WD 01/07480 PCT/1L00100419 USE OF IL-18 INHIBITORS 5 Field of the

i nvention The present invention relates to tunor netastasis and neans to
inhibit it. Mire specifically, the invention relates to prevention of
tunor net asW&9149748¢ i nhi biting the production and/or act PCT/IDG/00419
interleukin-1 8 (1L-18). 10 Background of the invention The adhesi on of
circulating cancer cells to capillary endotheliumis a critical step in
the genesis of netastasis (1,2). Vascul ar cell adhesion nolecule-1

(VCAM 1), a nenber of the inmunogl obulin superfam |y, nediates the

adhesi on of hematopoietic cells and activated | eukocytes to

proi nfl ammatory. cytokine-activated endothelial cells 15 (3-5). However,

t he adhesive function of VCAM1 may be usurped by animal and hunan cancer
cells to potentiate experi n¥/fSEIOFELE8 RNHIBITORS (6). For example, IL-1 R
and TNF-a are known to potentiate the nmetastasis of VLA-4-expressing
mel anoma cell's in lung tissue by a nechanismthat invol ves the '

up- r equl expression by endothelial cells (7-9). It has al so
been ﬁﬂg%ﬁ %W/{l?lfé IL-1 and TNF-a significantly contribute to
hepat i c col oni zation of B 16Mcells. both in nornal

and. | i popol ysaccharide-treated mce .(7,8,10-20).. In addition, mannose
r ecept or - nedi Eh%prdsewamvmtmmmmnunmdmdlﬁtasiﬂmnd ﬁlbﬁﬁ)tocﬁihiblﬁﬁl Mati on

I nvol ves _aut [ di ated HSE cel | expression of VCAM 1, | eading
to incr 8&?&@‘% ﬁ?ecg’lan%‘Hh 3tes, to, Reeveation of sumor mefastasis by, inhibitiog ghewn

that 25 blgdhcfibn Sd/b: ﬂik‘ﬁ epase VLA-4-stinulating factors, '

whi ch pok’entlétne ﬁﬁg 5@’%’& 4!3%@ I LO0/ 00419 cell. adhesion to HSE

cells (11). Thus, IL 1P i nduces VCAM 1 expression and )
10 Background of the invention

The adhesion of circulating cancer cells to capillary endothelium is a critical step
- in the genesis of metastasis (1,2). Vascular cell adhesion molecule-1 (VCAM-1), a
member of the immun9globulin superfamily, mediates the adhesion of hematopoietic
- cells and activated leukocytes to proinﬂaminatdry cytokine;activatéd 'endothe-lial cells -
15  (3-5). However, the adhesive function of VCAM-1 may be usurped by animal and

human cancer cells to potentiate experimental metastatic spread (6).

For example, IL-1B and TNF-o are known to potentiate the metastasis of
VLA-4-expressing melanoma cells in lung tissue by a mechanism that involves the
up-regulation of VCAM-1 expression by endothelial cells (7-9). It has also been

20 demonstrated that IL-1 and TNF-a significantly contribute to hepatic colonization of
_Bl6M cells both in normal and hpOpolysacchande-treated mlce (7,8 10-20) In addmon,. .
mannose receptor-medlated hepatlc sinusoidal endothelium - (HSE) cell actwatlon'
involves autocrine IL-1B-mediated HSE cell expression of VCAM-1, leading to
increased B16M cell adhesion and metastasis (21). It was also shown that

25 IL-1P-activated HSE cells release VLA-4-stimulating factors, which potentiate B16M



VLA-4-stinulating factor release fromHSE cells, which may confer upon them
an ability to create a pronetastatic mcroenvironnent for certain

i ntrasi nusai dal I_}/-arrest ed VLA-4-expressing cancer cells. 5 However,

bl ocking | LYQOB4B TNF-a led to only a partial netastasi $CEAAH9PAMISoN,

I ndicating that other factors either conpensating for their absence, or
acting via alternative pathways are also involved. Furthernore, nost of

nmet ast asi zi ng cancer cells and the target tissues are unable to produce

e z . | ssues a
| gand corkAohESER & Y 6 100 XBREHERP. MERER VoAML, BRERG [ hduce

pr oi nf | avIpg-a+syinfildtinlgi fiRtdreleRASE frofe 'HSE dell§ WHidh Hia? éﬁ%@gé§§tﬁ tan_EVOke
VCAM 1 upregul ation and its i'nvol verent during capillTary transit of cancer

cel|s . abilithin crgatela premetastatici mistoenviron®ent foxiceitaiduintrasindsoidaty)ariested novel
cyt oki ne\m% shar es Struc“iLs?' features wth the IL-i famly of proteins
(22) and TCT BIFAPINE CHMEF £¢'%s with 1L-12 (23). It has 15 been reported
that 1L-18 production from Kupffer cells activates both TNF-a and FAS

|'i gangl- medi at gewbRRabIRERME ILPEY ANEYNFL i35 5 ATy
(24). More recently, it %asp%;een reve‘gllidaﬂfﬁlgy amﬁ%qgﬁggh%%gérgéié&sﬁ

proi nf | aindicating that ptheri Gstdry either @ompehsatimpaforothe§ absunee,esprREag Ovaand
synthesis of TNF-a from +/, + and natural killer cells with subsequent
product i B'FF‘B?tWeLE"%HW%)ﬁcPY%S I%W‘f farthermarepmogiopimstasigpizingreanserycells
reveal in ' I Ld of . 1.0 the t okj ne

hi er ar ch&%ﬁ?&mm%@rﬂ?@l %‘%E%@@Ei‘%é ﬂf)lg‘le'eel;tf)'r}kg -ﬁ“&&’ﬁ’i‘{%& OFR0¥Chot yet
been el emdotmimdor Amannosee rbeptorNtigdhd icofbentrafiél iually | doed 8RR myﬂﬂgified
fromurinpe by 25 chromatography on |L-18 beads, sequenced, cFone ahd

expr & s eicreaserognducy proinflammytory) aytokiae rederel Hen@) #icomultiple mediators that

evoke VCAM-1 upregulation and its involvement during capillary transit of cancer celis

are not well characterized.

IL-18 (IFNy-inducing factor) is a novel cytokine that shares structural features

with the IL-1 family_ of proteins (22) and functional properties with IL-12 (23). It has

15  been reported that IL-18 production from Kupffer cells activate§ both TNF-a. and FAS
ligand-mediated hepatotoxic pathways in endotoxin-induced liver injury (24). More

recently, it has been revealed that IL-18 also possesses proinflammatory properties by |
direct stimulation of gene expression and synthesis of TNF-o. from CD3*+/CD4+ and

natural killer cells with subsequent production of IL-18 and IL-8 from the CD14+
20  population, thereby revealing an unexpected pivotal position of IL-18 in the cytokine

hierarchy (25). However, its possible role in cancer metastasis has not yet been
elucidated.

An interleukin-18 binding protein (IL-18BP) was purified from urine by
25  chromatography on IL-18 beads, sequenced, cloned and expreésed in COS7 cells.



| L- 18BP abol i shed IL-18 induction of interferon-y (IFN-y), IL-8 and
activation of NF-icBin vitro. Admnistration of IL-18BP to m ce abrogated
circulating IFNy follow ng LPS. Thus, |L-18BP functions_as an inhibitor
of the earWgQOmM#80cyt oki ne response. |L-18BP is constit uFFHEOYOMr essed in
the spleen, belongs to the 5 i nmunogl obulin superfamly and has limted
honol ogy to the IL-1 type Il receptor. Its gene was |ocalized on human
chronmosone |11gl3 and no exon coding for a transnmenbrane domain was found

in an 3 nomi equence... Seygr Vj n o roteins
hi ghl y%lﬁ%%agmeg ﬁfﬂgégﬁc%oﬁgégéﬁ%‘gﬁﬁﬁap%?%lﬂ"ﬁgg%@c? ésﬁ\ﬁgir#gif%?t enuat e
| L- 18 a0f JAtRT {6 Adrhihi Y ISBPT 16 &hice’ f6rogMee Eirdhl YEN.

99/ OQOy.MAS}ﬁd{é@%F imﬁﬁ%{égogaé?}l%ﬁlsgﬂ }/ in c\E/B\iD 99?09063, I%?‘%8BP.‘£d

mut ei nsfollofvitige LPS! Mhas,NEL-18BRcfinctias ate an Vinhibites of tbe i eady Tlak tcytokineor
circularly pernutated  derivatives and m xtures theyeof are caQabI e of

bi ndi ngresponse.- 18-E8RP ois capstivtively exmersedt fhqthenspleens Jheloness 9 tes angy or

| e _of bl ocking t i vi : YD ' i on Th
g?g n?"’?’ﬂ‘x’f@@?‘?cb(ﬁ‘m%%g?ﬂg@ H@ hg‘%feﬂn& é% héﬁmll‘#?i t§i tor s'yloﬂnl3 Ef‘ﬁeé:é%?g&l ESIC? inon °
and/ or | asi bchliRdPlofP Bliihh Othrofos®fé CRIGIGt and ond nédn tcotlimgofor a

metastasis. 20 Inhibitors of 1L-18 production are e.g. _inhibitors of
cas pas etrdnsmieimbranenddsnaio veasdfound in gn $¢ kb genomicssequenceq Seysah BRVINSE es

i b teRcadepuiepse proraias RihEp AupologPlsy ia il 81, gbBlnB AR Afal HOMRK B
Whi o CQUPSkEnin T L1E Hid RO 1 BrobRiCT-SAC ARpOtse (GEIhd WESPs,

mut ei ns, Tused proteins, functional derivatives, active fractions or

ci r poul a99/99063).MAk adescrilstel inoee: ipaticulanlyr i WQHR09063n dL+18BEs and mwteinsy 07480
PCT/ 1 LOO/ 00419 _Preferabu{ the iphibitors Psed are. I'L-%?B S O &Ptei n,
fused phusedi proteing, c funstiapal derivatives, active fractions or circularly 'permu at

derivatives and mixtures thereof are capaBle of binding to 1L-18 and/or capable of

modulating the activity of IL-18 and/or capable of blocking the activity of IL-18.

15 Summary of the invention

The present invention provides for the use of inhibitors of IL-18 production

and/or action in the preparation of medicaments to inhibit tumor metastasis.

20 ‘Inhibitors of IL-18 production are e.g. inhibitors of caspase-1.

The inhibitors of IL-18 action are selected from antibodies against IL-18,
antibodies against any of the IL-18 receptor subunits, inhibitors of the IL-18 receptor
signaling pathway, antagonists of IL-18 which competé with IL-18 and block the IL-18

25  receptor, and IL-18BPs, muteins, fused proteins, functional derivatives, active fractions

or circularly permutated derivatives thereof which bind IL-18. "
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derivative, active fraction or circularly pernutated derivative thereof
whi ch has the sane activity as IL- | 813P. 5 Pharnmaceutical conpositions
for inhibition of IL-18 production and/or action to inhig%t r

metast atis WOIATEY provi ded by the present invention. An Ww ot

i nhibiting IL-18 production and/or action, in order to inhibit tunor
netastatis, is the introduction into the body of an expression vector
conprising the 10 coding sequence for an |IL-18 production and/or action
i‘'nhi bitor, such as an IL-18BP. Brief description of the figures Fig. |

Experinmental hepatic colonization after intrasplenic B 16Mcell injection
in the wild tpprsgerably-thé inlibitets dsédGire fE- 18BPS, orld marein, faserl proveiny, dunaiondhy 10
after B 16M 15 cell injection and fixed in phosphate buffered saline with

10% f or meletivntinee activerfiaation|or cisaylarly permuiated dericativecbenepf whichrhas dhesanme
nodul es) were er.adi ed fromIL-10-'- and I1CE-/- nouse livers. Fig. 2
Ef f ect ofaCPY'ﬁé%ﬁs'h * | CE i nhibitor and anti-nouse |L-18 antibody on B
16M cgl | adhesion to HSE cells, and IL-1(3 and TNF-a production from
untreated and 20 B 16MCMtreated HSE. Cultured HSE cells were incubated
i n the presenPhamiacButicl/c@pbsitiodfdr. inhibitkonef Hxp& provnctien ahdion agtion tat ed
and treated HSE cells received 10 pMICEi - or 10 /m anti-nouse |L- 18
ant i body BEPEtumenBriasiofs W@?WIEW%X%E Te$eny Wegg??'s adhered to HSE
substrate was I . tiVv Wt h : | Pkd:al
nunber of addég’%ggerlvgéﬁﬁ%%gﬁngo% ?§ @%{&tl%r%%ﬁ%gt tggtog&é\}\‘:trdemrhgggvered
25 Dbef or aumdhgrRtaentis,ds detiarodwsiohlintb@habodyldffarpexpoessivntvieator compyising Ithe.
Data represent 4 WO 01/07480 PCT/I1A0/00419 the mean SD of 4 seBpar ate
ex perlione rodingseguence ferant lipl § productionand/or aptien inhibitor; such@s an IL-18BP.

Brief description of the figures

Fig. 1. Experimental hepatic colonization after ihtrasplenic B16M cell injection

in the wild type, IL-lB'/ - and ICE-"- mice. Livers were removed on day 10 after B16M
15 cell injection and fixed in phosphate buffered saline with 10% formaldehyde. Almost all

experimental metastases (black melanotic nodules) were eradicated from IL-1B~/~ and

ICE-/- mouse livers.

Fig. 2  Effect of irreversible ICE inhibitor and anti-mouse [L-18 antibody on

B16M cell adhesion to HSE cells, and IL-1p and TNF-a production from untreated and

20 B16M-CM-treated HSE. Cultured HSE cells were incubated in the presence of
B16M-CM for 10 h. In some experiments, both untreated and treated HSE cells received

10 pM ICEi or 10 pg/ml anti-mouse IL-18 antibody before B16M-CM. The percentage

of B16M cells adhered to HSE substrate was calculated as relative value with respect to

the initial number of added cells. In addition, the culture supernatants were recovered

25 before adhesion to detcrmine IL-1B and TNF-a concentration by ELISA. Data represent



of B 16Mcell adhesion to B 16M CMtreated HSE and of IL-1 R or TNF-a
production wth respect to untreated HSE (*P<0.01) were statistically
significant according to the Student's two-tail ed,. unpal red t-test. There
were non- YQP¥EMOCa| [y significant changes in 5 | L-10 or PERGEON00ISG Cct i on
and in adhesion of B 16Mcells to HSE cells when these were treated with '
ICEi or anti-IL-18 : antibody in the absence of B 16MCM (data not shown).
Fig. 3. Effect of ICEi on B 16Mcell adhesion to B 16M CMtreated HSE in

s 10METE SRS Sl iRb it babE R R RO . IR gL | 0T
ng/ m recRIEMNGIE adﬂé&ioﬂetolmmacmseaeécsﬁsadﬂﬂdof 01816 Tﬁﬁo@ﬁdd%cﬁ&get her
with B 16MCMfor 8 h. In other experiments, HSE cells recelved 1 ng/n

mur i ne with redpectoto uxﬁtearng/HSE'(RP<e.Oi))weﬂa stanstn:aliy mgnqlmm acdobding e tthe nouse

| L-18 I I bod d bef Kk

treat mﬁﬁgw%&%p@ﬁfé,.ﬁ el B etk o ystialy 5 | bicat e L
Boer o B 30 I EpRRtAGT e i hehitl OF BIOR collélo HSE ulSiffen'iBRET 2TC

percentwae wiatdd Wit IOH | or Al - £8 ahtibddyEinsthesdbserice aﬁBlsmﬂ-cM tdat4l nos

relative value with respect to the initial nunber of added cells. The
resul t sshowm).esent the nmean SD of three separate experinents, each in
sextuplicate (n=18). Differences in the degree of adhesion 20 with respect

ts?a’tjlnts'[ ?gjﬂ‘;’ﬁgm fﬁ@gtotf?ggt %@%S%iyrgﬁ%sﬁ ?ot #]@NL e‘%“ﬁ{ vvon} ail ed,

unpai r etrb: HSE! cells Nadte Shctibatet with busﬁmﬁﬁmmrmmef@r i8h.38iRe HSE of B
16Mcells to other ICEi -treated -control HSE which additionally received or

not10 regllsireqeivedrld pM- ICEi ff@‘r 18h hefaie Bl 6N6CM.dnaddition2 § ngfmyl regombipagt t r o
Bl6M cell s a |ontol -treat cel I with 1
ol i BN AR v FiSn added inysoras ISR, celistosrhecyid B ed i dho "

other experiments, HSE cglls received 1 ng/ml murine IL-1B or 100 pg/ml TNF-a for 6

h, and 10 p.g/ml rabbit anti-mouse IL-18 polyclonal antibody was added or not 1 h before
the cytokine treatment. Noh-speciﬁc | IgG polyclonal antibody was also added to
15 untreated and cytokme—treated HSE cells. Then, HSE cells were washed and
BCEFCF-AM—labeled B16M cells were added and washed again 8 min later. The
percentage of B16M cells adhered to HSE substrate was calculated as relative value with
respect to the initial number of added cells. The results represént the mean +£SD of three
separate experiments, each in sextuplicate (n=13). Differences in the degree of adhesion
20 with respect to untreated. HSE (*) and to IL-1p .or TNF-&-h'eated HSE (**) were
statistically significant (P<0 01), accordmg to the Student’s two-talled unpalred t-test,
Non-statistically s1gmﬁcant changes in adhesnon of B16M cells to other ICEl-treated
control HSE which addlthnally received or not 1 ng/ml murine IL-1B for 8 h (data not

shown).

25 Fig. 4. In vitro B16M cells adhesion to IL-18-treated HSE. HSE cells were

incubated with 1 ng/ml recombinant murine IL-18 for 6 hours. In some experiments, 10




5 11: WO 01/07480 PCT/HM 00419 gg/m TNF-sRp55 or 106 ng/m |[|L-1Ra was
added 10 min before IL-18. In other experi ments],c 10 gg/m anti-l\/CéMl

anti body or_a simlar concentration of non-specific anti-nmuse |gG was
added tg HEO MY 30 nin before B 16Mcells. Then, B 16MPEEM0008fResi on
percentage was deternined as described hereinbelow in the exanples. The 5
results represent the nean SD of three separate experinents, each in
sextuplicate (n=18). Differences in the degree of adhesion with respect to

basal ' ' i ti@al Lo | 8-l eated: HSE o * * r
s? :1? [ sms g%wx%&% Iﬁgé“ﬂ B%’&a{lccbvg% aqdhﬁgtalg)_ gofnig’e&lﬁdgﬁﬁs ?‘E \H(Sl'-"’trai | ed,
unpai r ededpetiafents, 10 WeahPadtEWCAadCT axﬂib(ﬂ? 0@t striftar d&ﬁ%&i&%nm%ﬁgciﬁc

proi nflammatory cytokines, including interleukin (IL)-1 R and tunhor

necr osi sanftimoyse g6 reas added 40 HSE eellx 30 min befiore B oM ofellsafben, REM wcetlo

_ . - h
e e e o A T M il
| NAUCS NOrekEs YHFE46he the Bhdan AKTBSHO hrd® s%ﬁ@ﬁﬁﬁyggkﬂﬁﬁa@e'i@%g@?i?%m

I nvention shows that treatnment of primar Swth
condi t i ofwed 8yydifferanceMn the degrd 6f adhesiommitl Respédtito (bakt}l Imédilhm_ Ltf@ﬁed(lBSEB

6M pr.onotes .t he adhesi giween B 16M and HSE cells in vitro.

16M0g\/l a{*gé"f‘ ﬁad@éﬁs'FFPéei:Fgﬁjg’ﬁ JHersrstatistiea]ly,signifiqroty(Rr0. 0  aecardingita |
vitro. *g | & early denonstrated that tunor netastasis
IS indeeﬁe\r%yl a% gg"&%ﬁggﬁ}hﬁlﬁﬂgtﬁ#\’d TNF-a. The present invention shows
that B16M CM i nduces the production of IL- 18 by HSE cells and that |L-18
is the cytokine contributing to increased adhesion of B16M cells to HSE
cells. IL-18 enhances adhesion by activating VCAMI| expression in HSE

10  Detailed description of the invention '

Several proinflammatory cytokines, incluciing interleukin (IL)-IB and tumor
necrosis factor-alpha (TNF-at), promote the adhesion of cancer cells to endothelial cells,
thereby leading to metastatic spread of tumors. These proinflammatory cytokines
promote adhesion and metastasis probably by inducing the vascular cell adhesion

15 molecule-1 (VCAM-1). The present invention shows that treatment of primary cultured
murine HSE cells with conditioned medium (CM) from B16 melanoma (B16M) cell
cultures (B16M-CM) promotes the adhesion between B16M and HSE cells in vitro.
B16M-CM also induces the production of IL-1p and TNF-q by HSE cells in vitro.

However, it has not been clearly demonstrated that tumor metastasis is indeed mediated
20 byIL-1B and TNF-a.

The present invention shows that B16M-CM induces the production of IL-18 by
HSE cells and that IL-18 is the cytokine contributing to increased adhesion of B16M
cells to HSE cells. IL-18 enhances adhesion by activating VCAM-1 expression in HSE

25  cells without the involvement of TNF-a or IL1p. Incubation of HSE cells with a specific



25 cells without the involvenment of TNF-a or ILI R Incubation of HSE cells
with a specific 6 W 01/07480 PCT/1L00/00419 caspase-1 inhibitor (10 M
18 h) conpletely abrogates B 16M CM i nduced adhesi veness _w ecreasi ng
TNF-rx proVQOAH and the effect is not reverted by addfﬁ%wﬁ“gmuse

I L-10. Addition of anti-nmunne IL-18 antibody to HSE cells prevents B

16M CM i nduced . adhesiveness, without interfering with B 16M CM i nducti on
of 5 1L-1(3 and TNF-a. Simlarly, the recently cloned |IL-18 binding
protein (Ll 13BRY; 0BV S18 h§McbMpleidly C atrahas B FIMCMThdiel6M t 0
HSE cel Icégﬂlaﬁel?/i tl%lg;ﬁhﬁl(r’)\hﬁbo?toré o? ’?NF%andyl L- IR such as the p55 soluble
TNF- r ec q@h&ivenesst Wthbht deciesingt TINFan pagluction, andethe effemblie nbbreverted by t hi s

| L- 18-i nduced adhesi on. Thus, the present invention provides inhibitors of

| L- 18 pmdditioniofmause Ihekfi. dvddition: ofAnti-murine B JiStantibady tontBE<qedls psevents
I nhi bitors 10 _of |L-18 production.inc|ude inhibjtor o
I nh: b: t SHEM;CNLindygeg - o gvgyeéls, é"@#h(?l‘}{ (L-,iﬁwfl'r. 3 Iga‘l” oéag%ﬁ@f@ﬁ%%&q o

ant i Qodi | C [+ - hidire \di A9 NRBPYA¥oONE Of
t he two Iﬁ-ﬁl&ﬂ%ﬁﬁf&xf@@é@ﬁ& hllseu%gerﬂﬂ?glbl nhlLb?§ g?}sdl%bﬁgeélﬁ L-18 P?ecept or

si gnal | igasveR&tBY6M-CRIRindgeedl dhesivéness of B16Mh o HSEocelistie vitra. Hnhibites cfrid

bl ock the IL-18 receptor .and IL-18 binding proteins, which bind IL- 18 and
bl ock i {INF-tartdi - bgjisuch asibeipdt splubknENFrissenter orihe JLt orecepion aRagoRst e

Cpr oqul Stare Hghte (e saveise chip P Erfiieefl B s, i PRSLRIIRER P vides, o,
cyt oki ”qﬁhiﬁﬁ&fs E;?gﬂﬁst toaﬁ&m%du&ién a5 4615 k@ Thhit turiSeiYhdtasthdis \IaRibitersnd .i n

accordance " w resent rnvention that IL-18 is operati ng, in the

i ni tigat iofMLA18 3Roductionf inahmdatinhipiterseof saspaaetl ndnhibitwussef 1L118r agjianasreon in -
the hepatic sinusoidal wall | and_hence, faciljtating cangercel]l hesi on
and et seleated sfromy a (gipYp Consisimgqfram, et S .E‘E?‘ft%‘i -Pgﬁl&?‘eﬁ"\hﬁt ANEONYSOM wer e

o exp diiseeh ety SEPERAS mEIRAWACIE-Tp Sfvhor AuniS nAIbAGRIGE dhen of Cer

IL-18 receptor signalling pathway, antagonists of IL-18, which compete with IL-18 and

block the IL-18 receptor and IL-18 binding protéins; which bind IL-18 and block its |
15 biological activity. | : | |

The present invention relates to the possible role of IL-18 in the proinﬂamatory
cytokine-mediated upregulation of VCAM-1 expression, its possible interaction with
other cytokines and means to prevent this induction of VCAM-1. It was found in
accordance with present invention that IL-18 is operating in the initiation of

20 proinflammatory events leading to VCAM-1 upregulation in the hepatic sinusoidal wall
and hence, facilitating cancer cell adhesion and metastasis. Primary cultured mouse HSE
cells treated with B16M-CM were used as a cancer cell-dependent endothelial cell
activation model in order to explore the role of B16M cell-induced IL-18 on the
mechanism of B16M cell adhesion to HSE by a VCAM-1-dependent mechanism. The

25 sﬁeciﬁc role of IL-18 was examined under conditions of specific IL-1 receptor-blockade

‘with the use of IL-1Ra, mature 1L-1p and IL-18 secretion inhibition using an irreversible

TG



nmechani sm of B16M cel | adhesion to HSE by a VCAM 1-dependent nechanism The
25 specific role of 1L-18 was. exam ned under condil'lt_i (insR of dSFﬁCIl]E;I c IL-1
receptor-blockade wth the use of IL-1Ra, mature - an -

secrgt i on iWAPYY#% using an irreversible 7 I1~kl WO 01PE7EA§00419
PCT/1L00/ 00419 1L-1 converting enzyme inhibitor (1CE), TNF- blockade
using the p55 TNF- soluble receptor (TNF-sR p55) and IL-18 function

bl ockade using anti-I1L-18 antibodies and [L-18 brnd!nglproteln. lP Loa
additio £+l I\ .EGt ! AN - -
mce. LT oo vafite Sasin® IbAGORCED) B YblbOlAE Bihd fhe S TIT Sowie
conpar edreceptor (MNFBR pSf)tamd H.-480f@acticn bluekade asing anbtI[o18 lahtib&died dnd .
possibly I'L-18 in the pronetastatic role of inflammation (Table I'). The in
vitro expel8 biding pateinechh additior) Bil6NMakells breis imraspleaically i:g‘ea_eariﬁ 4CEeF the
HSE adhesi on-stinul ating effects induced by supernatants derived fromB 16M
celI's. @idnlle-1pCANRIceu Jheglovatmetastasic alensity obsera¢d indihesdefiviaiti mideatas ng
activity of 10 Bl6M CMtreated HSE, the data indicate that |L-18 nedi ates
expr &ssi GPRFred pthunormal, contrels sgeests thedavelyement ofﬂhlﬂr;mdms?flmiﬁ—aso?h es to
IL-18d . RO AL ec Ly adhesi on wit hout affecting e

pr oduct ﬁgésg?ﬁé#ﬁ&a&gamd%b%é%bgm@égceI I's. Therefore, production of
IL-1P and TNF-a in HSE cells was |L-18-independent and did not contribute
t o adhesi on. TBerix eiteeéxperinentsearriddNbutsshopbthaf B .18 fproéduckioffack®iints fitltRe t O

I nhi bit hesion ingrease in IL-18-treated HSE cells, confirmng that
nei t her gﬁc?@hpﬂenwvlﬁﬁns reffects indpeed: by shperaatanis derived- fromuBe6MHeslls.

[ . ' I [ ntrast . to those. obtai ned
adhos: vesgae; VeRMY Sibhiaddh REoG| Toe d, AuEOb AR DR R o
cel 119 ( Z5)6MvEM-igeatdd HSE] HitugRs indibaté tRariL 31 8 Medfutéy ObessidiNor VicANL-1 | kel y

that an HSE-specific proinflanmtory cytoki ne
S from cytokine-induced HSE. Furthermore, antibodies to IL-18 decreased

B16M-CM-inhibited cell adhesion without affecting the production of TNF-o and IL-1B
from HSE cells. Therefore, production of IL-1p and TNF-a in HSE cells was
IL-18-independent and did not contribute to adhesion. Conversely, neither TNF-sR p55
15 nor IL-1Ra were able to inhibit adhesion increase in IL-18-treated HSE cells, confirming

that neither autocrine TNF-a nor IL-1f accounted for IL-18-induced HSE adhesiveness.

The results in HSE cells are in contrast to those obtained in other cellular systems,

as for example non CD14* human blood mononuclear cells (25), where IL-18 induced
IL-18 via TNF-a production. It is likely that an HSE-specific proinflammatory cytokine

20  hierarchy exists in which TNF-o and IL-1 are independent from IL-18 control, but are
using IL-18 as a downstream mediator of VCAM-1 upregulation.

Unlike murine HSE cells, BI6M cells did not express the IL-18 gene as checked
by RT-PCR, and incubation with ICEi for 18 h did not abrogate cytokine- and
adhesion-stimulating activities of B16M-CM on HSE cells. However, local production

25  of IL-18 may influence B16M cell behavior during its transit or arrest in the hepatic



20 hierarchy exists in which TNF-a and IL-13 are independent from]lL-18
control, but are wusing IL-18 as a downstream nedi at or of VCAM 1

upregul ation. Unlike nmurine HSE cells, B 16Mcells did not_express the

| L- 18 geneWgt@i8eked by RT-PCR and incubation with | CECTLYE9, did not
abrogate cytokine- and adhesion-stinulating activities of Bl 6M CM on HSE
cells. However, |ocal production 25 of I1L-18 may influence B16M cel |
behavior during its transit or arrest in the hepatic 8 W 01/07480

PCT/ 1L00/.00419 . mi.crqvascyl.at ure. ../ ot | i hding: & h 1B 16M
cel | i n&HIEERVRIEY! ’Fh%f‘ﬁ ‘@“aﬁl rﬁ‘r“u’“rég’laggﬁgg'f?gérﬁes%f ?%E‘?%édggg"%yﬁgyf’gl d
their. aghfsi®nis te ¢/RtinGadsed by Sfold astivstliesionno vafrestad HSE Ak hdditlonbody t o

HSE decreased |L-18-nedi at ed adhesi on by 80% suggesting that VCAM 1/ VLA-4
i Nt er actof omtkACAMyD| ansibodysi toi [HEE ydecrsasaivi el §-mediated: adhesion tbye 80%,
supernatant. from B eated HSE.for 6 h a L.anj il C <0. 01)

i ncr eas SHEgSFUDE f‘g}"d J‘?%%}é@@ i b'ﬁerf’gt-l%éwﬁy W@Rﬁ%r ?%%lgbw%cﬁéaﬁi sm

and 3nt iedelvid® @0 LidetharadP HomNBISHOCH- eSS RSE Stor®! R dlfy sigdificdnyThe
find'ngs™in atcordance W th the present invention suggest that IL-18 is a
new 10 (Pkolp1phicréaesd bepboldctheit ladhestorofo HBEBihyf VEAN:tledgpengens miechanismd

met ast asi s devel opnent. Its production f r_orr)ﬂt,um)r- activated HSE cells
det er ni rand aUMLcW@ﬁ%@W§heMF§%'SPW tnggfteft- t he regul ation of
mel anoma cel | adhesion to HSE cells: an autocrine nechanismin HSE, which
controls TNF-a/lL-10-nedi ated VCAM1 upregul ation, and a paracrine :
mechani sm i nTRA G s accsbdambe withabe brdsent invdntionsaggdest that IL-YRAs 4 new g
potentiating their VCAM | -dependent adhesion capacity. }'hi Séf’i mul t aneous

mol ddul dinketveesnl hepatie releasp of (proinflammatary icytokines and y
| uabl e th -capj | | ary.endptfeki al i Th
VL 1501 i cmeduse o ormst Vi JHSE' J5S cderaiihe i Wonialitey T2

mechanisms involved in the regulation of melanoma cell adhesion to HSE cells: an

autocrine mechanism in HSE, which controls TNF-o/IL-1B-mediated VCAM-1

- upregulation, and a paracrine mechanism in B16M cells, which: upregulates melanoma

15  cell VLA-4, potentiating their VCAM-1-dependent adhesion capacity. This simultaneous
molecular upregulatibn of both cell adhesion counterparts make highly valuable the

cancer-capillary endothelial cell interaction pathway.

The IL-18-induced adhesion of B16M cells is abrogated by inhibitors of IL-18
production and/or action. Inhibitors of IL-18 production include inhibitors of caspase-1.
20 Inhibitors of IL-18 action are selected from a group consisting from antibodies directed
against IL-18, antibodies directed against any one of the two known IL-18 receptor
subunits, inhibitors of the IL-18 receptor signalling pathway, antagonists of IL-18, which
compete with IL-18 and block the IL-18 receptor, and IL-18 binding proteins, which

bind IL-18 and block its biological activity. '

25 - In addition to the direct use of inhibitors of IL-18 production and/or action, the

present invention also contemplates introduction into cells where the IL-18 production

s



production .and/or action. Inhibitors of |L-18 production include

I nhi bitors of caspase-1. 20 Inhibitors of IL-18 action are selected froma
group. con (?wgs from anti bodi es directed agai nst 1L-18, _antibodies

di rect ed agg ®ny one of the two known IL-18 receptor PSTHMDR4L9
inhibitors of the IL-18 receptor signalling pathway, antagonists of |L-18,
which conpete with IL-18 and block the IL-18 receptor, and IL-18 binding
proteins, which bind IL-18 and block its biological activity. 25 In

Sdditi o ) t i nhish L . : /
gct : oln?glt“ggr tagﬁ%lg:ant |iun e%ﬁf%nlga{ag%lpé(%ﬁ%np %t]}eugﬁl?s r?lto rag%g‘# gf%r?%ggﬂ%el S

wher e t imtrodbeti¢h pf, @) che DNA Sndidifyg 4 TESBBPGhtd (0B 44 Decerbahy OSevagall On
inhibiting effect is desired. For this purpose a systemfor specific
i nt r oduB®ssihilities fog dging; this aumknewa du itheyats.F or exappie, jarsuitableavestor (carying

necessapy. pRskNL L4t ] [ ing this .are kngwn.in.the art. For
exanpl egﬁéaabs% glg g@hé"&g@? 6&%{&%@ frﬁé %e{l% 3*’%%8981' Eﬂﬂg r?ﬁ?/aq’g% of ﬁ&eiﬁtﬂﬂﬁ: into
cel s, ifdenioAGfekie DNA S aRAGIIS iRh valy fieh ithit thO DN §9\S§rédsed iPfhelddfls, DNA
into the cells in a way such that the DNA is expressed’in the cells.

Del i ver Pelreeniouethpds inte eelissargrdescribadr among athersy eg. ir IS petegt 5{9101U88pat ent
5, 910, ﬁ@(ég %4%9/2 349, and others. Pharmaceutical conpositions in

accor danc %IZ e AR PSSnt i on for the inhibition of IL- 18 producti on
and/ or action are those which conprise, as active ingredient an 10

| nhi DIt Or S PigfinackuicaNeciy RRAS n hetdilhiiel With tRVBAGGP F RO HMBiich'~ 18,
an antibody against any of the IL-18 receptor subunits, an inhibitor of the
| L- 18 r ef &ptl8r productidni angl/ompattionagre thosemhicio nomprisd)i ashactiveriapredicnt tah | L- 18
and bl ocks.the | L-1S.receptor and .LL-18BP or. a nutein, fused protein,
fund?i oﬁ'ﬁblﬁ’é rsieiFﬁfegiv@?ma%FPWW‘E&’E‘W’&%O?“ antibqdyapgainst Jhr 18 can avtibpdyi vati ve
t her eof ' K i JRYA SV S . t @ e ein,
unot | orinf Bnp BT 8L 38 Foochllr bt o RABitoF OF T I 78 Reodplti el

pathway, an antagonist which competes with IL-18 and blocks the IL-18 receptor and

IL-18BP or a mutein, fused protein, functional derivative;.active fraction or circularly

permutated derivative thereof which has the same activity.

15 The terms mutein, fused protein, functional derivative, active fraction and

circularly permutated derivative have the same meaning as in WO 99/09063.

- Antibodies to IL-18 and IL-18BPs are the preferred active ingredients of the

pharmaceutical compositions.

The pharmaceutical compositions may also cofnprise conventional carriers,
20  excipients and other ingredients known in the art, depending on their manner of

application, i.e. injection, oral or any other way known in the art.

The particular dosage will depend on the manner of application, the body weight

of the patient and other factors and will in ény case be determined by the physician.

Having now described the invention, the same will be more readily understood
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circularly pernutated derivative have the same neaning as in WO 99/ 09063.
- Antibodies to IL-18 and IL-18BPs are the preferred active ingredients of
the pharmaceutical conpositions. The pharmaceutical conpgsitions may al so
conprise CH¥AVEAMPbNal carriers, 20 excipients and ot he%@'ﬂ?‘%ts known
in the art, depending on their manner of application, i.e. injection, oral
or any other way known in the art. The particul ar dosage wll depend on the
manner of application, the body weight of the patient and other factors

The 1 nymedbiielrfR2do B SRR Ackhole P MOUTAy wey Ol RGRIH B8 15"

PCP/ 1L0gé Q8¢ hPended tobe imitei{ofhe presenttiiventioh) owi ng exanpl es that are
provi ded by way of illustration and are not intended to be limting of the

present invention. Exanples: Reagents: 5 Rat anti-nouse IgG and rat

ant i - nofixamples\t 1 nonocl onal anti body were obtained from Serotec Ltd.
(Oxford, England). Reconbinant nurine IL-la was obtained fromR& System
Inc. (Mg Qéal is, M\N). Reconbinant human |[IL-1 receptor antagonist (IL-IRa
was a kind®®gitt from The Upjohn Co., Kalamzoo, M) and human p55 TNF

sol upl e r ecepdtoanti-ihbaseRIgH Bndveas aatitnowse 1UCHiM+]1 fnomocldpaloamtibody. , Nor wel |,
MA. IL-1(i converting enzyme inhibitor (ll %Siﬂée was obt ai ned

f
(San Di wegs, obtained o Asrotaenk tdp{(Pxiod, Englap comiypant mygine Hﬂ'ﬁlge | L-18

o5 ovuRg s oRm e St IhC AR bR RRCE Tebmeant hilmgfy oncion 1O

IL-1 receptor antagonist (IL-1Ra was a kind gift from The Upjohn Co.,
Kalamazoo, MI) and humaﬁ p55 TNF soluble receptor (TNFsR p55) was a kind

10 gift from Serono Inc., Norwe]l,. MA IL-1B coriverting enzyme inhibitor (ICEi)
was obtained from Alexis Co. (San Diego, CA); Recombinant murine IL-18 and
rabbit anti-mouse IL-18 polyclonal antibody IgG l\.avas purchésed from PeproTech
EC Lid. (London, UK). IL-18 binding protein (IL-18BP) was produced as
described (28). | |

15 "~ Culture of B16M cells_. B16M célls_ were 'cultured, maintéit_led and passaged as
previously described (11). B16M conditioned medium (B16M-CM) was prepared as
follows: 5x10° cells were plated in a 25 cm?® T-flask and cultured for 24h. After which,
cells were cultured for an additional period of 24 h in 5 ml serum-free medium (final
cellular density of 6x10* cells/cm?). Supernatants were collected, diluted 3:1 in fresh

20 serum-free medium and passéd tﬁrough 2022 Im filter. |

Cytokine Analysis.  Release of cytokines from primary cultured HSE cells and
B16M cells was measured using specific ELISA kits based on anti-mouse IL-1B and
TNF-o. monoclonal antibodieé, as suggested by ﬁe manufa_cturér (R&D Systems,
Mirmeapblis, MN). |

11
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15 Culture of B16M cells. Bl6Mcells were cul tured, maintained and
passaged as previously described (11). B 16M conditi oned nedium (B 16M CM
was prepar ogﬁ%’dollows 5x105 cells were plated in a 25_cnR2 T-fl ask and
cul tured fo OAfter which, cells were cultured for aRChEANPHR
period of 24 hin 5 nl serumfree medium (final. cellular density of 6x104
cells/cnR). Supernatants were collected, diluted 3:1 in fresh 20

serum free medi um and passed through a 0.22 Tmfilter. Cytokine Analysis.
Rel ease of cyxakigles:f ﬁm.ﬁfamrmml Cuneﬂdiiﬁ'fmp% | Erifa
nmeasured using specifiic | ase
monoc| oF3SE avas isepagated froms S)slggqas nncb b@entilfxed raad ehlured e prc(vﬁﬁﬁlﬁ;ledcﬁhsd

M nneap 11 N9 01/ 07480 PCT/LAQ 00419 Exanple 1:
QJantitgH%e BlGI\PW AdheSeY% to PrvREry HSE lebpledires. Pthwas segar at ed

{1 oM SYNBARSI il gg,gg@zléaEWB&eg&lﬁ db&dxsedygykous! y described  (26).

7' - biss CEUR r ution
 { BOROBCHERANL MSlectisp PRORS! BAgiA, BRYES TENHAALP R, X1 %l L
cel | s/ wavére added ttadéedell—plaﬂﬂeuhlrbd (HSE end 8 min dd:eHSEel@M/eBe WaShédtigee Wel s

wer e washed th E'F ti rreds fresh medi um The number of adheri ng cells
was det é?‘i‘ﬁsn@’éf mediym o At BUmper ﬁﬁt@bﬂ"%é‘éﬂsdﬁasadmﬁminﬂdshynge%crl bed

hroni nocaraafive: ﬁ%‘*@%ﬁ%ﬁ%ﬂ eyiohBY qeb B Ha FERERL Bl irehem S 5 T o
cel I's. ExG)ih sofe exppritentsMISESéelli werdSrevincubhated- With B 16N-CNBtdr- se@%] | CE-/ -

mal e  C57BL/6J mice were gienerat ed as preV| ously described (27). SIx- to
6i gHP- wdereshefore addition of B16M cells.

Example 2: Hepatic Metastasis Assay. Wild-type, IL-1p~/~ and ICE-~ male
CS7BL/6] mice were generated as previously described (27). Six- to eight-week-old

mice, housed five per cage, were used. Hepatic metastases were produced by the
15 intrasplenic injection into anesthetized mice (Nembutal, 50 mg/kg intraperitoneal) of
3x105 viable B16 melanoma cells suspended-in 0.1 ml Hanks’ balanced salt solution.
Mice were killed under anesthesia on the 10th day after the injection of cancer cells.
Liver tissues were processed for histology. Densitometric analysis of digitalizéd
microscopic images was used to discriminate metastatic BI6M from normal hepatic

20 tissue and the liver metastasis density, which is the number of metastases per 100 mm3

of liver (based on the mean number of foci detected in fifteen 10x10 mm2 sections per

liver), was calculated using previously described stereological procedures (17).

12



m ce, housed five per cage, were used. Hepatic netastases were produced by
the 15 intrasplenic injection into anesthetized mce (Nenbutal, 50 ng/kg

i ntraperitoneal) of 3x105 viable B16 nel anona cells suspended in 0.1 mi
Hanks' bal WO®®8748%|t solution. Mce were killed under afS¥O@MI%,n the
10th day after the injection of cancer cells. Liver tissues were processed
for histology. Densitonetric analysis of digitalized mcroscopic inmages
was used to discrimnate netastatic B 16M from nornmal hepatic 20 tissue and
the liver 1S : Ls

of liver (bas€a
secti ong..pg and IGErlbeﬁéi&it Nﬁh&ur\% eﬂhdpsmm I&kpeﬁ:ﬁaah,yoxckaymldym were

st ereol’ogr cal _procedures (17). 12 WO 01/07480 PCT/|.OQJ 00419 Exanple 3:
Reducedpefermsd asing taveddiffeoant fatshepof sanze B16M gelle m@svlﬁm@alﬂxlm@t%m | CE
Deficient Mce. 'Two independent experiments. one year apart, were

per f or reshultu G TRY/GIwildriypee R~ angd HirdB-omics, Mecropsisninspaction dgmonsttedhi cal | y
ted | 781/63 1
| s cYisie afkdRatie oo, 19, ey FRoRD fropl A afsaBlf' ke Ridhoul MRIAQRE| 0, ©

assay eyiffefeficesMrl B&Htas evahibtéd &9Néplerié fWaglﬁnﬁmld ).z eomﬁasﬁvmlmakaﬂ by
spl eni ¢ wel ght (Table :1) In contrast, a mar | decrease in netastasis

OCCUr I' fbctedsd hrﬂa@ﬁsl/asm %Béhrrdilﬁﬁ(ILalﬂ & ant C@eéxallm@/'l mussedivensgumipated 0
- wild-type nouse livers (Fi d;- A quantitative histological analysis on

nunber tanmld-grmanouserrbve;:s f A sjuanidtgtive histalegieal analysiscor: number #ad ast asi s
density,(as.no., faqci

par amet $460f We@@gpéﬁcx%@%@r{l?@gﬁ% gﬁ%ﬁ’%&‘e&% rcegeqs%g gcﬁgﬁg@fe 1),

oD | i el b et e oGt et n SEAREC RO i g T

cells V@ﬁrﬁpéi’@é% RildSypeRiG (TabR: 1) héEieimeétastasis dénsity Ginificanely rqpceon n
decreased in IL-1p~- and ICE-/- mouse livers by 84%-t0-90%, indicating that most of

injected B16M cells were unable to implantate in hepatxc tissue from these mice. In

addition, metastasis volume also sngmﬁcantly (P<0.01) decreased in IL-1 B-/- and ICE'/'
15 mouse livers by 6-to-7- fold as compared to values in wﬂd—type mouse livers, lndlcatmg

that B16M cells succeeding to colonize hver had also a reduced growth rate. We also
~ observed a difference in these metasta51s parametcrs between IL-1p-/- and ICE'/ * mouse

livers, leading to metasta51s eradlcatlon in almost all ICE'/' mouse livers from

experiment I (Fig. 1).

20
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addition, netastasis volune also significantly (P<0.01) decreased in IL-1
R-/- and ICE'/ 15 nouse livers by:6-to-7-fold, as conpared to values in

wi | d-type soqlgjliaae/ers, indicating that B 16Mcells succe%qri na to col oni ze

|iver had al'so duced growmh rate. W also observed a e in
t hese netastasis paraneters between IL-1 and ICE-/' nouse livers, |eading
to metastasis eradication in alnost all ICE /- nouse livers from

experiment | (Fig. 1). 20 13 WO 01/07480 PCT/|LOY 00419 TABLE 1 _
Quantitative histological analysis pRpilEe experinental hepatic col onization
of intrasplenically-injected B 16Mcells in IL- I,-"- and ICE S m ce

Met astasjs density Metastasis volume 5 Mouse Goup (as no. foci/100 ns}
(as % | i Qesntifeyedyistologyral i aralysis o | thet yexperimentab 3hepptis 8 cobnizasion 8 uf

| L-1,' ' infpsplenicallysiniectssB161 cells ingile-1 Chmld IO emi@. 5616. 20% 2. 1%

Experinment H WIld-type mce 19.8.40100.54 59.62% 15 TCL-T O 7 mce
33.7919. 89* 9.70% Metastasis density Metastasis volume

5 Mouse Group (as no. foci/100 mm®) (as % liver volume)

Experiment I

Wild-type mice 234.16+58.36
66.18%
IL-1,” mice 25.18+21.02*
10 10.05%
ICE™ mice 13.56+16.20* 2.1%

Experiment II

Wild-type mice 198.40+100.54

59.62%
15 IL-1B 7 mice 33.79+19.89*
9.70%
ICE” mice 27.73+15.68*
8.08%

Dflta represent average values £SD from two independent experiments (7 to 15
20 mice per experimental group were used).

*Differences that were statistically significant (two-sided, p<0.01) with respect

to wild type mice employing the analysis of variance (ANOVA) and the
Scheffe F-test, are indicated.

14



ICES' mce 27.7315.68* 8.08% Data represent average val ues SD fromtwo

i ndependent experinments (7 to 15 20 mce per experinental group were
used). *Differences that were statistically significant - Sj fj p<0. 01)
with respc¥@0197480,i | d type ni ce enpl oying the analysis o?%?}g%?e ( ANOVA).
and the Scheffe F-test, are indicated. 14 WO 01/07480 1' CT/ 11. 00/ 00419
Exanpl e 4: Autocrine |L-18 Mediates TNF-a- and |L-1B-1nduced Adhesiveness
from B16M CM Acti vated HSE. B16M CM si gnl fi cant |y (P<0 01) increased HSE
cell produc |on of  TNF- 3, and | Lz1Q3g g -} 3

cells in vi ple . 4: s Autocring, = A F

conpl et Gl @eﬂgsom%ﬁﬂmwﬂéﬂeﬁm hssslvpcms Sm%mﬁmm omr eb)si ng
TNF- a p'r'o'oetr ogenously added nurine IL-1 R did not
conpensadreaseaHSP eelll productign adfi BNF-cofand IICHIB, and HBeir adhesiveness fCﬂ' @hettrast to

(Fio. Blovtiealls i vinondse. 2): Bimoston oA HS Sih AL 1CE ar L Reim Rigtsf A

bol
or ocuc airoafed B YE Rl acheBAHeR? pAORGERLE QR BuPle BRALERPDHY 10

cyt oki ege Eddehibhsf HH&&QHﬁ:ﬁh@dLH%EdﬂdktﬁSd WERaSH fd> rBlocKihg effelteofr esen
of anti-nuri ng%ﬁf: % anti body added to H§E bef oere rg!thlerml atll%rﬁl3 W t hﬂ)816|\/+((:31(\a/l

preventic®i oh3HSE} GMichn iduinechbntrdstetoi thermgmf mtkﬂ)lﬁMaﬁelle%dheﬂgnllﬂ@‘G%@dlm L- 1P

and TNF-a production_ from HSE (F| g Mot e [ nt | bod I
pr eventlbel fraeatadh ceonsiol sHSFuI(Big: nd) d‘f‘ ‘m\§ %{M’lﬂ%‘x n l-“a )c/)naHz(é

Cor | Sohancdiesl ival dhdikid @&g@%@&ﬁw 6 QA Solenkofs P bRibkBRLSEN HE

were b
10 produced TNF-o and exogenously added IL-1p indicates that none of these cytokines

directly upregulated HSE adhesiveness. Importantly, the presence of anti-murine IL-18
antibody added to HSE before stimulation with B16M-CM prevented
B16M-CM-induced adhesiveness without affecting induced IL-1p and TNF-a
production from HSE (Flg 2). Moreover, anti-IL-18 antibody also prevented
15 adhesion-stimulating effects of murine IL-1p and TNF-a on HSE (Fig. 3), indicating that
proadhesive actions of these cytokines on HSE were both IL-18-mediated. RT-PCR

.conﬁrmed that HSE cells expressed IL-18 gene (data not shown). Conversely, murine
IL-18 significantly (P<0.01) increased B16M cell adhesion to HSE (Fig. 4), and neither
TNF-sR p55 nor IL-1Ra were able to inhibif it, confirming that neither autocrine TNF-a

20 nor IL-1p accounted for IL-18-induced HSE adhesiveness. However, as shown in Fig. 4,
anti-VCAM-1 antibody completely inhibited adhesion of B16M cells to IL-18-treated
HSE. Control non-specific IgG did not affect the upregulation of B16M cell adhesion to
IL-18-treated HSE.

25
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confirmed that HSE cells expressed |IL-18 gene (data not shown). Conversely,
murine 1L-18 significantly (P<0.01) increased B 16M cell adhesion to HSE
(Fig. 4), and neither TNF-sR p55 nor IL-1Ra were able to inhibit it,
confirmng YRQVOU® t her autocrine TNF-a 20 nor IL-1 accouRCaALAogpd1s
| L-18-i nduced HSE adhesi veness. However, as shown in Fig. 4, anti-VCAM1
anti body conpletely inhibited adhesion of Bl6Mcells to IL- 18 treated HSE
Control non-specific 1gG di.d not affect the upregul ation of B 16M cell
adheS| on to Ekk s 5 eALIRR \

Exanpl e 5:

- 2 y
B16- conmtnmeohmndnedmeamahm shawﬂ&brrablz 2, tth@ addiﬁbhldffILOTSBP—td ﬁl%% to HSE
sti nmul at ed i/vlth B_16- CM reduced t he percent of adhering cells from35%to

8.70% fieylaed with\B16+(dl redusedsths nayoentiofhadiiering reedls ricemt 396 tov870%

adhesi o b b n ells basa i u Thi s
resul t g%%tgééls)f ?h%\# #ﬁge@oge\r@lﬁﬁgﬁgﬁ '}cgr#‘ %ve}_@%a ?ﬁl%wéﬁ%gﬂﬁﬁg&?ndus
sour e tdvel bf adheringa’dtls usiag Hadal thédiv@l 10
I nhibitory Effect of | L- 11§P on B16- cogggp%%ﬁnlg%ﬁ %tlssﬁrxﬁtg%{ﬁ%% O%@%%G
mel anonfroneesHSE anaxebean endigenosviaiate &hHodRdh iadditioal tb th&b presenn dircheCel |
Adhesi 0%6%,@9@5al medi um 10. 151.5 B16-CM 35.104.4 B 16-CM | L-18BP (1
ng/ m) *

TABLE 2

10 Inhibitory Effect of IL-1BP on B16-conditioned medium adhesion of B16 melanoma cells
to Hepatic Sinsusoidal Endothelial Cells

% Melanoma Cell Adhesion

15 Basal medium 10.15+1.5
B16-CM 35.10:4.4
B16-CM/IL-18BP (1 ng/ml) 15.002.5%*
B16-CM/IL-18BP (10 ng/ml) 8.70+1.1%+

Data represent average values =SD from 2 independent experiments done in sextuplicat

20 (N=12)

** Differences that were statistically significant (two-sided, p<0.01) with respect to

B16-CM employing the analysis of variance (ANOVA) and the Scheffe F-test, are
indicated.
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Bl 6-CMIL-18BP (10 ng/m) 8.70-+1.1** Data represent average val ues SD
from2 i ndependent experinents done in sextuplicat 20 (N=12) **
Differences that were statistically significant (two-sid <§ 891) W th
respect t oVOSMEME\ enpl oyi ng the analysis of variance (A Mt he .
Scheffe F-test, are indicated. 16 WO 01/07480 P[ T/ 1L00/ 00419 REFERENCES
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1. Use of inhibitors of IL- 18 production and/or action in the preparation
of nmedicanents to inhibit tunor netastasis. 5 2. The use according to
claiml wherein the inhibitor—eftJlL- roduction is a caspase-1

i.nhi bitor. YOOMMYse accordi im 1, wherein the i riqToLO@o04rst | L- 18
action is selected from 10 a:mm@#m # wm I L-18, antibodi es agai nst
any of the |L-18 receptor suburits, #is of the IL-18 receptor
signal i ng pat hway, antagonists of |L-18 which conpete with IL-18 and bl ock
the IL-18 receptor, and IL-18 binding proteins, a- nmutein, fused protein,

functionv@vh‘%;\éative, active fraction or circularly pernmutated derivative
t her eof s the sane activity. 15 4. The use according to claim 3,
wherein the inhibitor of IL-18 action is an antibody to 1L-18. 5. The use
according to claim3, wherein the inhibitor of IL-18 action is a IL-18 BP,

or 20 tein derivative or fragment thereof which has the sanme activity
as |L- 1313 .S%‘?ﬁ}&“gwaﬁ@@nﬁ Preduetionand/ariastion iy the preparationrofahedicamerfis
product i onyR{MkIRF ui’rgfri o INhibit tunor metastasis conprising antibodies
agai nst | L-18, anttl odi es %gl:jséi nst any of the IL-18 receptor subunits,
inhiitors of the IL-18 receptor signaling pathway, 25 antagonists of |L-18
which compete with IL-18 and block the IL-18 receptor, and [IL-18 binding
pr ot ei ns?- Eheisccngeording itq slaimd wihereim thecivhittitoeof dL- Mhprodubtion ishg sane 20

WO 01/0748Q, ) 1 b=t LIErrr "1 e 11 111 PCT/1LOOro0419 * CL MS
activity, gﬁP%%e'LPﬂﬁblmfiw and block its biological activity.

3. The use according to claim 1, wherein the inhibitor of IL-18 action is selected from

10 antibodies against IL-18, antibodies against any of the IL-18 receptor subunits,

inhibitors of the IL-18 receptor signaling pathway, antagonists of IL-18 which

compete with IL-18 and block the IL-18 receptor, and IL-18 binding proteins, a

mutein, fused protein, functional derivative, active fraction or circularly permutated
derivative thereof which has the same activity.

15

4. The use according to claim 3, wherein the inhibitor of IL-18 action is an antibody to
IL-18.

S. The use according to claim 3, wherein the inhibitor of IL-18 action is aIL-18 BP, or

20 a mutein, derivative or fragment thereof which has the same activity as IL-18BP.

6. A pharmaceutical composition for inhibition of IL-18 production and/or action to
inhibit tumor metastasis comprising antibodies against IL-18, antibodies against any
of the IL-18 receptor subunits, inhibitors of the IL-18 receptor signaling pathway,

25 antagonists of IL-18 which compete with IL-18 and block the IL-18 receptor, and

IL-18 binding proteins, a mutein, derivative or fragment thereof which has the same

20



7. A pharmaceutical conposition according to claim®6, conprising an

antibody to 1L-18. 5 8. A pharmaceuti cal conposition according to claim6®,

conprising an | L-18 binding i I"’“ [ derivati ment

t her eof WhWOPHIEO ( he sane a :]mmtmmln" mnlse of an e%@@f"éﬁgvect or
coding for an inhibitor of IL-18 groduclioh and/or
preparation of nmedi canents to inhibit tunor netastasis. is 15 20 25 21

H I

10

15

20

25

activity, which bind IL-18 and block its biological activity.

7. A pharmaceutical composition according to claim 6, comprising an antibody to

IL-18.

8. A pharmaceutical composition according to claim 6, comprising an IL-18 binding

protein, a mutein, derivative or fragment thereof which has the same activity.

9. The use of an expression vector coding for an inhibitor of IL-18 production and/or

action in the preparation of medicaments to inhibit tumor metastasis.
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