bird, R E. et al., TéBTECH (1991) 9 ,132-137). The

af B ehBAP L Ohedr sTEbL+5Y bBFaf NV bhOEBLPRI RRatafRFeERY @

H dhainié{/ axegﬂrl]@naw'{/ﬁhséqﬁbﬁb@ Mxﬁéﬁ@ipﬁe%énséﬁhéncg5 by PCR
F t H ain V.regio nd, L chai regi on are

cougind"S PRERS Tt “IhaE B8 bres b En vehi¥oaninkaen

(F@mpbbﬁyﬂngﬁbye¢ombimiﬁ@o€ithbmIpr%maﬁpafbith@deéfines
§Qe.é&§8§Qa§5en§§ggé5€§§) 3§€§d£‘ffﬁk$ VV&?Qigg.ggdwell

h V N% ave Tor thef

L chain Vregion in sc r-orrgins

anys oPokmect okt i ardgleser t el daeh ttheclad bn et Lopkdin is
antipesiies. An exanple of a peptide linker used to

couple the V. regions 5 is an arbitrary single chain

pept i deteoMbsetPdf A3ca oPNANEhRE RhePdes| #els. 1 pNaroduced,

t hetp ereHiiRs edtors i@l aetk Dyn sty AMDNAd hBtas hosts

crepfend e ot STEL onet, AL O R PN ccrore can

chee it aiegrdnirlasotdaptatesth asqdidyipgnet s .  In

S < AN OSBRI RLT  Ti R e

t hetdiges 1 have totds daisis amgl thwse hoglls fyi ng by

conbi Nigie 3 th 3 P8 d e P dedth@lc A48T 85 oduced 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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the DNA that encodes the peptide |linker portion as
well 15 as both of its ends so that each H chain and
L chainis |linked. In addition, once DNA that
encodes scFv is produced, exprédssion vectors that
contain themas well as hosts that have been

transf or . i ression t . C s .
30 00 591 ARSI ORHRE 60 20 M ication
addift iaort,ischv wd ben dbiteaipredant dov@rddnge cgn tbe carried
or di par, i t 0s e t

fr gjé%en s%?tagr}quq};%/%lﬁoge&%%i}%%%ahhog%a yee;scq%flqrc%arzlgﬂ%s used
and cex prigSisiiny tdisiamagergesaphy tine 1smiee 2P urdrmier Aagsolumn

pr %\ﬁ'dagﬁj&{:eq%sg ihadmathe E)%'?@lkéh%d%f ref,arird dd *¥or a
the present ‘i nvention 1 ncludes these antibody

f r @gredistian AArsci lvoui eésrcowded Hyipter \Par iPOROS ek Ifpharose

molgegul e%t&%gc@.e%o%dz%@n%bg{l @Hf%%ﬂgﬁ%%lti@;rﬁ?e%ag’%sed with

used foor 30 antib fied products.
" asttdiodyry mafodieia ey iad Ih@presehnchdftiorire no

I ngl;udes dihgse rtdiRedy nodified products. These
ant i body nodified products can be obtained b

car ryi ngrduioerised irbditg é’éteisﬁﬁltoﬁ“é’eqté%ytqar’fg be

an:sielg;f&%éﬁe?%t h@ﬂf@;ﬁsﬁd;w sl ifceddy @%ﬂfécﬁﬁ.ng and
est a I,.sne | | S | . was preVI us
e ST P o SRR b o A Ok L At HF (TR the

i Ngifde efie miitosiede acfeilrsi tof dhremaa dayasiph3], fardration,
purified.t.gq uni.formty. .Separatiqn _an urj fi [

D R T YA b nsa i oy Spgrles of
cartihed toyte shy fafdhintintat agrepiat dgedpide iBrargH @mngfe

col f.fi.nj I Malel

pr-c(flt111 32) ﬁla}%%agf}nﬁf%%afndﬁ rr%gtb%% @ cg%&: %g’!})é H;}Pnpaf%j; %‘l ,
cafiilératised fgihege pmes »LAChsIOnwE daFARive Fypde applied
D, {RORSSrand rFeRrhaiRee 1ifguid CHiemateRad=gnyon ). In

purification nmethods used with ordinary proteins my
al $6YE1PPed TETF e PR A% T MAM PaiDRE tHit%on.
10 Anti beosthycnsed dinrd e preserdy pyveatine ean described

Ty, ST
absorbance, ELISA and so forth. Namely, in the case of
measuring optical absorbance, after suitably diluting
with PBS(-), optical absorbance at 280 nm is measured
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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aforenmentioned affinity chromatography, filtration,
ultrafiltration, salting out or dialysis. Exanples of
15 ot her types of chronatography include ion exchange
chr onat ogr aphy, hydrophobi c cth8dmat ogr aphy and ge
filtration. These types of chromatography can be

(rt 5ok o adPRER-C ORF fae AL HRTROY, e ggurce)

usede Q@débnﬁehloaedohyoineubabndq bbrailnbduasat room

d b .
CeoFpAPESy B n£8D: D IEERYT AR Y JEP LREEDL L, sorutson
thescad@eﬂffohtawadlpg bDCMhatlm@smm@anen méeenring
I ~ )
R
coMc@alréﬁﬁ@n(bae@ddbntQ GsldDlateptesenpnngntragian, of the

In [ urenent of concentration by ELISA
tgggé%agﬁFegg in the manner described bel ow.

Narrel y, 15606 Vaoiagbause@tinhunenprg@entm@yedtligﬂeéls a
tos&bggéﬁéemtﬁggohgsN%Ph?g%g %@E?v?ﬂ%f@Ft§oIipU ®eBlptor

are added to a Nunc

i NlewbadP@gy BYer Rrghsmat uhet%A@hﬂ@b@@izéCFhélaﬁtPSoay 6.

OnNa&QE P'§I€ho@éﬁebeBO§§tﬂﬂnt1@&m&et@§ suthabtye for
uted anti bod used in the resent ggentlon

sah%?%l%%nYhF%lﬁ © ahE FBBEYL or h%ﬁ%ang §Fafighr fransmit

(G@ﬁ@eﬁioﬁé@lﬁﬁﬂedc85vi©y|@ﬂEﬁng,I@Sgballﬂgaﬁem1§81on by
om t enpe géure. After washing the plate,

1Og£T80*556%5§FHV?E d 32 alkaline
phosphaIBsé Yabedetd astprbdduesd | g (Bt OSAUROEY aametation

g%g g%f@@g&gﬁréﬂcgﬁfﬁen Igrfa%DQHé EHQ”Emlno acid

erature strate
so$eqmemce|efaﬁhe@ foAl@M@@g®ythﬁt@b@I@ngoahém%heﬁlons on

MB@SAIr & PPq Pn OPE | ERE BHSETDEPEENGla40BnBMYSL 002 the IL-6
M croplate Reader _ Model 3550 (BioRad) to cal cul

t heaEbaRent Mapapnlbr b6t he p¥%¥@%@béﬁt+%oayn8+ﬂesat30n of

vaghelngensedt y NahhiesPresett. i nvention is a substance

that h bi n §CtiY'ty ith J]L-6_receptor %O b%gdictin

does notoTs ananirt F1el by ol Uit Eat S acaToi ey Ort) BYeD g

hbﬂméyseabm&mﬂghsttuﬁtwﬁei@ﬂtth@n@mﬁ&s aci8 skgbefhor of IL-

?LgdlngnMAth %@é h&L& ﬁfﬁr ﬁé@gfiﬁé Sggargﬂtsuch as WHATIF
(Vriend, et al., J. Mol. Graphics (1990) 8, 52-56), 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. Biol. Chem. (1994) 269, 86-93,
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the biological activity of IL-6, signal transm ssion

by [IL-6is interrupted. 15 IL-6 variant is produced

by introducing a mutation by §%bst|tut|ng an am no

acid residue in the am no acid”“sequence of IL-6.

Al t hough there are no limtations on the origin of
thSa'vhn@ $&rwilng ampohg.basiog49f 18Bhe 1B57613¢dr, i ¥t ,96-18648
huma b % i % ferable in consideration of 20
antPgelPciPfy 1dk® %o forth. Mre specifically, this is

carri edIguts bﬁrﬂﬁ%dl®bpmgdetbe S&c@nd&tpprmupﬁmmdadf

th K

ToPEELIAR HoE 1y Wb SReCtcH SRR A CvpREGance that
eth hals. bliﬂldlﬁd@ ac(ﬂhlalrih:cygﬁlﬂ:hggm)- 6|8,re5%p56)r cand L2% ,

t hen eval uating the effects on._a

r e$PGRES Ly e ﬁggs st PGeedt Ff@?sgetekﬁgn%gbq%gagéi
Subtalive t ys olfstlilt-d.ed Namedy, adild 6r psirdue.l pypth@@ or IL-6
eﬁgggggté%ﬁéﬁ&ﬁﬁ nt%‘ 1%% %gg%ﬁ%l%%?ﬁ§n9ghE%QE binding of
|nﬁi@6u¢pngLaaﬂﬂanagnmsuwhcap&mrnng 30.-gnirecerdiof oy IL-6
SuBgth# gnghP tear 't §d o%%shﬁtth%lg%%ﬁ”%&a%%ﬁﬁ%%uon by

encodes |I'L- varlant IS t al ned
caﬁLtﬁenSbemt@cmnmﬁeait ednice &hsubiaBiogicalppeddivéty of IL-6

veggogo@stgggg§§gﬁﬁx;o obtain IL-6 variant in
conpliance wth the aforenentioned reconbi nant

anti body13% ®Rgitdsdi BEPLAASd &t ildn CakG FRCE PAE TR

"EbE?@§de Ipeal fdptaxanghes afs bbm@o%@ﬁ!@ﬁt&nammlno acid
di scl osed i n _ Brakenhof f

et

(1668y°966, °f6 P9 POr 183 °§a&Pﬁ&r&chan thepoeyion involved
(1994p143iny3BAt1laeh INO6IGNHISELB6 ardepBoI6-i0786@ amino

I L-6. artlal pe rec tial

peSF| SaSed i ep 19% resgktgLn$e%%%%%t%§ra ?Sﬁh A geptlde
thats nBrhasllkyl mmmp@sa@lt iofi thY Wiot 1§ Ol L pg efeceplor 2(9r to 50 and

m@re g%%%%&b%QBVQOaQ@ QQe%mH%b %Eﬁﬁﬁqbklﬁﬁ%s

bi ol ogi activity of -6 partia
pept | de 16r Pﬁeftl{aéc@ﬁPGP-dﬁaPtfl aib- ﬁy ﬁﬁl%gtor partial
Sp%@b&h@@'ﬁﬁd'ﬂ@ @ﬂbd@c@@l%@ @f mektlho@ i@ WhiGh the region

oL SRR b S So S % L8 1Bk 1o

I Liaemllfﬁte&lr Aimpteed Smice Tal'd:&dbls@lq@@m@:@l odc tIiLwi6t erofIL 6

ILigceptor, 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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IS not transmtted. IL-6 partial peptide or IL-6
receptor partial peptide is a peptide that is
conposed of an am no acid 15 ? quence of a portion
or entirety of the region invol'ved in binding between
IL-6 and IL-6 receptor in the amino acid sequence of
| Lspnoheklisbmeenept or. Such a peptide is normally
conposed of 10 to_80 referably, 20.t,0, 50 and re
prefera@?§e 5pﬁgl£bcgﬁ? g@ ¥B§Pé8e§ ﬁarFEegnout
paattatdpagttdetbé métﬁodedeptmﬁbpartnazokpephkdeluano~
rod ced th n ch _the.regjon,_i.nval ve
KBLBAFRG: blbheents LEPAAAST EVRERERARE oF | gasTng, V8
|dRDtbkaed Bhothe aubmmsa¢ng s@gaénce oh the6caselbf6solld
rece tor ortion all of that a a
ctiRn e vEPHaRHarI 5 RAbRRI"ERaRords tbr b ERE) Bgmore,
gemepeptedglnhemnngste&bngqhed bpdapeptrhdeedyntrkpshsing a

nEthggﬁlon 18 gﬁ&&hag pgﬁghguce IEogregéSR?QEg to the C

par"? e can e pro usl
engenmenahgoBothechﬁpqués by bacavpbhaeunngNA bhand to a

e”§9§§8r§ gﬁﬁkrﬁg aﬁggﬁhgfe'Qna85259583§599e¥€Ct95d ﬁmlno

tarning t esire I'n conpliance Wt
th&caﬁsrénenhiohedheeaeamunangroapslbodysedpreﬁsunn

d i LTl d I [ .
DCRPUELL 89a 800, BUBL Rl 8D, UELDACR 1yl Lo fLBBTL! Bloteceing
pr@uoeesd asengegepnt@eléynbhestlnethds fepmushagCa

ggf,?gﬂ xﬁQi npb | yhaSﬁdtépm@ﬁm' dsnaygt 98§b§10n5%hwﬁ§cﬁ said

ase synthesis nethod or Iiquid phase -
symt@éecslngtgodup&boé gpemuﬁpcakbypSthfsamhoaldCbés or

C ' u C t bedci.R;
CRAREL e R0° 2L L8, L 8=Lc T, Sy dRsEkPedshiia prase
Symwésdg swtlvajsmameéaodSSapprbkaml%éwhded into the

PuBl & sRL PHo4 1884) Fmb8 &\Q@heassegéna%gdonphﬁaet pe of
synthesis, a nethod is used in which, for exanpy

e%%@ﬁ%th%gngFgu%FoH@%@ed by alternately repeatlng a

reactlQth@rMByﬁbhgﬁlaﬂhQOtaéidaegéte§§pﬂﬂdeglhothﬂe
t er m nal g? thesgegtlde to be syntaesize .i.s hound

td“%nﬁ%rSu%p TPERATCF & PnBRGbt 87 A ﬁﬁﬁFngBI 8ht ,

ansea@rinvg the peptide chain from the support are carried
out. In the reaction for severing the peptide chain,
hydrogen fluoride or trifluoromethane sulfonic acid are
normally used in the Boc method, while TFA is normally
used in the Fmoc method. In 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
ﬁethod, 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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acids in which the a-am no groups and side chain
functional groups are protected with suitable
protecting groups are sequentially bound in order
fromthe C termnal to the N 8ermnal, and a
reaction in which said 15 protecting groups of

a- ﬁﬁkﬂ?l@BOHQSe?Fn? téCHgﬁcor ﬁP@EEersHQHTQ b8 carried

the resin are ase peptid
syﬁFhe§P§eﬁth©d§p§ﬁ@UEréaﬁﬁytéPVFdéalpﬁté vYRA&eI Boo

”EEBQQOQEQrET@CbggéBogogggﬁﬁthQmQPl%hﬁsEMDQOQfﬁurlflcation
protecting groups used. 20 After synthesizing t

t aP§ePrpepinde Ihet Aractianneprrasgengibgekpi hge peak of

re@ﬁé'QQSémélﬁsaEBkeﬂaEQﬁraéﬁye§k891iBelgeﬁhéﬁeséﬁékﬁted
fromthe suppoft are carried In the reaction for

sedfi fgeere-pEperde ERAI REPthgEr BgaAtirRoPRadfapd in this

trihhhHOEONBt PRBR $HLHhPNFEeaCHY AbCecdPabORBREhY HE&Uysis
in the Boc nethod, while TFA is normally used in the

Fnde et haas FﬁeFFéoﬁéBrﬁetﬁ@ﬁnofﬁ?lexSﬁBP%Slt%ﬂ% analysis

af@feﬁﬁmhboaeﬂdDEQQQQh@Q @ﬁ@ly§§steSIn is treated in
hydr oge

fl d
the orSpeci TG CroUBLCR BEeREnpratEh: ahdoehb: fen 1ag 1L-6
iSré@e§EUerpdrtEQM1phptsdppoatefaibomadebylneaapengse
f.th tid h
o1y 05anBBh £ ol SPURTAPSRLRASAS £ neBa b 8
Fnidee xamihed, PhbenexBuplécatide-Peot écBLAQIT eadepanese
an@ne§§ﬁgéé8n95 én§e¥85138a£98npﬁ8t'§e399@9@ Lramythe

ggort carried out using f
ek eNas dese?iBedS. above in TFA. The resulting

crude pept bdg; ﬁalbﬁréﬁgﬁiagﬁgnaﬂ§h1b§§orpuat£ieﬁtpyof IL-6
aﬂ§%¥ % to HPLC.. El utjon should be carried

ut
YRR Bpt PAETh tBnERE| BRESERF nyn BeWat % - can be evaluated
acmyommfmalﬁyba§@d ®etNeas . nonsat | ypesediéarly, IL-6-

f [ The f d
P ofeneSaent pten PRt Falla) T’ LAFRAR oSPUET P oPahTH
|sL¢mmar5épa?a;gMphamd tebbzbidei KO3 ahelpeﬁfddpendent cell
ffffﬁ%oﬁﬁ yr6£|§§Eénlgh#ﬁlt&?ggefoifo&ggnb§d@ﬂé'gaggtlon of

ecul ar \NEIg ahal ysiI s usi n
spE%T@d%ﬁ%l? samuhba@@©@5bbnp@sth¢omrgﬁ%mggu@f Bp-6

am M0 §6h fs SEIHENRE2 SIRLYNSEHE - 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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10 Specific exanples of IL-6 partial peptides and

IL-6 receptor partial peptides are disclosed in

Japanese Unexam ned Patent Publication No. 2-188600,
Japanese Unexani ned Patent PuBl6i cation No. 7-324097,
Japanese Unexam ned Patent Publication No. 8-311098

and Pat ent 0 Si :

T SRS LEYR DRRTbCEORy A ot 757 TEE “AneRSE gptibody.
usedtiir Ilhé peesetor rwneritiooly ean behewaﬂmaﬁe@nﬂ@@onists

dokBRGent SRS B 1 Rs*Einas. RAkREr TR AToR S for

LemeepthslIomynphona cell line KT3 or |L-6-dependent
cel | yﬂg r. BSE cyl tured fal
addltlogﬂ%f %t en% t% g%&uﬁtaﬁégugfgsegweqnn%nkq%n is a

pr esened .of The- @amanﬂa@dhméﬁ am@aﬁmagmréﬁﬁmﬁtoﬁStméeferably
upgagg f, 3Hthynm dine by IL-6-dependent cells. 25

I n“addi'ti6n, 1211-1abeled IL-6 bound to IL-6 recept or

expr essiThg m@BD§hﬁéi@@@s@h@@apyuééptagﬁﬁg Poir- gresothelioma

reE%Eﬁogro%%Br%%%h%Qt%%|b% %%etg%es%B%‘kag%ﬁﬁxﬁﬁHé% be

he additi on of | abel ed | L-6 and
théd@pﬁeﬁﬁgﬁ@éu§ys5@mlp@éﬁyOpr|épeaéAWagéﬁh§F o ltlye o

af pherBRLi-aneq assay %Qa%&&benhnﬁrﬁeﬁﬁbh%e1%Q®Eﬁ@n or other
group that . doés not contain, /[|IL-6_ antagonis

pré@F&e&f ﬁnéééWFPGHSt6nﬂﬁ€th8uplPﬁr SEH&PE gnjection,
an&ag@at&brbslﬁre&g@btlamd d@mmapesamo@baUheng@e&ubms
fromt % oups. nak eé | L _ROSS| ible ta
[

oy STHALE 2 REUFL 18I Eh i Breo b PRRELL P Ey oBr - ERETRL o8 §5al
antagemist-coAsed plille andi cat gdrich the @ﬁaﬁ@h&?d&d, and

betﬂgssah&f&straw 0 ﬁae%l%dgrcgw Rel @n'l*e'am;yy %flfe%‘{‘;te%l
on nesof have been observe
aneccpeddngeteptde anei body symaitoms| pfethecggitdgent. The

antickady 138d qakhen sl kuf «2Ra0oRSLS tW%r%a%%Qg%%t©dOl mg to
as _being useful _as therapeutic agents

ned8PhBLi BFE. kSl?HéaPr@§tF€ﬁﬂ fgight Pﬁ%tﬁémﬁPé§éﬁPt1°“

|nX§ﬁbkﬁﬁth$er,”&”@@be bire 1mamab oof mghe ahdeplrieFatrably 5
targeb i's prefergbl a human. The s%thellona
t hEPapBuliPe 5§8nPSor elESsElePenRgatien

The preferable dose and administration method in the
case of anti-IL-6 receptor antibody, for example, is such
that the amount of free antibody present in the blood is
the effective dose, a specific example of which is 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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cell growth inhibitor of the present invention can be

10 adm ni stered systemcally or locally either orally

or parenterally. For exanple, intravenous infusion or
other form of intravenous |ﬁjé&t|on i ntramuscul ar
injection, intrathoracic injection, intraperitonea
'nESSE'9@eksSHH9§EaBSQQ§Vlﬂ eﬁgéoﬁat§599®§'EQBH§§lon and
enema or oral enteric-co 's and so forth
caﬁrﬁéd§eﬂécbé90daﬁésttNéla§ﬁ1nlstratlon met hod can

be Su't?HgymégbgﬁgﬁgomacQQ%QEBQUEQCtQSeﬁgeo§nﬂesothelloma
ynptons o atien effective dose is
sepééﬂeérﬂwth|ﬁngh@lﬁéﬁg@foﬁhé DIeAgNEoinYEDtAGNPBRY

Ki LggEaihok BHQXmﬁ%bg@EcﬁgﬁgagHb@%ﬁ&ﬁ@&'Qﬂrrg@r or additive
Al ternatively, a dose of 0 d_pref er ¥

5 depesding, OEaﬁhseag@p@éﬁéaaﬁépnpa?PEﬁt Framples of such

preferabhe gﬁaea@BQtﬂngnh%&ﬂ@&éOﬂaﬂgkhoghbﬁmbﬁéut1cally
case of anti-IL-6 receptor antibod for ex

. sueﬁcepﬁaplﬁh@raﬁaaﬁtssﬂVﬁPééfaﬁPiﬁéaﬁnpregi lPMltﬁécohol

bl pedyk$ngd bp@r@ﬁ&a@hbyecdegex @iBpechbilomexanpbeiafh

which is which it..Is adm ni st d us
L i ce#ﬁ¥#a§snoagdapwppsfbasﬁxﬁ F6r negAzum
| Nhkravaneds iwateetisoluble skkewhapesvdiumj earboryarthyl

d h
R e S R I

weekstbenogom, egenyAfrebicweekseiin, agesahghe agar,
adﬁ}ﬁig%%g%h EQBFQEXg glgngg §8Y§5@hxéene glycol
prBhepdbhg, 1Payatding Aieaperd ﬁéﬁpho%4 ﬁéeﬁ§}0péplﬁ human

klgegﬁanhQBuHQHy(ﬁgnghtmaﬁhgte@n1§b§5£@bn9n1§ehadeland
can 35 be adjusted such as by %thenln t he

adﬁpﬁﬁgﬁﬁaﬂFanaCFﬁpgﬁVAE ﬁpanvﬁﬁﬁ & BRRIRBERUSACBrice
peadweekvke . ongetheughy abde tieeksuseacereveeyethedeare

Kk 37 f
{hEup5EPLNT S8185R Al Phn R inFRonagt B SoatpRshBioned
vabddsti¥he aesotHéhpotm ther dpeat formgehheygr are not
”E§9&F§£a°€8 t Con?kSﬁEQte hipLgr of the present

i nvention arn a pharnaceéutically acceptable
carrier or addltlve dependi ng on the adm ni stration
route. Exanples of such caggpgpgpand additives

i ncl ude water, pharmaceutically
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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accept abl e organic sol vents, collagen, polyvinyl

al cohol, polyvinyl pyrrolidone, carboxyvinyl

pol ymer, sodium 10 carboxynet hyl cellul ose, sodi um
pol yacryl ate, sodium argi nate38wat er-sol ubl e

dext ran, sodi um carboxynet hyl starch, pectin met hyl

Celflulill(gls%\.llt%ﬁn%ledc hlelflrll(igx?ﬂlne)é%%hlaa%nggmel il o%t?sls]%y

casel n cerin gl yco

pmsyaﬂam dﬁmj@nﬁhﬂq, lanuawébemeﬁnpacatﬁmmt19MEépw the
al C?n%%l %tfe el{i Eical d r%l{@t% S%’h%@ealr%%rﬂl@s(@@ 'shown in

nannlt sor ctose and” surfa
accfe.p;t alll.e fIkinre wsc@mr@lmr masem&peartedadtmrtaevesmes

%t%%h Sddbi ‘%‘Lsin S?& S8b ?‘3&:‘%%%% uid aRhy other
selec or co ime he a ementionéd 20
aq@mmésmmmgetdo Itlheﬁ dr Gg flodinetshélp OdZe apot H226

AR B M e Sl el

provi xplanatlon of
the pre pleveénti dix R _ioifs Iéx nant

ref erengg 4 amAl:8%a a8 P85 Rt |nvent|on is not
l'i mted thereto. Exampte T -—Production of |IL-6 by

Mal | gnafdhe mEpsEssiosnd eoails pifndd- §orelg:|emﬂrngve<ﬂe measured

maldgnant smesatikeladrdmhee)thehiinas MeTO® 1iF2@52+t H2@ mRNA
H226 and H2452 was started at a ceII concentratlon

of %elroaffer Goatls dpnfeluSefl 408 thEnPRStithye control,
culatnidr & yhiogliod y{tRBRMwegentuaied Iﬁgrl@%ef afe@!atdarla‘ cSﬁxItLtml

F .. th ] | t I d
(e TS S R, 185 S Bl Mpaning
f orlO%addist, i anal r&NAayhaftolenonded sby LrdaseciepgorhdL~6R) in
COQﬁﬁpkrgékogélO%eaEUQang%hgeggl Ure SUpeNaLaly pcr

using a aut onat chem ['um neéscent enzyne
i nﬁM@é}@éaylSleft@m GrujeiAmebPER Bumitpml dépraagd Biosystems)

COrFRCkhRY kRl tthen @@%@e of Tﬁ%'sleUIré%uﬁrt%t Qird sHRRSE in
results are shown in Fig he experi nent

was
r epédt-ed -t hFdg - { POt oR)t HBG‘@;F@E@PI thien@mapg tyiof mRNA of

nOttHér capos |(gl@celrha dehiiele-3FpHbsbhaes pledgdeedenase) used
i nes H2052 and H226 produced

paﬁﬁr gﬁ&rﬁ? LREGR Y &P d | L- 6.

According to these results, malignant mesothelioma
cells are believed to express hardly any IL-6 receptor.
Since the pleural 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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Exanple 2 - Expression of IL-6R in Mlignant
Mesot helioma Cell Lines 10 The expression | evels of
IL-6 receptor were neasured for five malignant

mesothel i oma cell lines at the3¥RNA |evel. KT-3

cells were used for the p03|t|ve control, and

SYyNQyee sef Tih e ;Re08L ¥ C%tthJIL 6 t
Thgg\gocgﬁ)élts vvér g%édjul(t%ﬂre i'g) rs%len receptor

co@tna‘nllblq‘ﬁg/&%‘mlf@%lp@si Pihd @RmAbpldaft ér%‘-@de§0| WO 92/19759)

SR Tk e S Ry e

PCRuS)t&tramg(E@m iaed aBiddsyistneris 3 diagrs, t hedetoectenarations of

d Th ul.t i
(bSEESL A FrRr e Tind” SRS OF reRa (GPSY. ik teRpGY ture
( glssmrraﬂaotelmm«@rm osplizatre mmgogma@ez)amsm;tner dfuman
the gyt %”‘ %ta{yo'xlt ‘iaglr&ld'nn% b&{é‘?s% sy tr%cted for

nallgnan TESG6 I of| i'eve to exp
hat@byammwmﬂ;dflqaiﬂuhar pﬁ&t@aa the pl eural f|UId |n

cases o h%%||QQ%%h q nrqaqu%llgna 9&@%k§%§ear from

of bl oody pleural , 6 receptor is
suﬁme§@dgﬂ@?@@,pE€§@WFtu@ﬂ @ﬁgﬁEéﬁbMﬁﬁslnd@ﬁGe@h@§|L§ 6

beldigyed attQOpxe 3 ”‘bQJt\heQ:e'ﬂl 0LARSMHSHISON 0k H2l4se .
irritation. Exanple - Tnduction of VEGF Praoduction

by | L-6Ex3mpdie ful arI.rkswC(tmorrr.%NEﬁﬂ P& 081 GO oy L= 6

mesot helsicamy16@lilon i(28s FQOSZ and H2452 were

cul tured Th TNree Series in 24-we | at es
Chi Lol TEE AR Do AR S 1 PP aa e bsing

RPMblﬁ@&amﬁdn@mmt@@lhbmaf@dhﬂmlﬁgedHQB .t h@hoslel results are
cuI%yre 35 %’%?I Wa%sr%pl%&%%r ? RM%%e%% results,

Comenc Ssti Ml at reconbi nant " 1L-6 .
(1@lm@bmbh ce) ln@@om@ﬁn@wpduce@ bi@hngﬁwbﬂ3+of VEGF, it

re@ﬁ@bh@@”&e%@dﬁ@ %J EEQ%ula%%on(%gOIﬁgkni) and (3)
i nhibition byt ant i body,

humani z &f2ppile s‘inru t&’mmtv&.atrlﬁnquﬁifwiq@w 1io®
g/m) (BEthW@%l%%ed.fOF the medi umcontrol). After

cul turing._f.or .an addi ti ona

concent |o&&“@fH%%@§sc&PaW%éﬁgoPHQQPgﬁlﬁpoﬁFhVEGF is

f adhaiiceEGl) TR 6, hanculdelne 1isepEbBat ant sshiehe production
ne%%u%%%F“SIn%th ng%c%%ykln%LH%”awere 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. In 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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VEGF | nmunoassay Kit (R & D Systens) and corrected
for the anmount of cellular protein. Those results
are shown in Fig. 3. As is clear from 10 these
graphs, production of VEGF was?Pnducted by IL-6
stlnulatlon in both cell |ines H2052 and H2452.
30f VEGF Production by IL-6

gp%gxl%gguTﬁgagxperlnent of Exanple 3 was
repeate@xagpﬁg 5 wéhggganpnne§osﬁésﬁoha Ebrp Ptmmulation
8. Thessr okl 2858, SAOWRIER BhBaudeiff be ghew is
fromthese results, art I ne produces
h|gﬁdp@eélbyoﬁLVEGFanﬁtcedﬁdlmaﬁ Hé8pohd vbich production
St pulREEon DK oLL3 BanExamBle s Phasen of,
STRE3 EE?IL- ool RIuEXATRY eI -5 PIRRBNGE SndLaeRaoby
whnaﬁuba@au@tnantbﬁ VEEEens§e pﬁduééqmbynautalLaﬁd (10 ng/ml)
ceghdlgeﬁuﬂaé ronWBhﬁQnEr?ﬂU@tEQEe pb- VSOl figiAl)
i nduced by |L-6, were iIncubated in F presence o
r eéBAbBPHERL b[YLmGa(SEEGlﬁg/ e aﬁargéﬁaanelzsels of induced

regapBi-aaBbyl brbckesepher st4AA10g nh) sggggheanaﬂth
transducer _and activator o ra SCri ptl

(S%A#g?rﬁéﬂﬁéwéa ByPBHEP9§F§ BFhvﬂéoﬁﬁaéﬁﬁoﬁgﬁBPﬁbnby
f;m&pSSIgﬁa_taeg1§$éI§ i hﬁNA Qhaho$ﬂc8d5 ﬁné?hﬁdﬂl$w1ng
0 | ati1on stern ott ose results re
onBAreCoanR TR SR Tohs i A RoRk b Phaiis pf gang HotE 78
prmntnbat1phospmhbybatéenltsfaSEAEBoma31mbEEgved for

cel | 1 ihe VB0R.aL F0om Bubese ARSILEER of socsa mrA was

stlrmla I on n contrast C
of oSTAT8eda8 bbuesvaften EésﬁoﬁsemubatLOS 135cell llne

Sthﬂvbét'OﬁoBGEnESbélb'Hﬁ kﬂgx EHEEESﬁHQEeSO@S§Tﬁg§
. I ndi cat es gﬁory ated TAT3, whi |

ST%WBerVﬁéléﬁté@lﬂhélganﬁ phosphorylated and non 40

- phosphgexpated STHEdr Bxambterbassipduction of
SOCS3 b¥ Hkéb S ine F025, in whic
o

[l
S oduct FoRIAEmYRCPOEd VEREcERLB) fonbrobnythe) FepfRgsion
H28f Lacieehspr gdnet bpnvEGHf pyV&bt &8, nohdi adutedmby pGL3-

ILVEGF £? BkngggggrQXS the expression of luciferase gene
by a mutated VEGF promoter, were produced (Fig. 7).
50,000 H2052 cells each were transfected with 1 pg
of pGL3-VEGF or pGL3-VEGFmut, 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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I ncubating in the presence of reconbinant IL-6 (10

ng/ M) and sol uble reconbinant IL-6 receptor (100

ng/m) followed by neasuring the expression |evels

of induced suppressor of cytokjne signaling 3

(SOCS3) and 10 gl yceral dehyde- 3-phosphat e

dehydrogenase (GAPDH) by neasuring the |evels of

MRNA t hdixaanpdede t-hemdwdlH dwiomept iR RERHAMSIZ faincati2@b by

in_hour ddlhc%%r Zota:‘ﬂptho%rﬁ sogflubl%c%l baty %récegé%sre

results
i nduct i Greldf 1SEESHAGAA amesls 1% mhskmssemi2atee sn a 96-well

afh, n' L- 6nsct 'l nagé'f&fw &gl '@%’ﬁ%‘?@z 198 FCS at 500

Gousl Xpression of obse
in aeeJJJJsAwaiel lﬂ&lc@mmt})e cmtmza@z; Fimc)rfatV@r sﬁagm;s Aor 6 to

pI aﬁ'Ha@ C_'LlnB t%%G:ere\gHr@% rb@eshcteh%fe p a:IL(Pi%,né:Z%oluble

| uci'ferase ge FOITDt er, a
pGLI?rGVE@ZmHtOI\MatCHbemq/@Hs artee mmh@ssqr@n?e@wce of various

a qmut t e
proé%@%%&%é%ygﬁa X%O]Uo&ﬁi%%ég cel gqggchgmgﬂﬂée Those
tré@ﬁ)é@tSeeﬁm tshowry 1rofF ige 0VEaR 61 9pGl3-VE@Smits, clear
and e ttHe%?esfg%tgﬁfis C%élSl 139 Me1o) 53t iadl alad Wit H226

reconbi nant | L-6 (1 ng/ M) and reconblnant sol ubl e
| L9 e ddtorc st gyt on - Arpendedtblyyiay ithe pgresence of
daysconte dangi f1aga aatli-W teddpdwged 1 ofor @r@/&xﬂe VEGF

gagggtsiﬁin% wutateo EG .orong}- m? ‘ Qed of H2052
from Fi g:el&s |d1net he @aﬁhmfommﬂ rIg, & emol &d.-t6lke by Antibody
phospho e%égQgH%kn ché@ |t%ga'rnthe VEG-

pronDte ter due to IL-

6 sti mulTa icnderad naldtampdmeobdebhed. oBased @ omd
regylodt 3&n¥@> i yyemenhianed, Brangpl ey 31-¢ gRde td%SlS

|ncrease production of VEG-"due to IL-6 stlnula

i n inkbdpil tech @ RS A ids Geland i dvo e Opedicatldd Wf&

J A&@E@ﬁu natele mn Eh | %W@QJ ‘%)tl%d: eSY:Dn@Aing n%_]h RWMT fhedium
HQOS% and

236 ST tHi0h TG L & On(PeSdVare | £o8 REeeh
CelclulltIuIT&nleQ512 ttaldes s\mh@sdlf&&em riatyed inn the9Prwealdnce of
Pl aLe SN 19 BYe TBYHDCIY A PR nane

soluble IL-6 receptor at 100 ng/ml and in the presence of
various concentrations (0.1 or 25 pg/ml) of humanized 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 othér hand, inhibitory effects were
not observed in the case of adding human IgGl instead of
MRA at the same concentration as a control.

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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5 cells/well followed by culturing in five series for

6 to 7 days in the presence or absence of

reconbi nant soluble [1L-6 recepjor at 100 ng/ M and

in the presence of various concentrations (0, 1, 10

or 100 ng/m) of IL-6. Those results are shown in
Fighrd® asadié&sgfoit37 dsyssicl eae diesencethfseecombinant

He d, el ' -
CoRGRR Pt EERBRHaR: 1o 101 he/ b G cin Ph8"phEsthee of
recmnb¢mantosoéubteti@n6 (@pebtolO(dﬁolag/mg)ml of IL-6.

CCAMELE fooy L0 DLLT RGO, 51 P PLOTELLEN: £ E082cn che
15grame BRZQA@EIH; Ltl@&cppro@@dey)hiqh ofefeels oof IL- Ve grew
ok 5105, MG DEC - SL RN, 6 OL 90, L0052

anxee¢mb£maHMt$©bMWleFEDSQ n@¢$§tMErélO@i@@émihaWQHle their

Loron Eh GBhELE oLl Dy MG B el 4o che same

cutanpénga s nH2hpeecebl s erroduc i@ dyisgh nle el prekehleet -
of reC@Q@%ﬁP@tlfOLUfﬁﬁ1$£t§oﬁlo§1beMfﬂ ?%6%otlon of Cell

r econbi Trarmnt solupte TL-ob receptor 10U N

in the In%%@dﬁ%@5%fandm@¢l)h@¥%rlm¢ awcémae nby{ Aﬁidbtlon of
g/m) Oth@mﬁwzw1£$A851ﬂ~@rmémorFt@;blmwgn 6 Receptor
cul turing,.the anount of growth of HZ2052 celTs (0D
450) md%ghﬂgggied by MIS assay. Those results are
Shomn iQeFly. oﬂlcePB Bifi@sHt052 aaid -dé1 D 1o | B2y were
det er mi ne i nhibit n raty .
QeRRn T3 S e rir Dante (5 i i O L gyt in Rew
vwm&dfmmrmmntﬁmmnwedHQ% e EQ&ipwﬁdzhﬂh¢wﬂ¢mm@wgltﬂﬂfive
ragi s

contleﬁ%js g Wf% O g@%\[ﬁe% %gr]%ﬁ%{trl% 0 ?IZ&%OC%?{HSII) and
bysolatkelt ¢ i Bl frecemt and(H0 ubg Al - P Reeptler Rffsence of
| nhi bi tion. ' ti 5 Gel e

el e e actol (5, SO Fia0F SPHumanized
catifall rmiglRPAY - meRf e c@mmmm 1dvs II@SUathaowth rates of
CQ{&Cﬁntm{é A @2 SO C@éiﬁfﬂﬁké Hold oyed Do Luhidd i Ixsgg MTS

in - hree series for 7 days, in the presence of
r é’c%??oYﬂanThe e bbl E Mty Falptigidiga ugd Ry mamhdimes
i fl:élhle @f&&ﬁﬂcﬁq@feaé@d | 4 Scoaghcedt hationshd Cabdendd of

éﬁﬂtl n o é}éfi 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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Those results are shown in Fig. 12. As is clear from

the 5 graph, H226 cells that produce high | evels of

IL-6 grew |L-6 concentration-dependently in the

presence of reconbinant sol ubk8 FL-6 receptor (100

ng/m) while their growth was inhibited by

anti -1l L-6R antibody in th manner as

CoPPE 51006 PG SRIGH POFAPSSYT SRESE. The ERERLFETgitions as
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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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humani zed PM 1 anti body (0.1 g/m, 5 g/m). Those

results are shown in Fig. 15. As a result, anti-IL-6

5 receptor antibody conpletely inhibited induction of

VEGF production induced by IHL.46/slL-6R stinulation.

On the other hand, inhibitory action on induction of

VE roduct,i.on s nhot ohserved i,n the cas :
ad gzmogspet eresusla{:rfc’e a\(/:%n cgehnciwrnag‘ |%o nﬁs/l %df 1rr?u' ma%‘ﬁ %G%e%’éll lgtrfa)antl
as EGrtrrmilbody idist ewdt afnhantiit- Ideld rgemeyithorinduced by IL-

ti : 3 - I nhibiti f. STAT3, .
gﬂ oés)‘r;ﬁ%g”%ng%latoqﬁ&@yajt At n h{n Ié: h}sg('g) ea%tloS r Oﬁnftlhr)losdyre,é\3 ult,
st uthowtds anetdesrt o rdetadring meen twiretslodh eSAAT®R cells induced by
h td j . ! tJ | j Il -,
ggﬁﬁf‘)%o/%a_aégg%seoqﬂtﬁlcagcq]cﬁ-yéﬁarslec@gg%gjrﬁ?f%en@l%%dl&so not be
i nmeoiitagee by yS WPGH. of anti-I1L-6 receptor antibody in

cel | Iing k2052 . and cald 4 ing 42452 .4 eoqrASﬂ’lé“% Soluble

VEG: TIIUDC FresSurts darcT STTUOWITT1T FT4. L

resul t, Idntd Receplareptor  antibody significantly
i nhi bi t g, ;pRASPhGrY qteecﬁaﬁ%-r%a(srp%%d%%@)by HYCeLing a

by 1L-6/sI'L-6R stimulation in nalignant nesothel i ona
celflgsmad RS Eer3 hahnt giogiafnea®NA iefsast %o Lo
there%%ﬂ&ordﬂtaatﬂr% A BRI MES ROle rRRIRYRF ivanidtki, et
case of _addi nag%i:‘he sane concentration_of hu q I%%l
( Sidgma) ( Y2&Ragaddnt ol §thstlead Serears -(1256) 74 , 825-828).
Lﬁ@_ﬂ@@gﬁ@@sﬂ&d&ljﬁ(m le:hle% di@fefse(étdhﬁ){itjh‘ltﬂes\ﬂi@_cl I tase

t on awt of Malignant sot hel.i oma S .
ot o BT h o S SR o FE g Apegien inserted
di sisem metledd (Amear Omiel | Aplmatte taons @@ sc elrtsi/gquluateal iimto the
30 -RPI i i R 0%. foldo :
cun AT S h P Bl RS el o WAL muragenesis
of Systen( HAmenghan) ard N combintaet isolodgigepmimgr designed
receplLer t@qqlsré&{ﬂg% yst%g;dfdoraohhqn%ewécql,ofa Y ¥ePror cDNA.

of anti-VEG- anti body. “After culturing, the anmounts

of A§r GwiIeSWerte Odx dilfe P URFESB AT S2asSQP. CRHOTs 4ipe inserted
congefheatlicya tAfornwmndidd acSdgmap, was Uk fels ditained

CONLR ISR o B YO el Those |

ant i bodyrdicdtdeat tion kixpirte scelthegcOWRh endbaided; 3w luble IL-6
receptor in CHO cells, it was coupled with plasmid pSV
(Pharmacia) to obtain plasmid pSVL344. Soluble IL-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.



10

15

20

25

30

35

huérd

6/ sl L-6R stinmulation. On the basis of this result,
grow h action on malignant nesothelioma cells induced
by 5 IL-6/slL-6R stinulation clearly determ ned
to not be nediated by VEGF. Reference Exanple 1 -
Preparati on of Human Soluble [|L-6 Receptor Soluble

I'L-6 recepd 0de Mars: dH QEhis &b DV RIR LIinG ey &
pBSF2R. 236 t hat contains DNA encoding IL-6 _receptor

obtlEiThdd- R B PR Y Hreth P te nvgreddigle &HO gell
(Yamasaki , #iLicH) .celSCi@R w8241 BR5ri838) .

Pl asm d pBSF2R. 236 was then digested with restrictase
SRS IOHR*A T 1AL @ rREGRTTABIR WHih Akt Heéh 200 M to
e N At S o

i nt.r.odu nto, the -6 receptor c W .
t he 41F %ef‘td?r’o- Mty ifesh stingy (“ArPe r%(sfilﬁb Lgcove's
SY Mduhitf ice D g d deers desdighed IMDM, a%iled)NsritaAining 5%
st odgn..into the 1L-6 rtgct:?gpt r GDNA. ~As g result

of ‘s PHICEIRE O Sith Gt 9 FSERSEF 0 e FC

t hedmeatt ot iefn anfi e ladile 345.6 arctepDid was tolet aiuledire

th encaodes .s ble |L-6 ce - I n_order_to
xR s L OB . 628 Bt oy sotupLe
CHOLcd |rsscepit amasyacouuingd mwietch tpl demipde@®vit in the culture
( Phay |)adt0 obtain plasmd pSVL344. Soluble IL-6

25 receptor cDNA severed with Hndlll-Sall was then

m, -

i nsert edkeligy A SECEdh fPir eperediiminn @ fd Bt icthivpan IL-6
to obt aiyghtGH3gcel | expression plasm d pECEdhfr 344.

10 . tg Gf‘bra§ﬁ§d pECEdhfr344 were then used to

transf e® BB/ CHOUsE Iwas rembxBzet @dthadl®, HG. odt

al recorfdh PGt MAld - (1AGatho Sa.. WSAI(198Pnufbl1. Lett.
42~f§-c422d') accor di ng< fo ?ﬁe’ cal ceil%m pﬁoggrﬁngt e © ,

pr ddiffi® atli’on et Hewethererwitl Fapuad's momplesis adjuvant,
Bi @hd k&7 wab cdfEandéelloncelRe wiekdnehegliedneHOIL-6

nere then [tured for 3 weeks i
2. hhen e o R By SO LEt: de theg Fod T
c oftraiumionyy tk siegleuteamined Fe¥mdilalcped yinps, nbiesUamd fused
b R o, B Wil 95, B 13 BBASRER Ler® g1ycor
| i AS00ng & Ihybirdalomet wed tse lelbteidn agceirdding CeOtdhel method

of 0i, et al. using HAT culture liquid (Selective 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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clone. This CHO cell clone was anplified with

met hotrexate at a concentration from20 nMto 200 nM
to 5 obtain human soluble IL-6 receptor-produci ng CHO
cell line 5E27. CHO cell |ined6E27 was cultured in

I scove's Modified Dul becco's Nbdiun1(lNDNl G bco)

cont |n|n SW BS. After r cover ultu

suBePrLnae ChRE o RuRREPAFREh B Yot dird F Bden well
re?S@EQ%eHnbphﬁnéubbﬁiﬁg1Qv§HﬂE@H@t@ﬂt4W@S NBasUsedlte was
by ELIS % result, Soluble -6 receptor
coﬂﬁﬁhﬁﬂdaﬂé elﬁﬂé§é%?d|ﬁeFﬁ@béﬁPPErEL guﬁé?nggéﬁg to each
Ref,efenge EEQUDEEmQO SPﬁ§p§é§1|QBlD&wéﬁtbyFMQBBukhnﬁ the
Anti body 15 A BALB/c npuSe_was_i nmuni zed with, 10

r eEBABPAGREVEEY6OEHPRGROY e RELtSF. wa?hﬁﬂﬂoPSl'Eatg gamma
(18§§%t%Z éékkh@ﬁebﬁﬁﬁamgbboFrBéﬁﬁménCDﬂptehﬁents,

uvan an is_was_c nce a,wee
an%P iﬁréonanFﬁbody3%a§fagFé Pg Béga%?ee%aaanW?ﬁs positive
Seg@&bragn NMEYNegyt es-vepenaxagsedsayom bosalel MHPKEG6. BSF2
nodes a

Dot AYF ERECEIycOPE 21580, TACRy PP ABm HE: sel SREeAnt-1L-6

acgnEdhpdyt Antihe pRLAREed0byGsai@t hbridshAghHATIGG1k
culture liquid (Selective thods 1n Cellular

| nfitR6YBBy, W H. Freenan and Co., San 25 Franci sco,
351, 19§@xt}onestabhishng hybivdagaohhﬁybrpﬁoﬂacgdowth by

ti- L L- i body, - 6 bi ndi
o0 AT b R0V s RO 2890 e
hyhoudenaybhatiopaodliord HHED- BERAN MH66.BAFZbodyls were
“BHEb qefl %hgépb%ﬁep8é¥i nyk 26 M@££B§§t51£E°P'§t§o /200

Dyna ecC ori es exan was coat ed
oveLivghl #blaEwvedt byl10Bel addiigban aﬁtsampbsecogta@mang

ol B G 8RRy POgeR Har BORAES BUFPEr 11 phPBley ARe, Fhen

t heddptabeahdy tnéatednfofo? hobpvratafbem adding 3H-

teﬂﬂﬁ§g§g5§1x&%gsgég}QﬂglNeélg CﬁBEébH'nﬁAigéﬁowlee

seru er washing the plate with
Pa$:11061l of T6 chybsidera thénupbaseperonaghnsswliéter

2085 He0a R8P Ug kg oLhOURTabYohAEHEHE PO VEE N Blbo tiash
Sc1ence, Tokyo, Japan). Rabbit anti-IL-6 antibody was
used for the control.

As a result, MH166 antibody volume-dependently
inhibited uptake of *H-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-
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washed and 1251 -1 abel ed reconbi nant 1L-6 was added to
each well at 2000 cpm 0.5 ng/well followed by
nmeasuring the 5 radioactivity of each well after
washi ng using a ganma counter4?Becknan Ganma 9000,
Beckman I nstrunments, Fullerton, 32 of 216

hy 5%99H?n8§88§§%“§%€h%ﬁ§6% ¥§%59509£96 Edéohgﬁﬁokhlérlde

drng ass was u tlna
ob(@ahedcmemncahesecohbaeslnqhb aﬂlgltqnsnlowahplbody

“*EﬁngEQ?Eg$?ZQVmﬁa£? Q%@éhgfnﬁmg % 8?“95&99 15 M

Next Ing actTvity on gro g
N+ﬁ661amdlgmdynmasbuﬁﬁest;g@m@dtughn@l¥@d6wuébeﬂﬁ At

@&B&?g 88{% %ﬁ“%%ﬁ:?%?&@a PEBQs BS §usgla§§ew@w the

a mcroplate at
10@¢a@@ weraewashed|amsdtbweﬁh@lb@ddtQQHO@insaﬁéﬁ@r to

COSE@éEh”%arﬁ@@§§¥a§££999¥ apg_ Gukééébﬂgrf96r4§mmunlzatlon.

hour s Itiona culturing for 6 hours
af ter aﬂch@BéF+mPh§ﬁ1M@ﬁel@mbmﬁEﬂélﬁﬂ@rhhémgﬁrevery 10

BogL 08, w M) BheOaPo2Om&hivehtéa Jhercell s yereribanin-6
placed on glass filter paper_and treateq%%téglf. d b
autefBPfernabyasned (E%%03Nﬁsh0 G ehee! owed by
Jaﬁﬁ@ﬂﬁCE@Qh'bfaﬂpbri&oﬁaaﬂﬁlQ@d&r@@ﬁceUQEﬂhferdihEry
contro

vom%ﬁaoaépenaaﬁtbyndagg.ﬁﬁFbV%E& ag hyRrifoma culture
3Fb&b¥ﬁhdtﬂﬁtbyrbhﬁﬁoBBEivée@k6wthndabké by IL-6. receptor
Th MHL66 d | eay |

nelltPaf PEEOF L08Rt FGT o) R bF ShES Taaigt clguckEbed below.
Pr&par 201 di2@F eitis M labeledRecieyt of SAReLhbapine (2.5
o th;LagdrgngF9£ﬁ§Q&'999M @ﬂg8a959gﬂéﬁg§ﬁﬁ§9rghagtonln

rata Hrata .
J. bufﬁﬁﬁno|The198@yb1h32e99@©6Qgee}lﬁageb%uhaeﬁomlxed with

aCMTY@t§Qt1§88 359§§d450(ggﬁﬁ§§§bé EBnBeghgnhQﬂhﬁg a volume
Pi scat anway ding to, attached, protoc¢

DD P Bl BrboSRIEY (Tanasati SoR Cabeq) itk fagigonin
(1988fc241c1825n828he *Sldu+mart hiyeliowre ladlelleld 18.626@ceptor

Lo RGP Wsthral e R B TR
contatnahdzifgdivgtholi 62bWakoof 1 M Tris (pH 7.4).

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 producéd 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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Chemcals), 10 mMtriethanol amne (pH 7.8) and 0. 15

M Nad (digitonin buffer), and then m xed with MI18

5 antibody bound to Sepharose 4B beads. Subsequently,

the beads were washed six timd8 with digitonin

buffer to obtain partially purified IL-6 receptor

fonzd i.zat /,C f

il oA F5 L o SR RS UaR AR TSR MidLear,

parthsatIdny pidy)i f(iTegjal, LT6 et0 aldecept-oExpht deged (LO9%BM)3 166,
gg cells foll owed by production of hybridoma

|n accor nce Wi th ordinary nethods. The bi nding

activity of 1y bv2a6raectlbt weee Subéﬁna@aﬂithraﬁ% (v/v)

pog ﬂfﬁo&ﬁPW%J1fM§'r%uE% 'bﬁ@ra%%%a dWQ%oog of 1257

I nvesti gat ed accordi to et hod describe

1515bklb@ﬁ1@2&6f@&|Ushwame | aibelpdd ofi shmple were layered

35S- et hi oni ne ) and solubilized wt

2.
7 BPERe Ot Mad ot BRSoRfna BAPr . TeREESHLPPLYEFRY lene

0266 peelfos 1WeieR theremvreduatth onMEhd aRbishedhehaurdt
to Sephar ose 4B beadg haV|2% a volume of 0.04 ni
i S

f oFPEWER By Vddhiohg t&ex SeildSs with digitonin 20

buffer, A&Iutm@guuhe aﬁsimeuwl@mbmacbabe@edybkl@oma PM-1 was
receptor h m_ of, |n buffer H
eGSRy WL BB Ol SLLOR DTl (RS 11

0. @&cebtofr.hybri doma cul ture supernatant wer e n1xed

with 0 81l Al oPEOLALD CsSePRALRSECPRA! BRChAk 1 Mouse T1-6
0. 005 nRegep3®s Avthioedine-| abel ed | L-6 recept or

sol uti ogopieRdned %ﬁtlggagrkgeﬁoﬁQ@VQL Ehgeceptor was
i mrunopr eci pi tate was then ana SDS-

p
anarﬁyefﬁaoﬁﬁceaﬂﬂaeet@uﬁéﬁngﬁéﬁpdtHsﬁcrﬁsséténwﬁﬁﬁtor T.
|Leﬁt@QCepUQfIW@&nﬁmVGSQBQabed47A5168PQSE|tM op. 299
reacti o ositlLve oma Cl one
e Lol Hl Rened DRIERGOnS PRbShesa FPat RObF draDtor were
wamlhaved uhe;Mg@ xudthtygpeiquhd tbn6abnndgnd0s FCS

Eogégggépﬁ&abﬁ&&%i%&t?p&lg?d%ougroggigglgygL—G receptor

ece tor was
|nﬁé9m|gaﬁe@u&§umg hunamnﬁyehﬁnasceglahuﬁéfuaésy column in

?UWﬁQcEeQQQQLRéﬂEelEL56“@§c@b€B§rQgtEBBHgERsﬁgl'refef to

Hi rano . ., I mmunol ) 17
an8hraBépagmgnthongd §2510usﬁngesoﬁﬂoh KaRt eFmpRadéded in

(NawrEgghand Budel @8k orad) .
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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Boston, MA) (Taga, T. et al., J. Exp. Med. (1987)

166, 967-981). 4 x 105 U266 cells were cultured with
70% (v/v) 5 hybridoma PM 1 culture supernatant and
14000 cpm of 1251 _ | abeled TL48 for 1 hour. 70 | of
sanple were |ayered onto 300 | of FCS in a 400 pl

m enef HggsBobyehyLene -6t wBechOblowgd BYlowed to react.
centrifugation and nmeasurenment of radioactivity of

t hiegBt | Bybrpdpmaatpasuprodurerbaayippgduéeampyse soluble

hYPLLQOBBcE?%ér“@§s §E§§éh¥dd§?eEﬂlQﬁduEanthBth anti-
bi ndi ng of to IL-6 rece Ref erenCe Exa

4 moPF@péFaﬁl6ﬂC6PtQﬁt?nE®Q§€Y|ElSalPE@eBF@FPhﬁFﬁﬁéd}abeled

15siybagchanal rapbi bodyct 0 MRESRybkiGohBCERbAESWARAt were
prepared according to the nethod described in Saito,

T.copfipped 3o PRAfHEE. apE9efynere1ggbIogregped tice to

cebbsapPhodUSi Ag18DH§Brsabibl 81bheb ekt BLOWBI Ras named
cultured in | culture liquid containing 10% FCS 20

f ol'R6WEd- by purification of nouse soluble IL-6

receptorhefh@ﬂtthelzuhguaetsupeynahanhgushngraatlon
init col. um ecept

ti
AnEFBBHYReLN (P BPUSS TERE BF of BentVBRAHOSA PoCdFSLRG
etaatlbom@swaBnmbvészegated AtEbgeindOtgethéBiupRady. of >H-

25t§9m991§£ & ﬁnéeﬁH%g EQFEDHE?%go'ggkgu&% 6pr eCepLYrT,

were - m xe reuna s CO J uvan and
i Nfeatedl . ImlBBBheladeBEn9BB)a VWskalofeae1ﬂ§w2@@1p1/we11

hapEvneD 8082 ¥Ry TRuBeEEeRE parer "t Rae ST ERIR BLFLe: 10
wepg/mheof 30ohaevesteédand #ay346p apd0ahyémlfasi MB1E-1

AT ot B e bl Boche Lo UL B GEL anc
accolﬂaneé ﬁbth4®rdonasyatn§ﬂﬂbdsxiﬁﬁe(Kusé@ldawed by the

A TR LEBR Gt ny oHFHENR-LUPEur QUSSR ptake of 3-

pl ehgmt@dhedwast bheabhébsaned- tahoh g6 AatébodyAs a result,
gﬁﬁggg%ii%ﬁF§§8?§h§nHDgsgeao£gglSp{ake 5§Cfﬂnéﬁyﬂ%gine 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.



Next, hybridoma that produced anti body to nouse
soluble 1L-6 receptor was screened by ELI SA using
rabbit anti- nouse IL-6 receptor antibody al kaline
phosphat ase-| abel ed 5 sheep anti-rabbit 1gG The
hybri doma cl ones that were confirnmed to produce
anti body were sub-screened twice to obtain a single
hybri doma cl one. That cl one wa0 naned MR16-1. The
neutralizing activity during information 10

transm ssion by nouse IL-6 of this

oyhrmgona- produci ng anti body was investi gated
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ademtpg/ M of nouse IL-6 and 12.3 to 1000 ng/ m of
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3Ht hym di ne e uptake of 3H thynidine was then
measur ed Théowss aemerdlm@ toretaim, 229hgreén; the pleural
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MR1Gr 1 (FHERMy éﬁ’é@ﬁ@%dfﬁ? gbeathymdet phar8ed,t Bhe anti-
inhibit binding of IL- 6 To IL-6 receptor. 25 50 -
IIGGAINMR Rt Al Aanst ikedyint § -noneelenal naBt {pedg) to IL-6
receptor antibody for the production of a
li oma therapeutic agent. 2. The use according
to g@. aimTheMuﬁéﬂabcdf&an@es@tabéimnn WBepéEnrathe anti-
mesot hel i oma. 3. The use according to claim?2
I Linife r&1G@P R0 amrexmqu e JRRHREI MRl i AP P PYRaRe human IL-6
re%hg d@ nesot hel i oma. 4. The use according to claiml
rein, the anti- IL-6 receptor antibody is
monac! ona]heanisé)cmty;dmiﬂ.g 6co recaim ok .wherdhe, utlke anti-

accordln to claim]l wherein, the anti-,
%or antibody 1s monoclonafiantlbody to mouse IL-6

L-6 recep
receptor. : '
7. The use according to any of claims 1 through 6

wherein, the anti-IL-6 receptor antibody is recombinant

antibody. \
8. The use according to claim 5 wherein, the

monoclonal antibody to human IL-6 receptor is PM-1
antibody. .

9. The use according to claim 6 wherein, the
monoclonal antibody to mouse IL-6 receptor is MR16-1
antibody. '

10. The use according to any of claims 1 through 9
wherein, the anti-IL-6 receptor antibody is chimeric

antibody, humanized antibody or human antibody.



| L-6 receptor antibody is nonoclonal antibody to
human 1L-6 receptor. 6. The use according to claim1
wherein, the anti- I1L-6 receptor antibody is

nonocl onal antibody to nouse IL-6 receptor. 7. The
use according to any of clai-ngil £hrough 6 wherein,
the anti-IL-6 receptor antibody is reconbinant-
anti_body. B. The use according to claimsS wherein
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ancébegdyor is MR16-1 antibody. 10. The use according
wher el n anti-1L-6
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to claim10 wherein, the hunmanized antibody to IL=
mesetbpildpmas cleddwni zed PMi anti body. 12. Use of an

anti-interleukin-6 (IL-6) receptor ti.body. for, .t he
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monocl onal antibody to IL-6 receptor. 16. The use
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or antibody is nonocl onal -anti body to hunan

re#€§§8£ieceptor. 17. The use according to claim 12

wher @i n, Théeuast eccbrdfingeteptiaiantiibatypriein, the anti-

npnocl onal antibody to nouse.|L-6_ receptor. :
IL-6 receptor antibody is monoclonal antibody to human IL-6

receptor. _
17. The use according to claim 12 wherein, the anti-

IL-6 receptor antibody is monoclonal antibody to mouse IL-6

receptor. , ,
18. The use according to any of claims 12 through 17

wherein, the anti-IL-6 receptor antibody is recombinant
antibody.

19. The use according to claim 16 wherein, ﬁhe
monoclenal antibody to human IL-6 receptor is PM-1
antibody. , ‘

20. The use according to claim 17 wherein, the
monoclonal antibody to mouse IL-6 receptor is MR16-1
antibody. o

21. The use according-to,any of claims 12 through 20

wherein, the anti-IL-6 receptor antibody is chimeric



18. The use according to any of clains 12 through 17
wherein, the anti-IL-6 receptor antibody is
reconmbi nant anti body. 29. The use according to claim
16 wherein, the nonoclonal antibody to human XL-6
receptor is PM1 antibody. 20. The use according to
claim 17 wherein, the nonoecl5@nal anti body to nouse
IL-6 receptor is MRL6-1 antibody. 21. The use
cecardin f ' > 1, ' rein,
arfRE T B e ey A (B AR 08
ant i2kQdy THaunmsd zattardirbpdyo orldimedl awhebeily, LRe
The use accarding to clajm21 wherejn, the ., hunqani zed

huganipesy and Yoot & pklord i LEIRRENE A3 Piranizadi BYa
antibody. -



